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DPP No. : B1 (JEE-MAIN) 
Total Marks : 60         Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)  [60, 40] 

 

ANSWER KEY OF DPP NO. : B1 
1. (B)  2.  (B)  3. (A)  4. (D)  5. (B)  6. (C) 7. (C) 
8.  (D)  9. (A)  10. (A)  11. (C)  12. (A)  13. (D)  14. (A)  

15.  (B)  16. (C)  17. (A)  18. (C) 19. (A)  20. (A)  
 

1. A swimmer crosses the river along the line making an angle of 45º with the direction of flow. Velocity of 
the river water is 5 m/s. Swimmer takes 12  seconds to cross the river of width 60 m. The velocity of the 
swimmer with respect to water will be:     

 ,d rSjkd çokg dh fn'kk ls 45º dk dks.k cukus okyh js[kk ds vuqfn'k unh dks ikj djrk gSA unh ds ty dk osx  

5 m/s gSA rSjkd 60 m pkSM+h unh dks ikj djus esa 12 lSd.M ysrk gSA ty ds lkis{k rSjkd dk osx gksxk &  

 (A) 10 m/s  (B*) 5 m/s  (C) 5 5  m/s  (D) 5 2  m/s  

Sol. Time taken by man to cross the river = 
y

width of river

v
 

   

  12 = 
y

60

v
     

  v
y
 = 5 m/sec. 

 Let the x component of velocity of man w.r. to river is v
x
  

 Since velocity of man w.r. to ground makes an angle of 45° with river flow 
 x component of velocity of man w.r. to ground 
 = y component of velocity of man w.r. to ground 
  v

r
 + v

x
 = v

y
  

  5 + v
x
 = 5 

  v
x
 = 0 

 So velocity of man w.r. to water = v
y
 = 5 m/sec. 
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gy% unh dks ikj djus esa vkneh dks yxk le; = 
yv

unh dh pkSMkbZ
 

  12 = 
y

60

v
    

                          
  v

y
 = 5 m/sec. 

 ekuk vkneh ds osx (unh ds lkis{k) dk x ?kVd v
x
 gS 

 pwafd vkneh dk osx tehu ds lkis{k unh izokg ds lkFk 45° dk dks.k cukrh gSA 

 vkneh ds osx ¼tehu ds lkis{k½ dk x ?kVd 

 = vkneh ds osx ¼tehu ds lkis{k½ dk y ?kVd 
  v

r
 + v

x
 = v

y
  

  5 + v
x
 = 5 

  v
x
 = 0 

 vkneh dk ikuh ds lkis{k osx = v
y
 = 5 m/sec. 

 
2. A river is flowing with a speed of  1 km/hr. A swimmer wants  to go to point 'C' starting from 'A' . He 

swims with a speed of  5 km/hr, at an angle    w.r.t.  the river.  If  AB = BC = 400 m .  Then the value of 
 is: 

 ,d unh 1 km/hr dh pky ls cg jgh gSA ,d rSjkd fcUnq  'A' ls fcUnq 'C' rd tkuk pkgrk gSA og unh ds lkis{k  

5 km/hr dh pky ls fp=kkuqlkj   dks.k ij rSjus dk ç;kl djrk gSA ;fn AB = BC = 400 m gks rks  dk eku D;k 

gksxk  : 

            
 (A) 37º     (B*) 53º  (C) 60º   (D) 45º                   

Sol.  

 Condition for reaching the point C 
 fcUnq C ij igq¡pus dh 'krZ  

 tan 45° = 
x

y

v

v
, vy = vx 

 (vR + vMcos) = vMsin     

 1 + 5cos = 5sin  

 1 + 5cos = 5  2cos1  

 On squaring,   oxZ djus ij        

 1 + 25cos2 + 10cos = 25 – 25cos2 

 50cos2 + 10cos – 24 = 0 
 
 
 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-3 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

3. In the figure shown, a person wants to raise a block lying on the ground to a height h.  In both the cases 
if time required is same then in which case he has to exert more force. Assume pulleys and strings 
light.  

 fp=k esa n'kkZ, vuqlkj] ,d vkneh xqVds dks tehu ls h Åpk¡bZ rd mBkuk pkgrk gSA nksauks fLFkfr;ksa esa vxj le; 

cjkcj yxrk gS rks dkSulh fLFkfr esa vko';d cy dk eku vf/kd gksxkA ;g ekfu, fd f?kjuh rFkk jLlh gYdh gSA  

(i) (ii)  
 (A*) (i)   (B) (ii)   (C) same in both nksuksa esa leku 

 (D) Cannot be determined fu/kkZj.k ugha dj ldrs  

Sol. Since, h = 
1

2
at2   a  should be same in both cases, because h and t are same in both cases as given. 

 pwafd, h = 
1

2
at2  nksuksa fLFkfr;ksa esa a leku gSA ,oa nksuksa fLFkfr;ksa esa h rFkk t leku gS  

    

F1

mg mg

a
2F2

a

F2

 
  In (i) F

1
 – mg = ma.  F

1
 = mg + ma. 

  In (ii) 2F
2
 – mg = ma  F

2
 =

mg ma

2
   F

1
 > F

2 
. 

 

4. In the figure, at the free end of the light string, a force F is applied to keep the suspended mass of 18 kg 
at rest. Then the force exerted by the ceiling on the system (assume that the string segments are 
vertical and the pulleys are light and smooth) is: (g= 10 m/s2)   

 fp=k esa yVds gq, 18 kg nzO;eku dks fLFkj j[kus ds fy, fy;s gYdh M+ksjh ds eqDr fljs ij ,d cy F  yxk;k tkrk 

gSA Nr }kjk fudk; ij yxk;k x;k cy gS % (ekuk Mksjh ds lHkh [k.M m/okZ/kj gS rFkk f?kjfu;k¡ gYdh o fpduh gSa) 
(g= 10 m/s2) 

/////////////////////////////////////////////////

F

18kg  
 (A) 60 N    (B) 120 N     (C) 180 N     (D*) 240 N 

Sol. 

/////////////////////////////////////////////////

F

18kg

 

3F = 180 
 F = 60 N 
 T = 4F   = 210 N 
 Force balance on system  fudk; ij cy larqfyr gS 
  T = F + 180 
  T = 60 + 180 = 240 N. 
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5. A particle of mass m = 5kg, is momentarily at rest at x = 0 at t = 0. It is acted upon by two forces 1F


 and 

. 2F


 It is given that 1F


 = 70 ĵ  N and 2F


 is unknown. The particle experiences a constant acceleration a


 

, in the direction as shown. What third force, 3F


 , is required to make the acceleration of the particle 

zero? (Note: sin = 4/5, cos = 3/5, and tan = 4/3. Neglect gravity.)      

 m = 5kg nzO;eku dk ,d d.k x = 0, t = 0 ij {kf.kd :i ls fojke esa gSA bl ij nks cy 1F


 rFkk 2F


 yxk;s tkrs 

gSaA ;g fn;k x;k gS fd 1F


 = 70 ĵ  N rFkk 2F


 vKkr gSA d.k ,d fu;r Roj.k a


 fn[kkbZ xbZ fn'kk esa vuqHko djrk 

gSaA d.k dk Roj.k 'kwU; djus ds fy, rhljk cy 3F


 D;k gksxk \ (uksV % sin = 4/5, cos = 3/5, rFkk tan = 4/3. 

xq:Ro dks ux.; ekfu;s) 

      

x

y

> Nĵ70F1 



a=10m/s2




F2  

 (A) ˆ ˆ30i 40 j    (B*) –( ˆ ˆ30i 40 j ) (C) ˆ ˆ40i 30 j   (D) ˆ ˆ(40i 30 j)   

Sol. The sum of forces cyksa dk ;ksx 1 2F F ma 
  

 = 5 (10 cos  î  + 10 sin  ĵ ) = 30 î  + 40 ĵ   

   1 2 3F F F 0  
  

    

 3F


 = –( 1 2F F
 

) = –30 î   – 40 ĵ   
 
6. The block of mass ‘m’ equal to 100 kg is being pulled by a horizontal force F = 2 mg applied to a string 

as shown in figure (Take g = 10 m/s2). The pulley is massless and is fixed at the edge of an immovable 
table. What is the value of force exerted by the supporting cable (rod) on the pulley (in Newton)   

 ‘m’ xqVds dk nzO;eku 100 kg gS vkSj bls {kSfrt cy F = 2 mg tks fd fp=kkuqlkj yxrk gS]ls jLlh }kjk [khapk 

tkrk gSA (g = 10 m/s2 ysa ) A f?kjuh nzO;ekughu gS rFkk ;g fLFkj est ds fdukjs ij tM+or~ gSA vkyfEHkr NM+ }kjk 

f?kjuh ij yxk;s x, cy dk eku (U;wVu esa) gksxkA        

            
 (A) 3mg   (B) 4mg   (C*) 2 2 mg  (D) 2mg   
Sol. The F.B.D. of pulley is as shown 

   
 Let 1T


, 2T


 and SF


 be the forces exerted by the horizontal string, vertical string and the support on the 

massless pulley respectively. Then 

  1T


 + 2T


 + SF


 = 0  

 or  | SF


| = | 1T


 + 2T


 | = 2 2 mg 

 ( Tension in each string is | 1T


| = | 2T


| = 2 mg) 

 Ans.  2 2 mg 
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 f?kjuh dk F.B.D. fp=k esa iznf'kZr gS  

   
 ekuk 1T


, 2T


 rFkk SF


 Øe'k% {kSfrt jLlh] Å/okZ/kj jLlh rFkk vk/kkj }kjk æO;ekughu f?kjuh ij vkjksfir cy gks rks  

  1T


 + 2T


 + SF


 = 0  

 or  | SF


| = | 1T


 + 2T


 | = 2 2 mg 

 (izR;sd jLlh esa ruko | 1T


| = | 2T


| = 2 mg) 

 Ans.  2 2 mg 
 
7. In which of the following cases the magnitude of acceleration of the block A will be maximum (Neglect 

friction, mass of pulley and string)  

 (A) 

Am 2m

    (B) 

Am 2mg

 (C*) 
A

2mg

m
smooth

  (D) 

A

B 2m

m

     

 fuEu nh xbZ fLFkfr;ksa esa ls fdlesa fi.M A  ds Roj.k dk ifjek.k lokZf/kd gksxkA ¼?k"kZ.k rFkk f?kjuh o jLlh ds 

nzO;eku dks ux.; eku ysa½               

 (A) 

Am 2m

    (B) 

Am 2mg

 (C) 
A

2mg

m
smooth

  (D) 
A

B 2m

m

     

  
Ans. (C) 

Sol.  (i) a = 
2mg mg

3m
 =

g

3
  (ii) a = 

2mg mg

m
 = g 

  (iii) a =
2mg

m
 = 2g   (iv) a = 

2g

3
 

 
8. A weight W is supported by two strings inclined at 60º and 30º to the vertical. The tensions in the 

strings are T1 & T2 as shown. If these tensions are to be determined in terms of W using a triangle of 
forces, which of these triangles should you draw?  (block is in equilibrium)   

 ,d Hkkj W nks jfLl;ksa ls fp=kkuqlkj yVdk gqvk gSA tks Å/oZ ls 60º rFkk 30º ij >qdh gS jLlh;ksa esa ruko 

fp=kkuqlkj T1 rFkk T2 gSA ;fn bu rukoksa dks W ds :i esa cyksa dk f=kHkqt cukdj Kkr djrs gSa rks fuEu esa ls 

dkSulk f=kHkqt [khapsaxs?   ¼Hkkj lkE;koLFkk esa gS½   

30°60°

T2 T1

W

 

 (A)      (B)    (C) 

 

   (D)   (E*)   
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Sol.  

AB  = 


W   ,  


BC = 


1T  , 


CA  = 


2T  

  

AB  + 


BC    + 


CA  = 0   

                 

T2

T1

A

B

W

C

 
 Ans. (E) 
 
9. A frictionless wire is fixed between A and B inside a sphere of radius R. A bead slips along the wire. 

The time taken by the bead  to slip from A to B will be    
 R f=kT;k ds xksys ds vUnj A o B ds chp ,d ?k"kZ.k jfgr rkj fLFkr (fixed) gSA ,d eksrh rkj ds vuqfn'k fQlyrk 

gSA eksrh }kjk A ls B rd fQlyus esa fy;k x;k le; gksxk &   

         

 (A*) 2 R / g   (B) gR / gcos  (C) 
2 gR

gcos
  (D) 

2 gRcos

g


 

Sol. AB = 2 R cos  
 acceleration along  AB  
 AB ds vuqfn'k osx 

 a = g cos   
 u  = 0   
 from A to B   
 A ls B rd 

 

fixed

gc
os

g

            
 S = ut +  at2  

 2R cos  =  0 +  
1

2
 (g cos ) t2  

  t = 2 
R

g
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10. Two weights W
1
 & W

2
  in equillibrium and at rest, are suspended as shown in figure. Then the ratio 1

2

W

W
 

is :         

 nks Hkkj W
1
 rFkk W

2
  fp=kkuqlkj yVds gq, gS rFkk lkE;koLFkk vkSj fojke esa gS rks 1

2

W

W
 dk vuqikr gksxk :  

      

37°

W1

W2

 
 (A*) 5/4   (B) 4/5   (C) 8/5  (D) none of these buesa ls dksbZ ugha 

 
Sol. Resolving forces at point A along string AB  
 jLlh AB ds vuqfn'k cyksa dk fo;kstu djus ij 
  w

1
 cos 37° = w

2
    

  

 1

2

w 5

w 4
     

 
11. A uniform thick string of length 5 m is resting on a horizontal frictionless surface. It is pulled by a 

horizontal force of 5 N from one end. The tension in the string at 1m from the force applied is:  
 ,dleku eksVkbZ dh rFkk 5 m yEckbZ dh Mksjh dks 5 N dk {kSfrt cy yxkdj ?k"kZ.kghu {kSfrt lrg ds vuqfn'k 

f[kaprs gSA cy yxk;s x;s fljs ls 1m dh nwjh ij jLlh dk ruko Kkr djks :    

 (A) zero 'kwU;   (B) 5 N   (C*) 4 N  (D) 1 N   
 
12. A body of mass 1 kg lies on smooth inclined plane. The block of mass m is given force F = 10 N 

horizontally as shown. The magnitude of net normal reaction on the block is: (g = 10m/s2)   

      

F=10N

45°
               

 ,d oLrq ftldk nzO;eku 1 kg gS] fpdus >qds gq, lery ij j[kh gS rFkk bl ij F = 10 N dk {kSfrt cy 

fp=kkuqlkj yxk;k tkrk gSA rks CykWd ij yxs dqy vfHkyEc cy dk ifjek.k gksxk (g = 10m/s2)  &      

 (A*) 10 2  N  (B)  
10

2
N  (C) 10 N (D) none of these buesa ls dksbZ ugh 

Sol. F.B.D. of block (CykWd dk FBD) 

 mg=10

F=10 

N

 
 N2 = F2 + (mg)2      

 N = 10 2 N 
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13. A heavy particle of mass 1kg is suspended from a massless string attached to a roof. A horizontal force 
F is applied to the particle  such that in the equilibrium position the string makes an angle 300 with the 
vertical. The magnitude of the force F equals     

 ,d Hkkjh d.k ftldk æO;eku 1kg gS] ,d æO;ekughu rFkk Nr ls tqM+h jLlh ls cka/kk x;k gSA ,d {kSfrt cy F 

d.k ij yxk;k tkrk gS ftlds dkj.k ;g jLlh larqyu fLFkfr esa Å/okZ/kj nhokj ls 300 dk dks.k cukrh gS rks cy F 

dk ifjek.k gksxk : 

      

 (A) 10 N    (B) 10 3  N  (C) 5 N  (D*) 
10

3
 N 

 
14. Two blocks A and B of masses 4 kg and 8 kg respectively are placed on a smooth plane surface. A 

force F of 12 N is applied on A as shown. Find the force of contact (in N) between A and B?   
 4 fdxzk0 rFkk 8 fdxzk0 nzO;eku ds nks CykWd Øe'k% A rFkk B fpdus {kSfrt lrg ij j[ks gq, gSaA ,d 12 N dk cy 

F, A ij fp=kkuqlkj yxk;k tkrk gSA A rFkk B ds e/; yxus okys lEidZ cy ¼N esa½ dk eku gksxk &   

      
 (A*) 8 N   (B) 6 N   (C) 10 N  (D) None of these  

Sol.  

 a =
M

F
  = 

48

12


 = 1 m/s2 

  
  12 – N

AB
 = 4(a) 

  12 – N
AB

 = 4(1) 
  N

AB
 = 8 N. 

 
15. For motion of an object along the x-axis, the velocity v depends on the displacement x as v = 3x2 – 2x, 

then what is the acceleration at x = 2m. 
 x-v{k ds vuqfn'k oLrq dh xfr ds fy, osx v = 3x2 – 2x ds vuqlkj foLFkkiu x ij fuHkZj djrk gS rc x = 2m ij 

Roj.k dk eku D;k gksxk \ 
 (A) 48 ms–2  (B*) 80 ms–2  (C)  18 ms–2  (D) 10 ms–2 

 

16. Ideal Pulleys A, B, C are connected to the mass as shown in figure. Tension in the rope connecting A to 
the ceiling is : 

 vkn'kZ f?kjuh;k¡ A, B, C fp=kkuqlkj nzO;eku ls tqM+h gqbZ gSA A o Nr ls tqM+h jLlh esa ruko gksxk & 

       
 (A) m

 
g   (B) 4 m

 
g  (C*) 8 m

 
g  (D) buesa ls dksbZ ugha 
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17. In the figure (i) an extensible string is fixed at one end and the other end is pulled by a tension T. In 
figure (ii) another identical string is pulled by tension 'T' at both the ends. The ratio of elongation in 
equilibrium of string in (i) to the elongation of string in (ii) is  

 fp=k (i) esa n'kkZ;s vuqlkj ,d rU; jLlh dk ,d fljk tM+or gS nwljs fljs dks ruko T }kjk [khapk tkrk gS fp=k (ii) 

esa nwljh ,dleku jLlh ruko 'T' }kjk nksuksa fljksa ls [khaph tkrh gSA rks lkE;oLFkk esa jLlh (i) ds foLRkkj rFkk jLlh 

(ii) esa foLrkj dk vuqikr gksxk &    

 
 (A*) 1 : 1  (B) 1 : 2   (C) 2 : 1  (D) 0 
Sol. Tension in both string shall be same which can be observed by making FBD of string in figure (1) 
 nksuks jfLl;ksa esa ruko leku gSA tks fd fp=kksa es muds FBD ls Li"V gSA 

    
 
18. The velocity time graph of a body is shown in Fig. It indicates that : 

 
 (A) At B force is zero 
 (B) at B there is a force but towards motion 
 (C*) At B there is a force which opposes motion 
 (D) None of the above is true  
 ,d oLrq dk osx&le; oØ fp=k esa n'kkZ;k x;k gSA blls gesa ;g irk pyrk gS fd  : 

` 
 (A) fcUnq B ij cy 'kwU; gS  

 (B) fcUnq B ij cy gS fdUrq xfr dh fn'kk esa gS 

 (C*) B ij cy gS tks fd xfr dk fojks/k djrk gS  

(D) buesa ls dksbZ Hkh lR; ugha gS 

 
19. A traveller while in a uniformly moving horizontal train throws a ball vertically up (with respect to 

himself) in the air. The ball will return- 
 (A*) In his hand  (B) Ahead in the direction of motion of the train 
 (C) Trail behind  (D) Deflected sideways 
 ,dleku osx ls pyrh gqbZ {kSfrt jsyxkM+h esa ;k=kh ,d xsan dks Å/okZ/kj ¼Lo;a ds lkis{k½ Åij Qsadrk gS] xsan 

ykSVsxh& 

 (A) mlds gkFk esa    

 (B) jsyxkM+h ds pyus dh fn'kk esa ;k=kh ls vkxs dh vksj 

 (C) mlds ihNs  

 (D) mlds ikl es ,d vksj fo{ksfir gks tk;sxhA 

Sol.  In his hand mlds gkFk esa  
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20. As shown in figure, mass M = 10 gms is placed on an inclined plane. In order to keep it at rest the value 
of m will be- 

 fp=k esa fn[kk;s vuqlkj M = 10 xzke ds nzO;eku dks >qds ry ij fojke voLFkk esa j[kus ds fy, m dk eku gksxk& 

30°

M m

 
 (A*) 5 gm (B) 310 gm (C) 0.10 gm (D) 30.1 gm 
Sol. mg = Mgsin30° 
 m = 5gm 
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2. DPP Syllabus : 

DPP No. : B2 (JEE-MAIN) 
Total Marks : 60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.18  (3 marks 2 min.)   [54, 36] 

 

ANSWER KEY OF DPP No. : B2 
1. (A) 2. (B)  3. (D) 4. (D) 5. (C) 6. (C) 7. (B) 
8. (D) 9. (B) 10. (D)  11. (D)  12. (A)  13. (A) 14. (A) 
15. (A)  16. (A)  17. (A)  18. (C) 
 
1. The velocities of A and B are shown in the figure. Find the speed (in ms–1) of block C.(Assume that the 

pulleys and string are ideal. 
 A rFkk B ds osx fp=kkuqlkj iznf'kZr fd;s x;s gSaA CykWd C dh pky (ms–1 esa) Kkr djksA ( f?kjuh rFkk jLlh dks 

vkn'kZ ekurs gq,). 

 
 (A*) 1   (B)  2   (C) zero 'kwU;  (D) 2  
  
2. Drops of water fall at regular intervals from roof of a building of height H = 16m, the first drop striking 

the ground at the same moment as  the fifth drop detaches itself from the roof. The distances between 
separate drops in air as the first drop reaches the ground are :  

 Å¡pkbZ H = 16m dh bekjr dh Nr ls fujUrj vUrjky ij ikuh dh cw¡nsa fxjrh gSaA igyh cw¡n tc lrg ij igq¡prh 

gS] mlh {k.k  ik¡poh cw¡n Nr ls fxjus okyh gksrh gSA tc igyh cw¡n lrg ij igq¡prh gS rc ok;q esa fLFkr cw¡nksa ds 

e/; nwfj;k¡ Kkr djksA :  
 (A) 1m, 5m, 7m, 3m    (B*) 1m, 3m, 5m, 7m 
 (C) 1m, 3m, 7m, 5m    (D) None of the above 
 
 

3. Two men of masses m and m/2 starts climbing up on two massless strings fixed at the ceiling with 
acceleration g and g/2 respectively. The ratio of tensions in the two strings will be :     

 nzO;eku m rFkk m/2 ds nks O;fä Nr ls tqM+h gqbZ nks nzO;ekughu Mksfj;ksa ij Øe'k% g rFkk g/2 ds Roj.kksa ls p<+uk 

izkjEHk djrs gSA nksuksa Mksfj;ksa esa rukoksa dk vuqikr gksxk &    
 (A) 2 : 1   (B) 4 : 1   (C) 4 : 3  (D*) 8 : 3 
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Sol. FBD of man of mass (m)   FBD of man of mass (m/2) 
 nzO;eku (m) ds O;fä dk eqDr oLrq fp=k  nzO;eku (m/2) ds O;fä dk eqDr oLrq fp=k 

  

g

mg

T1

     m
2

T2

g

g
2

 

 

  T1 = mg + mg     T2 = 
m m g

g .
2 2 2

  

  T1 = 2 mg     T2 =  
mg 3

2 2

 
  

  = 
3mg

4
 

   T1 : T2 :: 8 : 3 
 

4. Consider the system as shown in the figure. The pulley and the string are light and all the surfaces are 
frictionless. The tension in the string is (g = 10 m/s2).  
fp=k esa fn[kk, fudk; dks fyft,A f?kjuh rFkk jLlh gYdh gS rFkk lHkh lrg ?k"kZ.kghu gSA rc jLlh esa ruko gksxk  

(g = 10 m/s2).  

     

1kg

1kg

horizontal surface

 

1kg 

1kg 

{kSfrt lrg 

 
 (A) 0 N      (B) 1 N    (C) 2 N   (D*) 5 N 
Sol. The acceleration of block of mass m

1
 is 

 m
1
 CykWd dk Roj.k 

m1

horizontal surface

m2

 

  a = 1

1 2

m

m m
 g  = 5 m/s2  

 From FBD of block m
1
   

 

T

m g1

am1

T

m g1

am1

   
 m

1
 CykWd dk FBD      

  m
1
g – T = m

1
a     T = m

1
 (g – a)  = 1 × 5  = 5N 

 

5. The engine of a car produces acceleration 4 m/s
2
 in the car. If this car pulls another car of same mass. 

What will be the acceleration produced-    

 ,d dkj dk batu 4 eh@ls-
2
 dk Roj.k mRiUu djrk gS ;fn ;gh dkj leku nzO;eku dh nwljh dkj dks [khaprh gS rks 

vc Roj.k gksxk&    

 (A) 1 m/s
2
 (B) 1.5 m/s

2
 (C*) 2 m/s

2
 (D) 4 m/s

2 
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Sol.
 

In 1st case F = m × 4 
  

 In 2nd case F = 2m × a     so a = 2m/s
2
  

 F = m × 4 izFke fLFkfr ds fy, 
 

 F = 2m × a  f}rh; fLFkfr ds fy, vr%  a = 2m/s
2
  

 
6. A uniform thick rope of length 5m is kept on frictionless surface and a force of 5N is applied to one of its 

end. Find tension in the rope at 1m from this end-  
 ,d 5 eh- yEckbZ dh le:i eksVh jLlh ?k"kZ.k jfgr lrg ij j[kh gqbZ gSA blds ,d fljs ij 5N dk cy yxk;k 

tkrk gS] rks bl fljs ls 1 eh- dh nwjh ij ruko dk eku gksxk& 
 (A) 1N (B) 3N (C*) 4N (D) 5N 
Sol. F = ma 

   a = 
m

5
 

 F – T = a
5

m
  

        T = 4N 
 
7. A force 10 N acts on a body of mass 20 kg for 10 sec. Change in its momentum is-   
 (A) 5 kg m/s  (B*) 100 kg m/s 
 (C) 200 kg m/s  (D) 1000 kg m/s 
 ,d oLrq dk nzO;eku 20 fdxzk gSA bl ij 10 lsd.M ds fy;s 10 U;wVu cy vkjksfir fd;s tkus ij blds laosx esa 

ifjorZu gksxk& 

 (A) 5 fdxzk-eh@ls- (B) 100 fdxzk-eh@ls- (C) 200 fdxzk-eh@ls- (D) 1000 fdxzk-eh@ls- 

Sol. P = F × T 
      = 10 × 10 = 100 kg m/s  
 
8. Three blocks of masses m1, m2 and m3 are connected by massless strings as shown on a frictionless 

table. They are pulled with a force T3 = 40 N. If m1 = 10 kg, m2 = 6 kg and m3 = 4 kg, the tension T2 will 
be-  

 fn[kk;s x;s fp=k ds vuqlkj rhu CykWdksa ds nzO;eku m1, m2 vkSj m3 nzO;eku jfgr jLlh ls ?k"kZ.kjfgr est ij j[ks 

gSA mudks T3 = 40 N cy ls [khapk tkrk gSA  ;fn  m1 = 10 kg, m2 = 6 kg vkSj m3 = 4 kg gks rks ruko T2 gksxk&

     
 (A) 20 N (B) 40 N (C) 10 N (D*) 32 N 

Sol. fudk; dk Roj.k Acceleration of system a = 
20

40
 = 2 

 CykWd m3 ds FBD ls From FBD of block m3 

 
4 40T2  

 40 – T
2
 = 4 × 2 

 T
2
 =32 N 
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9. A light string passes over a frictionless pulley. To one of its ends a mass of 6 kg is attached and to its 
other end a mass of 10 kg is attached. The tension in the string will be -  

       
6kg

10kg  
 ,d gYdh Mksjh ?k"kZ.k jfgr f?kjuh ls xqtjrh gSA bl Mksjh ds ,d fljs ij 6 kg dk æO;eku rFkk vU; fljs ls 10 kg 

dk æO;eku tqM+k gS] rks Mksjh esa ruko gksxkA   

6kg
10kg  

  (A) 50 N (B*) 75 N (C) 100 N (D) 150 N 

Sol. T =
4

300

16

1200

16

101062

mm

gmm2

21

21 





 = 75  

 
10. A force of 5 Newton acts horizontally on a body of weight 9.8 Newton. What is the acceleration 

produced in m s–2 ? (g = 9.8 m/s2)  
9.8 N Hkkj okyh ,d oLrq ij {kSfrt fn'kk esa 5 N dk ,d cy yxk;k tkrk gSA oLrq esa mRiUu Roj.k (m s–2  esa) gksxk 

(g = 9.8 m/s2)&     
 (A) 0.51   (B) 1.46   (C) 49.00  (D*) 5.00 

Sol. 
5

 
 w = m × g   m = 1kg 

 a = 
1

5
 = 5 m/s2 . 

 
11. In the shown mass pulley system, pulleys and string are massless. The one end of the string is pulled 

by the force F = 2mg. The acceleration of the block will be 
 fp=k esa n'kkZ;s f?kjuh nzO;eku fudk; esa f?kjuh;k¡ rFkk jLlh nzO;ekughu gSA jLlh dk ,d fljk cy F = 2mg }kjk 

[khapk tkrk gSA xqVds dk Roj.k gksxk &    

       
 (A) g/2   (B) 0   (C) g   (D*) 3g    
Sol. F.B.D. of block (CykWd dk FBD)  

   
   2T – mg = ma    
  a = 3g 
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12. An athlete runs with a speed 12 ms–1. Determine the longest jump he can undertake. (g = 10m/s2) 
 ,d /kkod 12 ms–1 ls nkSM+rk gS rks mlds }kjk yxkbZ tk ldus okyh vf/kdre yEch dwn gksxh &(g = 10m/s2) 
 (A*) 14.4  (B) 12 m  (C) 12.1 m  (D) 16.2 m 
Sol. u = 12 m/s  for longest jump ; the range should be max.  

 i.e. Rmax  = g

u2

  = 14.4 m    

 

13. A person standing on the floor of an elevator drops a coin. The coin reaches the floor of the elevator in 
a time t1 if the elevator is stationary and in time t2 if it is moving with constant velocity. Then- 

 fy¶V dh lrg ij [kM+k ,d euq"; ,d flDds dks NksM+rk gSA ;fn fy¶V :dh gqbZ gks rks ;g Q'kZ rd igq¡pus esa  

t1 le; ysrk gS ,oa ;fn fy¶V fu;r osx ls xfr'khy gks rks t2 le; yxrk gS rks&  
 (A*) t1 = t2  (B) t1 < t2  

 (C) t1 > t2  (D) t1 < t2 ;k t1 > t2 

Sol. In both situation acceleration of coin is g. So t1 = t2  

 nksuksa fLFkfr;ksa esa flDds dk Roj.k g gS vr% t1 = t2 

 
14. The variation of velocity of a particle moving along a straight line is shown in Fig. The distance travelled 

by the particle in 12 s is :       
 ,d lh/kh js[kk ds vuqfn'k d.k ds osx esa ifjorZu fp=k esa n'kkZ;k x;k gSA 12 s esa d.k }kjk r; dh xbZ nwjh gksxh % 

 
(A*) 37.5  (B) 32.5   (C) 35.0  (D) None of these 

 

15. If the relation between the range R and time of flight T of a projectile is given as R = 5T
2
, the value of 

angle of projection is-                   

 ;fn fdlh iz{ksI; dh ijkl R o mM~M;u dky ds chp lEcU/k R = 5T
2 
ls fn;k tk;s rks iz{ksi.k dks.k dk eku gksxk& 

 (A*) 45° (B) 15° (C) 60° (D) 90° 

Sol. 
22

g

sinu2
5

g

cossinu2







 



 

  = 45° 
 
16. The adjoining curve represents the velocity time graph of a particle, its acceleration values along OA, 

AB and BC in m./sec.
2
 are respectively- 

 fn;s x;s layXu fp=k esa oØ ,d d.k dk osx&le; xzkQ iznf'kZr djrk gSA oØ ds OA, AB ,oa BC Hkkxksa ds Roj.k 

Øe'k% ¼eh-@ls-
2
 ek=kd esa½ gS&   

 

0 10 20 30 
t(in sec.) 

v (m/sec) 

10

40

A B

5 

 
 (A*) 1, 0, –0.5 (B) 1, 0, 0.5 (C) 1, 1, 0.5 (D) 1, 0.5, 0 
Sol. slope of v-t graph = acceleration 
 v-t xzkQ dk <+ky = Roj.k  
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17. A boat P is moving at 40 km/hr and another boat Q is moving at 20 km/hr. Which one of the following is 
not a possible value for their relative velocity- 

 (A*) 10 km/hr (B) 20 km/hr (C) 30 km/hr (D) 40 km/hr 
 ,d uko P, 40 fdeh@?k.Vk dh pky ls rFkk uko Q, 20 fdeh@?k.Vk ls pky ls xfr'khy gS] rks fuEu esa ls dkSulk 

eku muds lkis{k osx dk ugha gks ldrk gS& 

 (A) 10 fdeh@?k.Vk (B) 20 fdeh@?k.Vk (C) 30 fdeh@?k.Vk (D) 40 fdeh@?k.Vk 
Sol. Maximum relative velocity = 60 km/h and minimum relative velocity = 20 km/h  
 vf/kdre lkisf{kd osx= 60 km/h  rFkk U;wure lkisf{kd osx = 20 km/h  
 
18. A balloon of gross weight W newton descends with an acceleration f m/s2. The weight that must be 

thrown out in order to give balloon an equal upward acceleration will be:  
 ,d W Hkkj dk xqCckjk f m/s2  ds Roj.k ls uhps c<+ jgk gS blls fdruk Hkkj ckgj Qsad fn;k tk;s rkfd ;g mlh 

Roj.k ls Åij dh rjQ c<+us yxs 
  (A) Wf/g  (B) 2 Wf/g  (C*) 2 Wf/(g + f)   (D) W(g + f)/f 
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DPP No. : B3 (JEE-ADVANCED) 
Total Marks :  42         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 3 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.8 (4 marks 2 min.)  [24, 12] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 10 min.)  [08, 06] 
 

ANSWER KEY OF DPP No. : B3 
1. (A)  2. (B)  3. (B,C)  4. (A,B,C)  5. (A,D)  6. (A,D) 7. (A,C)  
8. (A,D)  9. 1 10. (B) 
 
1. A particle moves in a straight line such that it moves in the same direction but its speed decreases 

uniformly with time to zero in time interval T = 10s. It travels a total distance 'S' = 12.5 m then the 
velocity (in m/s) at any intermediate time t = 6s is 

 ,d d.k ljy js[kk esa bl izdkj xfr djrk gS fd ;g leku fn'kk esa xfr djrk gS fdUrq bldh pky le;kUrjky  

T = 10s esa ,d leku :i ls 'kwU; rd ?kVrh gSA ;g dqy 'S' = 12.5 m nwjh r; djrk gSA buds e/; ds fdlh 

le; t = 6.s ij osx ¼m/s esa½ Kkr djksaA   
 (A*) 1   (B) 2   (C) 3   (D) 4 
Sol. Speed decreasing to zero uniformly. Let a be a positive constant (acceleration) then 
 pky ,d leku :i ls ?kVrh gqbZ 'kwU; gks tkrh gSA ekuk a /kukRed fu;rkad ¼Roj.k½ gSA rksa    
   v = a (T – t)  

   s = 
T

0

v dt  = 
T

2

0

1
aTt at

2
   

 = aT2 – 
2aT

2
 = 21

aT
2

 

   a = 
2

2s

T
,  v = 

2

2S

T
 (T – t) 

 Ans.  v = 
2

2S

T
 (T – t)  = 1 m/s 

 
2. A ball is projected horizontally from top of a 80 m deep well with velocity 10 m/s. Then particle will fall 

on the bottom at a distance of (all the collisions with the wall are elastic) :  
 ,d xsan 80 m xgjs dq,¡ esa Åij ls 10 m/s ds osx ls {kSfrt fn'kk esa iz{ksfir dh tkrh gSA xsan dq,¡ ds ry esa fdruh 

nwjh ij fxjsxh ¼dq,¡ dh nhokjksa ls xsan dh lHkh VDdjsa çR;kLFk gS½ :  

     
A B

7m

80m

10m/s

 
 (A) 5 m from A  (B*) 5 m from B  (C) 3 m from A   (D) 2 m from B   
 (A) A ls 5 m   (B*) B ls 5 m   (C) A ls 3 m   (D) B ls 2 m  
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Sol. Total time taken by the ball to reach at bottom = 
10

802

g

H2 
 = 4 sec.   

 Let time taken in one collision is t  
 Then t x 10 = 7  
 t = .7 sec.  

 No. of collisions = 
7

4
 =

7

5
5    (5th collisions from wall B)  

 Horizontal distance travelled in between 2 successive collisions = 7
7

5
  m  

  Horizontal distance travelled in 5/7 part of collisions = = 5 m   
 Distance from A is 2 m. Ans.    

3. For the system shown in figure, the tension in the string is T (inclined surfaces are frictionless). 
2

m
mass 

is shifted from A to B or B to A as per given in options. Then :     

 fp=k esa iznf'kZr fudk; ds fy, Mksjh esa ruko T gS (ur lrg ?k"kZ.kjfgr gSA) 
2

m
nzO;eku dks A ls B ;k B ls A ij 

izfrLFkkfir fd;k tkrk gSA tSlk uhps fodYiks esa fn;k x;k gS rks %  

        
 (A) Tension in the string will increase when mass is shifted from A to B. 
 (B*) Tension in the string will increase when mass is shifted from B to A. 
 (C*) acceleration of blocks will increase when mass is shifted from A to B. 
 (D) acceleration of blocks will increase when mass is shifted from B to A. 
 (A) Mksjh esa ruko c<+sxk tc nzO;eku A ls B ij izfrLFkkfir gksxkA 

 (B*) Mksjh esa ruko c<+sxk tc nzO;eku B ls A ij izfrLFkkfir gksxkA 

 (C*) CykWdksa dk Roj.k c<+sxk tc nzO;eku A ls B ij izfrLFkkfir gksxkA 

 (D) CykWdksa dk Roj.k c<+sxk tc nzO;eku B ls A ij izfrLFkkfir gksxkA 

Sol. Tension in string is Mksjh esa ruko 
 When mass from B is shifted to A, the tension will increase. 
 tc nzO;eku B ls A ij izfrLFkkfir, fd;k tkrk gS] ruko c<+sxkA 

 a = 
12

12

mm

sing)mm(




 

 When mass from A is shifted to B, acceleration will increase because the difference m2 – m1  increases. 

 tc nzO;eku A ls B ij izfrLFkkfir, fd;k tkrk gS] Roj.k c<+sxk D;ksafd m2 – m1  c<+sxkA 
 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-9 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

4. A cart of mass 0.5 kg is placed on a smooth surface and is connected by a string to a block of mass 0.2 
kg. At the initial moment the cart moves to the left along a horizontal plane at a speed of 7 m/s.  

 (Use g = 9.8 m/s2) 
 nzO;eku 0.5 fdxzk- dh ,d xkM+h] 0.2 fdxzk- nzO;eku ds fi.M ls jLlh }kjk tqM+h gS] izkjEHk esa xkM+h fpdus {kSfrt 

lery ij ck;aha vksj 7 eh-/ls-. dh pky ls xfreku gS (g = 9.8 eh-/ls2  ysa)   

0.2 kg

0.5 kg

 

 (A*) The acceleration of the cart is 
2g

7
 towards right. 

 (B*) The cart comes to momentary rest after 2.5 s. 
 (C*) The distance travelled by the cart in the first 5s is 17.5 m. 
 (D) The velocity of the cart after 5s will be same as initial velocity. 

 (A*) xkM+h dk Roj.k  
2g

7
nk;ha rjQ gksxkA        

(B*) xkM+h 2.5 lsd.M i'pkr~ {kf.kd :dsxhA 

 (C*) igys 5 lsd.M esa xkM+h }kjk r; dh xbZ nwjh 17.5 eh- gSA  

(D) 5 lsd.M i'pkr~ xkM+h dk osx izkjfEHkd osx ds leku gksxkA  

Sol.  0.2 g = 0.7 a  a = 
2g

7
 m/s2 

 For the case, it comes to rest when V = 0  
 ml fLFkfr ds fy, tc ;g fLFkj gksrk gS V = 0  

  0 = 7 +
2g

7

  
 

 t   t = 
49

2g
 = 2.5 s     

 

a

7 m/s

T = 0.5 a

T

T

0.2g

a 

0.2g - T = 0.2 a
   

 Distance travelled till it comes to rest 
 fLFkj voLFkk vkus rd pyh xbZ nwjh  

  0 = 72 + 2 
2g

7

  
 

s 

 S = 8.75 m 
 So in next 2.5s, it covers 8.75 m towards right. 
 Total distance  = 2 x 8.75 = 17.5 m 
 After 5s, it speed will be same as that of initial (7 m/s) but direction will be reversed. 
 vr% vxys 2.5 ls- esa ;g nk;ha vksj 8.75 eh- nwjh r; djsxkA 

 dqy nwjh = 2 x 8.75 = 17.5 m 

 5 ls- i'pkr~ bldh pky] izkjfEHkd pky (7 eh-/ls-) ds cjkcj gksxh ijUrq fn'kk foijhr gksxhA 
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5. A block of mass M
1
 = 3 kg on a smooth fixed inclined plane of angle 300 is connected by a cord over a 

small frictionless pulley to a second block of mass 2 kg hanging vertically. The tension T in the cord and 
the acceleration a of the blocks are :   

 30° ds dks.k ij >qds fpdus ur ry ij M
1
 = 3 kg dk nzO;eku dk fi.M] ,d NksVh fpduh f?kjuh ls xqtjrh gqbZ 

jLlh ls tksM+k x;k gSA jLlh dk nwljk fljk m/oZr% yVdrs 2 kg nzO;eku fi.M ls ca/kk gqvk gSA jLlh esa ruko T 

vkSj fi.Mksa dk Roj.k a gS %     

 
 (A*) a = 1m/s2  (B) a = 2m/s2,   (C) T = 9 N  (D*) T = 18N 

Sol.  

 FBD of block M
2
 = 2kg 

  
 20 – T = 2a  ...........(i) 
 
 FBD of block M

1
 = 3kg 

  

 

 T-3gsin30° = 3a

 

 T – 15 = 3a  ...........(ii) 
 (i) + (ii) 
  5 = 5a  a = 1m/s2 ; T = 18 N.  
 

COMPREHENSION (6 TO 8)     

 Two ports, A and B, on a North-South line are separated by a river of width D. The river flows east with 
speed u. A boat crosses the river starting from port A. The speed of the boat relative to the river is v. 
Assume v = 2u.      

 nks rV A rFkk B, D pkSM+kbZ dh unh ij mÙkj&nf{k.k js[kk ij fLFkr gSaA unh u dh pky ls iwoZ dh vksj cgrh gSA ,d 

uko rV A ls izkjEHk djrs gq;s unh dks ikj djrh gSA ty ds lkis{k uko dh pky v gSA v = 2u ekfu;sA 

N

S

EW u D

B

A

shore

shore  

N

S

EW u D

B

A

r V

r V      
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6. Suppose the boat wants to cross the river from A to the other side in the shortest possible time, then : 
 ;fn uko unh dks A ls foijhr fdukjs rd U;wure lEHko le; esa ikj djuk pkgs rks:  
 (A*) direction of the velocity of boat relative to river should be along north 
 (B) direction of the velocity of boat relative to river should be 30° west of north 
 (C) after crossing the river  the boat is D/4 distance far from the port B  
 (D*) after crossing the river  the boat is D/2 distance far from the port B  
 (A*) unh ds lkis{k uko ds osx dh fn'kk mÙkj ds vuqfn'k gksuh pkfg;sA  

 (B) unh ds lkis{k uko ds osx dh fn'kk mÙkj ls 30° if'pe dh rjQ gksuh pkfg;sA  

 (C) unh dks ikj djus ds i'pkr~ fcUnq B ls uko dh nwjh D/4 gSA  

 (D*) unh dks ikj djus ds i'pkr~ fcUnq B ls uko dh nwjh D/2 gSA 
Sol. (A)  To cross the river the fastest, we need to maximize the y-component of the total velocity is v

B
 cos �. 

So � = 0. The boat should head straight to the North. 
 Take positive x axis along east and positive y-axis along north. 

 (D)  The trip takes time t =
D

v
. The y-component of the total velocity is u. So the boat is at a 

distance 
D D

u
v 2

  down stream from the port B after crossing. 

 Take positive x-axis along east and positive y-axis along north.  
gy% (A)  unh dks U;wure le; esa ikj djus ds fy,] gesa usV osx ds y-?kVd dks vf/kdre djuk gksxk tks fd v

B
 cos 

gSA blfy;s  = 0A uko dh fn'kk lh/ks mÙkj dh vksj j[kuh pkfg,A 

 /kukRed x-v{k iwoZ dh vksj rFkk /kukRed y-v{k mÙkj dh vksj yhft,A 

 (D)  ;k=kk esa yxk le; t =
D

v
 usV osx dk y-?kVd u gSA blfy;s uko unh ikj djus ds ckn rV B ls nwjh   


D D

u
v 2

 ij gksxhA  

 /kukRed x-v{k iwoZ dh vksj rFskk /kukRed y-v{k mÙkj dh vksj yhft,A 

 
7. Suppose the boat wants to cross the river directly on a line from A to B, then : 
 ekuk uko unh dks A ls B rd lh/kh js[kk ds vuqfn'k ikj djuk pkgs rks: 
 (A*) the direction of the velocity of boat relative to river should be 30° west of north. 
 (B) the direction of the velocity of boat relative to river should be 60° west of north. 

 (C*) the time taken by boat to cross the river is 
D

3u
 

 (D) the time taken by boat to cross the river is 
D

2u
 

 (A*) unh ds lkis{k uko ds osx dh fn'kk mÙkj ls 30° if'pe dh rjQ gksuh pkfg;sA  

 (B) unh ds lkis{k uko ds osx dh fn'kk mÙkj ls 60° if'pe dh rjQ gksuh pkfg;sA  

 (C*) unh dks ikj djus esa fy;k x;k le; 
D

3u
 gSA 

 (D) unh dks ikj djus esa fy;k x;k le; 
D

2u
 gSA   

Sol. (A) To reach the port B, the x-component of the total velocity must be zero: v sin �u = 0. 
 So sin � = 1/2   or  = 30°  
 Take positive x-axis along east and positive y-axis along north. 

 (C) time = 
D D

v cos30 3u



 

gy% (A) rV B rd igq¡pus ds cy,] usV osx dk x-?kVd 'kwU; gksuk pkfg, % v
 
sin �  u = 0. 

 blfy, sin � = 1/2. ;k   = 30°  

 /kukRed x-v{k iwoZ dh vksj rFkk /kukRed y-v{k mÙkj dh vksj yhft,A 

 (C) le; = 
D D

v cos30 3u
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8. The river is flowing with a speed of 10 m/s. and V is the velocity of boat  with respect to river. Then 
choose the  correct options    

 unh 10 m/s ls izokfgr gks jgh gSA unh ds lkis{k uko dk osx V gS rks lgh fodYiksa dk p;u dhft;s  
 (A*) If V = 20 m/s. then minimum possible  drift of then boat, while crossing the river is zero 
 (B) If V = 20 m/s. then minimum possible drift of the boat, while crossing the river is non zero. 
 (C) If V = 5 m/s. then minimum possible drift of the boat, while crossing the river is zero. 
 (D*) If V = 5 m/s. then minimum possible drift of the boat, while crossing the river is non zero. 
 (A*) ;fn V = 20 m/s gks rks unh dks ikj djrs le; uko dk U;wure laHko fopyu 'kwU; gksxk  

 (B) ;fn V = 20 m/s gks rks unh dks ikj djrs le; uko dk U;wure laHko fopyu v'kwU; gksxk 

 (C) ;fn V = 5 m/s gks rks unh dks ikj djrs le; uko dk U;wure laHko fopyu 'kwU; gksxk 

 (D*);fn V = 5 m/s gks rks unh dks ikj djrs le; uko dk U;wure laHko fopyu v'kwU; gksxk 
Sol. If speed of flow of  river is greater than speed of boat with respect to river then the boat cannot reach 

the other bank with zero drift. 
 
9. A particle is moving along a straight line. Its velocity varies as v = 6 – 2t where v is in m/s and t in 

seconds. If the difference between distance covered and magnitude of displacement in first 4 seconds 
is 2n, then find n. 

 ,d d.k ljy js[kk ds vuqfn'k xfr'khy gSA bldk osx le; ds lkFk v = 6 – 2t }kjk fn;k tkrk gSA ;gk¡ v, m/s esa 
rFkk t le; lSd.M esa gSA izFke 4 lSd.M esa d.k }kjk r; nwjh rFkk foLFkkiu ds ifjek.k es vUrj 2n gks rks n dk 

eku Kkr djksA  
Ans. 1 

Sol. Displacement foLFkkiu = 
t

0

vdt  = 
4

0

(6 2t)dt  = 8m 

 Distance nwjh = 
4

0

| v | dt  = 
3 4

0 3

(6 2t)dt (2t 6)dt     = 10 m 

  Distance – displacements nwjh&foLFkkiu = 10 – 8 = 2 
 
10. Match the following : LrEHk dks lqesfyr dhft, &  

 Three blocks of masses m
1
, m

2
 and M are arranged as shown in figure. All the surfaces are frictionless 

and string is inextensible. Pulleys are light. A constant force F is applied on block of mass m
1
. Pulleys 

and string are light. Part of the string connecting both pulleys is vertical and part of the strings 
connecting pulleys with masses m

1
 and m

2
 are horizontal.   

 nzO;eku m
1
, m

2
 o M fp=kkuqlkj O;ofLFkr gSA lHkh lrg ?k"kZ.kjfgr gS ,oa Mksjh vforkU; gSA ,d fu;r cy F, m

1
 

nzO;eku ds xqVds ij yxk;k tkrk gSA f?kjfu;k¡ o Mksjh gYdh gSA nksauks f?kjfu;ksa ds e/; okyk Mksjh dk Hkkx Å/okZ/kj 

gS] ,oa f?kjfu;ksa dks nzO;eku m
1
 o m

2
 ls tksM+us okyk Mksjh dk Hkkx {kSfrt gSA 

      

(P) Acceleration of mass m
1
    (1) 

1

F

m
  

 (Q) Acceleration of mass m
2
    (2) 

1 2

F

m m
 

 (R) Acceleration of mass M    (3) zero 

 (S) Tension in the string     (4) 2

1 2

m F

m m
 

 (P) nzO;eku m
1 
dk Roj.k     (1) 

1

F

m
 

 (Q) nzO;eku m
2 
dk Roj.k     (2) 

1 2

F

m m
 

 (R) nzO;eku M dk Roj.k     (3) 'kwU; 

 (S) Mksjh esa ruko      (4) 2

1 2

m F

m m
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 (A) P-1, Q-1, R-1,S-3   
 (B*) P-2, Q-2, R-3,S-4   
 (C) P-2, Q-4, R-3,S-1 
  (D) P-2, Q-2, R-3,S-3 
Sol. FBD’s 

  T = m
2
a.           

 F – T = m
1
a    

 F = (m
1
 + m

2
)a 

  T = m
2
a 

  a =  
21 mm

F


   T = 

21

2

mm

Fm


.     F

x
 = 0, a

M
 = 0 
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ANSWER KEY OF DPP No. : B4  
1. (D) 2. (C)  3. (A,B)  4. (A,C)  5. (A,B,C,D)  6. (A,C,D)  
7. (A,D)  8. (A,C)  9. 0 10. (B) 
 
1. For a particle moving along x-axis, the acceleration a of the particle in terms of its x-coordinate x is 

given by a = – 9x, where x is in meters and a is in m/s2. Take acceleration, velocity and displacement in 
positive x-direction as positive. The initial velocity of particle at x = 0 is u = + 6 m/s. The velocity of 
particle at x = 2 m will be :   

 x-v{k ds vuqfn'k xfreku d.k dk Roj.k mlds x-funsZ'kkad ds inksa esa a = – 9x }kjk fn;k tkrk gS tgk¡ x ehVj esa 

vkSj Roj.k a, m/s2 esa gSA d.k dk x = 0 ij izkjfEHkd osx u = + 6 m/s gSA ¼/kukRed x-fn'kk esa Roj.k] osx rFkk 

foLFkkiu  dks /kukRed fy;k x;k gSA½ x = 2 ehVj ij d.k dk osx gksxkA 

 (A) +  6 2  m/s  (B) – 6 2 m/s  (C) 72 m/s  (D*) 0 

Sol. v 
dv

dx
= – 9x  

v 2

6 0

v dv 9x dx      
2 2v 6

2


 = – 18 or  v = 0 

2. A stone is projected from level ground at t = 0 sec such that its horizontal and vertical components of 
initial velocity are 10 m/s and 20 m/s respectively. Then the instant of time at which tangential and 
normal components of acceleration of stone are same is : (neglect air resistance) g = 10 m/s2. 

 ,d iRFkj dks le; t = 0 sec ij /kjkry ls iz{ksfir fd;k tkrk gS rFkk iz{ksi.k ds le; izkjfEHkd osx ds {kSfrt rFkk 

Å/okZ/kj ?kVd Øe'k% 10 m/s rFkk 20 m/s gS rks og le; D;k gksxk tc iRFkj ds Roj.k ds Li'kZjs[kh; rFkk vfHkyEc 

?kVd cjkcj gksaxsA g = 10 m/s2. ¼gok ds ?k"kZ.k dks ux.; ekusa½ 

 (A) 
1

2
sec  (B) 2 sec  (C*) 3 sec  (D) 4 sec. 

Sol. Tangential acceleration = at = gsin  

 Normal acceleration = an = g cos  

 Li'kZ js[kh; Roj.k = at = gsin  

 vfHkyEc Roj.k = an = g cos  

  
 at = an  

 g sin = g cos     = 45°      
  vy = vx  
 uy – gt = ux  
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 20 – (10)t = 10 
 t = 1 sec. 
 During downward motion   
 uhps dh rjQ xfr ds nkSjku 
 at = an  
 vy = – vx  

 20 – 10 t = – 10  t = 3 sec. 
 
3. Find the acceleration of blocks in Fig. the pulley and the strings are mass less : 
 fp=k esa CykWd dk Roj.k Kkr djksA f?kjuh rFkk jLlh æO;ekughu gSA  

 

 (A*)  The acceleration of block of mass M is 
m4M

F
A


  

  (B*)  The acceleration of block of mass m is a =
)m4M(

F2


 

 (C) The acceleration of block of mass M is 
m4M

F2
A


  

 (D)  The acceleration of block of mass m is a =
)m4M(

F4


  

(A*)  M æO;eku ds CykWd dk Roj.k 
m4M

F
A


   (B*)  m æO;eku ds CykWd dk Roj.k a =

)m4M(

F2


 

 (C) M æO;eku ds CykWd dk Roj.k 
m4M

F2
A


  (D)  m æO;eku ds CykWd dk Roj.k a =

)m4M(

F4


 

Ans. 
m4M

F
A


  and a =

)m4M(

F2


  

 
4. A uniform sphere of weight 'w' and radius 3m is being held by a string of length 2m. attached to a 

frictionless wall as shown in the figure.     
 'w' Hkkj o 3m f=kT;k dk ,dleku xksyk 2m yEckbZ dh Mksjh ¼tks ?k"kZ.k jfgr nhokj ls fp=kkuqlkj tqM+h gqbZ gSA½ dh 

lgk;rk ls yVdk;k tkrk gSA      

    

Wall

2m 

  

nhokj 

2m 

 
 (A*) Tension in the string will be 5w/4. 
 (B) Tension in the string will be 3w/4. 
 (C*) Normal reaction by the wall on the sphere will be 3w/4. 
 (D) Normal reaction by the wall on the sphere will be 5w/4. 
 (A*) Mksjh esa ruko 5w/4 gksxkA  

 (B) Mksjh esa ruko 3w/4 gksxkA 

 (C*) nhokj }kjk xksys ij vfHkyEc izfrfØ;k 3w/4 gksxhA 

 (D) nhokj }kjk xksys ij vfHkyEc izfrfØ;k 5w/4 gksxhA 
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Sol.  

N

T

3

4

mg  
 T cos = mg  ...(i) 
 T sin = N  ...(ii) 
 by (i) & (ii)     (i) o (ii) ls 

 N = mg tan   
 and rFkk T = mg sec   

 and from the figure tan  = 3/4.  
 rFkk fp=k ls tan  = 3/4.  
 
5. In the system shown in figure wedge is fixed. All the contact surfaces are frictionless. All the pulleys are 

light and strings are light and inextensible. Then : [ Take g = 10 m/s2]   
 fn[kk;s x;s fudk; esa ost fLFkj gSA lHkh lEidZ lrg ?k"kZ.k jfgr gSA lHkh f?kjuh gYdh gS rFkk Mksfj;ksa gYdh vkSj 

vforkU; gSA rks [g = 10 m/s2]  

      

 (A*) Magnitude of acceleration of the each block is  
6

5
m/s2. 

 izR;sd CYkkWd ds Roj.k dk ifjek.k  
6

5
m/s2  gSA  

 (B*) Tension in the string connecting block A and block B is 







3

130
N. 

 CykWd A rFkk CykWd B dks tksMus okyh Mksjh esa ruko 







3

130
N gSSA 

 (C*) Tension in the string connecting block B and block C is  
3

55
N. 

 CykWd B rFkk CYkkWd C dks tksMus okyh Mksjh esa ruko  
3

55
N gSA  

 (D*)  Force exerted by string on pulley Q is  
3

55
N. 

 f?kjuh Q ij Mksjh }kjk vkjksfir cy 
3

55
 N gSA  
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6. A wedge of mass M is pushed with an constant acceleration of a = gtan along a smooth horizontal 
surface and a block of mass m is projected down the smooth incline of the wedge with a velocity V 
relative to the wedge.     

 fpduh {kSfrt lrg ds vuqfn'k M nzO;eku ds ost dks fu;r Roj.k a = gtan }kjk /kdsyk tkrk gS rFkk ost ds 

lkis{k m nzO;eku ds CykWd dks ost dh fpduh ur lrg ij V osx ls iz{ksfir fd;k tkrk gSA  

     

 (A*) The time taken by the block to cover distance L on the incline plane is 
V

L
  

 urry ij CykWd }kjk L nwjh r; djus esa  
V

L
 le; yxrk gSA 

 (B) The time taken by the block to cover distance L on the incline plane is 
sing

L2
  

 urry ij CykWd }kjk L nwjh r; djus esa 
sing

L2
 le; yxrk gSA 

 (C*) The normal reaction between the block and wedge is mg sec  
 CykWd rFkk ost ds e/; vfHkyEc izfrfØ;k cy mg secgSA  

 (D*) The horizontal force applied on the wedge to produce acceleration a is (M + m) g tan. 
 ost dks a Roj.k iznku djus ds fy, ost ij vkjksfir {kSfrt cy (M + m) g tangSA 
 
COMPREHENSION :  
  A particle is projected horizontally with a speed v = 5 ms–1 from the top of a plane inclined at an angle  

 = 37° to the horizontal as shown in figure. (g = 10 m/s2)   
  ,d d.k dks {kSfrt fn'kk esa v = 5 ms–1 dh pky ls] {kSfrt ls  = 37° dks.k ij >qds ur ry ls fp=kkuqlkj iz{ksfir 

fd;k tkrk gS  (g = 10 m/s2)    

       

v=5m/s 

 = 37°
 

7.  Choose the correct option(s)  
  lgh fodYiksa dk p;u djsaA 

  (A*) the particle strikes the plane at 
75

16
m from the point of projection 

  (B) the particle strikes the plane at 
65

16
m  from the point of projection 

  (C) the time taken by particle to hit the plane is 3 seconds 

  (D*) the time taken by particle to hit the plane is 
3

4
 seconds 

  (A*) d.k urry ij iz{ksi.k fcUnq ls 
75

16
m nwjh ij Vdjk;sxkA  

  (B) d.k urry ij iz{ksi.k fcUnq ls 
65

16
m nwjh ij Vdjk;sxkA     

  (C) d.k }kjk urry ls Vdjkus esa fy;k x;k le; 3 lsd.M gSA 

  (D*) d.k }kjk urry ls Vdjkus esa fy;k x;k le; 
3

4
 lsd.M gSA  
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Sol. Formula based  

  (A)  
2

2

2u sin cos( )
R

gcos

  



,  (D) 

2usin
T

gcos





  

 
8.  With respect to the coordinate system shown (length of the incline plane = 5m). 
  iznf'kZr funsZ'k rU=k ds fy;s (ur ry dh yEckbZ = 5m). 

    

 

37° 

5 m 

(0, 0)O x 

v=5m/s 
y 

 

  (A*) the coordinate of the point at which the particle strikes the inclined plane is 
15 3

,
4 16

 
 
 

 

  (B) the coordinate of the point at which the particle strikes the inclined plane is 
15 3

,
4 8

 
 
 

 

  (C*) the speed of projection (projected horizontally) so that the particle hits the coordinate (4, 0) is 

4 5 / 3  m/s 
  (D) Time taken by the particle to hit the coordinate (4,0) is 1 second. 

  (A*) ur ry ij d.k ds Vdjkus okys fcUnq ds funsZ'kkad 
15 3

,
4 16

 
 
 

 gSaA 

  (B) ur ry ij d.k ds Vdjkus okys fcUnq ds funsZ'kkad 
15 3

,
4 8

 
 
 

 gSaA 

  (C*) funsZ'kkad (4, 0) ij Vdjkus ds fy;s {kSfrtr% iz{ksfir iz{ksI; dh pky 4 5 / 3  m/s gSA 

  (D) funsZ'kkad (4, 0) ij Vdjkus esa fy;k x;k le; 1 lsd.M gSA 

Sol.(B) 

 

37° 

(0, 0) 

x 

75/16 

y 

 

x = 
16

75
 cos 37° = 

4

15
 

  y = 






 
16

75
5  sin37° = 

16

3
 

  (C) 
2

2

2u sin cos( )
R

gcos

  



 =5 

  (D) t = 
5

4
sec 

9. If the acceleration of the block A is n. Assume all pulleys are massless and frictionless. All surfaces are 
smooth. Then n is : (sin = 1/4)  

 CykWd A dk Roj.k n  gks rks n dk eku Kkr djksA lHkh f?kjfu;ksa dks æO;ekughu rFkk ?k"kZ.kghu ekfu,A lHkh lrg 

?k"kZ.kjfgr gSA.(sin = 1/4) 

       



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-19 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Ans. 0 
10. In the diagram shown in figure, all pulleys are smooth and massless and strings are light. Match the 

blocks in column-I with their motion in column-II   
 fp=k esa n'kkZ;s vuqlkj f?kjfu;k¡ fpduh rFkk nzO;ekujfgr gS jfLl;k¡ Hkkjghu gSA LrEHk-I esa fLFkr xqVds dh xfr dks 

LrEHk-II ls lqesfyr dfj,A 

        
   Column I   Column II 
  (P) 1 kg block   (1) will remain stationary 
  (Q) 2 kg block   (2) will move down 
  (R) 3 kg block   (3) will move up 
  (S) 4 kg block   (4) has acceleration 4 m/s2  
   LrEHk-I    LrEHk-II  

  (P) 1 kg xqVdk   (1) fojke esa jgsxkA 

  (Q) 2 kg xqVdk   (2) uhps dh rjQ xfr djsxk 

  (R) 3 kg xqVdk   (3) Åij dh rjQ xfr djsxk 

  (S) 4 kg xqVdk   (4) 4 m/s2 Roj.k gksxkA 
(A) P-1, Q-1, R-1,S-3     (B*) P-3, Q-1, R-2,S-2   

 (C) P-2, Q-4, R-3,S-1    (D) P-1, Q-4, R-2,S-2 
Sol. Since, the pulleys are smooth, net force on each pulley should be zero. With this concept, tensions on 

all strings are shown below, 
 pwafd iqfy;k¡ fpduh] vr% izR;sd iwyh ij ifj.kkeh cy 'kwU; gksxkA bl fl)kUr ds vk/kkj ij jfLl;ksa esa ruko fp=k 

esa fn[kk;k x;k gSA 

     
 Now we can draw free body diagrams of all the four blocks. 
 vc ge lHkh pkjksa Cykdksa ds FBD fn;s x;s gSA 
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PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B5 TO B6 
 

 
2. DPP Syllabus : 
 

DPP No. : B5 (JEE-MAIN) 
 

Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.19  (3 marks 2 min.)  [57, 38] 

 

ANSWER KEY OF DPP No. : B5 
1. (A) 2. (B) 3. (A) 4. (A)  5. (B) 6. (D)  7. (C)  
8. (B) 9. (C)  10. (C)  11. (C)  12. (A)  13. (C)  14. (A) 
15. (C)  16. (D) 17. (A) 18. (A)  19. (C)  
 
1. The velocity acquired by a body moving with uniform acceleration is 30 ms–1 in 2s and 60 ms–1 in 4s. 

The initial velocity is :  
 ,d leku Roj.k ls xfreku oLrq ds }kjk 2s esa izkIr osx 30 ms–1 gS rFkk 4s esa izkIr osx 60 ms–1 gSA izkjfEHkd osx 

dk eku gksxk :  

 (A*) zero 'kwU; (B) 2ms–1 (C) 3 ms–1 (D) 10 ms–1 

 

2. A man can swim in still water with a speed of 2 ms–1. If he wants to cross a river of water current speed 

3 ms–1 along shortest possible path, then in which direction should he swim ? 
 (A) At an angle 120° to the water current   
 (B*) At an angle 150° to the water current 
 (C) At an angle 90° to the water current 
 (D) None of these 

 ,d O;fDr fLFkj ikuh esa 2 ms–1 dh pky ls rSj ldrk gSA ;fn og] pky 3 ms–1 ls izokfgr unh dks U;wure 

laHko iFk ds vuqfn'k ikj djuk pkgrk gS rks mls fdl fn'kk esa rSjuk pkfg, ? 

 (A) ikuh dh /kkjk ds lkFk 120° ds dks.k ij   (B*) ikuh dh /kkjk ds lkFk 150° ds dks.k ij  

 (C) ikuh dh /kkjk ds lkFk 90° ds dks.k ij   (D) buesa ls dksbZ ugha 
 

3. A plank is moving on ground with a velocity v, and a block is moving on the plank with respect to it with 
a velocity u w.r.t. plank as shown in Fig. What is the velocity of block with respect to ground ? 

 /kjkry ij ,d r[rk (plank) osx v ds lkFk xfreku gS rFkk fn;s x;s fp=kkuqlkj ,d CykWd Iykad ds Åij Iykad ds 

lkis{k osx u ls xfreku gSA CykWd dk osx /kjkry ds lkis{k D;k gksxk \ 

     

 

 
 (A*) v – u towards right    (B) v – u towards left 
 (C) u towards right    (D) None of these 
 (A*) v – u nkfguh vksj     (B) v – u cka;h vksj  

 (C) u nkfguh vksj     (D) buesa ls dksbZ ugha  
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4. A body covered a distance of L m along a curved path of a quarter circle.  The ratio of distance to 
displacement is : 

 ,d oLrq o`Ùkkdkj ekxZ ds pkSFkkbZ Hkkx ds vuqfn'k L m. nwjh r; djrh gSA nwjh o foLFkkiu esa vuqikr gksxk % 

 (A*) 
22


  (B) 


22

  (C) 
2


   (D) 


2

  

Sol. Displacement d1  = r2  

 Distance from A to B d2 = 






 
2

r
   

            

  
1

2

d

d
=

r2
2

r

  = 






 

22
 

gy foLFkkiu d1  = r2 , A ls B dh nwjh d2 = 






 
2

r
   

                

 
1

2

d

d
=

r2
2

r

  = 






 

22
   

     
5. A particle is moving with velocity 5 m/s towards east and its velocity changes to 5 m/s north in 10 sec.  

Find the average acceleration in 10 seconds.  
 ,d d.k 5 m/s ds osx ls iwoZ dh vksj xfr dj jgk gS rFkk 10 sec esa bldk osx ifjofrZr gksdj 5 m/s mÙkj dh 

vksj gks tkrk gSA 10  lsd.M esa d.k dk vkSlr Roj.k Kkr djks&     

 (A) W–N2   (B*) W–N
2

1
  (C) E–N

2

1
  (D) E–N2N  

Sol.    

 a  = 
t

if V–V


,  a


=  

10

î5–ĵ5
 

 | a


| =
10

25
  = 

2

1
 m/s2 Direction north west fn'kk mÙkj if'pe    
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6. An object is released from some height.  Exactly after one second, another object is released from the 
same height.  The distance between the two objects exactly after 2 secodns of the release of second 
object will be : 

 ,d oLrq dqN ÅapkbZ ls NksM+h tkrh gS Bhd 1 lsd.M i'pkr~ nwljh oLrq leku ÅapkbZ ls NksM+h tkrh gSA nwljh oLrq 

dks NksM+us ds Bhd 2 lsd.M i'pkr~ nksuksa oLrqvksa ds chp nwjh gksxh&  
 (A) 4.9 m  (B) 9.8 m  (C) 19.6 m  (D*) 24.5 m 

Sol. h
1
 = 2

2
y

u2

g
x  g (C)2 distance travelled by 1st object 

 h
2
 = 

2

1
g (B)2 distance travelled by 2nd object 

 h
2
 – h

1
 =

2

1
g (9 – 4) = 

2

5
 × 9.8 = 24.5 

gy h
1
 =

2

1
g (C)2 1st oLrq }kjk r; dh xbZ nwjh  

 h
2
 = 

2

1
g (B)2 2nd oLrq }kjk r; dh xbZ nwjh  

 h
2
 – h

1
 = 

2

1
g (9 – 4) = 

2

5
× 9.8 = 24.5 

 
7. At what other angle of elevation, the range of a shell fired from a gun will be the same as that for an 

angle of elevation 6/36 ? 

 fdl mUu;u dks.k ij cUnwd ls nkxs x;s xksys dh {kSfrt ijkl] mUu;u dks.k = 6/36 ij nkxs x;s xksys dh {kSfrt 

ijkl ds cjkcj gksxh ? 

 (A) 30/36  (B) /12   (C*) /3  (D) no other angle fdlh Hkh vU; dks.k 

ds fy;s ugha  

 
8. Same spring is attached with 2 kg, 3 kg and 1 kg blocks in three different cases as shown in figure. If x

1
, 

x
2
 and x

3
 be the extensions in the spring in these cases then (Assume all the blocks to move with 

uniform acceleration)         
 fp=k esa fn[kkbZ rhu fofHkUu fLFkfr;ksa esa 2 kg, 3 kg o 1 kg ds xqVdksa ls ,d leku fLçax tqM+h gS ,oa bu fLFkfr;ksa esa 

fLçax esa foLrkj ;fn x
1
, x

2
 vkSj x

3
 gS rks (lHkh xqVdksa dks le:i Roj.k ls xfr'khy ekusaA)   

       
 (A) x

1
 = 0, x

3
 > x

2
 (B*) x

2
 > x

1
 > x

3
  (C) x

3
 > x

1
 > x

2
  (D) x

1
 > x

2
 > x

3
 

Sol. If m
1
 and m

2
 are masses of blocks then tension T in the string as well as spring are 

 T = 1 2

1 2

2 m m

m m
 g 

 T
1
 = 2g  T

2
 = 2.4 g  T

3
 = 1.33 g 

  T
2
 > T

1
 > T

3
   or x

2
 > x

1
 > x

3
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9. In the system shown in figure at some instant acceleration of pully was 10 m/sec2 in upward direction. 
At that instant spring was in its natural length. If acceleration of block A and B are a

A
 and a

B
 at that 

instant then : 
 (Given m

A
 = 10 kg , m

B
 = 20 kg , g = 10 m/sec2 , pulley is light and smooth)   

 fp=k esa çnf'kZr fudk; esa fdlh {k.k ij f?kjuh dk Roj.k Åij dh fn'kk esa 10 m/sec2 FkkA bl {k.k fLçax viuh 

LokHkkfod yEckbZ esa gSA ;fn bl {k.k CykWd A rFkk B ds Roj.k, a
A
 rFkk a

B
 gS rks : (fn;k x;k gS m

A
 = 10 kg ,  

m
B
 = 20 kg , g = 10 m/sec2 , f?kjuh gYdh rFkk ?k"kZ.kjfgr gS)  

        

 (A) a
A
 = 

10

3
 m/sec2 upward a

B
 = 

10

3
 m/sec2 downward  (B) a

A
 = a

B
 = 5 m/sec2 upward  

 (C*) a
A
 = a

B
 = 10 m/sec2 downward    (D) None of these 

 (A) a
A
 = 

10

3
 m/sec2 Åij dh vksj a

B
 = 

10

3
 m/sec2 uhps dh vksj (B) a

A
 = a

B
 = 5 m/sec2 Åij dh vksj 

 (C*) a
A
 = a

B
 = 10 m/sec2 uhps dh vksj    (D) buesa ls dksbZ ugha 

Sol. Tension in the string is zero. Blocks are in free fall state.    
 Mksjh es ruko 'kwU; gksxk vr% CykWd LorU=krkiwoZd fxjrh gqbZ voLFkk esa gksaxsA  

  aA = aB = g   
 

10. Initially the spring is undeformed. Now the force 'F' is applied to 'B' as shown. When the displacement 
of 'B' w.r.t. 'A' is 'x' towards right in some time then the relative acceleration of 'B' w.r.t. 'A' at that 
moment is:       

 izkjEHk esa fLizax vladqfpr gSA vc B ij n'kkZ;s vuqlkj cy 'F' yxk;k tkrk gSA tc dqN le; ckn 'B' dk 'A' ds 

lkis{k nk;ha vksj foLFkkiu 'x' gS rks bl {k.k 'B' dk  'A' ds lkis{k Roj.k gksxk&   

            

(A) 
F

2 m
  (B) 

F k x

m


  (C*) 

F 2 k x

m


  (D) buesa ls dksbZ ugha 

Sol. F - Kx = mb  and kx = ma   

      
 Hence m (b – a) = F – 2kx Ans. (C). 
 

 
11. A body is projected with a velocity u. If the maximum height attained by it is half of its horizontal range, 

then its range must be : 

 ,d oLrq dks u osx ls iz{ksfir fd;k tkrk gSA ;fn bldh vf/kdre Å¡pkbZ bldh {kSfrt ijkl dh vk/kh gks rc 

bldh ijkl gksuh pkfg,A  

 (A) 4u / 5g2  (B) 4g/5u2  (C*) 4u2/5g  (D) 4u2/5g2 
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12. An object is thrown horizontally from a point 'A'  from a tower and hits the ground 3s later at B. The line 
from ‘A’ to ‘B’ makes an angle of 30º with the horizontal. The initial velocity of the object is :  
(take g = 10 m/s2) 

 ,d oLrq dks VkWoj ds fcUnq ‘A’ ls {kSfrt fn'kk esa Qsadk tkrk gS vkSj ;g  3s ds ckn tehu ij fcUnq B ls Vdjkrk 

gSA A  ls B dkss feykus okyh js[kk {kSfrt ls 30º dk dks.k cukrh gSA oLrq dk çkjfEHkd osx gS :  (g = 10 m/s2) 

      
 (A*) 315  m/s  (B) 15 m/s  (C) 10 3   m/s  (D) 3/25  m/s 

Sol. AC =
2

1
  gt2 =  45 m BC = 45 3   m = u.t u =  

3

45
 = 15 3   m/s.  

Alter : Object is thrown horizontally so  oLrq dks {kSfrt QSadk x;k gS vr%  u
x
 = v  &  u

y
 = 0 

 from Diagram fp=k ls     

 - y = u
y
 t–

2

1
g t2    

30o

30o

v

y

x  

 y = 
2

1
 ×10×(C)2 

 y = 45m    ........(B) 

 & tan 30o =
x

y
=> y 3  = x    ............(B)  

 & x = v t = 3v  .................(C)  
 from equation (A), (B) & (C)   lehdj.k (A), (B) o (C)  ls       

 45 3  = 3v  v = 15 3 m/s 
 

13. A police party is reaching a dacoit in a jeep which is moving at a constant speed v. Thedacoit is on a 
motorcycle. When he is at a distance x from the jeep, he accelerates from rest  at a constant rate ? 
Which of the following relations is true if the police is able to catch the dacoit ? 

 fu;r pky v ls xfr'khy thi ls ,d iqfyl okyk ,d yqVsjs dks tks eksVj lkbfdy ij lokj gS] dks  idM+uk pkgrk 

gS tc yqVsjs dh thi ls nwjh x gS] rc og  fu;r Roj.k ls fojke ls pyuk izkjEHk djrk gSA fuEu esa ls dkSulk 

lEca/k yqVsjs dks idM+us ds fy;s vko';d gksxk %  

 (A) v2  x  (B) v2  2x  (C*) v2  2x  (D) v2  x  
 

14. A body of mass 10 kg lies on a rough inclined plane of inclination  = sin1 
5

3
with the horizontal. When 

a force of 30 N is applied on the block parallel to & upward the plane, the total reaction by the plane on 
the block is nearly along:       

 {kSfrt ds lkFk  = sin1

5

3
  ur dks.k okys [kqjnjs ur  ry ij 10 kg nzO;eku dh ,d oLrq j[kh gq;h gSA tc ur 

ry ds lekUrj Åij dh vksj 30 N dk cy yxk;k tkrk gS rc ry }kjk oLrq ij dqy izfrfØ;k  ¼yxHkx½ fdlds 

vuqfn'k gSA         

         
  

 (A*) OA   (B) OB   (C) OC   (D) OD 
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Sol. Frictional force along the in upward  

 direction = 10 g sin – 30 = 30 Nt    
 N = log cos = 80 Nt     
 Direction of R is along OA. 
 
15. A system is shown in the figure. Block A is moving with 1 m/s towards left. Wedge is moving with 1 m/s 

towards right. Then speed of the block B will be :     
 fp=k esa iznf'kZr fudk; esa CykWd A ck¡;h vksj 1 m/s osx ls xfr dj jgk gS rFkk ost nk¡;h vksj 1 m/s osx ls xfr jgk 

gS ]  rks CykWd B dh pky gksxhA       

         
 (A) 1 m/s  (B) 2 m/s  (C*) 3 m/s (D) none of these buesa ls dksbZ ugha   
Sol. Velocity of block A w.r.t. wedge is 2 m/s 

 
A

B

2m/s = VAW 60°

Wedge at rest

2m/s = VBW

 

 So we have    

 WBBW V–VV     WBWB VVV   

 So V
B
 = )º120(cosVV2)V()V( BWW

2
BW

2
W   = )2/1(–21221 22    = 3  m/s 

16. A particle moves along a circle with a uniform speed v.  After it has made an angle of 600, the change in 
its speed and velocity will be 

 ,d d.k ,d leku pky v ls o`Ùkh; iFk ija xfr djrk gS rks 600 ds dks.k dks r; djus ij bldh pky esa ifjorZu 

rFkk osx esa ifjorZu gksxk&  

 (A) 2v , v  (B) 
2

v
, 0  (C) 3v , v  (D*) 0, v 

Sol. V = V
2
 – V

1
 = 0 

  V = 2V   – 1V      

 | V | = º120cosVV2VV 21
2
1

2
2     

 =  º120cosV2VV 222   

 = 







2

1–
V2V2 22  

  | V | = V 
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17. The velocity-time graph of a body is given in Fig. The maximum acceleration in ms–2 is :  
 fp=k esa fdlh oLrq ds fy;s osx&le; oØ n'kkZ;k x;k gSA ms–2 esa vf/kdre Roj.k gksxk  :  

      
 (A*) 4   (B) 3   (C) 2   (D) 1 
 
 

18. A ball is shot in a long hall having a roof at a height of 10
 
m with 25 m/s at an angle of 37° with the floor. 

The ball lands on the floor at a distance of .............. from the point of projection. (Assume elastic 
collisions if any)  

 10
 
m Åpk¡bZ okys ,d yEcs gky esa ,d xsan dks 25 m/s ds osx ls {kSfrt ls 37° ds dks.k ij Qsadk x;kA ç{ksI; fcUnq 

ls xsan .............. dh nwjh ij Q'kZ ls Vdjk;sxhA (ekuk VDdj çR;kLFk gSA)  

     
37°

10m

 
  (A*) 40 m  (B) 60 m  (C) 45/4 m  (D) 20 m 
Sol. Time taken by ball from O to A is same as that from A to B. 

  

37°

25
15

20

A

B

A

10m

0  

   10 = 15 t –
1

2
 (10) t2  

   5t2 – 15 t – 10 = 0 
   t2 – 3t – 2 = 0  
   t = 1, 2 
 t = 2 is invalid as it is the time taken by the ball to come at A' if there was no roof. 
   t = 1 seconds. 
 During this the ball will travel V × t = 20 × 2 
  = 40 m on the floor. 
 
 
 

19. An aeroplane is flying in a horizontal direction at 600 km/hr at a height of 6 km. and is advancing 
towards a point which is exactly over a target. At that instant the pilot releases a ball which on 
descending the earth strikes the target, the falling ball appears-  

 (A) To the pilot in the aeroplane, as falling along a parabolic path.  
 (B) To a person standing near the target, as falling exactly vertical. 
 (C*) To a person standing near the target as describing a parabolic path. 
 (D) To the pilot siting in the aeroplane as falling in a zigzag path. 
 ,d gokbZ tgkt 6 fdeh dh Å¡pkbZ ij {ksfrt fn'kk esa 600 fdeh/ls ds osx ls mM+ jgk gS vkSj ;g y{; ds Bhd Åij 

fLFkr fcUnq dh vksj c<+ jgk gSA mlh {k.k ik;ysV ,d xsan NksM+rk gS tks fd i`Foh ij fLFkr y{; ls Vdjkrh gS rks 

fxjrh gqbZ xsan izrhr gksxh–  

 (A) gokbZ tgkt esa fLFkr ik;ysV ds fy,] ijoyf;d iFk ij fxjrh gqbZA  

 (B) y{; ds ikl fLFkr O;fä ds fy,] lh/ks m/okZ/kj fxjrh gqbZA 

 (C) y{; ds ikl fLFkr O;fä ds fy,] ijoyf;d iFk ij fxjrh gqbZA 

 (D) gokbZ tgkt esa cSBs ik;ysV ds fy,] <sM+s&es<+s iFk ij fxjrh gqbZA 

Sol. To a person standing near the target as describing a parabolic path. 
 y{; ds ikl fLFkr O;fä ds fy,] ijoyf;d iFk ij fxjrh gqbZA 
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Course : VIKAAS (01JA) 

PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B5 TO B6 
 

 

DPP No. : B6 (JEE-ADVANCED) 
 

Total Marks :  38         Max. Time : 25 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.7 (4 marks 2 min.)  [20, 10] 
Subjective Questions ('–1' negative marking) Q.8 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.9 (8 marks 10 min.)  [08, 06] 
 

ANSWER KEY OF DPP NO. : B6 
1. (B)  2. (A)  3. (A) (C)  4. (A)(C) 5. (A) (C)  6. (A) C)  
7. (C) (D)  8. 16 N 9. (B)  
 
1. A particle is projected up the inclined such that its component of velocity along the incline is 10 m/s. 

Time of flight is 2 sec and maximum height above the incline is 5 m. Then velocity of projection will be: 
,d d.k ur ry ij Åij dh vksj bl izdkj iz{ksfir fd;k tkrk gS fd osx dk ur ry dh vksj ?kVd 10 m/s gSA 

mM~M;udky 2 sec rFkk ur ry ij vf/kdre Å¡pkbZ 5 m gS rc iz{ksi.k osx gksxk :   

 (A) 10 m/s     (B*) 10 2 m/s    

(C) 5 5  m/s     (D) none mijksDr esa ls dksbZ ugha 

Hint. Use the given data in the formulae for projection up the inclined plane.  
 ur ry ij mij dh vksj iz{ksi.k ds fy, lw=k esa fn, x;s vkadM+ksa dk mi;ksx djsa    
 
2. On a particular day, wind offers a horizontal acceleration 7.5 m/s2. A particle is projected at a speed of 

10 m/s at  = 37° with the vertical against the wind. The distance (in meters) from the point of projection 

where the particle will strike the horizontal ground is. tan37° = 
4

3
 and g = 10.0 m/s2  

 fdlh ,d fnu] gok dk {kSfrt Roj.k 7.5 m/s2 gSA ,d d.k dks gok ds fo:) Å/okZ/kj ls  = 37° ds dks.k ij 10 

m/s dh pky ls iz{ksfir fd;k tkrk gSA iz{ksi fcUnq ls og nwjh Kkr dhft, tgk¡ ij d.k {kSfrt Hkwfe ij Vdjkrk gSA  

tan37° = 
4

3
 rFkk g = 10.0 m/s2.      

 (A*) 0   (B) 1   (C) 2.5   (D) 3.5 
Sol. The horizontal acceleration will not affect the time of flight. 
 {kSfrt Roj.k ls mM~M;u dky ij izHkko ugha iM+sxkA 

  T = 
g

cosu2 
 = 

510

4102




 = 1.6 s 

 The range in this time. (bl le; esa ijkl) 

 R = u sin.T – 
2

1
aT2  

    = 10 × 
5

3
× 1.6 – 

2

1
 × 7.5 × 1.62  

    = 0 
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3. A painter is applying force himself to raise him and the box with an acceleration of 5 m/s2 by a massless 
rope and pulley arrangement as shown in figure. Mass of painter is 100 kg and that of box is 50 kg. If  
g = 10 m/s2, then:      

 (fp=kkuqlkj f?kjuh fudk; rFkk æO;ekughu jLlh }kjk ,d isUVj Lo;a cy yxkdj vius vki dks rFkk ck¡Dl dks  

5 m/s2 ds Roj.k Åij mBkrk gSA ;fn isUVj dk nzO;eku 100 kg rFkk ck¡Dl dk 50 kg gS rFkk jLlh dk nzO;eku 

ux.; gS (;fn g = 10 m/s2 ) rks   

          
 (A*) tension in the rope is 1125 N (jLlh esa ruko 1125 N) 
 (B)  tension in the rope is 2250 N (jLlh esa ruko 2250 N) 
 (C*) force of contact between the painter and the floor is 375 N 
       (isUVj rFkk Q'kZ ds chp Li'kZ cy 375 N gS) 
 (D) none of these (buesa ls dksbZ ugha)  
Sol. For painter ; 
  R + T – mg = ma 
  R + T = m(g + a)  ............(1) 
 For the system ; 
  2T – (m + M)g = (m + M)a 
  2T = (m + M) (g + a)  ..............(2) 
 where ; m = 100 kg 
  M = 50 kg 
  a = 5 m/sec2 

  T =
150 15

2


 = 1125 N 

 and ; R = 375 N. 
 
4. Two springs are in a series combination and are attached to a block of mass ‘m’ which is in equilibrium. 

The spring constants and the extensions in the springs are as shown in the figure. Then the force 
exerted by the spring on the block is :     

 nks fLizax JS.kh la;kstu esa gS rFkk ‘m’ nzO;eku ds xqVds ls tqM+s gSa tks lkE;koLFkk esa gS] fLizax cy fu;rkad rFkk fLizaxksa 

esa izlkj fp=k esa iznf'kZr gS rks fLizax }kjk xqVds ij vkjksfir cy gS -  

        

 (A*) 1 2

1 2

k k

k k
 (x

1
 + x

2
) (B) k

1
x

1
 + k

2
x

2
  (C*) k

1
x

1
 (D) None of these mijksDr esa dksbZ ugha 

Sol. Tension in both springs are same  nksuksa fLiazxksa esa ruko leku gS  

 i.e. vFkkZr~  k
1 

x
1
 = k

2 
x

2
 = mg = force exerted by lower spring on the block.  xqVds ij fupys fLizax }kjk 

vkjksfir cy 
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5. A lift goes up with velocity 10 m/s. A pulley P is fixed to the ceiling of the lift. To this pulley other two 
pulleys P

1
 & P

2
 are attached. P

1
 moves up with velocity 30 m/s. A moves up with velocity 10 m/s. D is 

moving downwards with velocity 10 m/s at same instant of time. (Assume that all velocities are relative 
to the ground)  Then choose the correct option/s :     

 ,d fy¶V 10 m/s ls Åij dh vksj tk jgh gSA ,d f?kjuh P fy¶V dh Nr ij fLFkj dh gqbZ gSA nks vU; f?kjfu;k¡ 

P
1
 rFkk P

2
 fp=kkuqlkj tqM+h gqbZ gSA P

1
 Åij dh vksj 30 m/s ls xfreku gSA mlh {k.k  A Åij dh vksj 10 m/s ls 

rFkk D uhps dh vksj 10 m/s ls xfreku gSA ¼ekuk lHkh osx tehu ds lkis{k gSa½ rks lgh dFku@dFkuksa dks pqfu, % 

      
A

B C
D

 
 

 (A*) The velocity of B is 50 m/s. in upward direction, at that instant. 
 (B)  The velocity of B is 10 m/s. in downward direction, at that instant.  
 (C*) The velocity of C is 10 m/s. in downward direction, at that instant.  
 (D) The velocity of C is 50 m/s. in upward direction, at that instant. 
 (A*) bl le; B dk osx Åij dh rjQ 50 m/s gSA 

 (B)  bl le; B dk osx uhps dh rjQ 10 m/s gSA 

 (C*) bl le; C dk osx uhps dh rjQ 10 m/s gSA 

 (D) bl le; C dk osx Åij dh rjQ 50 m/s gSA 

 [ Ans: 50 m/s   10 m/s ] 
Sol. v

A
 + v

B
 = 2v

p1
 ; v

A
 = 50 m/s   

 v
p1

 + v
p2

 = 2Vp ; v
p2

 = –10 m/s  

 v
C
 + v

D
 = 2 v

p2
 ; v

C
 = –10 m/s

 
Comprehension :  
 A man can swim at a speed of 3 Kmh–1 in still water. he wants to cross a 500 m wide river flowing at 

2kmh–1. He keeps himself always at an angle of 120° with the river flow  while swimming . 
 ,d O;fDr 'kkar ty esa 3 Kmh–1 ls rSj ldrk gSA 500 m pkSM+kbZ dh unh 2kmh–1  ls cg jgh gS izokg ls ges'kk 

120° ds dks.k ij jgrs gq, og unh dks ikj djrk gS rks  
 
6. Choose the correct options 
 lgh fodYi@fodYiksa dk p;u dhft;sA 

(A*) The time taken to cross the river is h
33

1
  

(B) The time taken to cross the river is h
32

1
  

(C*) The drift of the man along the direction of flow, when he arrives at the opposite bank is 
36

1
km 

(D) The drift of the man along the direction of flow, when he arrives at the opposite bank is 
33

1
km 

(A*)  unh dks ikj djus esa fy;k x;k le; h
33

1
gSA  

(B) unh dks ikj djus esa fy;k x;k le; h
32

1
 gSA 

(C*) izokg dh fn'kk esa O;fDr dk vuqxeu 
36

1
km gS] tc og foijhr fdukjs ij igq¡prk gSA  

(D) izokg dh fn'kk esa O;fDr dk vuqxeu  
33

1
km gS] tc og foijhr fdukjs ij igq¡prk gSA 
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Sol. 

 
vmr =3 

vr = 2 

30° 
vm 

 

 t = 
33

1

30cosv

2/1

v

d

mr




 h 

 drift = (vr – vmr sin30°) × t = 
36

1
km 

  
7. A boy standing on the ground and a girl on the boat (drafting with the river velocity) observes  the man.  

Then choose the correct option(s)     
 ,d yM+dk tehu ij [kM+k gqvk gS rFkk ,d yM+dh unh esa unh dh pky ls xfr'khy uko esa [kM+h gqbZ gS] nksuksa ,d 

O;fDr dks ns[krs gSaA lgh fodYi@fodYiksa dk p;u djksA 
(A) The girl observes  that the man is moving with a speed which is less than 3 km/hr. 
(B) The girl observes  that the man is moving with a speed which is greater than 3 km/hr. 
(C*) The boy observes  that the man is moving with a speed which is less than 3 km/hr. 
(D*) The girl observes  that the man is moving with a speed which is equal to 3 km/hr. 
(A) yM+dh izsf{kr djrh gS fd O;fDr 3 km/hr ls de pky ls xfr'khy gSA 

(B) yM+dh izsf{kr djrh gS fd O;fDr 3 km/hr ls vf/kd pky ls xfr'khy gSA  

(C*) yM+dk izsf{kr djrk gS fd O;fDr 3 km/hr ls de pky ls xfr'khy gSA 

(D*) yM+dh izsf{kr djrh gS fd O;fDr 3 km/hr pky ls xfr'khy gSA  

Sol. WRT Boy 

 3 

2 
120° 

   1/2 
2

33

  

Vmb = 
2

127 
 = 7  < 3 

WRT Girl 
 3 

120° 
  Vmg = 3 km/hr. 

 
8. If the reading of the spring balance (massless) is 10x (in Newton) then find x. (g = 10 m/s2) 
 ;fn fLizax rqyk ¼æO;ekughu½ dk ikB~;kad 10x (U;wVu) gS rc x Kkr dhft;sA  (g = 10 m/s2)   
    

  
Ans. 16 N 

Sol. a = 
5

g3

50

g30

50

g10g40



 

 40g – T = 40a 

          T = 40 






 
5

30
10 = 160 N 
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9. In the diagram shown in figure, match the following : (g = 10 m/s2)   

      
   Column–I     Column–II 
 (P) Acceleration of 2 kg block (in m/s2)    (1) 5 
 (Q) Acceleration of 3 kg block (in m/s2)    (2) 50 
 (R) Normal reaction between 2 kg and 3 kg (in N)  (3) 45 
 (S) Normal reaction between 3 kg and 5 kg (in N)  (4) 60 

fn;s x;s fp=kkuqlkj fuEu dk feyku djks % (g = 10 m/s2)    

 
   Column–I     Column–II 
 (P) 2 kg okys CykWd dk Roj.k (m/s2 esa)    (1) 5 

 (Q) 3 kg okys CykWd dk Roj.k (m/s2 esa)    (2) 50 

 (R) 2 kg rFkk 3 kg okys CykWdksa ds e/; vfHkyEc izfrfØ;k (N esa) (3) 45 

 (S) 3 kg rFkk 5 kg okys CykWdksa ds e/; vfHkyEc izfrfØ;k  (N esa) (4) 60 
(A) P-2, Q-1, R-4, S-2  
(B*) P-1, Q-1, R-4, S-4  
(C) P-1, Q-2, R-2, S-3  
(D) P-3, Q-3, R-2, S-2  

Sol.  

   

asystem = 
10

º30sing)235( 
 = 5 m/s2  

 60 + 10 – N1 = 2 × 5 
 N1 = 60 N 

  
 N2 + 25 – 60 = 10 
 N2 = 45 N. 
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2. DPP Syllabus : 

DPP No. : B7 (JEE-ADVANCED) 
Total Marks :  50         Max. Time : 31 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 3 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.10 (4 marks 2 min.)  [32, 16] 
Subjective Questions ('–1' negative marking) Q.11 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.12 (8 marks 10 min.)  [08, 06] 
 

ANSWER KEY OF DPP NO. : B7 
1.  (B) 2. (A)  3. (A) (C)(D) 4. (A) (B) (C) 5. (A) (D)  6. (A)(B)(D) 
7. (A)(C) (D)  8. (A) (C)  9. (B) (D)  10.  (A) (B)   11. 4  
12.  (A) q,r,s  (B) p,q,s  (C) p, q   (D) q, s, r   
 
1. Two masses m

1
 and m

2
 which are connected with a light string, are placed over a frictionless pulley. 

This set up is placed over a weighing machine, as shown. Three combination of masses m
1
 and m

2
 are 

used, in first  case m
1
 = 6 kg and m

2
 = 2 kg, in second case m

1
 = 5 kg and m

2
 = 3kg and in third case  

m
1
 = 4 kg and m

2
 = 4 kg.  Masses are held stationary initially and then released. If the readings of the 

weighing machine after the release in three cases are W
1
, W

2
 and W

3
 respectively then :    

 ,d gYdh jLlh ls tqM+s nks nzO;eku m
1
 rFkk m

2
 ?k"kZ.k jfgr f?kjuh ij j[ks gSA n'kkZ;s vuqlkj bl izØe dks ,d Hkkj 

rqyk ij j[kk gSA m
1
 rFkk m

2
 ds rhu la;kstuksa dk mi;ksx fd;k tkrk gS] izFke la;kstu esa m

1
 = 6 fdxzk- rFkk  

m
2
 = 2 fdxzk-] f}rh; la;kstu esa m

1
 = 5 fdxzk- rFkk m

2
 = 3 fdxzk- rFkk rhljs la;kstu esa m

1
 = 4 fdxzk- rFkk  

m
2
 = 4 fdxzk- gSA izkjEHk esa nzO;ekuksa dks fLFkj idM+dj eqDr :i ls NksM+k tkrk gSA eqDr djus ds i'pkr~ rhuksa 

la;kstuksa esa ;fn Hkkj rqyk ds ikB~;kad Øe'k% W
1
, W

2
 rFkk W

3
 gksa rks &     

      

m1 m2

Weighing Machine   
 (A) W

1
 > W

2
 > W

3
 (B*) W

1
 < W

2
 < W

3
 (C) W

1
 = W

2
 = W

3
 (D) W

1
 = W

2
 < W

3
 

Ans. (B)  
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Sol. 
T

T
 

Reading of the weighing machine = 2T + weight of the machine. 
 As weight of the machine is constant. 
 Hkkj e'khu dk ikB~;kad = 2T + e'khu dk Hkkj 

 pwafd e'khu dk Hkkj fLFkj gSA  

 T = 
21

21

mm

mm2


       

 So reading is maximum for the case m
1
m

2
 is maximum as m

1
 + m

2
 in all cases is same. 

 vr% ikB~;kad ml fLFkfr ds fy, egRre gksxk ftlds fy, m
1
m

2
 egRre gksxk D;ksafd lHkh fLFkfr;ksa esa m

1
 + m

2
 

leku gSA 

 

2. A bullet with muzzle velocity 10 10 m/s is to be shot at a target 50 m away in the same horizontal line. 
The height above the target must the rifle be aimed so that the bullet will hit the target is.  

 ,d xksyh dks 1010 m/s ds iz{ksi.k osx ls 50 m nwj leku {kSfrt js[kk esa fLFkr y{; dh vkSj iz{ksfir fd;k tkrk 

gSA y{; ls fdruh Å¡pkbZ ij cUnwd }kjk fu'kkuk yxk;k tk, ftlls fd xksyh y{; dks Hksn ldsA  

 (A*) 50 tan15º  (B) 40 tan15º  (C) 
3

50
   (D) 350  

Sol. R = 50 m = 
g

2sinu2 
      

 50 = 
10

2sin1000 
     

  = 15º 
  height to be aimed = 50 tan = 50 tan15º  
  ÅpkbZ ftldk fu'kkuk yxkuk gS = 50 tan = 50 tan15º  
Sol. a = 3t2 

 
v

0

dv  = 
2

0

2dtt3  v = 8 m/s. 

 

3. Two blocks of mass M and m, are used to compress two different massless springs as shown. The left 
spring is compressed by 3 cm, while the right spring is compressed by an unknown amount. The 
system is at rest, and all surfaces fixed and  smooth. Which of the following statements are true?   

 nzO;eku M rFkk m ds nks CykWd fn[kkbZ xbZ nks fHkUu nzO;ekughu fLizaxksa dks lEihfMr djus ds fy, iz;ksx esa fy;s tkrs 

gSaA cka;h fLizax 3 cm laihfMr gksrh gS] tcfd nka;h fLizax vKkr ek=kk esa laihfMr gksrh gSA fudk; fojke ij gS rFkk 

lHkh lrgsa fLFkj rFkk fpduh gSaA fuEu esa ls dkSu&lk dFku lR; gksxk &  

 
 (A*) The force exerted on block of mass m by the right spring is 6 N to the left. 
 (B) The force exerted on block of mass m by the right spring is impossible to determine. 
 (C*) The net force on block of mass m is zero. 
 (D*) The normal force exerted by block of mass m on block of mass M is  6 N. 
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 (A*) nka;h fLizax }kjk nzO;eku m ds CykWd ij vkjksfir cy 6 N cka;h vksj gSA 

 (B) nka;h fLizax }kjk nzO;eku m ds CykWd ij vkjksfir cy dk ifjdyu vlEHko gSA 

 (C*) nzO;eku m ds CykWd ij dqy cy 'kwU; gSA 

 (D*) nzO;eku m ds CykWd }kjk nzO;eku M ds CykWd ij vkjksfir vfHkyEc cy 6
 
N gSA   

Sol. Let F be the force exerted by mass m on mass M. 
 ekuk nzO;eku m }kjk nzO;eku M ij vkjksfir cy F gSA 

 FBD of mass M  (nzO;eku M dk eqä oLrq fp=k)      

  
 F = k

1
x

1
 = 2 × 3 = 6 N          

 FBD of mass m  (nzO;eku m dk eqä oLrq fp=k) 

    
 k

2
x

2
 = F  = 6 N to the left  (cka;h vksj) 

 Hence the force exerted on block of mass m be the right spring (k
2
x

2
) is 6 N to the left. From FBD, the 

normal reaction (F) between blocks is 6
 
N. 

 As system is at rest, net force on block of mass m is zero. 
 blfy;s nka;h fLizax }kjk nzO;eku m ds CykWd ij vkjksfir cy 6N cka;h vksj gSA eqä oLrq fp=k ls CykWdksa ds chp 

vfHkyEc izfrfØ;k (F) 6N gSA 

 pw¡fd fudk; fojke ij gS] nzO;eku m ds CykWd ij usV cy 'kwU; gksxkA 
 

4. A block B of mass 0.6 kg slides down the smooth face PR of a wedge A of mass 1.7 kg which can 
move freely on a smooth horizontal surface. The inclination of the face PR to the horizontal is 45º. 
Then:            

 0.6 kg nzO;eku dk ,d xqVdk B, 1.7 kg nzO;eku ds ,d ost A tks fpduh {kSfrt lrg ij fQly ldrk gS ds 

fpdus i`"B PR ij uhps fQlyrk gSA i`"B PR dk {kSfrt ls ur dks.k 45º gS rks        

     
 (A*) the acceleration of A is 3

 
g/20 

 A dk Roj.k 3g/20 gSA  
 (B*) the vertical component of the acceleration of B is 23

 
g/40 

 B ds Roj.k dk Å/okZ/kj ?kVd 23 g/40 gSA 
 (C*) the horizontal component of the acceleration of B is 17

 
g/40 

 B ds Roj.k dk {kSfrt ?kVd 17g /40 gSA 

 (D) none of these buesa ls dksbZ ugha 
 

5. In the figure shown, A & B are free to move. All the surfaces are smooth. (0 <  < 90º) 

 fp=k esa n'kkZ, vuqlkj A rFkk B xfr djus ds fy, LorU=k gSA lHkh lrg fpduh gSA (0 <  < 90º)   

          
 (A*) the acceleration of A will be more than g sin 
 A dk Roj.k g sin ls vf/kd gksxkA 
 (B) the acceleration of A will be less than g sin 
 A dk Roj.k g sin ls de gksxkA 

 (C) normal force on A due to B will be more than mg cos 
 B ds dkj.k A ij vfHkyEc cy mg cos ls vf/kd gksxkA   

 (D*) normal force on A due to B will be less than mg cos 
 A ij B ds dkj.k vfHkyEc cy mg cos ls de gksxkA  
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Sol. 

 a
A

 B

mg

a0

ma
(Pseudo)

0

N

 

 ma
0
 sin + N = mg cos   mg cos  N = mgcos – ma

0
sin 

  N < mg cos  
 Hence, (D) is true. 

 

A

a cos0 

a0

a sin0 a
 

  ma
0
 cos + mg sin = ma   

  a = g sin + a
0
 cos 

 Hence acceleration of A      

 = . 2 2
0 0(a a cos ) (a sin ) gsin       

 
6. Two blocks A and B of mass 10 kg and 40 kg are connected by an ideal string as shown in the figure. 

Neglect the masses of the pulleys and effect of friction in the pulley and between the blocks and the 
inclines. (wedge is fixed)           

 10 kg rFkk 40 kg æO;eku ds nks CykWd A rFkk B vkn'kZ jLlh ls fp=kkuqlkj tqM+s gq, gSaA f?kjfu;ksa ds æO;eku rFkk 

f?kjfu;ksa ij mRiUu ?k"kZ.k cy rFkk CykWdksa o urry ds e/; ?k"kZ.k dks ux.; ekfu;sA (urry tM+or~ gSA) 

       
 (A*) The acceleration of block A is 5/2 m/s2  

 (B*) The acceleration of block B is 5/(22) m/s2 

 (C) The tension in the string is 125/2N 

 (D*) The tension in the string connecting A is 150/2 N. 

 (A*)  CykWd A dk Roj.k 5/2 m/s2 gSA 

 (B*) CykWd B dk Roj.k  5/(22) m/s2 gSA 

 (C) jLlh esa ruko 125/2N gSA 

 (D*) A ls tqM+h gqbZ jLlh esa ruko 150/2 N gSA 

 
COMPREHENSION    
 For the following system shown assume that pulley is frictionless, string is massless (m remains on M)   
 n'kkZ;s x;s fudk; ds fy, ekuk f?kjuh ?k"kZ.kjfgr gS o Mksjh nzO;ekujfgr gS (m, M ij j[kk jgrk gS) & 

         
7. Choose the correct option(s)  
 lgh fodYi@fodYiksa dk p;u dhft;sA 

 (A*)  Acceleration of block A is 
mM2

mg


  (B) Acceleration of block A is 

mM2

mg2


  

 (C*) Normal reaction on C is 
mM2

mgM2


  (D*) the force on the ceiling is 

mM2

Mg)m5M6(




 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-5 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

 (A*) CykWd A dk Roj.k 
mM2

mg


 gSA   (B) CykWd A dk Roj.k 

mM2

mg2


 gSA   

 (C*) C ij vfHkyEc cy 
mM2

mgM2


gSA   (D*) Nr ij cy 

mM2

Mg)m5M6(




 gSA 

Sol.   

 By newtons law on system of (A, B, C) 
 (A)   (M + m – m) g = (2M + m) a 

   a = 
mM2

mg


 

 (C) free body diagram ‘C’ block 

   
  mg – N = ma 

  N = m  










mM2

gm
g  

  N =  
mM2

mgM2


 

 (D) T – Mg = M 
mM2

mg


 for A block 

  T = Mg + 
mM2

Mmg


 

 for pulley   
 P = 2T + Mg      

 = 2Mg +
mM2

Mmg2


 + Mg= 










mM2

m2m3M6
Mg   

 P = 










mM2

m5M6
 Mg 

 
8. If we cut the string after some time then (after cutting the string) 
 ;fn ge Mksjh dks dkVrs gSa rc dqN le; i'pkr~ ¼Mksjh dkVus ds ckn½  
 (A*) acceleration of C will be equal to g 
 (B) acceleration of B will be greater than g 
 (C*) normal reaction on C becomes zero 
 (D) the separation between B and C widens as they fall. 
 (A*) C dk Roj.k g ds cjkcj gksxkA 

 (B) B dk Roj.k g ls vf/kd gksxkA 

 (C*) C ij vfHkyEc cy 'kwU; gks tk;sxkA 

 (D) B o C ds e/; nwjh c<+rh gS tc og uhps fxjrs gSaA 
Sol. A, B & C will fall freely hence acceleration of all blocks will be g  
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9. The block C is removed from B after some time  : 
 dqN le; ckn B dks CykWd C ls gVkus ij: 
 (A) A and B stop as soon as C is removed  
 (B*) A and B will continue to move with a constant and equal speed. 
 (C) the tension in the string becomes zero. 
 (D*) the separation (vertical) between A and B increases at a constant rate. 
 (A) C dks gVkus ij A o B tYnh ls tYnh :d tkrk gS A 

 (B*) A o B yxkrkj fu;r ,oa leku pky ls xfr djrs gSaA 

 (C) Mksjh es ruko 'kwU; gks tk;sxkA  

 (D*) A o B ds e/; Å/okZ/kj nwjh fu;r nj ls c<+rh gSA 
Sol. After removing C, the net force along the string becomes zero and hence aA = aB = 0. i.e. system will 

come into equilibrium and the system moves with a constant speed. 
  
10. For the given system, choose the INCORRECT option(s). 
 fn;s x;s fudk; ds fy;s vlR; fodYiksa dk p;u djksA 

 (A*) The tension in the string connecting the blocks is 






 
2

m5M6
 








mM2

Mg
 

(B*) The tension in the string connecting the blocks is 























 

Mg
mM2

Mg

2

m5M6
 

(C) The acceleration of block C is 
mM2

mg


 

(D) The acceleration of block B is 
mg

2M m
 

 (A*) CykWdksa ls tqM+h gqbZ jLlh esa ruko 






 
2

m5M6
 








mM2

Mg
 gSA 

(B*) CykWdksa ls tqM+h gqbZ jLlh esa ruko  























 

Mg
mM2

Mg

2

m5M6
 gSA 

(C) CykWd C dk Roj.k 
mM2

mg


 gSA 

(D) CykWd B dk Roj.k 
mM2

Mg


 gSA 

Sol. (A) T – Mg = Ma 

 T = Mg + 
mM2

Mmg


 

 (B) aA = aB = aC =
mM2

mg


 

 
11. Two blocks of equal mass ‘m’ are connected by massless string and pulley as shown in figure. Now the 

blocks are left to move.  Then the force exerted by pulley on the clamp is 
k

mg33
. Find the value k ? 

           
 fp=kkuqlkj leku nzO;eku ‘m’ ds nks CykWd] nzO;ekujfgr jLlh vkSj f?kjuh ls tqM+s gq, gSA vc CykWdksa dks xfr ds 

fy;s Lora=k fd;k tkrk gSA [kw¡Vh ij f?kjuh }kjk yxk;k x;k cy ;fn 
k

mg33
 gS rks k dk eku Kkr djks ? 

      
Ans. 4 
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Sol.  

  
 T – mg sin30º = ma .......(1) 
 mg – T = ma  .......(2) 
 from (1) & (2) 

 T = 
4

mg3
 

 Net force on pulley  =  cosFF2FF 21
2
2

2
1  

   = 60cosT2TT 222   

   = T3  = 







4

mg3
3  

 
12. Match the following  fuEu dks lqesfyr dhft, &   
  Column I    Column II 
 (a) Instantaneous speed   (P) is a vector quantity 
 (b) Instantaneous velocity  (Q) Its magnitude can decrease with time 
 (c) Average velocity   (R) Will remain constant for a particle moving  
            uniformly in a circle 
 (d) Average speed   (S) Does not depend on the initial and final position 
            only but depends on the motion in between 
  LrEHk       LrEHk
 (a) rkR{kf.kd pky    (P) ;g lfn'k jkf'k gSA 

 (b) rkR{kf.kd osx    (Q) bldk ifjek.k le; ds lkFk cnyrk gSA 

 (c) vkSlr osx    (R) ,d leku :i ls o`Ùk esa ?kwers gq, d.k ds fy, ;g fu;r jgsxhA 

 (d) vkSlr pky    (S) dsoy çkjfEHkd rFkk vfUre fLFkfr ij fuHkZj ugha djrk ;|fi  

nksauks fLFkfr;ksa ds e/; xfr ij fuHkZj djrk gSA 

Ans.  (A) q,r,s  (B) p,q,s  (C) p, q   (D) q, s, r 
Sol. Instantaneous speed decreases with time as distance travelled can decrease with time. 
 In a circular motion, velocity changes as direction of motion changes but speed remains constant for 

uniformly moving object. Whereas, average velocity changes. 
 Instantaneous speed is different at different instants/positions, whereas average velocity depends only 

on initial and final position.  
 Similarly average speed depends only on initial and final positions and its magnitude can decrease with 

time. It will also remain constant for a particle moving uniformly in a circle.  
 {kf.kd pky le; ds lkFk ?kVsxhA o`Ùkkdkj xfr esa] osx ifjofrZr gksrk gS ijUrq pky vifjofrZr jgrh gSA vr% vkSlr 

osx ifjofrZr gksrk gSA {kf.kd pky gj le; fHkUu gksrh gSA tcfd vkSlr osx izkjfEHkd rFkk vafre fLFkfr ij fuHkZj 

djrh gS  

 blh izdkj vkSlr pky vfUre rFkk izkjfEHkd fLFkfr ij fuHkZj djrh gSA fu;r o`Ùkkdkj iFk gsrq bldk eku fu;r 

jgrk gSA  
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DPP No. : B8 (JEE-MAIN) 
Total Marks : 57        Max. Time : 38 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.19  (3 marks 2 min.)   [57, 38] 

 

ANSWER KEY OF DPP No. : B8 
1. (C) 2. (C) 3. (D) 4. (C)  5. (C) 6. (D) 7. (D)  
8. (C)  9. (D) 10. (D)  11. (B) 12. (A) 13. (A)  14. (C) 
15. (D) 16. (D) 17. (A) 18. (D) 19. (B) 
 
1. A force F accelerates a block of mass m

1
. The coefficient of friction between the contact surfaces is . 

The acceleration of m
1
 will be:        

 ,d cy F ds }kjk m
1
 nzO;eku ds xqVds dks Rofjr fd;k tkrk gS] ;fn lEidZ lrgks ds e/; ?k"kZ.k xq.kkad  gks rks 

m
1
 dk Roj.k gksxkA 

     

 

 

 (A) 
 
g  1

1 2

F 2 m g

m m




        (B) 
gm2F

mm

1

21




   

 (C*) 
21

1

mm

gm2F




 
 
g      (D) F (m

1
 + m

2
)g 

 
2. In the shown arrangement if f1, f2 and T be the frictional forces on 2 kg block, 3kg block & tension in the 

string respectively, then their values are:   
 fp=kkuqlkj ;fn f1, f2 ,oa T Øe'k% 2 kg rFkk 3kg ds CykWd ij ?k"kZ.k cy rFkk jLlh esa ruko gS rks buds eku Øe'k% 

gkasxs  

      
 

 (A) 2 N, 6 N, 3.2 N    (B) 2 N, 6 N, 0 N  
 (C*) 1 N, 6 N, 2 N    (D) data insufficient to calculate the required values. 
       (D) eku Kkr djus ds fy, vk¡dM+s vi;kZIr gSA  
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Sol. (C) FBD 

 

T

f = 2max  

2kg1N

  

8

f =6max  

3kgT

   
 Net force without friction on system is ‘7N’ in right side so first maximum friction will come on 3 kg block. 
 ?k"kZ.k ugh gksus dh fLFkfr esa fudk; ij 7N dk cy nkfguh vksj yxsxk blls 3Kg ds CykWd ij igys vf/kdre ?k"kZ.k 

vk;sxkA 

21
1

83kg
6
2

2kg
  

 

 So f2 = 1 N, f3 = 6 N, T  = 2N 

 vr% f2 = 1 N, f3 = 6 N, T = 2N 
 
3. With reference to the figure shown, if the coefficient of friction at all the surfaces is 0.42, then the force 

required to pull out the 6.0 kg block with an acceleration of 1.50 m/s2 will be:    
 

 n'kkZ;s x;s fp=k ds lanHkZ esa] ;fn lHkh lrgksa ij ?k"kZ.k xq.kkad 0.42 gS rks 6.0 kg ds xqVds dks 1.50 m/s2 Roj.k ls 

[khapus ds fy, vko';d cy gksxk :        

      
 (A) 36 N  (B) 24 N  (C) 84 N  (D*) 51 N   
Sol. F – 8(0.42) (10) – 2(0.42) (10)  = 6 (1.5)   
 F – 42  =  9   
 F = 51 N 
 

4. A block is placed on an inclined plane and has to be pushed down. The angle of inclination of the plane 
is: 

 ,d CykWd urry ij j[kk gS rFkk bls uhps dh vksj /kdsyk tkrk gSA urry dk >qdko dks.k gS &  
(A) equal to angle of repose   (B) more than angle of repose 

 (C*) less than the angle of repose  (D) equal to angle of friction  
 (A) foJkafr dks.k ds cjkcj    (B) foJkafr dks.k ds vf/kd 

 (C*) foJkafr dks.k ds de    (D) ?k"kZ.k dks.k ds cjkcj 
Sol. Block slides down itself if inclination of plane is greater than angle of repose else it has to be pushed 

down. 
 

5. A perfectly straight portion of a uniform rope has mass M and length L. At end A of the segment, the 
tension in the rope is T

A
 and at end B it is T

B
 (T

B
 > T

A
). Neglect effect of gravity and no contact force 

acts on the rope in between points A and B. The tension in the rope at a distance L/5 from end A is  
 ,d ,dleku jLlh ds ,d iw.kZr% lh/ks Hkkx dk nzO;eku M rFkk yEckbZ L gSA bl Hkkx ds fljs A ij] jLlh esa ruko  

T
A
 gS rFkk B fljs ij ;g T

B
 gS (T

B
 > T

A
)A xq:Ro ds izHkko dks ux.; ekfu;s rFkk fcUnqvksa A rFkk B ds chp jLlh ij 

dksbZ lEidZ cy dk;Z ugh djrk gSA A fljs ls L/5 nwjh ij jLlh esa ruko gS &  
 (A) T

B
 – T

A
   (B) (T

A
 + T

B
)/5  (C*) (4T

A
 + T

B
)/5 (D) (T

A
 – T

B
)/5 

 
Sol. (Easy)  The F.B.D. of section of rope between A and B having acceleration a towards left is  
 (Easy)  jLlh dk Roj.k 'a' cka;h rjQ gS rFkk A o B ds e/; jLlh ds Hkkx dk F.B.D.  

    

L/5

CB

a

A
TA

TB  
 Applying Newtons second law on section AB and section AC of rope we get 
 jLlh ds AB Hkkx o AC Hkkx ij U;wVu ds f}rh; fu;e yxkus ij  

 T
B
 – T

A
 = Ma and rFkk  T

C
 – T

A
 = 

M

5
 a 

 Solving gy djus ij  T
C
 = B AT 4T

5
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6. A spring balance hanging in steady state inside a moving train shows a reading of double the actual 
mass of an object. Then the acceleration of the train is :  
xfr'khy Vªsu esa LFkk;h voLFkk esa yVdh gqbZ fLizax rqyk oLrq ds okLrfod æO;eku ds nqxqus ds cjkcj ikB~;kad n'kkZrh 

gS rks Vªsu dk Roj.k gksxk:       

 (A) 5 g  (B) g   (C) 2g   (D*) 3 g 
Sol. If a is acceleration of train 

  m 2 2a g  = 2m g 

 or  a = 3 g  

 
7. Two blocks of mass 2 kg are connected by a massless ideal spring of spring constant K = 10 N/m. The 

upper block is suspended from roof by a light string A. The system shown is in equilibrium. The string  A 
is now cut, the acceleration of upper block just after the string A is cut will be (g = 10 m/s2) 

 2 kg nzO;eku ds nks CykWd fLizax fu;rkad K = 10 N/m dh ,d vkn'kZ nzO;ekughu fLizax ls tqM+s gq, gSaA Åijh CykWd 

Nr ls ,d gYdh jLlh A ls yVdk gqvk gS fn[kk;k x;k fudk; lkE;koLFkk esa gSA vc jLlh A dks dkV fn;k tkrk 

gS] rks jLlh A ds dkVus ds rqjar ckn] Åijh CykWd dk Roj.k gksxk -  (g = 10 m/s2)k   

 
 (A) 0 m/s2  (B) 10 m/s2  (C) 15 m/s2   (D*) 20 m/s2  
 
Sol. Before the string A is cut 

Let x be elongation in the spring.  
 As system is in equilibirum.    
 Then for lower block, 
kx = mg = 20 N 
 

 

 
 Just after the string A is cut 

 For upper block,  
 ma = kx + mg 
 2a = 20 + 20    
 a = 20 m/s2  

  
Sol. jLlh A ds dkVus ls igys %  

 ekuk fLçax esa foLrkj x gSA  

 pwafd fudk; lkE;koLFkk esa gSA     

 rks fupys CykWd ds fy,, 
 kx = mg = 20 N 
 

 

 
 jLlh A ds dkVus ds rqjUr ckn % 

 Åijh CykWd ds fy, ,  
 ma = kx + mg 
 2a = 20 + 20    
 a = 20 m/s2  
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8. A system is shown in the figure. End B of string is moving upwards with 3 m/s. Pulley is moving with 

speed 2 3  m/s in direction shown in the figure. Then velocity of the block A will be:   

 fp=k esa iznf'kZr fudk; esa jLlh dk B fljk 3  m/s osx ls mij dh vksj xfr dj jgk gS rFkk f?kjuh 2 3  m/s dh 

pky ls fn[kk;s vuqlkj xfr dj jgh gsS rks CykWd A  dk osx gksxk :     

      
 (A) 3  m/s  (B) 3 m/s  (C*) 3 + 2 3  m/s  (D) 3 + 3  m/s  
 
9. A train in moving in the north at a speed 10 m/sec. Its length is 150 m. A parrot is flying parallel to the 

train in the south with a speed of 5m/s. The time taken by the parrot to cross the train will be-  
 (A) 12 sec. (B) 8 sec. (C) 15 sec. (D*) 10 sec. 
 150 eh- yEch ,d Vªsu mÙkj fn'kk esa 10 eh-@ls- osx ls xfreku gSA ,d rksrk 5 eh-@ls- osx ls Vªsu ds lekukUrj 

nf{k.k fn'kk esa mM+rk gSA rksrs }kjk Vªsu dks ikj djus esa fy;k le; gksxk& 

 (A) 12 lsd.M (B) 8 lsd.M (C) 15 lsd.M (D) 10 lsd.M 
Sol. Relative distance = 150 m and relative velocity = 15 m/sec. 
 So time t = 10 s 
 lkisf{kd nwjh = 150 m  rFkk lkisf{kd osx = 15 m/sec. 

 vr% le; t = 10 s 
 
10. Two blocks of masses m1 and m2 connected with a light spring of spring constant k are acted by forces 

F1 and F2 on a frictionless horizontal surface. Find the spring force at this instant provided that at this 
instant  the acceleration of both the blocks are same :     

 ?k"kZ.k jfgr {kSfrt i`"B ij nzO;eku m1 rFkk m2 ds nks CykWd tks dekuh fu;rkad k dh gYdh dekuh ls ;qfXer gS] 

ij cy F1 rFkk F2 dk;Zjr gSA ;fn nksuks Cykdksa dk Roj.k fdlh {k.k leku gS] rks rkR{kf.kd dekuh cy Kkr 

dhft,A 

      

 (A) 
)mm(

mFmF

21

1221




 (B) 
2

FF 21    (C) 
)mm(

FmFm

21

2211




 (D*) 
21

1221

mm

mFmF




  

 (E) 
)mm(

FmFm

21

2211




 

Sol. 
1

1

m

kxF 
 = 

2

2

m

Fkx 
 

 = m2F1 – kxm2 = kxm1 – m1F2 

   kx(m1 + m2) = m1F2 + m2F1    kx = 
)mm(

FmFm

21

2112




. 

 
11. A sphere of radius R is in contact with a wedge. The point of contact is R/5 from the ground as shown in 

the figure. Wedge is moving with velocity 20 m/s, then the velocity of the sphere at this instant will be:  
 R f=kT;k dk ,d xksyk] xqVds ls lEidZ esa gSA fp=k esa fn[kk;s vuqlkj Li'kZ fcUnq tehu ls R/5 nwjh ij gSA ;fn 

xqVdk 20 m/s osx ls xfr djrk gS] rks bl le; xksys dk osx gksxkA      

        
 (A) 20 m/s  (B*) 15 m/s  (C) 5 m/s  (D) 10 m/s 
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Sol.  

 20 Sin 37 = V cos 37 
 V = 20 tan 37       

 V = 20 × 
3

4
 

 V = 15 m/s 
12. In the figure shown with what force must the man pull the rope to hold the plank in position? Weight of 

the man is 60 kg
 
f. Neglect the weights of plank rope and pulley.   

 fp=k esa Iykad dh ;FkkfLFkfr cuk, j[kus ds fy, vkneh dks fdruk cy yxkuk gksxk] ;fn vkneh dk Hkkj 60 kg
 
f gSA 

f?kjuh] jLlh rFkk Iykad Hkkjghu gSA 

       
      
 (A*) 15 kg

 
f  (B) 30 kg

 
f  (C) 60 kg

 
f  (D) none 

 
13. A wedge is moving with an acceleration a = 4m/s2 vertically up as shown in figure. What is acceleration 

of block of mass 1 kg w.r.t. wedge & normal reaction by wedge on block respectively. All surfaces are 
smooth. Choose correct pair : (g = 10 m/s2)     

 ,d ost fp=kkuqlkj a = 4m/s2 ds Roj.k ls m/okZ/kj Åij dh vksj xfr dj jgk gSA CykWd ij ost }kjk yxk;s x;s 

vfHkyEc cy o ost ds lkis{k 1 kg nzO;eku ds CykWd dk Roj.k Kkr djksA lHkh lrg ?k"kZ.kghu gSA lgh ;qXe pqfu,A  

 (g = 10 m/s2)  

       30°   
 (A*) 7 m/s2, 37  N (B) 5 m/s2, 35  N (C) 4.9 m/s2 , 39.4 N (D) 10 m/s2 , 310 N 

Sol. In the frame of wedge acceleration = (g + a) sin  = 7 m/s2  

 Normal reaction m (g + a) cos  = 37 N 
 
14. Acceleration of pulleys and blocks are as shown in the figure. All pulleys & strings are massless & 

frictionless magnitude of a
A
 and a

B
 are :  

 f?kjuh rFkk CykWd dk Roj.k fp=k esa iznf'kZr gSA lHkh f?kjuh;k rFkk Mksfj;k nzO;ekughu o ?k"kZ.kghu gSA a
A
 rFkk a

B
 dk 

ifjek.k gksxkA 

       
 (A) a

A
 = 0, a

B
 = 7 (B) a

A
 = 0, a

B
 = 5 (C*) a

A
 = 0, a

B
 = 12 (D) a

A
 = 5, a

B
 = 7 
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Sol. 1 + 
2

a2 A
  a

A
 = 0 take upward direction positive 

 a of pulley at right hand side 

 3 = 
2

a1
  a = 5 m/2  

 5 = 
2

a2 B
  a

B
 = 12 m/s2  

 
15. A trolley is being pulled up an incline plane by a man inside the trolley. He applied a force of 500 N. If 

the mass of the man is 50 kg and trolley is 150 kg, then the acceleration of the trolley will be :  
(g = 10 m/s2)           

 ,d VªkWyh] VªkWyh ds vUnj ,d O;fDr }kjk urry ij [khaph tkrh gSA og 500 N dk cy yxkrk gSA ;fn O;fDr dk 

nzO;eku 50kg rFkk VªkWyh dk nzO;eku 150 kg gSA rks VªkWyh dk Roj.k gksxkA (g = 10 m/s2)  

      
 (A) 5 m/s2  (B) 1 m/s2  (C) 1.5 m/s2  (D*) 2.5 m/s2 

Sol. 3T – 200 × 10 × 
1

2
 = 200 a 

 3 × 500 – 1000 = 200a 
 a = 2.5 m/s2  

16. In the figure shown the acceleration of A is, 
A

a


 = ˆ ˆ15 i 15 j  then the acceleration of B is: (A remains in 

contact with B)        
 n'kkZ;s x, fp=k esa A dk Roj.k 

A
a


 = ˆ ˆ15 i 15 j  gks rks B dk Roj.k gksxk : (A, B ds lEidZ esa jgrk gSA)   

       
 (A) ˆ6 i    (B)  ˆ15 i   (C)  ˆ10 i   (D*)  ˆ5 i  
 
Sol. From wedge constraint   

 ost ca/ku ls 
 A(a )  = B(a )  

 aAX cos 53° – aAY cos 37°  

 = aB cos 53º    

 aB = – 5 m/s  

 B
ˆa 5i 


 

37°

aB

37°

aAY

aAX

 

 
17. For no friction to act on a block kept on an accelerating wedge as shown in figure, acceleration a of the 

wedge should be -          
 fp=k esa xqVds o ost ds e/; dksbZ ?k"kZ.k ugha gSA xqVds dks ost ij fLFkj jgus ds fy, ost dk Roj.k a gksuk pkfg,A 

         

 (A*) 
3

g
  (B) g 3   (C) 

2

g
   (D) g

2

3
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Sol.  

  
 mg sin 30º = ma cos 30º 
  a = g tan 30º        

  a = 
3

g
  

 
18. In the figure mA = mB = mC = 60 kg. The co-efficient of friction between C and ground is 0.5, B and 

ground is 0.3, A & B is 0.4. C is pulling the string with the maximum possible force without moving. 
Then tension in the string connected to A will be:  

 fp=k esa mA = mB = mC = 60 kg gS tehu rFkk C ds e/; ?k"kZ.k xq.kkad 0.5,  B rFkk tehu ds e/; 0.3, A o B ds e/; 

0.4 gSA C jLlh dks fcuk xfr fd, gq, vf/kdre lEHko cy ls [khaprk gS rks A ls tqM+h gqbZ jLlh es ruko D;k gksxk&  

      
 (A) 120 N  (B) 60 N   (C) 100 N   (D*) zero 
Sol. Maximum frictional force between C and ground = 300 Nt  
 Max. frictional force between B and ground = 360 Nt 
 So man is unable to pull B Hence T = 0 
 
19. Which of the following statement is correct?  
  (A) Two forces on the body which happen to be equal and opposite, constitute an action reaction pair. 
  (B*) The mutual actions of two bodies upon each other are always equal and directed to contrary parts. 
  (C) Newton’s second law is valid in all frames.   
  (D) Pseudo forces are applicable in inertial frames. 
  fuEu esa ls dkSulk dFku lR; gS ?  

  (A) ,d oLrq ij vkjksfir nks foijhr fn'kk esa dk;Zjr leku ifjek.k ds cyksa dks fØ;k izfrfØ;k cy dgrs gSaA  

  (B*) nks oLrqvksa esa ijLij fØ;k cy leku ifjek.k esa] ijUrq fn'kk esa foijhr gksrs gSaA  

  (C) U;wVu dk f}rh; fu;e lHkh funsZ'k ra=k esa lR; gSA    

  (D) Nn~e cy tM+Roh; ra=k esa yxrk gS 
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ANSWER KEY OF DPP NO. : B9 

1. (B)  2. (C)  3. (A) (D)  4. (C) (D) 5. (B)(C)  6. (A) (D)
7. (A) (C)  8. (A) (B) (D)  9. (B)(C)(D)  10. 25  
11.  (A) r  (B) p  (C) q  (D) q, s 
 
1. Figure shows a system of two blocks of 10 kg and 5 kg mass, connected by ideal strings and pulleys. 

Here ground is smooth and friction coefficient between the two blocks is µ = 0.5. A horizontal force F is 
applied on lower block as shown. The minimum value of F required to start sliding between the blocks 
is : (Tage g = 10 m/s2)         

 fp=k esa iznf'kZr fudk; esa 10 kg rFkk 5 kg ds nks xqVds vkn'kZ Mksjh ,oa vkn'kZ f?kjfu;ksa dh lgk;rk ls tqM+s gSA 

/kjkry iw.kZr% fpduk gS ,oa nksuksa xqVdksa ds e/; ?k"kZ.k xq.kkad µ = 0.5 gSA uhps okys xqVds ij fp=kkuqlkj ,d {kSfrt 

cy F  vkjksfir fd;k tkrk gSA nksuksa xqVdksa ds e/; fQlyu xfr izkjEHk djus ds fy, vko';d cy F dk U;wure 

eku Kkr djksA (g = 10 m/s2 yhft;s)   

        
 (A) 12.5 N  (B*) 25 N  (C) 50 N  (D) 100 N 
Sol. Here at the instant of sliding limiting friction f = µN will act on the two blocks for limiting equilibrium, we 

use : 
 lkis{k xfr izkjEHk gksus ds {k.k ij xqVds dh lhekUr lkE;oLFkk dhs fLFkfr esa xqVdks ij lhekUr ?k"kZ.k cy f = µN 

dk;Z djsxkA 
  F = T + µ N … (1) 

 and rFkk  T = µ N … (2) 

 and rFkk  2T + N = 50 … (3) 
 on solving (2) and (3), we get 
 (2) rFkk (3) dks gy djus ij 

       N = 
1µ2

50


 = 25 N   

 Now from (1) & (2)  [(1) o (2) ls] 
      F = 2 µN 
   = 2 × 0.5 × 25 = 25N. 
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2. In the following arrangement the system is initially at rest. The 5 kg block is now released. Assuming 

the pulleys and string to be massless and smooth. The acceleration of block 'C' is (Take g = 9.8 m/s2). 
 uhps fn;s x;s la;kstu esa fudk; izkjEHk esa fLFkj voLFkk esa gSA vc 5kg nzO;eku dks eqDr djrs gSA f?kjfu;ksa ,oa jLlh 

dks nzO;eku jfgr ,oa fpduk ekusA xqVds 'C' dk Roj.k gksxk (g = 9.8 m/s2)    

     

 
 (A) 0.5 m/s2  (B) 0.6 m/s2  (C*) 0.7 m/s2  (D) 0.8 m/s2 
 

Sol. Block B will not move. CykWd B xfr ugha djsxkA 
  5g – T = 5a   .............(1) 

  2T – 8g = 8
2

a
   ..............(2) 

  10g  – 2T = 10a  ..............from (1) ls   

    

 

 
  2g = 14a 

  a = 
7

g
 

  
2

a
 = 

14

g
 = 

14

8.9
 =  

10

7
m/s2  = 0.7 

  x = 7 
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3. Two blocks of masses 5 kg and 3kg are placed in contact over an inclined surface of angle 37°, as 
shown. µ

1
 is friction coefficient between 5kg block and the surface of the incline and similarly, µ

2
 is 

friction coefficient between the 3kg block and the surface of the incline. After the release of the blocks 
from the inclined surface,        

 n'kkZ;s vuqlkj 5 fdxzk rFkk 3 fdxzk ds nks fi.M 37° ds ur&ry ij ,d nwljs ds lEidZ esa j[ks gSA urry dh lrg 

rFkk 5 fdxzk- ds fi.M ds chp ?k"kZ.k xq.kkad µ
1
 rFkk 3 fdxzk- ds fi.M rFkk urry dh lrg ds chp ?k"kZ.k xq.kkad µ

2
 

gSA urry ij fi.Mksa dks eqDr djus ds i'pkr~  

     37°

µ1

µ2
5kg

3kg

    
 (A*) if µ

1
 = 0.5 and µ

2
 = 0.3 then  5 kg block exerts 3N force on the 3 kg block 

 (B) if µ
1
 = 0.5 and µ

2
 = 0.3 then 5 kg block exters 8 N force on the 3 kg block 

 (C) if µ
1
 = 0.3 and µ

2
 = 0.5 then 5 kg block exerts 1 N force on the 3kg block. 

 (D*) if µ
1
 = 0.3 and µ

2
 = 0.5 then 5 kg block exerts no force on the 3kg block. 

 (A*) ;fn µ
1
 = 0.5 rFkk µ

2
 = 0.3 gS] rks 5 fdxzk dk fi.M 3 fdxzk- ds fi.M ij 3N cy yxk;sxkA 

 (B) ;fn µ
1
 = 0.5 rFkk µ

2
 = 0.3 gS rks 5 fdxzk dk fi.M 3 fdxzk- ds fi.M ij 8 N cy yxk;sxkA 

 (C) ;fn µ
1
 = 0.3 rFkk µ

2
 = 0.5 gS rks 5 fdxzk- dk fi.M 3 fdxzk- ds fi.M ij 1 N cy yxk;sxkA 

 (D*) ;fn µ
1
 = 0.3 rFkk µ

2
 = 0.5 gS rks 5 fdxzk- dk fi.M 3 fdxzk ds fi.M ij dksbZ cy ugha yxk;sxk 

Ans. A,D 
Sol. Case-I : µ

1
 = 0.5, µ

2
 = 0.3 

 Along the incline, acceleration of 5 kg block will be less than acceleration of 3 kg block provided they 
move alone on the incline. The reason is greater friction coefficient of 5 kg block, as acceleration along 
the incline is     g sin  – µg cos  

 One to the contain, both blocks will move together. In this case FBDs of both are shown. 
 fLFkfr-I : µ

1
 = 0.5, µ

2
 = 0.3 

 ur ry ds vuqfn'k] 5 fdxzk- fi.M dk Roj.k] 3 fdxzk- fi.M ls de gksxk vxj os urry ij vdsys xfreku gksaA 

dkj.k gS fd 5 fdxzk- fi.M dk ?k"kZ.k xq.kkad T;knk gSA ur&ry ds vuqfn'k Roj.k gS  

   g sin  – µg cos  
 vr% nksuksa fi.Mksa dks lkFk&lkFk xfreku ysaA bl fLFkfr esa nksuksa dk eqDr oLrq fp=k n'kkZ;k x;k gSA  

   

mg sin 

N

5kg

mg cos 

µmg cos 

N

3kg

mg cos 

µmg cos 

mg sin   
 For 5 kg block 
 5 fdxzk- fi.M ds fy, 

 m
1
g sin  + N – µ

1
m

1
g cos  = m

1
a 

 For 3 kg block 
 3 fdxzk- fi.M ds fy, 

 m
2
g sin  – N – µ

2
m

2
g cos  = m

2
a 

 gy djus ij N = 3N 

 f}rh; fLFkfr esa] vf/kd Roj.k ds dkj] 5 fdxzk- nzO;eku] 3 fdxzk- nzO;eku ls vkxs pysxk] ifj.kkeLo:i N = 0. 
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4. Three blocks of masses 2 kg, 4 kg and 6 kg arranged as shown in figure connected by string on a 
frictionless incline of 37o. A force of 120 N is applied upward along the incline to the uppermost block. 
The cords are light. The tension T1 and T2 in the strings are  [ g = 10 m/s2

 
]   

 2 kg, 4 kg rFkk 6 kg nzO;eku ds rhu CykWd jLlh;ksa }kjk tqM+s gq,s gS] rFkk fp=kkuqlkj 37o. ur dks.k okys ?k"kZ.k jfgr 

urry ij O;ofLFkr gSA Åijh CykWd ij urry ds vuqfn'k Åij dh rjQ 120 N dk cy vkjksfir fd;k tkrk gSA 

jfLl;k¡ gYdh gS] jfLl;ksa esa ruko T1 rFkk T2 gksxkA  [ g = 10 m/s2
 
] 

      
 (A) T1 = 8N   (B) T2 = 36N  (C*) T1 = 20N   (D*) T2 = 60N  
 
5. Two inclined frictionless tracks of different inclinations meet at O from where two blocks A and B of 

different masses are released as shown in figure. Then :      
 fp=kkuqlkj fHkUu&fHkUu urdks.k okys nks ?k"kZ.kghu urry fdlh fcUnq O ij feyrs gS tgk¡ ls fHkUu&fHkUu nzO;eku ds 

nks CykWd A rFkk Bfp=kkuqlkj NksM+s tkrs gSA rc : 

      
 (A) Both blocks will reaches the bottom at the same time 
 (B*) Block A will reach the bottom earlier than block B 
 (C*) Both blocks will reach the bottom with same speed 
 (D) Block B will reach the bottom with a higher speed than block A 
 (A) nksauks CykWd ryh ij leku le; esa igq¡psaxsA 

 (B*) CykWd A,B  ls igys igq¡psxkA 

 (C*) nksauks CykWd ry ij leku pky ls igq¡psaxsA 

 (D) ry ij CykWd B, CykWd A ls T;knk pky ls igq¡psxkA 

Sol.  
a

A
 = gsin 

 a
B
 = g sin   

 As  >  
  t

A
 < t

B
. 

 By energy conservation speed of each block when it reaches the bottom is same. 
 ÅtkZ laj{k.k ls ry ij igq¡pus ij nksauks CykWdksa dh pky leku gksxhA 

 

6. A 20 kg block is initially at rest. A minimum of 80 N horizontal force is required to set the block in 
motion. After the motion, a horizontal force of 60 N is applied to keep the block moving with constant 
speed. The coefficient of static friction and kinetic friction is-  

 (A*) k = 0.3  (B) s = 0.3  (C) k = 0.4  (D*)s = 0.4  

 fojkekoLFkk esa fLFkr 20 fdxzk nzO;eku ds CykWd dks xfr izkjEHk djkus ds fy;s U;wure 80 U;wVu {kSfrt cy dh 

vko';drk gksrh gSA blds i'pkr~ CykWd dh fu;r osx ls xfr ds fy;s 60 U;wVu {kSfrt cy vko';d gSA LFkSfrd 

rFkk xfrd ?k"kZ.k xq.kkad dk eku gS&   

 (A*) k = 0.3  (B) s = 0.3  (C) k = 0.4  (D*)s = 0.4  

Sol. s mg  80 N       s  0.4 
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Paragraph for Question Nos. 7 to 9   
iz'u 7 ls 9 ds fy, vuqPNsn 

 

 Figure shows an arrangement of pulleys and two blocks. All surfaces are frictionless.  All pulleys and 
strings are massless. All strings are smooth and massless.   

 fp=k esa n'kkZ;s vuqlkj nks CykWd o f?kjfu;k¡ O;ofLFkr gSA lHkh lrg ?k"kZ.kghu gSA lHkh f?kjfu;k¡ o Mksjh nzO;ekughu 

gSA lHkh Mksfj;ka fpduh o nzO;ekughu gSA      

      
7. Choose the correct option(s)  
 lgh fodYi@fodYiksa dk p;u dhft;sA  

 (A*) Acceleration of block A is 
2g

9
   

 (B) Acceleration of block A is 
g

9
 

 (C*) Normal reaction between A and ground is 
17mg

9
 

 (D) Normal reaction between A and ground is  2mg 

 (A*) CykWd A dk Roj.k 
2g

9
 gSA   

 (B) CykWd A dk Roj.k 
g

9
 gSA  

 (C*) A ,oa /kjkry ds e/; vfHkyEc cy 
17mg

9
 gSA 

 (D) A ,oa /kjkry ds e/; vfHkyEc cy 2mg gSA  
 
8. Choose the correct option(s) 
 lgh fodYi@fodYiksa dk p;u dhft;sA  

 (A*) Normal reaction between A and B is 
9

mg2
 

  (B*) The tension in the string connected to the fixed wall is 
4mg

9
 

  (C) The acceleration of block B is in vertically downward direction 
  (D*) The acceleration of block B is making an angle tan–1(2) with the vertical 

 (A*) A o B ds e/; vfHkyEc cy 
9

mg2
 gSA 

  (B*)  tM+or~ nhokj ls tqM+h Mksjh esa ruko 
4mg

9
 gSA 

  (C) CykWd B dk Roj.k Å/okZ/kj uhps dh fn'kk esa gSA  

  (D*) CykWd B dk Roj.k Å/okZ/kj ls tan–1(2) dks.k cukrs gq, gSA 
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9. Now suppose the string connected to the fixed wall is cut , then 
 ekfu, fd vc tM+or~ nhokj ls tqM+h gqbZ jLlh dks dkV fn;k tkrk gS rc %  
 (A) acceleration of A changes while that of B remains unchanged 
 (B*) normal reaction between A and B becomes zero 

 (C*) normal reaction between A and ground decreases by a factor of 
17

9
 

  (D*) acceleration of block B decreases by a factor of 
5

9
 

 (A) A dk Roj.k ifjofrZr gksrk gS tcfd B dk vifjofrZr jgrk gSA  

 (B*) A o B ds e/; vfHkyEc cy 'kwU; gSA  

 (C*) A o /kjkry ds e/; vfHkyEc cy 
17

9
 xq.kkad ls ?kV tk;sxkA 

  (D*) CykWd B dk Roj.k 
5

9
 xq.kkad ls ?kV tk;sxkA 

 
Sol. (8,9) 

  
  

T = 2ma 

 mg – 2T = 
2

ma
 

 mg – 4ma = 
2

ma
    

 mg = 
2

ma9
 

 a = 
9

g2
 

 T = 
9

mg4
 

 N
1
 = ma = 

9

mg2
 

 N
2
 = mg + 2T 

 N
2
 = mg + 2T 

     = mg + 
9

mg8
 = 

9

mg17
. 

 (10) As T' = 0, a' = 0, aB = 
9

5
g  aB' = g  

  N1' = 0, N2' = mg = 2N

(17 /9)
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Sol. (A) R = m35
)10(2

3100

g

2sinu2




 

 (B) t = 
3

2

2

3
10

2

1
)10(2

º30cosg

º30sinu2





















  sec. 

 R = 10 cos 60º t = 
10

3
 

 (C) t = 
3

2

2

3
10

2

1
)10(2

º30cosg

º30sinu2





















  sec. 

 R = 10 cos 30º t  
2

1
  g sin 30º t2    = 

3

4

2

1
)10(

2

1

3

2

2

310















   

 = 10 
3

20

3

10
  m 

 (D) t = 
3

2

2

3
10

2

1
)10(2

º30cosg

º30sinu2





















  sec. 

 R = 10 cos 30º t 
1

2
  g sin 30º t2  =

10 3 2 1 1 4
(10)

2 2 2 33

      
  

  = 10 
10 40

3 3
   m 

 
10. A block of mass m is placed on top of a block of mass 2m which in turn is placed on fixed horizontal 

surface.  The coefficient of friction between all surfaces is  = 1. A massless string is connected to each 
mass and wraps halfway around a massless and frictionless pulley, as shown. The pulley is pulled by 
horizontal force of magnitude F = 6 mg towards right as shown. If the magnitude of acceleration of 

pulley is 
2

X
m/s2, fill the value of  X. (Take g = 10 m/s2)  

 2m nzO;eku dk ,d CykWd fLFkj {kSfrt lrg ij j[kk gqvk gS blds Åij m nzO;eku dk ,d vU; CykWd j[kk gqvk 

gSA lHkh lrgksa ds e/; ?k"kZ.k xq.kkad  = 1 gSA izR;sd nzO;eku ls ,d nzO;ekughu Mksjh ca/kh gqbZ gS ,oa Mksjh viuh 

vk/kh yEckbZ ij ,d nzO;ekughu ?k"kZ.k jfgr f?kjuh ij fp=kkuqlkj fyiVh gqbZ gSA f?kjuh dks F = 6mg ifjek.k ds ,d 

{kSfrt cy ls nka;h vksj fp=kkuqlkj [khapk tkrk gSA ;fn f?kjuh ds Roj.k dk ifjek.k
2

X
m/s2 gks rks X dk eku Kkr 

djksA (g = 10 m/s2) 

m

2m

F=6mg

 
Ans. 25 
Sol. The F.B.D of both blocks is as shown.  (nksuksa xêksa ds FBD iznf'kZr gS) 

   f =mg1

3mg

a1

m

 f =3mg2

3mg

a2

f =mg12m

 

 a
1
 = 

m

mgmg3 
 = 20 m/s2  

 a
2
 = 

m2

mg3mg4 
 = 5 m/s2  

  a
pulley

 = 
2

25

2

aa 21 


 =
2

X
 . Hence (vr%) X = 25 
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11. In the diagram shown in figure, all pulleys are smooth and massless and strings are light. Match the 
blocks in column-I with their motion in column-II.   

 fp=k esa n'kkZ;s vuqlkj iqfy;k¡ fpduh rFkk nzO;ekujfgr gS jfLl;k¡ gYdh gSA LrEHk-I dks mldh xfr ds lEcfU/kr 

LrEHk-II ls lqesfyr dfj,A  

        
 
   Column I   Column II 
  (A) 1 kg block    (p) will remain stationary 
  (B) 2 kg block    (q) will move down 
  (C) 3 kg block   (r) will move up 
  (D) 4 kg block   (s) has acceleration 5 m/s2  
   LrEHk-I    LrEHk-II  

  (A) 1 kg CykWd    (p) fojke esa jgsxkA 

  (B) 2 kg CykWd    (q) uhps dh rjQ xfr djsxk 

  (C) 3 kg CykWd    (r) Åij dh rjQ xfr djsxk 

  (D) 4 kg CykWd    (s) 5 m/s2 Roj.k gksxkA 
Ans. (A) r  (B) p  (C) q  ( D) q, s 
Sol. Since, the pulleys are smooth, net force on each pulley should be zero. With this concept, tensions on 

all strings are shown below, 

 pwafd iqfy;k¡ fpduh] vr% izR;sd iwyh ij ifj.kkeh cy 'kwU; gksxkA bl fl)kUr ds vk/kkj ij jfLl;ksa esa ruko fp=k 

esa fn[kk;k x;k gSA 

  
 Now we can draw free body diagrams of all the four blocks. 
 vc ge lHkh pkjksa Cykdksa ds FBD fn;s x;s gSA 
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Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 10] 
 

ANSWER KEY OF DPP No. : B10 
1. (D) 2. (B)  3. (A,D)  4. (B,C,D) 5. (A,B,D)  6. (B,C)  7. (A,C)  
8. (B,C,D)  9. 8 10. (A) p,q,r,s   (B) p,q,r,s,  (C) p,q,r,s,  (D) p,q,r,s 
 
1. Wedge of 10 kg is free to move on horizontal surface. At the given instant, acceleration of wedge is 

(string and pulleys are ideal)   
 10 kg dk ost {kSfrt lrg ij xfr ds fy, LorU=k gSA fn;s x;s {k.k] ost dk Roj.k D;k gksxkA (Mksjh rFkk f?kjfu;k¡ 

vkn'kZ gS)     

      
 (A) 2 m/s2 towards right (B) 2 m/s2 towards left (C) 1 m/s2 toward left (D*) 1 m/s2 toward right 
 (A) 2 m/s2 nka;h vksj  (B) 2 m/s2 cka;h vksj (C) 1 m/s2 cka;h vksj (D*) 1 m/s2 nka;h vksj 

Sol. FBD of wedge urry ds FBD ls : 

   
 T = F = 50 N 
 F cos37º – T cos53º = 10.a 
  a = 1 m/s2 . 
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2. In figure the block M1 has a mass 2kg, the trolley M2 is 10 kg. Friction coefficient between M1 and M2 is 
0.5 while the trolley moves frictionlessly on the floor. The the maximum F for which there is no slippage 
between M1 and M2 is  ( Assume ideal pulley and string)    

 iznf'kZr fp=k esa CYkkWd M1 dk nzO;eku 2kg, VªkWyh M2 dk nzO;eku 10 kg gSA M1 rFkk M2 ds e/; ?k"kZ.k xq.kkad 0.5 gS 

tcfd VªkWyh ?k"kZ.k jfgr lrg ij xfr'khy gSA F dk vf/kdre eku] ftlds fy, M1 rFkk M2. ds e/; dksbZ fQlyu 

ugha gks] gksxk ¼ekuk f?kjuh rFkk jLlh vkn'kZ gSA½  

       
 (A) 4N   (B*) 6N   (C) 8N   (D) 10N 
 
3. All the blocks shown in the figure are at rest. The pulley is smooth and the strings are light. Coefficient 

of friction at all the contacts is 0.2. A frictional force of 10 N acts between A and B.The block A is about 
to slide on block B.The normal reaction and  frictional force exerted by the ground on the block B is.   

 fp=kkuqlkj lHkh CykWd fojkekoLFkk esa gSA f?kjuh fpduh gS vkSj jfLl;k¡ gYdh gSA lHkh lEidZ lrgksa ij ?k"kZ.k xq.kkad 

0.2 gSA  A vkSj B ds chp yxus okyk ?k"kZ.k cy 10 N gSA CykWd A, CykWd B ij fQlyus gh okyk gSA tehu }kjk 

CykWd B ij yxus okyk vfHkyEc çfrfØ;k cy vkSj ?k"kZ.k cy gS & 

     

5 kg

A

C
B

 
 (A*) The normal reaction  exerted by the ground on the block B is 110N   
 (B) The normal reaction  exerted by the ground on the block B is 50 N  
 (C) the frictional force exerted by the ground on the block B is 20N   
 (D*) the frictional force exerted by the ground on the block B is zero   
 (A*) tehu }kjk CykWd B ij yxk, tkus okyk vfHkyEc çfrfØ;k cy 110N gSA 

 (B) tehu }kjk CykWd B ij yxk, tkus okyk vfHkyEc çfrfØ;k cy 50 N gSA  

 (C) tehu }kjk CykWd B ij yxk, tkus okyk ?k"kZ.k cy 20N gSA 

 (D*) tehu }kjk CykWd B ij yxk, tkus okyk ?k"kZ.k cy 'kwU; gSA 

Sol. 50 N

N2

10N

10N

10N

10N

N1

N1

f

10N

 

 The frictional force on block A is   

  µN1 = 10    N1 = 
2.0

10
 = 50 N  

 The net force on block B in vertical direction is zero  
   N2 = 50 + N1 + 10 = 110 N     
 Normal reaction exerted by ground on block B is 110N. 
 The net force on block B in horizontal direction is zero 
   f + 10 – 10 = 0 
 frictional force exerted by ground on block B is zero 
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Sol. 50 N

N2

10N

10N

10N

10N

N1

N1

f

10N

 

 block A ij yxus okyk ?k"kZ.k cy 

  µN1 = 10    N1 = 
2.0

10
 = 50 N  

 block B ij Å/okZ/kj fn'kk esa ifj.kkeh cy 'kwU; gksxkA 

   N2 = 50 + N1 + 10 = 110 N      
 tehu }kjk block B ij yxus okyk vfHkyEc çfrfØ;k cy 110N gksxkA 

 block B ij {kSfrt fn'kk esa Hkh ifj.kkeh cy 'kwU; gksxkA 

   f + 10 – 10 = 0 tehu }kjk block B ij yxus okyk ?k"kZ.k cy Hkh 'kwU; gksxkA 
 

4. A wedge is moving rightwards on which  a block of mass 10kg is placed on it. Friction coefficient 
between the wedge and the block is 0.8. [take g = 10 m/s2]. Select correct alternative(s) among the 
following options.     

 ,d ost nk¡;h vksj xfr'khy gSA 10kg nzO;eku dk ,d CykWd bl ij j[kk gqvk gSA ost rFkk CykWd ds e/; ?k"kZ.k 

xq.kkad 0.8 gSA lgh fodYi@fodYiksa dk p;u dhft, [g = 10 m/s2] 

            
 (A) If wedge is moving with constant velocity then friction acting on block is 64N. 
 (B*) If wedge is moving with constant velocity then acceleration of block is zero. 

 (C*) If wedge is moving with  = 2 ( î ) m/s2 then friction acting on block is 44N. 

 (D*) If wedge is moving with  = 10 ( î ) m/s2  then friction is 20N, downward on the block along the 
inclined. 

 (A) ;fn ost fu;r osx ls xfr dj jgk gks rks CykWsd ij dk;Zjr ?k"kZ.k cy 64N gksxkA  

 (B*) ;fn ost fu;r osx ls xfr dj jgk gks rks CykWsd dk Roj.k 'kwU; gksxkA   

 (C*) ;fn ost 2 ( î ) m/s2 Roj.k ls xfr dj jgk gks rks CykWd ij dk;Zjr ?k"kZ.k cy 44N gksxkA  

 (D*) ;fn ost 10 ( î ) m/s2 Roj.k ls xfr dj jgk gks rks ost ij ?k"kZ.k cy 20N ur ry ds vuqfn'k uhps dh vksj gksxkA 
 

Sol. (A, B) If moving with constant velocity then a = 0 
so friction available = µmgcos= (0.8) (10) (10) (4/5) = 64 N.  
but mgsin = 60N      
so required friction is 60N. 
So net force is zero. 

(C) a = 2 î  f = mg sin 37º – m a cos 37º = 44 N 
(D) f = mg sin 37º – ma cos 37° = – 20 N 

 

 
 

Sol. ;fn leku osx ls xfr dj jgk gS rks a = 0 

vr% miyC/k ?k"kZ.k = µmgcos = (0.8) (10) (10) (4/5) = 64 N. 

fdUrq mgsin = 60N    

vr% vko';d ?k"kZ.k 60N.  vr% dqy cy 'kwU; gSA 

rFkk a = 2 î  

pqafd Roj.k ds dkj.k N > 80, vr% favailable > 64N 

rFkk tc  a = 10 î  rks ?k"kZ.k 20N uhps dh vksj gksxkA 
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5. Suppose a body that is acted on by only two forces, is accelerated. For this situation, mark the incorrect 
statement(s) :         
ekuk ,d oLrq vkjksfir nks cyksa ds dkj.k Rofjr gSA bl fLFkfr ds fy, vlR; dFku Nk¡Vks &  

 (A*) The body cannot move with constant speed oLrq fu;r pky ls xfr ugha dj ldrh gSA 

 (B*) The velocity can never be zero  osx dHkh Hkh 'kwU; ugha gks ldrk gSA 

 (C) The sum of two forces cannot be zero nks cyksa dk ;ksx 'kwU; ugha gks ldrk gSA 

 (D*) The two forces must act in the same line nksauks cy ,d gh js[kk es vkjksfir gksuk pkfg,A 
Sol. Under the action of two forces if the body is accelerating, it means a net force is acting on body and it 

can never attain a constant velocity or speed. [Provided initial velocity is either zero or its direction is 
same as that of acceleration.] 

 If the two forces are equal then for the present situation they can't act along the same line, but if forces 
are unequal then they may act along the same line. 

Sol. nks cyksa ds vUrxZr ;fn oLrq Rofjr gS rks oLrq ij ifj.kkeh cy vkjksfir gksxk rFkk ;g dHkh Hkh fu;r pky ;k 

fu;r osx çkIr ugha djsxhA [pkgs çkjEHk esa 'kwU; osx fn;k tk, ;k çkjfEHkd osx dh fn'kk Roj.k dh fn'kk esa j[kh 

tk,] ;fn nksauks cy leku gS rks nh xbZ fLFkfr ds fy, nksauks cy ,d js[kk ds vuqfn'k dk;Zjr ugha gks ldrsA ijUrq 

;fn cy vleku gS rks ;g ,d js[kk ds vuqfn'k dk;Zjr gks ldrs gSA  

 

6. Three blocks are connected by light strings as shown in figure and pulled by a force F = 60 N.  
If  mA = 10 kg, mB = 20 kg and mC = 30 kg, then :   

 rhu CykWdksa dks fp=kkuqlkj jLlh ls tksM+dj F = 60 N cy ls [khapas tkrs gSA ;fn mA = 10 kg, mB = 20 kg rFkk  

mC = 30 kg gks rks :      

      
 (A) acceleration of the system is 2 m/s2 fudk; dk Roj.k 2m/s2 gksxkA 

 (B*) T1 = 10 N   
 (C*) T2 = 30 N      
 (D) T1 = 20 N & T2 = 40 N 

Sol. Acceleration of system a = 
A B C

F

m m m 
 

 a = 
60

10 20 30 
 = 1m/s2 

 FBD of A :   
 T1 = mA .a 
 T1 = 10(1) = 10N 
 FBD of B :   

 T2 – T1 = mBa  
 T2 – 10 = 20(1) 
  T2 = 30 N. 
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COMPREHENSION : 
 A projectile is thrown with velocity v making an angle  with the horizontal. It just crosses the tops of 

two poles, each of  height h, after 1s and 3s, respectively. 
 v osx rFkk {kSfrt ls iz{ksI; dks.k ij QSadk x;k iz{ksI; Qsadus ds Øe'k% 1s rFkk 3s le; i'pkr~ leku Å¡pkbZ h ds 

nks [kEcksa dks ikj djrk gSA 

 
7. choose the correct option(s)   
 lgh fodYi@fodYiksa dk p;u dhft;s  
 (A*) the time of flight of projectile is 4 sec. 
 (B) the time of flight of projectile is 5 sec. 
 (C*) the maximum height attained by projectile is 2g 
 (D) the maximum height attained by projectile is 4g 
 (A*) iz{ksI; dk mì;udky 4 lsd.M gSA 

 (B) iz{ksI; dk mì;udky 5 lsd.M gSA 

 (C*) iz{ksI; }kjk izkIr vf/kdre Å¡pkbZ 2g gSA 

 (D) iz{ksI; }kjk izkIr vf/kdre Å¡pkbZ 4g gSA 
 
8. Which of the following is/are correct : 
 fuEu esa ls dkSulk@dkSuls lgh gS % 

 (A) the height h of the poles is 
5g

2
 

 (B*) the height h of the poles is 
3g

2
 

 (C*) the distance between the poles is 2vcos  
 (D*) the range of the projectile is 4vcos  

 (A) [kEHks dh Å¡pkbZ h = 
5g

2
 gSA 

 (B*) [kEHks dh Å¡pkbZ h = 
3g

2
 gSA  

 (C*) [kEHkksa ds e/; nwjh 2vcosgSA  

 (D*) iz{ksI; dh ijkl 4vcosgSA  
 
Sol. (7,8)  

1sec 1sec

2sec 

h h 

vcos×2 

vcos×4 

v 


t=0 

t=1 t=3 

t=4 

 
T = 4 = 2uy/g  uy = 2g 

h = uyt + 
2

1
ayt2 = 2g – 

2

g
 = 

2

g3
 ,   H = 

g2

u2
y  = 2g 
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9. A mass 2kg is suspended as shown in figure. The system is in equilibrium in vertical plane. Assume 
pulleys to be massless. The force constant of the spring is 100 N/m.If the extension in the spring is 

given by 
x

10
 m. Find x? (g = 10 m/s2)    

 2kg nzO;eku fp=kkuqlkj yVdk gqvk gSA fudk; Å/okZ/kj ry esa lkE;koLFkk esa gSA ekuk lHkh f?kjfu;k¡ nzO;ekughu gSA 

fLçax dk cy fu;rkad 100 N/m gSA ;fn fLçax esa çlkj 
x

10
 ehVj gks rks x dk eku Kkr djks ? (g = 10 m/s2) 

      
Ans. 8 
Sol. T = Mg 

  
 T1 = T + Mg = 2Mg 

 Kx = 2T1  or x = 12T

K
 = 

4Mg

K
. 

 

10. Two blocks of mass m and 2m are slowly just placed in contact with each other  on a rough fixed 
inclined plane as shown.Initially both the blocks are  at rest on inclined plane. The coefficient of friction 
between either block and inclined surface is . There is no friction between both the blocks.  Neglect 
the tendency of rotation of blocks on the inclined surface. Column I gives four situations. Column II 
gives condition under which statements in column I are true. Match the statements in column I with 
corresponding conditions in column II .     

 m rFkk 2m nzO;eku ds nks CykWd ,d ?k"kZ.k;qDr fLFkj ur ry ij /khjs ls bl rjg j[ks tkrs gS fd os Bhd lEidZ esa 

gS] rFkk izkjEHk esa fLFkj gSA izR;sd CykWd dk ur ry ds lkFk ?k"kZ.k xq.kkad  gS CykWdksa ds ur ry ij ?kw.kZu dh 

izof̀r dks ux.; ekfu,A nksuks fn[kk;s x;s CykWd ds chp dksbZ ?k"kZ.k ugh gSA izkjEHk esa nksuksa CykWd ur ry ij fojke 

ij gSaA LrEHk-I esa pkj fLFkfr;k¡ nh xbZ gSA LrEHk-II esa izfrcU/k fn;s x;s gSa ftlds vUrxZr LrEHk-I esa fn;s x;s dFku 

lR; gSA LrEHk-I esa fn;s x;s dFkuksa dks LrEHk-II esa fn;s x;s laxr izfrcU/kks ls lqesfyr dhft,A  

 
    Column I     Column II 
 (A) The magnitude of acceleration of both blocks are same if  (p) = 0 
 (B) The normal reaction between both the blocks is zero if  (q)   > 0 
 (C) The net reaction exerted by inclined surface on each    (r)  > tan  
       block make same angle with inclined surface (AB) if 
 (D) The net reaction exerted by inclined surface on block   (s)  < tan  
       of mass 2m is double that of net reaction exerted by  
       inclined surface on block of mass m if 
    LrEHk I         LrEHk II 
 (A) nksuksa CykWdksa ds Roj.kks dk ifjek.k leku gksxk ;fn    (p) = 0 
 (B) nksuksa CykWdksa ds chp vfHkyEc izfrfØ;k 'kwU; gksxh ;fn   (q)   > 0 
 (C) ur ry }kjk izR;sd CykWd ij vkjksfir usV ¼ifj.kkeh½     (r)  > tan  
       izfrfØ;k ur lrg (AB) ls leku dks.k cuk;sxh ;fn 
 (D) ur ry }kjk 2m nzO;eku ds CykWd ij vkjksfir     (s)  < tan  
       usV ¼ifj.kkeh½ izfrfØ;k] ur ry }kjk m nzO;eku ds  

    CykWd ij vkjksfir usV izfrfØ;k dh nqxquh gksxh ;fn 
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Ans. (A) p,q,r,s   (B) p,q,r,s,  (C) p,q,r,s,  (D) p,q,r,s 
Sol. (A) For  > tan , the magnitude of acceleration of both blocks is zero. Hence acceleration of both 

blocks is same. 
 For   > tan , the acceleration of both blocks is same and equal to (g sin + g cos) 
 Hence whatever be the value of , the acceleration of both blocks shall be same. 
 (B) For tan > , both blocks are at rest and their binding with inclined surface is not broken. Hence the 

blocks cannot exert force on each other. Therefore normal reaction between both blocks is zero. 
 For  tan > , both blocks will move down the incline with same acceleration when they are not in 

contact. Hence they have no tendency to approach. 
 Hence when both blocks are in contact, they will not exert normal reaction no tendency to approach. 
 Hence whatever be the value of , normal reaction between both blocks is zero. 
 (C & D) For   > tan , both blocks are at rest. 
 The normal reaction (N), friction (f) and net reaction on each blocks by inclined surface are as shown. 
 (A)  > tan ds fy,] nksuksa CykWdksa ds Roj.k dk ifjek.k 'kwU; gksxk] blfy;s nksuksa CykWdksa dk Roj.k leku gSA 

  > tan, ds fy,] nksuksa CykWdksa dk Roj.k leku gS rFkk (g sin + g cos) ds cjkcj gSA 

 blfy;s  dk eku pkgs dqN Hkh gks] nksuksa CykWdksa dk Roj.k leku gksxkA 

 (B) tan >   ds fy,] nksuksa CykWd fojke ij gksaxs rFkk mudk ur lrg ds lkFk cU/ku ugh VwVrk gSA blfy;s CykWd 

,d nwljs ij cy vkjksfir ugh dj ldrs gSA blfy;s nksuksa CykWdksa ds chp vfHkyEc izfrfØ;k 'kwU; gksxhA 

 tan >   ds fy,] nksuksa CykWd ur ry ij uhps dh vksj leku Roj.k ls xfr djrs gSa] tc os lEidZ esa ugh gksrs gSaA 

blfy;s muesa ikl vkus dh izo`fÙk ugh gksxhA blfy;s tc CykWd lEidZ esa gksrs gS] rks os ,d nwljs ij vfHkyEc 

izfrfØ;k vkjksfir ugh djrs gSaA 

 blfy;s , dk eku dqN Hkh gks] nksuksa CykWdksa ds chp vfHkyEc izfrfØ;k 'kwU; gSA 

 (C & D)  > tan, ds fy, nksuksa CykWd fojke ij gksaxsA ur lrg }kjk izR;sd CykWd ij vfHkyEc izfrfØ;k (N), ?k"kZ.k 

(f) rFkk usV izfrfØ;k fp=kkuqlkj gksaxhA  

 
 It is obvious 1 = 2 and R2 = 2R1 . 
 For   < tan , both blocks move down the incline. 
 The normal reaction (N), friction (f) and net reaction on each blocks by inclined surface are as shown. 
 ;g Li"V gS 1 = 2 rFkk R2 = 2R1 . 

  < tan, ds fy, nksuksa CykWd ur ry ij uhps xfr djsaxsA 

 ur lrg }kjk izR;sd CykWd ij vfHkyEc izfrfØ;k (N), ?k"kZ.k (f) rFkk usV izfrfØ;k fp=kkuqlkj gksxhA  

     
  
 Again it can be seen that 1 = 2 and R2 = 2R1 .  
 Hence whatever be the value of , R2 = 2R1 and 2 = 1. 
 iqu% ;g ns[kk tk ldrk gS fd 1 = 2 rFkk R2 = 2R1 .  

 blfy;s  dk eku dqN Hkh gks] R2 = 2R1 rFkk 2 = 1. 
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Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP No. : B11 
1. (C) 2. (B) 3. (A) 4. (A)  5. (D)  6. (D)  7. (B)  
8. (C)  9. (C)  10. (C)  11. (C) 12. (C)  13. (D) 14. (A)

 

15. (D) 16. (D)  17. (A) 18. (C) 19. (B) 20. (B) 
 

1. Two blocks of masses m1 and m2 connected by a string are placed gently over a fixed inclined plane, 
such that the tension in the connecting string is initially zero. The coefficient of friction between m1 and 
inclined plane is µ1 ; between m2 and the inclined plane is µ2 . The tension in the string shall continue to 
remain zero if       

 ,d fLFkj urry ij jLlh ls tqM+s gq, nks CykWd m1 rFkk m2 lko/kkuhiwoZd bl çdkj j[ks x, gS fd jLlh esa 

izkjfEHkd ruko 'kwU; gSA m1 rFkk urry ds e/; ?k"kZ.k xq.kkad µ1 ,oa m2 rFkk urry ds e/; ?k"kZ.k xq.kkad µ2 gSA 

jLlh esa ruko ges'kk 'kwU; jgsxk ;fn &  

             
(A) µ1 > tan   and rFkk µ2 < tan   (B) µ1 < tan   and rFkk µ2 > tan   

(C*) µ1 > tan   and rFkk µ2 > tan   (D) µ1 < tan   and rFkk µ2 < tan  
Sol. The tension in the string initially is zero. If µ1 > tana and µ2 > tanb, both the blocks will not move down 

the incline and the tension in the string shall continue to remain zero. 
 
2. A block of mass 2 kg is given a push for a moment horizontally and then the block starts sliding over a 

horizontal plane. The graph shows the velocity-time graph of the motion. The co-efficient of sliding 
friction between the plane and the block is:    

 ,d CykWd ftldk nzO;eku 2 kg gS bldks {kf.kd {kSfrt /kDdk fn;k tkrk gS rc CykWd {kSfrt ry ij fQlyuk 

izkjEHk djrk gSA xzkQ xfr ds fy, osx le; xzkQ crkrk gSA {kSfrt ry o CykWd ds e/; xfrd ?k"kZ.k xq.kkad gksxk & 

            
 (A) 0.02   (B*) 0.20  (C) 0.04  (D) 0.40 
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Sol. The magnitude of deceleration from graph is  
 eanu dk ifjek.k ¼xzkQ ls½ 

  a = 
04

08




 = 2m/s2 

 The deceleration of block is  
 CykWd dk eanu 

 a = µg     µ = 
g

a
 = 0.2  

 

3. A body of mass m is kept on a rough fixed inclined plane of angle of inclination = 30º. It remains 
stationary. Then magnitude of force acting on the body by the inclined plane is equal to:     

 m nzO;eku dk ,d CykWd = 30º dks.k okys fLFkj [kqjnjs urry ij j[kk tkrk gSA ;g fLFkj voLFkk esa jgrk gS rks 

CykWd ij urry ds }kjk yxk;s x;s cy dk ifj.kke gksxkA  

(A*) mg      (B) mg sin    

(C) mg cos      (D) none of these buesa ls dksbZ ugha 

Sol. N = mg cos , fs = mg sin 
 R2 = N2 + fs2 

  R = mg   (A).  
 
4. A particle of mass 5 kg is moving on rough fixed inclined plane with constant velocity of 5 m/s as shown 

in the figure. Find the friction force acting on a body by plane. 
 5 kg nzO;eku dk ,d CykWd fLFkj rFkk [kqjnjs urry ij 5 m/s ds fu;r osx ls fp=kkuqlkj xfr dj jgk gS rks lrg 

}kjk CykWd ij yxk;k x;k ?k"kZ.k cy gksxkA    

       
 (A*) 25 N  (B) 20 N  (C) 30 N  (D) none of these buesa ls dksbZ 

ugh 

Sol. fk = kN = k mg cos300 = mg sin300 = 5 (10) 
1

2

 
  

  fk = 25 N  

 
5. A block of mass 4 kg is kept on ground. The co-efficient of friction between the block and the ground is 

0.80. An external force of magnitude 30 N is applied parallel to the ground. The resultant force exerted 
by the ground on the block is:    

 ,d 4 kg nzO;eku dk xqVdk tehu ij j[kk gqvk gSA xqVds rFkk tehu ds e/; ?k"kZ.k xq.kkad 0.80 gSA ,d 30 N 

ifjek.k dk ckº; cy tehu ds lekUrj yxk;k x;k gSA xqVds ij tehu }kjk yxk;k x;k ifj.kkeh cy gS & 
 (A) 40 N  (B) 30 N  (C) 0 N   (D*) 50 N 
Sol. N = mg = 40 
 (fs)max = N = (0.8) (40) = 32 
 fs = ext.  force = 30 
 R2 = N2 + fs2 = (50)2   

 R = 50 N. 
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6. Two blocks of masses 8kg and 6kg are connected with a string & placed on a rough horizontal surface. 
Surface itself is accelerating up with 2 m/s2. Two forces 60 N each are acting on the two blocks as 
shown. Friction coefficient for 8kg is 0.5 & that for 6 kg is 0.6. Tension in the string is : (g = 10 m/s2)  

 8kg o 6kg nzO;eku ds nks xqVds ,d Mksjh ls tqMs gSA ,oa ,d [kqjnjh {kSfrt lrg ij j[ks gSA lrg Lo;a Åij dh 

vksj 2 m/s2 ds Roj.k ls Rofjr gSA nks cy izR;sd 60 N nks xqVdksa ij fp=kkuqlkj dk;Zjr gSA 8kg ds fy, ?k"kZ.k 

xq.kkad 0.5 gSA ,oa 6 kg ds fy, 0.6 gSA Mksjh esa ruko gSA  (g = 10 m/s2)  

      
 (A) 60 N  (B) 12 N  (C) 43.2 N  (D*) 16.8 N 
Sol. fR for 8 kg = 0.5 × 8(10 + 2) = 48 N 
 fR for 6 kg = 0.6 × 6 (10 + 2) = 43.2 N 
 It can be verified that limiting friction will act on 6 kg 
 From FBD, tension = 16.8 N 
 8 kg ds fy, fR = 0.5 × 8(10 + 2) = 48 N 

 6 kg ds fy, fR = 0.6 × 6 (10 + 2) = 43.2 N 

 ;g tkapk tk ldrk gS fd 6 kg ij lhekUr ?k"kZ.k dk;Z djsxk  

 eqDr oLrq fp=k (FBD) ls] ruko = 16.8 N 

   
 
7. A mass m is supported as shown in the figure by ideal strings connected to a rigid wall and to a mass 

3m at rest  on a fixed horizontal surface. The string connected to larger mass is horizontal, that 
connected to smaller mass is vertical and the one connected to wall makes an angle 60° with 
horizontal.Then the minimum coefficient of static friction between the larger mass and the horizontal 
surface that permits the system to remain in equilibrium in the situation shown is:     
n`<+ nhokj ,oa fLFkj {kSfrt lrg ij fLFkj j[ks 3m nzO;eku ls vkn'kZ Mksfj;ksa dh lgk;rk ls m nzO;eku dks 

fp=kkuqlkj tksM+k x;k gSA cM+s nzO;eku ls tqM+h Mksjh {kSfrt gS] NksVs nzO;eku ls tqM+h jLlh Å/okZ/kj gS rFkk fp=kkuqlkj 

vU; jLlh {kSfrt ls 60° dk dks.k cukrs gq;s fnokj ls tqM+h gSA iznf'kZr fLFkfr esa lEiw.kZ fudk; dks lUrqyu esa j[kus 

ds fy, cM+s nzO;eku ,oa {kSfrt lrg ds e/; U;wure LFkSfrd ?k"kZ.k xq.kkad dk eku Kkr djksA 

      

60°
3m

m
  

 (A) 
3

1
   (B*) 

33

1
  (C) 

2

3
   (D) 

2

3
 

Sol. 
60°

mg

3  mg

T

 

 At the instant 3m is about to slip, tension  
 in all the strings are as shown  
 ftl {k.k 3m fQlyus dks gksxk ml {k.k lHkh  

 Mksfj;ksa esa ruko fp=kkuqlkj gksxkA 

  3 mg  = T cos 60°   .... (1) 
 and rFkk mg = T sin 60°  .... (2)   

    = 
33

1
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8. Two persons, pull each other through a massless rope in 'tug of war' game. Who will win?     

 nks vkneh jLlk&dLlh ds [ksy esa ,d nwljs dks ,d Hkkjghu jLlh ds ek/;e ls [khap jgs gSa\ dkSu thrsxk\    

 
 (A) one whose weight is more 
 (B) one who pulls the rope with a greater force 
 (C*) one who applies more friction force (shear force) on ground  
 (D) one who applies more normal force (compressive force) on ground   
 (A) og ftldk Hkkj T;knk gSA  

 (B) og tks jLlh dks T;knk cy ls [khaprk gSA 

 (C*) og tks tehu ij vf/kd ?k"kZ.k cy ¼Li'kZjs[kh; cy½ yxkrk gSA  

 (D) og tks tehu ij vf/kd vfHkyEc cy ¼ncko cy½ yxkrk gSA  

Sol. The person applying more frictional force on ground will win.  
 tks vkneh tehu ij T;knk ?k"kZ.k cy yxkrk gS] ogh ftrsxkA 

 

9. Value of  is increased gradually from  = 0. At  = tan–1 







2

1
 both the blocks just start slipping. Than 

value of 2 is: (g = 10 m/s2)       

  = 0 ls  dk eku yxkrkj c<+ jgk gSA  = tan–1  







2

1
 ij nksauks CykWd xfr djuk çkjEHk djrs gSA rc 2 dk eku 

gS : (g = 10 m/s2)        
      

       
 (A) 0.5   (B) 0.4   (C*) 0.6   (D) 0.3 
Sol. At limiting case lhekUr fLFkfr ij (10 + 20) g sin = [(10) (0.3) + 20 2] g cos 

  2 = 0.6. 
 
10. In the system shown in figure the friction coefficient between ground and bigger block is µ.There is no 

friction between both the blocks.The string connecting both the block is light; all three pulleys are light 
and frictionless. Then the minimum limiting value of µ so that the system remains in equilibrium is 

 fp=k esa fn[kk;s x;s fudk; esa cM+s CykWd rFkk tehu ds chp ?k"kZ.k xq.kkad µ gSA nksuksa CykWdksa ds chp dksbZ ?k"kZ.k ugh 

gSA nksuksa CykWdksa dks tksM+us okyh Mksjh gYdh gS] lHkh rhuksa f?kjfu;k¡ gYdh rFkk ?k"kZ.kjfgr gSaA rks µ dk U;wure 

lhekUr eku rkfd fudk; lkE;oLFkk esa jgs] gksxk & 

 

 (A) 
2

1
   (B) 

3

1
   (C*) 

3

2
   (D) 

2

3
 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-12 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Sol. In equilibrium   (lkE;oLFkk esa) 

 

N

f
2T

2m
T = mg

2mg
mg

m

T

 
 T = mg 
 N = 3 m  
 & f = 2T = 2mg      
 in limiting case f < fmax. 

 lhekUr fLFkfr esa] f < fmax. 

  2mg < µ N  
  2mg < 3µ mg 

  µ  >  
3

2
 

 
11. A block of mass 20 kg is acted upon by a force F = 30 N at an angle 53° with the horizontal in 

downward direction as shown. The coefficient of friction between the block and the horizontal surface is 
0.2. The friction force acting on the block by the ground is (g = 10 m/s2)    

 20 kg nzO;eku ds ,d CykWd ij ,d cy F = 30 N {kSfrt ls 53° ds dks.k ij uhps dh vksj yxk;k tkrk gS tSlk 

fd fp=k esa fn[kk;k x;k gSA CykWd vkSj {kSfrt lrg ds chp ?k"kZ.k xq.kkad 0.2 gSA /kjkry }kjk CykWd ij yxk;s x;s 

?k"kZ.k cy dk eku gS (g = 10 m/s2)     
F
53°

 
 (A) 40.0 N  (B) 30.0 N  (C*) 18.0 N  (D) 44.8 N 

Sol. 

mg

Fsin53°

F

Fcos53°
53°

N

N
 

Max. frictional force  
 vf/kdre ?k"kZ.k cy 

  fmax = N      
       = (mg + F sin53°) 

       = 0.2 (20 × 10 + 30 ×
5

4
 ) = 44.8 N 

 As applied horizontal force is Fcos53° 
 = 18N < fmax, friction force will also be 18 N. 
 pwafd yxk;k x;k {kSfrt cy Fcos 53° gS = 18N < fmax, ?k"kZ.k cy Hkh 18 N gksxkA 

 

12. A uniform rope of length  lies on a table. If the coefficient of friction is  then the maximum length I1 of 
the part of this rope which can overhang from the edge of the table without sliding down is  

 ,d leku eksVkbZ o  yEckbZ dh jLlh Vscy ij j[kh gSA ;fn ?k"kZ.k xq.kkad µ gS rks bl jLlh dh og vf/kdre 

yEckbZ D;k gksxh ftl Hkkx dks Vscy ls uhps yVdus ij Hkh jLlh uhps u fQlys & 

 (A) 



   (B)  
1


  (C*) 




1


    (D) 




1


  

Sol. The length of the rope which can overhang from the edge of the table without sliding down is given by  
 jLlh dh yackbZ tks Vscy dh fdukjh ls yVdk, tkus ij ugh fQlys gksxh  

   1 = 










1
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13. A lift is moving downwards with an acceleration equal to the acceleration due to gravity. A body of mass 
M kept on the floor of the lift is pulled horizontally, if the coefficient of friction is µ, then the frictional 
resistance offered by the body is   

 ,d fy¶V uhps dh vksj xq:Roh; Roj.k ds cjkcj Roj.k ls xfr dj jgh gSA fy¶V  ds Q'kZ ij j[kh ,d M nzO;eku 

dh oLrq dks {ksfrt fn'kk esa [khapk tkrk gSA ;fn ?k"kZ.k xq.kkad µ gks rks oLrq ij ?k"kZ.k cy dk eku gksxk& 

 (A) Mg (B) µMg (C) 2µMg (D*) zero 'kwU; 
Sol. N = 0  so friction = 0 
 
14. A block of metal is lying on the floor of a bus. The maximum acceleration which can be given to the bus 

so that the block may remain at rest, will be-  
 ,d /kkrq dk CykWd ,d cl dh Nr ij j[kk gqvk gSA cl dks fn;k tk ldus okyk og vf/kdre Roj.k D;k gks rkfd 

CykWd fLFkj jgs& 

 (A*) µg   (B) 2 µg   (C) µ
2
g   (D) µg

2 

Sol. ma = mg         a = g   

  
 
15. A 60 kg body is pushed horizontally with just enough force to start it moving across a floor and the 

same force continues to act afterwards. The coefficient of static friction and sliding friction are 0.5 and 
0.4 respectively. The acceleration of the body is :     

 60 fdxzk- dh oLrq dks vko';d cy yxkdj {kSfrt fn'kk esa /kdsyk tkrk gS] ftlls ;g Q'kZ ij pyuk izkjEHk dj 

nsrh gS rFkk ;g cy fujUrj dk;Zjr jgrk gSA LFkSfrd o xfrd ?k"kZ.k xq.kkad Øe'k% 0.5 o 0.4 gS rks oLrq dk Roj.k 

gksxk & 
 (A) 6 m/s2  (B) 4.9 m/s2  (C) 3.92 m/s2  (D*) 1 m/s2 

Sol.  

 a = 
m

ff ks   =  
m

mg)( ks 
= (S – k) g 

 = (0.5 – 0.4)10  = 1 m/sec2  
 
16. Two block A and B placed on a plane surface as shown in the figure. The mass of block A is 100 kg 

and that of block B is 200 kg. Block A is tied to a stand and block B is pulled by a force F. If the 
coefficient of friction between the surfaces of A and B is 0.2 and the coefficient of friction between B 
and the plane is 0.3 then for the motion of B the minimum value of F will be- 

 fp=kkuqlkj nks CykWd A o B ,d ry ij j[ks gS CykWd A dk nzO;eku 100 fdxzk ,oa B dk 200 fdxzk gSA CykWd A dks 

LVs.M ls cka/kk x;k gS rFkk CykWd B dks cy F ls [khapk tkrk gSA ;fn CykWd A vkSj B ds e/; ?k"kZ.k xq.kkad 0.2 ,oa 

B o ry ds e/; ?k"kZ.k xq.kkad 0.3 gks rks  B dh xfr ds fy, vko';d U;wure cy F dk eku gksxk&  

     

B

A
F

 
 (A) 700 N  (B) 1050 N  (C) 900 N  (D*) 1100 N 

Sol.  

 for motion to start xfr izkjEHk gksus ds fy,  

 f  0.2 × 100 g + 0.3 × 300 g = 1100 N  
 Fmin 

 
= 1100 N  
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17. A block B is pushed momentarily along a horizontal surface with an initial velocity v. If  is the 
coefficient of sliding friction between B and the surface, block B will come to rest after a time : 

 ,d CykWd B dks izkjfEHkd osx v ls {kSfrt lrg ds vuqfn'k {kf.kd /kDdk fn;k tkrk gSA ;fn B rFkk lrg ds e/; 

?k"kZ.k xq.kkad gS rks fdrus le; i'pkr CykWd B fojkeoLFkk ij vk;sxkA  

       

 (A*)  
g

v
  (B)  

v

g
  (C) 

v

g
   (D) 

g

v
 

Sol. Block B will come to rest, if force applied to it will vanish due to frictional force acting between block B 
and surface, i.e, foce applied = frictional force 

 CykWd B fojke ij vk;sxk ;fn bl ij vkjksfir cy CykWd B rFkk lrg ds e/; dk;Zjr ?k"kZ.k cy ds dkj.k lekIr 

gks tkrk gSA vFkkZr vkjksfir cy = ?k"kZ.k cyA     

 i.e., vFkkZr mg = ma    or  ;k  mg = m 







t

v
    or ;k  t = 

g

v


 

 
18. The coefficient of friction between the block and the horizontal surface is µ. The block moves towards 

right under action of horizontal force F(figure -a). Sometime later another force P is applied to the block 
making an angle  (such that tan = ) with vertical as shown in (figure - b). After application of force P, 
the acceleration of block shall     

 CykWd rFkk {kSfrt lrg ds e/; ?k"kZ.k xq.kkad µ gSA ¼fp=k-a esa) {kSfrt cy F ds vUrxZr CykWd nka;h vksj xfr djrk 

gSA dqN le; ckn (fp=k-b esa) Å/okZ/kj ls  dks.k (bl izdkj fd tan = ) ij nwljk cy P, CykWd ij yxk;k tkrk 

gSA cy P ds vkjksfir gksus ds ckn] CykWd dk Roj.k &  

          
 (A) increase    (B) decrease    
 (C*) remains same   (D) information insufficient for drawing inference. 
 (A) c<sxkA    (B) ?kVsxkA 

 (C*) leku jgsxkA    (D) dksbZ Hkh fu"d"kZ fudkyus ds fy, vk¡dM+s vi;kZIr  
Sol. The free body diagram of block in fig.b is as shown. 

   
 \ N = mg + P cosq        
 and acceleration of block 

  a =  
m

)cosPmg(sinPF 
    

  a = 
m

mgF

m

)cosPmg(
cos

sin
sinPF 








 

 Hence P does not change acceleration. 
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gy% fp=k-b esa CykWd eqä oLrq fp=k fn[kk;k x;k gSA  

   

  N = mg + P cos        
 rFkk CykWd dk Roj.k  

  a =  F Psin (mg Pcos )

m

          

  a = 

sin
F Psin (mg Pcos ) F mgcos

m m


         

 blfy;s P dk Roj.k ifjofrZr ugh gksrk gSA 

    
19. In the figure shown if friction co-efficient of block 1 and 2 with inclined plane is 1 = 0.5 and 

2 = 0.4 respectively, then find out the correct statement.   
 fp=k esa çnf'kZr CykWd 1, 2 rFkk urry ds e/; ?k"kZ.k xq.kkad Øe'k% 1 = 0.5 rFkk 2 = 0.4 gS rks lR; dFku pqfu,A 

       
 (A) both block will move together    
 (B*) both block will move separately 
 (C) there is a non-zero contact force between two blocks 
 (D) none of these 
 (A) nksauksa CykWd lkFk&lkFk xfr djsaxsA 

 (B*) nksauks CykWd vyx&vyx xfr djsaxsA 

 (C) nksauks CykWdksa ds e/; v'kwU; lEidZ cy gSA 

 (D) buesa ls dksbZ ugha 
Sol. If we consider blocks 2 & 1 independently then there accelerations would be 
 for block (1) 

 a1 = g sin – µ1 g cos= g 
3 1 1

2 2 2

 
  

  
 = 

g 2 3 1

4

    

 for block (2)  

 a2 = gsin – µ2 g cos = g 
3 2 1

2 5 2

 
  

  
 =  

g

10 5 3 2  
 

 sin a2 > a1 so both blocks will move separately.   
 

20. A block A is kept on a rough inclined plane. Initially  = 0. The  co-efficient of kinetic friction between 

A and the inclined plane is 3 . The angle  is increased slowly. When  becomes 60º, then:    

      
 (A) A slides down with constant velocity   
 (B*) A does not slide    
 (C) A slides down with constant non-zero acceleration 
 (D) A slides down with constant acceleration.  
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 CykWd A dks [kqjnjs ur ry ij j[kk x;k gSA izkjEHk esa  = 0 gS rFkk lEidZ lrg rFkk CykWd A ds e/; xfrd ?k"kZ.k 

xq.kkad 3  gSA ;fn dks /khjs&/khjs c<+krs gSa rFkk tc ;g 60º gks tkrk gS] rc :   

      
 (A) CykWd A fu;r osx ls fQlysxk      

(B*) CykWd A ugha fQlysxk  

 (C) CykWd A uhps dh rjQ v'kwU; rFkk vpj Roj.k ls xfr djsxk   

 (D) CykWd A fu;r Roj.k ls uhps dh rjQ xfr djsxk  

Sol. At  = 60° 
 mgsin = µmg cos  

  
  Net force on the block is zero. Since initially block was at rest relative to inclined plane, it  

 continues to remain in rest. 
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ANSWER KEY OF DPP No. : B12 
1. (C) 2. (C) 3.  (A,B,C,D)  4. (B,C)   5. (A,B,C)   
6.  (A,B,C,D)  7. (B) 8. (B,C)   9. 2  10. (A) 
 

1. A plank having mass M is placed on smooth horizontal surface. Block of mass m is placed on it 

coefficient of friction between block and plank is 0 kx  , where k is constant and x is relative 

displacement of block w.r.t. plank. A force F is applied on block where F = at, where a = 10; t is in 
second. Find t0 when relative motion will occur between block and plank (use g = 10 m/s2). 

 M nzO;eku dk ,d r[rk fpduh {kSrht lrg ij fLFkr gSA ,d vU; m nzO;eku dk xqVdk bl r[rs ij j[kk gqvk gS 

rFkk bl xqVds ,oa r[rs esa e/; ?k"kZ.k xq.kkad 0 kx   gS , ;gk¡ K  ,d fu;rkad gS rFkk x r[rs ds lkis{k xqVds }kjk 

pyk x;k foLFkkiu gSA ,d cy F = at, tgk¡ a = 10; rFkk t lSds.M esa gS] xqVds ij vkjksfir fd;k tkrk gSA og le; 

t0 Kkr djksa tc xqVds rFkk r[rs ds e/; lkis{k xfr izkjEHk gks tk;s (g = 10 m/s2).  

 

F

M

m

smooth  

 (A)  
2

0
0

M
M

m


   (B)  

2
0

0

M
m

m


    (C*)  

2
0

0

m
m

M


   (D)  

2
0

0

m
M

M


   

Sol. Let at time t0 relative motion will occur ekuk lkis{k xfr izkjEHk gksus dk le; t0 gSA 

             

0mg

M
 

        0mg Ma    ….. (1) 

       
10t0M

0mg         
 0 010 t mg ma   ….. (2) 

 From (1) and (2) ; lehdj.k (1) rFkk (2) ls 

        
2

0
0 0

m
t m

M
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2. A particle is projected from a point (1,1) aiming towards a point (5,9). It fell on ground along x axis after 
1 sec. If it falls on x–axis then the x–co–ordinate of that point is  (g = 10 m/s2) 

 ,d d.k dks fcUnq (1,1) ls fcUnq (5,9) dh rjQ ç{ksfir fd;k tkrk gSA x v{k ds vuqfn'k ;g tehu ij 1 sec esa 

fxjrk gSA ;fn ;g x–v{k ij fxjrk gks rks bl fcUnq dk x–funsZ'kkad Kkr djksA (g = 10 m/s2) 

       
 (A) 1   (B) 2   (C*) 3    (D) 4 
Sol. For particle  d.k ds fy, 

 1 = – u sin + 
2

1
gt2 , tan = 

4

8
 

 u = 2 5 m/s 

 range ijkl = u cos × time = 2 × 1 = 2 m 
 
3.  A car is accelerating on a horizontal road with acceleration = 20 m/s2. A box that is placed inside the 

car, of mass m = 10 kg is put in contact with the vertical wall as shown. The friction coefficient between 
the box and the wall is  = 0.6.      

 ,d dkj 20 m/s2 ds Roj.k ls ,d {kSfrt lM+d ij Rofjr gSA dkj ds vUnj ,d ckWDl m = 10 kg dk Å/okZ/kj 

nhokj ds lEidZ esa n'kkZ;s vuqlkj j[kk gSA ckWDl o nhokj ds e/; ?k"kZ.k xq.kkad  = 0.6 gSA        

 
 (A*) The acceleration (with respect to ground) of the box will be 20 m/sec2  
 (B*) The friction force acting on the box will be 100 N 

 (C*) The contact force between the vertical wall and the box will be 100 5  N 
 (D*) The net contact force between the vertical wall and the box is only of electromagnetic in nature. 
 (A*) ckWDl dk Roj.k tehu ds lkis{k 20 m/sec2 gksxkA   

 (B*) ckWDl ij dk;Zjr ?k"kZ.k cy 100 N gksxkA  

 (C*) Å/okZ/kj nhokj o ckWDl ds e/; lEidZ cy 100 5  N gksxkA  

 (D*) Å/okZ/kj nhokj o ckWDl ds e/; dqy lEidZ cy dsoy fo|qrpqEcdh; izÑfr dk gksxkA  

Sol. The breaking force is insufficient, so the block will not slide. 
 Hkatd cy vi;kZIr gS] blfy;s CykWd ugha fQlysxkA  

 

10kg 20m/s2
ma
=200N N

=200N

10g =100N 

Shear Strength
=(0.6)(200)=120N

     

10kg 20m/s2
ma
=200N N

=200N

10g =100N 

Li'kZ js[kh; cy
=(0.6)(200)=120N

        
 So friction force = 100 N 
 and acceleration (w.r.t. ground) will be 20 m/sec2 only 

 Net contact force on the block =  22 )100()200(   = 100 5   N 

 All mechanical interactions are electromagnetic at microscopic level.   
 blfy, ?k"kZ.k cy = 100 N 

 rFkk Roj.k (tehu ds lkis{k) 20 m/sec2 gksxkA 

 CykWd ij usV lEidZ cy = 22 )100()200(   = 100 5   N 

 lw{erk Lrj ij] lHkh ;kaf=kd vUrjkd"kZ.k fo|qr pqEcdh; gksrs gSA 
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4. Value(s) of m for which system remains at rest (pulleys and strings are ideal) [g = 10 m/s2] :   
 m ds fdl eku ds fy, fudk; fojkekoLFkk esa jgrk gS (f?kjuh o Mksjh vkn'kZ gS) [g = 10 m/s2] :  

        
 (A) 1 kg   (B*) 2 kg  (C*) 18 kg  (D) 20 kg 
Sol. fmax = 20 × 0.4 × 10 = 80 N 
 For equilibrium  lkE;koLFkk ds fy, 

 minimum value of m (m dk U;wure eku)  m(10) = 100 – 80  m = 2 kg 

 maximum value of m (m dk vf/kdre eku)  m(10) = 100 + 80  m = 18 kg 
 So, (B) and (C) are correct. 
 vr%, (B) rFkk (C) lgh gSA  

 

5. The system shown is in limiting equilibrium. The coefficient of friction for all contact surfaces is 
4

1
. 

çnf'kZr fudk; lhekUr lkE;koLFkk esa gSA lHkh lEidZ lrgksa ds fy, ?k"kZ.k xq.kkad 
4

1
  gS & 

      

 

{kSfrt lrg
tMor~

 
     

 (A*) tan = 
8

3
 

 (B*) Tension in the string Mksjh esa ruko = N sing
3

100







   

 (C*) Net frictional force on 80 kg block is (80 g sin)N 
 80 kg ds xqVds ij ifj.kkeh ?k"kZ.k cy (80 g sin)N gSA 

 (D) Force exerted by 20 kg block on 80 kg block is (20 g cos) 
 20 kg ds xqVds }kjk 80 kg ds xqVds ij vkjksfir cy (20 g cos) gSA 

Sol.  
 20g sin + f2 = T 
 20g sin + (20g cos) = T 
 80g sin + (100g cos) + m(20g cos) 

 tan = 
8

3
 

 T = 20g sin +  20g cos

    = 20g sin +
1

4
 × 20 × g ×

8

3
 sin   = 

100
gsin  N

3

 
  

 

 Net friction on 80 kg ij ifj.kkeh ?k"kZ.k = f1 + f2 = 80 gsin 

 force on 80 kg due to 20 kg is 2 2(20gcos ) ( 20gsin )     . 

 20 kg ds dkj.k 80 kg ij cy gS 
2 2(20gcos ) ( 20gsin )     . 
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 COMPREHENSION      
  Two bodies A and B of  masses 10 kg and 5 kg are placed very slightly separated as shown in figure. 

The coefficient of friction between the floor and the blocks is  = 0.4. Block A is pushed by an external 
force F. The value of F can be changed. When the welding between block A and ground breaks, block 
A will start pressing block B and when welding of B also breaks, block B will start pressing the vertical 
wall – 

vuqPNsn       

 nks fi.M A o B ftuds nzO;eku 10 kg o 5 kg gS cgqr gh de nwjh ij j[ks x;s gS tSlk fp=k esa çnf'kZr gSA fi.Mks 

vkSj ry ds chp ?k"kZ.k xq.kkad  = 0.4 gSA fi.M  A dks ckº; cy F ls /kdsyk tkrk gSA F dk eku ifjorZu'khy gSA 

tc fi.M A vkSj tehu ds chp osfYMax VwV tkrh gSA rc fi.M  A, fi.M B dks nckuk izkjEHk djrk gSA tc fi.M B 

dh osfYMax VwV tkrh gS rks fi.M B Å/okZ/kj nhokj dks nckuk çkjEHk djrk gSA 

 
6. Choose the correct option(s) 
 lgh fodYi@fodYiksa dk p;u dhft;sA 
 (A*) If F= 20 N, the normal reaction between A and B is zero. 
 (B*)  If F= 45 N, the normal reaction between A and B is 5 N 
 (C*) If F = 65 N, the block B presses the wall 
 (D*) If F = 70 N, the normal reaction by wall on the block B will be 10 N. 
 (A*) ;fn F= 20 N gS, A o B ds e/; vfHkyEc cy 'kwU; gSA 

 (B*)  ;fn F= 45 N gS, A o B ds e/; vfHkyEc cy 5 N gSA 

 (C*) ;fn F = 65 N gS, CykWd B nhokj dks nckrk gSA 

 (D*) ;fn F = 70 N gS, CykWd B ij nhokj }kjk vkjksfir vfHkyEc izfrfØ;k 10 N gksxhA 
Sol. (A)If F = 20 N, 10 kg block will not move and it would not press 5 kg block So N = 0. 

    
 (B) since 60 N > F > 40 N, so A will press B 
 (C) since F > 60 N, so B will press the wall 
 (d) since F > 60 N, so the net force exerted by B on the wall = 10 N. 
 Normal reaction by wall on B will be 10 N 
7.   The force of friction acting on A and B varies with the applied force F according to curve :  
 A vkSj B ij yxus okyk ?k"kZ.k cy] vkjksfir cy F ds lkFk fdl oØ ds vuqlkj cnyrk gS %  

  (A) 

 

fA 

   
 fB 

      

  (B*)

 

fA 

    

fB 

     

 (C) 

fA 

   

fB 

 

     

 (D) 

fA 

    

fB
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Sol.  

 

fB

  
Until the 10 kg block is sticked with ground (... F = 40 N), 

 No force will be flet by 5 kg block. After F = 40 N, the friction  
 force on 5 kg increases, till F = 60 N,       
 and after that, the kinetic friction start acting on 5 kg block,            
 which will be constant (20N) 

 

 

fA 

40N  

 till F  40N, fA = F (static friction) 

 For F > 40 N,  fA = 40 N (Kinetic friction) 

     

 
 tc rd 10 kg dk CykWd lrg ds lkFk fpidk jgrk gS (... F = 40 N), 

 rks 5 kg dk CykWd dksbZ cy eglwl ugh djsxkA F = 40 N, ds ckn 5 kg 

 okys CykWd ij ?k"kZ.k cy F = 60 N, rd c<s+xk blds i'pkr 5 kg ds 

 CykWd ij uh;r xfrd ?k"kZ.k cy dk;Z djsxk ftldk eku (20N) gSA  
 
8. If the vertical wall is removed and the force F is applied then choose the correct option(s)  
 ;fn Å/okZ/kj nhokj dks gVk fn;k tkrk gS rFkk cy F vkjksfir fd;k tkrk gS rc lgh fodYi@fodYiksa dk p;u 

dhft;sA  
 (A) If F = 90N, the normal reaction between A and B will be 50N 
 (B*) The minimum value of F, so that A and B just start moving together is 60N 
 (C*) If F = 120 N the accelerations of the blocks will be 4m/s2 

 (D) If F = 120 N the accelerations of the blocks will be 
80

15
m/s2 

 (A*) ;fn F = 90N gS, A o B ds e/; vfHkyEc cy 50N gksxkA 

 (B*) F dk U;wure eku 60N gS rkfd A o B lkFk&lkFk Bhd xfr izkjEHk djsaA  

 (C*) ;fn F = 120 N gS] CykWdksa dk Roj.k 4m/s2 gksxkA 

 (D) ;fn F = 120 N gS] CykWdksa dk Roj.k 
80

15
m/s2 gksxkA  

Sol. System = A + B 

 asys = 
15

6090 
 = 2 m/s2 

 

 

10kg N90 N 

2m/s2

 
 90 – N = 10 × 2  
 N = 70 N 
 If F = 120N  

 asys = 
15

60120 
= 4m/s2 
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9. The masses 4m and m are connected by a light string passing over a frictionless pulley fixed at inclined 
plane of inclinatoin 45° as shown in figure. The coefficient of friction between 4m and inclined plane 

is
2

1
 . When two blocks are released the frictional force on block of mass 4m has magnitude )12x(    

mg then the value of x is      
 4m rFkk m nzO;eku 45° ds dks.k ij >qds ur ry ij fLFkj ¼fixed) ?k"kZ.kjfgr f?kjuh ds Åij ls xqtj jgh gYdh 

Mksjh }kjk fp=kkuqlkj tqM+s gSA 4m rFkk ur ry ds e/; ?k"kZ.k xq.kkad 
2

1
 gSA tc nksauks CykWdks dks NksM+k tkrk gSA 

4m nzO;eku ds CykWd ij ?k"kZ.k cy dk ifjek.k )12x(   mg gSA x dk eku gksxk   

         
Ans. 2   
Sol. Maximum value of friction force between 4m and inclined plane  
 4m rFkk ur ry ds e/; ?k"kZ.k cy dk vf/kdre eku  

     =  (4mg) cos 45° 

     = 
2

1
 (4mg) 

2

1
 = 2mg 

 Here pulling force  r;gk¡ [khapko cy  

  FP = 4mg cos 45 – mg = )122(   mg  < 2 mg 

  Block will not move. CykWd xfr ugha djsxk 

  Acceleration of 4m block   
  4m CykWd dk Roj.k  
  = 0 , T = mg 
  frictional force on 4m block  

  4m nzO;eku ij ?k"kZ.k cy = )122(   mg 

 
10. Two blocks of masses 20 kg and 10 kg are kept on a rough horizontal floor. The coefficient of friction 

between both blocks and floor is  = 0.2. The surface of contact of both blocks are smooth. Horizontal 
forces of magnitude 20 N and 60 N are applied on both the blocks as shown in figure. Match the 
statement in column-I with the statements in column-II.   

 20 kg  o 10 kg nzO;eku ds nks CykWd [kqjnjs {kSfrt /kjkry ij j[ks gq;s gSA /kjkry ,oa nksuksa Cykd ds e/; ?k"kZ.k 

xq.kkad  = 0.2 gSA nksuksa CykWd dh mHk;fu"B lEidZ lrg fpduh gSA 20 N rFkk 60 N ds nks {kSfrt cy fp=kkuqlkj 

nksuks CykWd ij vkjksfir  fd;s tkrs gS rks LrEHk-I ds dFkuksa dks LrEHk-II ds dFkuksa ls feyku djkosA 

F =20N1

F =60N2

20kg 10kg

right
left

rough horizontal floor
=0.2

 

F=20N 1 
F=60N 2 

20kg 10kg 
nka;ah vksj 

ck;ah vksj 

[kqjnjk {kSfrt ry 
=0.2 

     
   Column-I      Column-II  
 (P) Frictional force acting on block of mass 10 kg  (1) has magnitude 20 N 
 (Q) Frictional force acting on block of mass 20 kg  (2) has magnitude 40 N 
 (R) Normal reaction exerted by 20 kg block on 10 kg block  (3) is zero 
 (S) Net force on system consisting of 10 kg block   (4) has magnitude 60 N 
       and 20 kg block         
   LrEHk-I       LrEHk-II  

 (P) 10 kg nzO;eku ds CykWd ij ?k"kZ.k cy    (1) 20 N ifjek.k 

 (Q) 20 kg nzO;eku ds CykWd ij ?k"kZ.k cy    (2) 40 N ifjek.k 

 (R) 20 kg nzO;eku ds CykWd }kjk 10 kg nzO;eku ds  CykWd ij vkjksfir  (3) 'kwU; 

     vfHkyEc izfrfØ;k cy   

 (S) 10 kg nzO;eku o 20 kg nzO;eku ds CykWd fudk; ij dqy cy  (4) 60 N ifjek.k 
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(A*) P-1, Q-1, R-2, S-3  
(B) P-1, Q-1, R-3, S-3  
(C) P-2, Q-2, R-1, S-1  
(D) P-2, Q-2, R-3, S-4  

Sol. The minimum horizontal force required to push the two block system towards left  
 nksuksa CykWd fudk; dks cka;h vksj /kDdk nsus ds fy, vko';d U;wure {kSfrt cy  
   = 0.2 × 20 × 10 + 0.2 × 10 × 10  = 60.  
 Hence the two block system is at rest. The FBD of both of blocks is as shown. The friction force f and 

normal reaction N for each block is as shown. 
 vr% nksuksa CykWd fudk; fojkekoLFkk esa gSA nksuksa CykWdksa dk FBD fp=kkuqlkj gSA izR;sd CykWd ds fy, ?k"kZ.k cy f rFkk 

vfHkyEc izfrfØ;k N fp=kkuqlkj gSA 

 

F =20N1 F =60N2

f =40Nmax f =max ,

F =20N1 F =62 0NN=40
20kg 10kg

f=20N

FBD of both blocks

N=40

f=20N

 
 Hence magnitude of friction force on both blocks is 20 N and is directed to right for both blocks. Normal 

reaction exerted by 20 kg block on 10 kg block has magnitude 40 N and is directed towards right. Net 
force on system of both blocks is zero. 

 vr% nksuksa CykWd ij ?k"kZ.k cy dk ifjek.k 20 N gSA rFkk fn'kk nka;h vksj gS nksuksa CykWd ds fy, nka;h vksj gksxk 10 

kg ds CykWd ij 20 kg }kjk yxk;k x;k vfHkyEc cy 40 N ifjek.k ds cjkcj gSA rFkk fn'kk nka;h vksj gS nksuksa 

CykWd fudk; ij dqy cy 'kwU; gSA 
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2. DPP Syllabus : 
 

DPP No. : B13 (JEE-ADVANCED) 
Total Marks :  43         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 (3 marks 2 min.)  [03, 02] 
One or more than one options correct type ('–1' negative marking)  Q.2 to Q.8 (4 marks 2 min.)  [28, 14] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 10 min.)  [08, 06] 
 

ANSWER KEY OF DPP No. : B13 
1. (B) 2. (A,D)  3. (C,D)  4. (A,B,D)  5. (A,D)  6. (A,B,C)  
7. (B,C,D)  8. (B, D)  9. 9 10. A-s ; B-r, t ; C-q ; D-p, t  
 

1. The relation between v1 and v2 is :    
 osx v1 rFkk v2 ds e/; lEca/k gS  : 

 
 

(A) v1sin = v2   (B*) v1 cos = v2  (C) v2 cos = v1  (D) v2 sin = v1 
Sol. v1cos – v2 = 0 
 
2. A variable force F = 10 t is applied to block B placed on a  smooth surface. The coefficient of friction 

between A & B is 0.5. (t is time in seconds. Initial velocities are zero)   

 ,d fpdus ry ij j[ks CykWd B ij ,d ifjorhZ cy F = 10 t yxk;k tkrk gSA A A o B ds chp ?k"kZ.k xq.kkad 0.5 

gSA (t lsd.M+ esa le; gS o izkjfEHkd osx 'kwU; gS½      

      
 (A*)  block A starts sliding on B at t = 5 seconds    

  CykWd A, CykWd B ij t = 5 lsd.M+ ij fQlyuk izkjEHk djrk gSA   

 (B)  the heat produced due to friction in first 5 seconds is 312.5J 

  ?k"kZ.k }kjk 5 lsd.M+ esa mRiUu Å"ek 312.5J gSA  

 (C)  the heat produced due to friction in 5 seconds is (625/8) J 

  ?k"kZ.k }kjk 5 lsd.M+ esa mRiUu Å"ek (625/8) J gSA  

 (D*)  acceleration of A at 10 seconds is 5 m/s2. 

  10 osa lsd.M+ esa A  dk Roj.k  5 m/s2 gSA  
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Sol.     

 fmax =  × 3g = 0.5 × 30 = 15 N 
 block A starts sliding when friction force becomes max. i.e. fmax  = 15 
 at that instant (F.B. D.) 

  
 both will move with same acceleration 
 So 15 = 3a  a = 5m/s2 
  F – 15 = 7a 
  10t – 15 = 7 × 5 
  10t = 50        t = 5 sec  
 Work done by friction in 5 seconds 

 W = F.ds  

 = 10t.ds  (a =
F 10t

t
m 10

   ) 

 =  
5

0

10t.Vdt  (ds = vdt) 

 =  
5 2

0

t
10t. dt

2  (V =
2t

adt tdt
2

    ) 

 = 
5

3

0

5t dt = 

54

0

t
5

4

 
 
  

 =   5
625 0

4
 = 

625 5

4


  

 
3. In given arrangement, 10 kg and 20 kg blocks are at rest on two fixed inclined. All strings and pulleys 

are ideal. value(s) of m for which system remain in equilibrium are: (g = 10 m/s2)   
 fn;s x;s foU;kl esa, 10 kg rFkk 20 kg ds CYkkWd nks fLFkj urry ij fojkeoLFkk esa gSA lHkh Mksjh;k¡ o f?kjfu;ka vkn'kZ 

gSA m dk eku D;k gksxk ftlds fy, fudk; lkE;koLFkk esa gh jgrk gSA (g = 10 m/s2)   

     
 (A) m = 6 kg  (B) m = 3 kg  (C*) m = 8 kg  (D*) m = 20 kg  

Sol. T = 
2

mg
  for minimum T, by F.B.D. of 20 kg block 

 T = 
2

mg
  20 kg CykWd ds F.B.D. ls F dk U;wure eku 

   
  T + 80 = 120  T = 40 N 
  m = 8 kg 
 For maximum T, by F.B.D. of 10 kg block T = 40 + 60  T = 100 N 
 10 kg CykWd ds FBD ls T ds vf/kdre eku ds fy,  T = 40 + 60  T = 100 N 
 m = 20 kg. 
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4. A plank of mass M is placed on a rough horizontal surface. A man of mass m walks on the plank with 

an acceleration 'a' while the plank is also acted upon by a horizontal force F whose magnitude and 

direction can be adjusted to keep the plank at rest :     

 nzO;eku M dk ,d Iykad (iV~Vk) ,d [kqjnjh {kSfrt lrg ij j[kk gSA nzO;eku m dk ,d O;fDr Iykad ij Roj.k 'a'  

ls pyrk gSA tcfd Iykad ij ,d {kSfrt cy F Hkh yxrk gSA ftldk ifjek.k o fn'kk bl çdkj j[kh tkrh gS rkfd 

Iykad fojke ij jgsA Iykad o lrg ds e/; ?k"kZ.k xq.kkad  gSA lgh fodYi NkafV, :   

       
 The coefficient of friction between plank and surface is . Choose the correct options. 

 (A*) The maximum value of F to keep plank at rest is ma + (M + m)g 

 (B*) The minimum value of F to keep the plank at rest is ma – (M + m)g 

 (C) The direction of friction on ground due to plank will always be forward 

 (D*) If F = ma then friction on man due to plank is also F and friction between plank and ground will be 

zero 

 (A*) Iykad dks fojke ij j[kus ds fy, F dk vf/kdre eku ma + (M + m)g gSA 

 (B*) Iykad dks fojke ij j[kus ds fy, F dk U;wure eku ma – (M + m)g gSA 

 (C) /kjkry ij Iykad ds dkj.k ?k"kZ.k dh fn'kk lnSo vkxs dh vksj gksxhA 

 (D*) ;fn F = ma gks rks Iykad ds dkj.k O;fDr ij ?k"kZ.k Hkh F gksxk ,oa Iykad o /kjkry ds e/; ?k"kZ.k 'kwU; gksxkA 

Sol.  

 If  F > f then friction due to gravity will be left 

 ;fn  F > f rks xq:Ro ds dkj.k ?k"kZ.k ck;ha vksj gksxkA 

  Fmax = f + (M + m)g = ma + (M + m)g 

 If  F < f then friction due to gravity will be right 

 ;fn  F < f rks xq:Ro ds dkj.k ?k"kZ.k nk;ha vksj gksxkA  

  
  Fmin = Ma – m(m + M)g 

 If ;fn F = ma    f = ma = f 
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5. An arrangement of the masses and pulleys is shown in the figure. Strings connecting masses A and B 
with pulleys are horizontal and all pulleys and strings are light. Friction coefficient between the surface 
and the block B is 0.2 and between blocks A and B is 0.7. The system is released from rest.  
(use g = 10 m/s2)   

 iznf'kZr O;oLFkk esa nzO;eku rFkk f?kjfu;k¡ n'kkZbZ xbZ gSA A o B ls tqM+h rFkk f?kjuh;ksa ls ikfjr jfLl;k¡ {kSfrt rFkk 

lHkh f?kjuh;k¡ o lHkh jfLl;k¡ gYdh gSA CykWd B rFkk lrg ds e/; ?k"kZ.k xq.kkad 0.2 rFkk CykWd A o B ds e/; 0.7 

gSA fudk; dks fojkekoLFkk ls NksM+k tkrk gSA (g = 10 m/s2 dk iz;ksx djks)   

Block C
Block D6kg 1kg

A

B

6 kg

3kg 

=0.2

 
 

 (A*) The magnitude of acceleration of the system is 2 m/s2 and there is no slipping between block A 
and block B.       

 (B) The magnitude of friction force between block A and block B is 42 N. 
 (C) Acceleration of block C is 1 m/s2 downwards. 
 (D*) Tension in the string connecting block B and block D is 12 N.  
 (A*) fudk; ds Roj.k dk ifjek.k 2 m/s2 rFkk CykWd A o B ds e/; dksbZ fQlyu ugha gSA  

 (B) CykWd A o B ds e/; ?k"kZ.k cy dk ifjek.k 42 N gSA     

 (C) CykWd C dk Roj.k 1 m/s2 uhps dh rjQ gSA  

 (D*) CykWd B rFkk D ls tqM+h jLlh esa ruko 12 N gSA  
Sol. Suppose blocks A and B move together. Applying NLM on C, A + B, and D   
 ekuk CykWd A o B lkFk&lkFk pyrs gSaA C, A + B rFkk D CykWdksa ij U;wVu ds fu;e ls  
 60 – T = 6a 
 T – 18 – T' = 9a 
 T' – 10 = 1a 
 Solving  gy djus ij  a = 2 m/s2  
 To check slipping between A and B, we have to find friction force in this case. If it is less than limiting 

static friction, then there will be no slipping between A and B.   
 A o B ds chp fQlyu dk tk¡pus ds fy, ge bl fLFkfr esa ?k"kZ.k cy Kkr djrs gSaA ;fn ;g ?k"kZ.k cyA lhekUr 

?k"kZ.k ls de gks rks A o B ds chp dksbZ Hkh fQlyu ugha gksxh   

 Applying NLM on A.    A ij U;wVu ds fu;e ds iz;ksx ls  
 T – f = 6.2 
 pwafd as T = 48 N 
 f = 36 N 
 and fs = 42 N hence A and B move together.  
 rFkk fs = 42 N  vr% A o B lkFk&lkFk pysaxs    

 and rFkk T' = 12 N. 
 
COMPREHENSION           
vuqPNsn 

 Three blocks of masses 6 kg, 4kg & 2 kg are pulled on a rough surface by applying a constant force F. 
The values of cofficient of friction between blocks & surface are shown in the figure.   

 6 kg, 4kg rFkk 2 kg nzO;eku ds rhu CYkWkd [kqjnjs ry ij 20N ds fu;r cy }kjk [khap tkrs gSA CykWdksa rFkk lrg 

ds chp ?k"kZ.k xq.kkad dk eku fp=k esa fn[kk;k x;k gSA 

     

F 
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6. If F = 20N, then 
 ;fn F = 20N gS, rc  
 (A*) the tension in the string connecting 4 kg & 2 kg is 16 N 
 (B*) the tension in the string connecting 6 kg & 4 kg is 8 N 
 (C*) the frictional force on 6 kg block is 8 N 
 (D) If force is increased slightly above 20N, the 2kg block starts sliding  
 (A*) 4 kg o 2 kg ds e/; tqM+h Mksjh esa ruko 16 N gSA 

 (B*) 6 kg o 4 kg ds e/; tqM+h Mksjh esa ruko 8 N gSA   

 (C*) 6 kg CykWd ij ?k"kZ.k cy 8 N gSA 

 (D) ;fn cy 20N ls vf/kd gYdk lk c<+k;k tkrk gS, 2kg dk CykWd fQlyuk izkjEHk dj nsrk gSA 

Sol. 

 T1 T2 

f3=8N f2=8N f1= 4N 

6kg 4kg 2kg 20 N

 
 For 4kg block,  
 20 = T2 + 4 
 T2 = 16 N 
 For 6 kg block 
 T1 = f3 = 8 N 
  
7. If F = 36 N, then 
 ;fn F = 36N gS, rc  
 (A) the acceleration of 4 kg block will be 3 m/s2 
 (B*) the acceleration of 4 kg block will be 1 m/s2 
 (C*) the frictional force on 6 kg block will be 12 N 
 (D*) the tension in the string connecting 6kg and 4kg blocks will be 18 N 
 (A*) 4 kg CykWd dk Roj.k 3 m/s2 gSA 

 (B*) 4 kg CykWd dk Roj.k 1 m/s2 gSA 

 (C*) 6 kg CykWd ij ?k"kZ.k cy 12 N gSA 

 (D) 6 kg o 4 kg ds e/; tqM+h Mksjh esa ruko 18 N gSA 
 

Sol. 

 T1 T2 

f3=12N f2=8N f1= 4N 

6kg 4kg 2kg 36 N

 

 
12

2436
a


  = 1 m/s2 

  T1 – 12 = 6 × 1  
  T1 = 18 N  
 
8. Now consider the following situation with blocks having different coefficients of friction as shown in 

figure. Blocks are pulled by applying F= 36N force for t = 0 to t = 15 seconds and then the force is 
removed at t = 15sec. [ Initially the system is at rest] 

 vc uhps fp=k esa nh xbZ fLFkfr dks ysrs gSa ftlesa CykWd fHkUu&fHkUu ?k"kZ.k xq.kkad j[krs gSaA CykWdksa dks F= 36N cy 

vkjksfir djds t = 0 ls t = 15 lsd.M rd [khapk tkrk gS rc t = 15lsd.M ij cy gVk fy;k tkrk gS [fudk; izkjEHk 

esa fojke voLFkk esa gSA] 
  

     

F=36N 

=0.3 =0.2 =0.1  
 Choose the correct option(s) [for time t 5 sec to t = t0 (when all blocks stop)] 
 lgh fodYi@fodYiksa dk p;u dhft;sA [t 5 lsd.M ls t = t0 (tc rd lHkh CykWd :d tkrs gSa)] 
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 (A) Blocks move with different accelerations and at least one of the strings get slacked before all blocks 
stop. 

 (B*) magnituded of acceleration of 4kg block is 7/3 m/s2 
 (C) The tension in the string connecting 6kg and 4kg blocks is 32 N 

 (D*) all the blocks will stop in 
7

30
seconds after removing the force  

 (A) CykWd fHkUu&fHkUu pky ls Rofjr xfr djrs gSa rFkk lHkh CykWdksa ds :dus ds igys de ls de ,d Mksjh <+hyh gks 

tkrh gSA  

 (B*) 4kg CykWd ds Roj.k dk ifjek.k 7/3 m/s2 gSA 

 (C) 6kg o 4kg CykWd ls tqM+h Mksjh esa ruko 32 N gSA 

 (D*) cy gVkus ds 
7

30
lsd.M i'pkr~ lHkh CykWd :d tk;saxsA  

Sol. acceleration of all blocks (t < 15) = 
3

2

12

2836



m/s  

 Velocity attained by all blocks in 15 sec = s/m1015
3

2
   

 t = 15 :  

 

 10m/s 10m/s 10m/s

T1 T2 

f3=18N f2=8N f1=2N 

6kg 4kg 2kg 

 
 All blocks move together since f1 < f2 < f3  

 common retardation = 
3

7

12

28
 m/s2 

 T1 – 18 = 
3

7
6  

 T1 = 32N 

 V = 0, u = 10m/s, a = 
3

7
 m/s2  

 0 = 10 – 
3

7
 × t 

 t = 
7

30
 sec 

 
9. Block A of weight 500 N and block B of weight 700 N are connected by rope pulley system as shown. 

The largest weight C that can be suspended without moving block A and B is W. The coefficient of 

friction for all plane surfaces of contact is 0.3. The pulleys are ideal. Find 
90

W
. 

 CykWd A dk Hkkj 500 N rFkk B dk Hkkj 700 N gSA nksuks CykWd f?kjfu;ks ls xqtjrh jLlh ls fp=kkuqlkj tqMs gSA  

A rFkk B xfr ugh djs blds fy, yVdk, x, CykWd C dk vf/kdre Hkkj W gSA lHkh lery lrgks ds e/; ?k"kZ.k 

xq.kkad 0.3 gSA rks 
90

W
 dk eku Kkr djksA ¼f?kjfu;k¡ vkn'kZ gS½  

       
Ans. 9 
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Sol. 

 
 3T + 0.3 × 1200 = mcg = w 
 and rFkk T = (500) 
     = 0.3 × 500 
 w = m0g   = 810 N. 
 
10. A particle is performing rectil inear motion on x axis , such that i ts x - coordinate varies 

with time as x =
3t

3
–2t2 +3t +5 (m) where t is in second. In Column- time instant is given and 

Column- describes the motion of particle at particular instant. Match the proper entry from Column- 
to Column-. 

 ,d d.k x v{k ds vuqfn'k ljy jsf[k; xfr dj jgk gS bldk x funZas'kkad le; ds lkFk x =
3t

3
–2t2 +3t +5 (m) 

ds vuqlkj ifjofrZr gksrk gS] tgk¡ t lsd.M esa gSA dkWye& eas le; rFkk dkWye& esa fdlh {k.k d.k dh xfr ds 

ckjs esa lqpuk iznf'kZr gSA dkWye& esa fn;s x;s izfof"V;ksa dks dkWye& ls lqesafyr fdft;sA  

 
Column- Column- 

(A) 
t = 

1

2
 sec 

(P) Particle is moving in positive x-direction 
and speeding up. 

(B) 
t = 

3

2
 sec

(Q) Particle is moving in negative x-direction 
and slowing down.  

(C) 
t = 

5

2
 sec

(R) Particle is moving in negative x-direction 
and speeding up.  

(D) t = 4 sec (S) Particle is moving in positive x-direction 
and slowing down.  

  (T) Acceleration and velocity of particle have 
same direction   

 

dkWye- dkWye- 
(A) 

t = 
1

2
 sec 

(P) d.k /kukRed x-fn'kk esa xfr'khy gS] rFkk bldh 

pky c<+ jgh gSA 
(B) 

t = 
3

2
 sec

(Q) d.k _.kkRed x-fn'kk esa xfr'khy gS] rFkk 

bldh pky ?kV jgh gSA  
(C) 

t = 
5

2
 sec

(R) d.k _.kkRed x-fn'kk esa xfr'khy gS] rFkk 

bldh pky c<+ jgh gSA 
(D) t = 4 sec (S) d.k /kukRed x-fn'kk esa xfr'khy gS] rFkk bldh 

pky ?kV jgh gSA 
  (T) d.k dk Roj.k rFkk osx leku fn'kk esa gSA  

Ans.  A-s ; B-r, t ; C-q ; D-p, t  
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Sol. x = 
3t

3
– 2 t2 + 3 + 5 

 v = t2 – 4t + 3 =  t2 – 3t – t + 3 = (t –1) (t – 3) 
 a =  2t – 4 = 2 (t – 2) 
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DPP No. : B14 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP No. : B14 
1. (C) 2. (D) 3. (C) 4. (C)  5. (B)  6. (D) 7. (D) 
8. (D) 9. (B)  10. (A)  11. (B) 12. (D) 13. (C)  14. (A) 
15. (A)  16. (A) 17. (C)  18. (B)  19. (C)  20. (C) 
 
1. A 2 kg toy car can move along x axis. Graph shows resultant force Fx, acting on the car which begins at 

rest at time t = 0. The velocity of the particle at t = 10 s is :   
 ,d 2 kg dk f[kykSuk dkj x v{k ds vuqfn'k xfr dj ldrh gSA xzkQ cy Fx, dks çnf'kZr djrk gS] tks le; t = 0 ij 

fojke ij dkj ij yxuk çkjEHk gksrk gSA t = 10 s ij dkj dk osx gS %      
F (N)x

4

0

-2

t(s)

4 8 9 10 11

 
 (A) – i m/s  (B) – 1.5 i m/s  (C*) 6.5 i m/s  (D) 13 i m/s  

Sol. dp  = pf – pi  = F dt  = Area under the curve. 

 pi = 0 
 Net Area = 16 – 2 – 1     = 13 N-s 

    = Vf = 
13

2
 = 6.5 i m/s 

 [As momentum is positive, particle is moving along positive x axis.] 
 
2. A force F = 2t (where t is time in seconds) is applied at t = 0 sec to the block of mass m placed on a 

rough horizontal surface. The coefficient of static and kinetic friction between the block and surface are 
µs and µk respectively. Which of the following graphs best represents the acceleration vs time of the 
block. (µs > µK)         

 [kqjnjs {kSfrt lrg ij m nzO;eku dk CykWd j[kk gSA t = 0 sec ij bl ij vkjksfir cy F = 2t gS (tgkW t lSd.M  

esa gS) CykWd rFkk lrg ds e/; LFkSfrd rFkk xfrt ?k"kZ.k xq.kkad Øe'k% µs rFkk µk (µs > µK) gSA CykWd ds fy, Roj.k 

rFkk le; dk fuEu esa ls dkSulk xzkQ lcls mi;qDr gksxkA                

        

 (A)  (B)  (C)  (D*)  
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Sol. (D) Let to be the time when friction force is maximum 
ekuk to le; ij ?k"kZ.k cy vf/kdre gSA 

  F = 2to = s mg 
The block just starts moving immediately after this instant, with acceleration 
bl {k.k ds rqjUr ckn CykWd xfr djuk izkjEHk dj nsrs gSA 

budk Roj.k = 
m

mgmg ks 
 s – k) g gSA  

For t > to the acceleration of the block is  
t > to ds fy, CykWd dk Roj.k gS 

 

  a = 
m

mgt2 ko 
     

3. For the arrangement shown in figure a force F is applied on block A in horizontal direction as shown in 
figure so that it's acceleration is 8 m/sec2. What is the acceleration of block B with respect to block A. 

 (Friction coefficient is 0.5 at all surfaces and take g = 10m/sec2 , tan 37° =
4

3
 ) 

 fp=k esa n'kkZ;s fudk; esa CykWd A ij {kSfrt fn'kk esa cy F yxk;k x;k gS] ftlls bldk Roj.k 8 m/sec2 gSA CykWd 

B dk CykWd A ds lkis{k Roj.k D;k gksxk \  

 (lHkh i`"Bksa ds fy, ?k"kZ.k xq.kkad 0.5 o g = 10m/sec2 , tan 37° = 
4

3
  gSA) 

         

 (A) 10 m/sec2  (B) 38  m/sec2  (C*) 412 m/sec2 (D) 
5

22
m/sec2 

4. A motor is fixed inside a box which is moving upwards with velocity 5 m/s. String is winding at the rate  
3 m/s. Then the velocity of block A will be:   

 ,d eksVj ,d fMCcs ds vUnj tM+or~ voLFkk esa gS] fMCck 5 m/s ls Åij dh vksj xfr dj jgk gSA jLlh  

3 m/s dh nj ls fyiV jgh gS] rks CykWd A dk osx gksxk :      

       
 (A) 2.5 m/s downwards  2.5 m/s uhps dh vkSj  (B) 5 m/s downwards 5 m/s uhps dh vkSj  

 (C*) 1 m/s downwards 1 m/s uhps dh vkSj  (D) 2 m/s downwards 2 m/s uhps dh vkSj  

Sol.  

 Velocity of a point on spring near motor     
 VM = 5 m/s upwards – 3m/s downwards 
      = 2m/s upwards 
 From constrant relation         

 
T2

T

T

T

V

V

A

M

M

A        VA = 
2

2

2

VM   = 1m/s downwards 
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5. A large cubical shaped block of mass M rests on a fixed horizontal surface. Two blocks of mass m1 and  
m2 are connected by a light inextensible string passing over a light pulley as shown. Neglect friction 
everywhere. Then the constant horizontal force of magnitude F that should be applied to M so that m1 
and m2 do not move relative to M is : 

 ,d cM+k ?kukdkj CykWd ftldk nzO;eku M gS ;g ,d fLFkj {kSfrt lrg ij fojke esa gSA nks CykWd ftuds nzO;eku  

m1 rFkk m2 gS budks ,d gYdh vrU; jLlh }kjk tksM+k x;k gSA jLlh gYdh f?kjuh ds Åij ls fp=kkuqlkj xqtjrh 

gSA ?k"kZ.k lc txg ux.; gSA fu;r {kSfrt cy F dk ifjek.k ¼tks fd M ij vkjksfir fd;k tkrk gS½ fdruk gksuk 

pkfg;s rkfd m1 rFkk m2 cM+s nzO;eku M ds lkis{k xfr ugh djsA   

 

 (A) F = 2

1

m

m
 (m1 + m2 + M)g     (B*) F = 1

2

m

m
 (m1 + m2 + M)g  

 (C) F = 1

2

m

m
 (m1 + M)g     (D) F = 2

1

m

m
 (m1 + M)g  

Sol. Let a be the the acceleration of cubical block of mass M from ground frame. Then from the frame of 
block of mass M, forces on m1 and m2 are as shown. Hence for m1 and m2 to remain at rest in frame of 
M 

 ekuk ?kukdkj M nzO;eku ds CykWd dk tehu ds lkis{k Roj.k a gSA rc bl CykWd ds funsZ'k rU=k ls m1 rFkk m2 ij 

cy fp=kkuqlkj gSA o M nzO;eku ds funsZ'k rU=k esa m1 o m2 dks fojke esa jgus ds fy, 

       
 m2a = m1g 

 or a = 1

2

m
g

m
    

  F = 1

2

m

m
 (m1 + m2 + M)g  

6. Two mass A and B, each of mass m, are initially in equilbrium as shown in figure. The acceleration of 
block A just after string between A and B is cut will be : (g = acceleration due to gravity).  

 m nzO;eku ds nks CykWd A rFkk B fp=kkuqlkj çkjEHk esa lkE;koLFkk esa gSA  A rFkk B ds e/; dh jLlh dks dkVus ds 

Bhd i'pkr~ CykWd A dk Roj.k gksxk : (g = xq:Ro ds dkj.k Roj.k) 

       
 (A) 2g downward (B) 2g upward  (C) g downward  (D*) g upward 
 (A) 2g uhps dh vksj (B) 2g  Åij dh vksj (C) g uhps dh vksj (D*) g Åij dh vksj 
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Sol. FBD of A before cut (dkVus ds igys FBD)    FBD of A after cut (dkVus ds ckn FBD) 

            

 a = 
2mg mg

m


 = g. 

 
7. A block is attached with a spring and is moving towards a fixed wall with speed v as shown in figure. As 

the spring reaches the wall, it starts compressing. The work done by the spring on the wall during the 
process of compression is :    

 ,d CykWd ,d fLizax ls tqM+k gS rFkk fn[kk;s fp=kkuqlkj ;g ,d fLFkj nhokj dh vksj v pky ls xfr dj jgk gSA tc 

fLizax nhokj rd igq¡prh gS] ;g laihfMr gksuk izkjEHk djrh gSA laihMu dh izfØ;k ds nkSjku fLizax }kjk nhokj ij 

fd;k x;k dk;Z gksxk &  

      
 (A) 1/2 mv2   (B) mv2    (C) Kmv  (D*) zero 'kwU; 
Sol. As point of application of force is not moving, therefore work done by the force is zero.  
 pw¡fd cy dk fØ;k fcUnq xfr ugh dj jgk gS] blfy;s cy }kjk fd;k x;k dk;Z 'kwU; gksxkA 

 

8. Graph shows the acceleration of a 3 kg particle as an applied force moves it from rest along x axis. The 

total work done by the force on the particle by the time the particle reaches x = 6 m, is equal to  

 3 kg d.k ij cy vkjksfir djus ij fLFkjkoLFkk lss x v{k ds vuqfn'k xfr ds Roj.k dk xzkQ fp=k esa iznf'kZr gSA d.k 

ds x = 6 m ij igqpus rd cy }kjk fd;k x;k dk;Z gksxk&    

 
 (A) 20 J   (B) 30 J   (C) 40 J   (D*) 60 J 

Sol. Acceleration as shown in the graph can be converted into force by multiplying with m = 3 kg. Therefore 

area under the curve (F – x curve) is  

 iznf'kZr xzkQ ds Roj.k dks m = 3 kg ls xq.kk djds cy esa ifjofrZr dj ldrs gSA vr% ozØ (F – x ozØ) ls ifjc) 

{ks=kQy   

 [
2

1
 × 2 × 12] + [4 × 12] = 60 J.     
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9. Inside a horizontally moving box, an experimenter (who is stationary relative to box) finds that when an 

object is placed on a smooth horizontal table and is released, it moves with an acceleration of 10 m/s2. 

In this box if 1 kg body is suspended with a light string, the tension in the string in equilibrium position. 

(w.r.t. experimenter) will be. (Take g = 10 m/s2)  

 ,d xfreku {kSfrt cDls esa] ,d iz;ksxdehZ ¼tks cDls ds lkis{k fLFkj gS½ ikrk gS fd tc oLrq dks {kSfrt fpduh est 

ij j[krk  gS] ,oa ;g NksM+us ds i'pkr~ 10 eh-/ls-2 ds Roj.k ls xfreku gksrh gSA bl cDls esa tc 1 fdxzk- dh oLrq 

dks gYds /kkxs ls yVdkrs gSa] rks /kkxs esa lkE;oLFkk ds nksjku iz;ksxdehZ ds lkis{k ruko gksxk & 

(fn;k gS  g = 10 m/s2)  

 (A) 10 N  (B*) 10 2 N   (C) 20 N  (D) zero 'kwU; 

Sol.  

Acceleration of box = 10 m/s2 

 Inside the box forces acting on bob are shown in the figure   

 cDls dk Roj.k = 10 eh-/ls-2 

 cDls ds vUnj oLrq ij dk;Zjr cy fp=k esa n'kkZ;sa x;s gSA  

 T = 22 )ma()mg(   = 210  N   

 
10. Two blocks of same mass are attached from a string which goes over a smooth pulley mass of pulley is 

2m then which diagram will represents force exerted by the excel of pulley on the pulley.    
 leku nzO;eku ds nks CykWd] ,d jLlh ls tqM+s gq, gS rFkk jLlh 2m nzO;eku dh fpduh f?kjuh ds Åij ls xqtj jgh 

gSA fuEu esa ls dkSulk fp=k] f?kjuh dh /kqjh ¼NM+½ }kjk f?kjuh ij yxus okys cy dks iznf'kr djsxk\ 

   
30°

m

Fixed
m

60°
   

30°

m
m

60°

tM+or~ 

   

 (A*)

30°60°T T

2mg

 (B)

 

60°30°T T

2mg

    (C)  

60°30°T T
2mg

 (D) None of these  

 
  

11. A body moves along a straight line and the variation of its kinetic energy with time is linear as depicted 
in the figure below :  

 ,d oLrq ljy js[kk ds vuqfn'k xfr'khy gS rFkk bldh xfrt ÅtkZ&le; xzkQ fp=k esa çnf'kZr gS rks  

      
 Then force acting on the body is : bl oLrq ij dk;Zjr cy gksxk &  
 (A) directly proportional to velocity  (B*) inversely proportional to velocity 
 (C) zero     (D) constant 
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 (A) osx ds lekuqikrh     (B*) osx ds O;qRØekuqikrh  

(C) 'kwU;      (D) fu;r 

Sol. 
1

2
 mv2  = ct 

 
m

2
2v 

dv

dt
 = c  m 

dv

dt
 = 

c

v
,  F  

1

v
 

 
 

12. A particle is constrained to move from initial point ' O ' to final point ' C ' along three different smooth 
horizontal tracks namely OBC, OPC & OAC. If the particle moves under the influence of an external 
force F such that the initial and the final speeds are same, then:  

 ,d d.k izkjfEHkd fLFkfr ' O  ls vafre fLFkfr ' C ' rd rhu {kSfrt fpdus iFkksa OBC, OPC rFkk OAC ij pyus ds 

fy, ck/; gSA ;fn d.k fdlh cy F ds izHkko esa bl izdkj xfr djrk gS fd bldh izkjfEHkd o vafre pky leku gS] 

rc %        

       
 (A)  force F is conservative 
 (B) force F cannot be conservative 
 (C) there exists no closed path along which line integral of force F is zero 
 (D*) there necessarily exists a path along which line integral of force F is zero. 
 (A)  cy F laj{kh gSA 

 (B) cyF laj{kh ugha gks ldrk  

 (C) ,slk dksbZ can iFk lEHko ugha gS ftl ij F dk js[kh; lekdyu 'kwU; gS 

 (D*) ,slk ,d iFk vo'; lEHko gS ftl ij cy F dk js[kh; lekdyu 'kwU; gS  

 
13. The work done by kinetic friction on a body :  fdlh oLrq ij xfrd ?k"kZ.k cy }kjk fd;k x;k dk;Z & 

 (A) is always negative    (B) is always zero  
 (C*) may be +ve, –ve or zero   (D) is always positive  
 (A) ges'kk _.kkRed gksxkA     (B) ges'kk 'kwU; gksxkA 

 (C*) /kukRed, _.kkRed ;k 'kwU; gks ldrk gSA (D) ges'kk /kukRed gksxkA 
Sol. Work done by kinetic friction on a body is may be +ve, –ve or zero. 
 fdlh oLrq ij xfrd ?k"kZ.k }kjk fd;k x;k dk;Z /kukRed _.kkRed ;k 'kwU; gks ldrk gSA 

 
14. Figure shows a plot of potential energy function U(x) = kx2 where x = displacement and k = constant. 

Identify the correct conservative force function F(x)   
 fn;k x;k fp=k fLFkfrt ÅtkZ ds Qyu U(x) = kx2 dk xzkQ gS tgk¡ x = foLFkkiu rFkk k = fu;rkad gSA laj{kh cy 

F(x) dk lgh Qyu gSA   

      

 (A*)      (B)  

 (C)     (D)  
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Sol.   

F = 
dx

dU
–  

  U(x) = kx2    
 F =  –2kx 
 
15. In the track shown in figure section AB is a quadrant of a circle of 1 metre radius. A block is released at 

A and slides without friction until it reaches B. After B it moves on a rough horizontal floor and comes to 
rest at distance 3 metres from B. What is the coefficient of friction between floor and body ?       
fp=k esa n'kkZ;s x;s iFk esa [k.M AB, 1 ehVj f=kT;k ds o`Ùk dk ,d prqFkkZa'k gSA  A ij ,d CykWd NksM+k tkrk gS tks 

fcuk ?k"kZ.k ds rc rd fQlyrk gS tc rd fd ;g B ij ugha igq¡p tkrk gSA B ij igq¡pus ds ckn ;g ,d [kqjnjs 

{kSfrt ry ij xfr djrk gS vkSj  B ls 3 ehVj dh nwjh ij tkdj :d tkrk gSA CykWd o ry ds chp ?k"kZ.k xq.kkad 

D;k gS ?    

        
 (A*) 1/3   (B) 2/3   (C) 1/4   (D) 3/8 

Sol. mg1 =
1

2
mu2     u2 = 2g  ............... (1)  

 v2 = u2 + 2as      0 = 2g – 2a(3)  

  a = 
g

3
     µk g = a    

  µk  g  = 
g

3
    

   uK = 
1

3
    

 
16. The total work done on a particle is equal to the change in its kinetic energy.     
 ,d d.k ij fd;k x;k dqy dk;Z bldh xfrt ÅtkZ esa ifjorZu ds cjkcj gksrk gS 
 (A*) always         
 (B) only if the forces acting on the body are conservative 
 (C) only if the forces acting on the body are gravitational    
 (D) only if the forces acting on the body are elastic. 
 (A*) lnSo    

 (B) ;fn d.k ij dsoy laj{kh cy yxrs gaSA 

 (C) ;fn d.k ij dsoy xq:Rokd"kZ.k cy yxrs gaSA 

 (D) ;fn d.k ij dsoy çR;kLFk cy yxrs gSaA 

 

17. A ship of mass 3  107 kg, initially at rest is pulled by a force of 5  104 N through a distance of 3 m. 
Assuming that the resistance due to water is negligible, the speed of the ship is:  

 ,d tgkt ftldk æO;eku 3  107 kg gS, dks izkjfEHkd fLFkj voLFkk ls 5  104 N dk cy yxkdj 3 m dh nwjh 

rd [khapk tkrk gSA  ikuh ds dkj.k izfrjks/k dks ux.; ekurs gq, tgkt dh pky Kkr djks % 

 (A) 1.5 m/s  (B) 60 m/s  (C*) 0.1 m/s  (D) 5 m/s   
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18. A block attached to a spring, pulled by a constant horizontal force, is kept on a smooth surface as 
shown in the figure. Initially, the spring is in the natural state. Then the maximum positive work that the 
applied force F can do is : [Given that spring does not break]   

 fp=kkuqlkj fpdus {kSfrt lrg ij j[kk CykWd fLçax ls tqM+k gSA bl CykWd dks fu;r {kSfrt cy }kjk [khapk tkrk gSA 

;fn fLçax çkjEHk esa bldh lkekU; fLFkfr esa gS rks vkjksfir cy F }kjk fd;k x;k vf/kdre /kukRed dk;Z gS :  

[fn;k gS : fLçax VwVrh ugha gS]       

       

 (A) 
2F

K
   (B*) 

22F

K
   (C)    (D) 

2F

2K
 

Sol. (B)  Applying work energy theorem on block 
  CykWd ij dk;Z ÅtkZ çes; yxkus ij 

     

 F – 
1

2
 k2 = 0   = 

2F

k
  or ;k 

 work done vr% dk;ZA =  F = 
22 F

k
 

 
19. A body has kinetic energy E when projected at an angle of projection for maximum range. Its K.E. at the 

highest point of its path will be :   
 tc fdlh oLrq dks vf/kdre ijkl ds laxr dks.k ij ç{ksfir fd;k tkrk gSA rc bldh xfrt ÅtkZ E gSA blds iFk 

ds vf/kdre Åpk¡bZ okys fcUnq ij xfrt ÅtkZ dk eku gksxk &    

 (A) E   (B) 
E

2
   (C*) 

E

2
   (D) zero 

 
20. In the given figure inclined surface and pulleys are smooth. Strings and pulleys are massless. 

Acceleration of mass m is :  
 fn;s x;s fp=k esa ur lrg o f?kjfu;k¡ ?k"kZ.kjfgr gSaA Mksfj;k¡ o f?kjfu;k¡ gYdh ¼æO;ekughu ½ gSaA æO;eku m dk 

Roj.k gksxk    

      

 (A) 
9

g7
   (B) 

11

g7
   (C*) 

18

g7
  (D) 

20

g7
 

Sol.  

 

2mg – T = 2m × 2a   (i) 
 2T – mg sin 30° = m × a   (ii)    
 from equation lehdj.k (i) and o (ii) ls 

 a = 
7g

18
. 
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1. If the coefficient of friction between A and B is , the maximum horizontal acceleration of the wedge  
A for which B will remain at rest w.r.t the wedge is :     

 ;fn A  rFkk  B ds e/; ?k"kZ.k xq.kakd  gS rks ost A dk vf/kdre {kSfrt Roj.k D;k gksxk rkfd ost ds lkis{k B 
fLFkjkoLFkk esa jgs:  

 

 (A) g   (B*) 










–1

1
g   (C) 


g

   (D) 










1

–1
g  

Sol. FBD of block B w.r.t. wedge A , for maximum 'a' : 

 
 Perpendicular to wedge : 
 fy' = (mg cos  + m a sin  – N) = 0. 
 and fx' = mg sin  + N – ma cos  = 0   (for maximum a)  
  mg sin  + (mg cos  + ma sin ) – ma cos  = 0 

  a =



sin–cos

)cosgsing(
  

 for  = 45º  

 a = 










–45cot

45tan
g  ; a = 











–1

1
g   Ans. 
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2. In the figure shown a particle of mass m is tied to a string and the other end of string is tied to the side 
wall of a carriage, which is accelerating horizontally with constant acceleration a. Assuming the string 
remains taut and the particle is not in contact with the base of carriage. Then : (Particle is at rest with 
respect to carriage)       

      

 (A*) The angle  that string makes with the horizontal is tan–1 







a

g
 

 (B) The angle  that string makes with the horizontal is tan–1








g

a
 

 (C*) Tension in the string is 22 agm   

 (D) Tension in the string is 2 2m g a  

 fp=kkuqlkj m nzO;eku dk ,d d.k ,d jLlh }kjk ca/kk gqvk gS rFkk jLlh dk nwljk fljk xkM+h dh nhokj ls ca/kk gSA 

xkM+h {kSfrt] fu;r Roj.k a ls Rofjr gSA ekuuk gS fd jLlh ges'kk ruh gqbZ jgrh gS rFkk d.k] xkM+h ds vk/kkj ls 

lEidZ esa ugha gS] rc: (xkM+h ds lkis{k d.k fojkekoLFkk esa gSA) 

       

 (A*) jLlh }kjk] {kSfrt ls cuk;k x;k dks.k , tan–1 
g

a

 
  

 gSA 

 (B) jLlh }kjk] {kSfrt ls cuk;k x;k dks.k  tan–1 a

g

 
  

gSA 

 (C*) jLlh esa ruko 
2 2m g a  gSA 

 (D) jLlh esa ruko 
2 2m g a  gSA 

Sol. tan  = 
g

a
 

  

 T = m 2 2g a  

 
 

3. A block B of mass 0.6 kg slides down the smooth face PR of a wedge A of mass 1.7 kg which can 
move freely on a smooth horizontal surface. The inclination of the face PR to the horizontal is 45º. 
Then:           

 0.6 kg nzO;eku dk ,d xqVdk B, 1.7 kg nzO;eku ds ,d ost A tks fpduh {kSfrt lrg ij fQly ldrk gS ds 

fpdus i`"B PR ij uhps fQlyrk gSA i`"B PR dk {kSfrt ls dks.k 45º gS rks      

      
 (A*) the acceleration of A is 3 g/20 A dk Roj.k 3g/20 gSA  
 (B*) the vertical component of the acceleration of B is 23 g/40 
 B ds Roj.k dk Å/okZ/kj ?kVd 23 g/40 gSA 
 (C*) the horizontal component of the acceleration of B is 17 g/40 
 B ds Roj.k dk {kSfrt ?kVd 17g /40 gSA 
 (D) none of these buesa ls dksbZ ugha 
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4. In the figure a truck is moving on a horizontal surface with acceleration a. Two blocks of equal masses 
m are supported on the truck as shown in figure. Given that when the block at the top surface is just 
about to slide, other block remains hanging at 30º from the vertical. In this system. 

 fp=k esa ,d Vªd {kSfrt lrg ij Roj.k a ls xfr dj jgk gSA leku nzO;eku m ds nks CykWd fp=kkuqlkj Vªd ls 

vkyfEcr (supported) gSA fn;k gqvk gS fd Åijh lrg ij CykWd tc Bhd fQlyus okyk gksrk gSA rc nwljk CykWd 

Å/okZ/kj ls 30º dks.k ij yVdk gqvk gSA bl fudk; esa    

a

m

rough ( )
30º

m

 

a

m

 
30º 

m 

[kqjnjk

 

 (A*) a = 
3

g
  (B*) T =  

3

2
 mg       (C) µ =

33

35 
   (D) T = 

2

3
 mg 

Sol. T sin30º = ma ...............(A)    
 T cos30º = mg    ...............(B) 

  mg

T m

 
 dividing equation (A) by equation (B) 

 tan30º =
g

a
   a = g tan30º  a =

3

g
  Ans. 

 From (B) T = 
030cos

mg
 = 

3

mg2
     Ans. 

 and  mg – T = ma 

  mg = T + ma =
3

mg2
 + ma =

3

mg

3

mg2
   

  mg = 
3

mg3
 = 3 mg   = 3    Ans. 

 
5. In the arrangement shown, W1 = 200 N, W2 = 100 N,  = 0.25 for all surfaces in contact. The block W1 

just slides under the block W2. 
 fn[kk;s x;s fp=k esa W1 = 200 N, W2 = 100 N vkSj lHkh lEidZ ryksa ds fy,  = 0.25 gSA fi.M W1, fi.M W2 ds 

uhps ls Bhd fQlyuk 'kq: gksxkA  

W1

W2
45°

A

B

P

 
 (A) A pull of 50 N is to be applied on W1   (B*) A pull of 90 N is to be applied on W1  

 (C) Tension in the string AB is 10 N  (D*) Tension in the string AB is N220  

 (A) W1 ij 50 N dk cy yxkdj [khpk¡ tk;A   (B*) W1 ij 90 N dk cy yxkdj [khpk tk;A  

 (C) jLlh AB esa ruko 10 N gSA   (D*) jLlh AB esa ruko N220   gSA 
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Sol. B, D            
W2

45°

T

0.25N2

N2

W2

Tsin45°

Tcos45° 

 
 For W2 : 
 N2 + T sin45° = W2 = 100  .... (A) 

 T cos 45° = 0.25 N2   .... (B)      T = 20 N2  , N2 = 80 N  

    

W1P
0.25N1

0.25N2

N2

N1W1  
 For W1 : 
  P = 0.25 (N1 + N2)  .... (C) 
  N2 + W1 = N1    .... (D)   N1 = 280 N  
 
COMPREHENSION         
vuqPNsn 

 A block B is placed over a cart which in turn lies over a smooth horizontal floor. Block A and block C are 
connected to block B with light inextensible strings passing over light frictionless pulleys fixed to the cart 
as shown. Initially the blocks and the cart are at rest. All the three blocks have mass m and the cart has 
mass M(M  = 3m). Now a constant horizontal force of magnitude F is applied to block A towards right. 

 ,d CykWd B dks ,d xkM+h ds Åij j[k fn;k tkrk gS tks fd ,d fpdus {kSfrt /kjkry ij gSA fp=kkuqlkj CykWd A 

rFkk CykWd C dks CykWd B ls gYdh vforkU; jfLl;ksa tks xkM+h ls tqM+h gYdh ?k"kZ.k jfgr f?kjfu;ksa ls xqtjrh gS ls 

tksM+k tkrk gSA izkjEHk esa CykWd o xkM+h fojke esa gSA izR;sd CykWd dk nzO;eku m gS rFkk xkM+h dk nzO;eku M 

(M  = 3m) gSA vc ,d fu;r {kSfrt cy ftldk ifjek.k F gS bldks nka;h rjQ CykWd A ij vkjksfir fd;k tkrk 

gSA 

       
 
6. Assuming friction to be absent everywhere,choose the correct statement(s) 
 ekuk ?k"kZ.k gj txg vuqifLFkr gS] lgh fodYi@fodYiksa dk p;u dhft;sA 

 (A*)The acceleration of cart at the shown instant is zero 
 (B) The acceleration of cart at the shown instant is F/4m 
 (C*)  The acceleration of block B is F/3m 
 (D) The acceleration of block C is F/4m. 
 (A*) fn;s x;s {k.k ij xkM+h dk Roj.k 'kwU; gSA 

 (B) fn;s x;s {k.k ij xkM+h dk Roj.k F/4m gSA   

 (C*) CykWd B dk Roj.k F/3m gSA 

 (D) CykWd C dk Roj.k F/4m gSA 
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Sol. The free body diagram of cart is 
 xkM+h dk eqDr oLrq fp=k gSA  

 
 Hence net horizontal force on cart is zero.   
 acceleration of cart is zero. 
 blfy;s xkM+h ij usV {kSfrt cy 'kwU; gSA 

 xkM+h dk Roj.k 'kwU; gSA 
 
7. Assuming friction to be absent everywhere,choose the correct statement(s) 
 ;g ekfu, fd ?k"kZ.k gj txg vuqifLFkr gS rks CykWd B o CykWd C dks tksM+us okyh jLlh esa ruko dk ifjek.k gS & 
 (A*) Tension in the string connecting block B and C is F/3. 
 (B) Tension in the string connecting block B and C is 2F/3. 
  (C*) Tension in the string connecting block A and B is 2F/3. 
 (D) Tension in the string connecting block A and B is F/3. 
 (A*) CykWd B o C ls tqM+h Mksjh esa ruko F/3 gSA 

 (B) CykWd B o C ls tqM+h Mksjh esa ruko 2F/3 gSA 

  (C*) CykWd A o B ls tqM+h Mksjh esa ruko 2F/3 gSA   

 (D) CykWd A o B ls tqM+h Mksjh esa ruko F/3 gSA  

Sol. The acceleration of each block is equal and equal to 
m3

F
. 

 Tension in required string can be found by applying Newton's second law to block C. 

  T2 = ma =
3

F
 . 

 T1  – T2 = 
3

F
  T1 = 

2F

3
  

 izR;sd CykWd dk Roj.k leku gS rFkk 
m3

F
 ds cjkcj gSA  

 CykWd C ij U;wVu dk f}rh; fu;e yxkus ij vko';d Mksjh esa ruko Kkr fd;k tk ldrk gSA 

  T2 = ma = 
3

F
. 

 T1  – T2 = 
3

F
  T1 = 

2F

3
 

 

 
8. Let the coefficient of friction between block B and cart is ( > 0) and friction is absent everywhere else. 

Then the values of force F applied to block A such that there is no relative acceleration between block B 
and cart is  

 ekuk fd CykWd B o xkM+h ds e/; ?k"kZ.k xq.kkad ( > 0) gS rFkk gj txg ?k"kZ.k vuqifLFkr gSA rc cy F dk 

vf/kdre eku D;k gksxk tks fd CykWd A ij bl rjg ls yxk;k tkrk gS fd dksbZ lkisf{kd Roj.k CykWd B o xkM+h ds 

e/; u gks & 

 (A*) mg  (B*) 2 mg  (C) 3 mg  (D) 4 mg 
Sol. For block B to just slip on the cart, the friction force on cart is mg. The net force on cart is thus mg. 

Hence acceleration of cart is a = 
m3

mg
 = 

3

g
. 

 required force F = (m + m + m + M) a = 2mg 
 xkM+h ij CykWd B ds Bhd fQlyus ds fy,] xkM+h ij ?k"kZ.k cy mg gSA xkM+h ij usV cy bl izdkj mg gSA  

 blfy;s] xkM+h dk Roj.k a = 
m3

mg
 =

3

g
. 

 vko';d cy F = (m + m + m + M) a = 2mg 
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9. Two blocks A and B are arranged in a lift as shown in figure. Lift is moving upward with a constant 
velocity 2m/sec. The pulley is ideal and string is ideal. Find the acceleration of block B with respect to 
ground. (Take mA = 10 kg, mB = 5 kg and g = 10m/s2)   

 nks CykWd A rFkk B fp=kkuqlkj ,d fy¶V esa O;ofLFkr gSA fy¶V Åij dh rjQ 2m/sec dh fu;r pky ls xfr dj 

jgh gSA f?kjuh rFkk Mksjh vkn'kZ gSA /kjkry ds lkis{k CykWd B dk Roj.k Kkr djksA  

 (mA = 10 kg, mB = 5 kg rFkk g =10m/s2) 

          

B A 
37°

µ=0.5 

fLFkj 

?k"kZ.k jfgr

  
Ans. 0 
Sol. Let A slide down with acceleration a  
 ekuk A Roj.k a ls uhps ljdrk gSA  

 a =
BA

ABA

mm

cosgmgm37singm




  

 = 
510

5

4
.g.105.0g5

5

3
g10




 < 0 

  a = 0 
  
10. The displacement-time graph of a body acted upon by some forces is shown in the figure. For this 

situation match the entries of column I with the entries of column II. 
 oLrq ij dk;Zjr dqN cyksa }kjk foLFkkiu&le; xzkQ fp=k esa n'kkZ;k x;k gSA bl fLFkfr ds fy, dkWye-I dk  

dkWye-II ls feyku dhft,A    

      O

s

t

C
A

B

 
  Column I     Column II 
 (A) For OA, the total work done by all   (p) always positive 
       forces together 
 (B) For OA, the work done by few of the    (q) always negative 
       acting forces 
 (C) For AB, the work done by few of the    (r) can be positive 
       acting forces   
 (D) For BC, the work done by few of the    (s) can be zero 
       acting forces. 
        (t) can be negative 
  dkWye-I      dkWye-II 
 (A) OA ds fy, lHkh cyksa }kjk ,d lkFk fd;k x;k   (p) lnSo /kukRed gksxkA  

       dqy dk;Z  

 (B) OA ds fy, dk;Zjr dqN cyksa }kjk fd;k x;k dk;Z  (q) lnSo _.kkRed gksxk  

 (C) AB ds fy, dk;Zjr dqN cyksa }kjk fd;k x;k dk;Z  (r) /kukRed gks ldrk gS 

 (D) BC ds fy, dk;Zjr dqN cyksa }kjk fd;k x;k dk;Z  (s) 'kwU; gks ldrk gSA  

        (t) _.kkRed gks ldrk gS  
 Ans. (A) – p ; (B) – r, s, t ; (C) – r, s, t ; (D) – r, s, t 
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DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B16 TO B17 
 

 
2. DPP Syllabus : 
 

DPP No. : B16 (JEE-MAIN) 
Total Marks : 60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP No. : B16 
1. (C) 2. (A) 3. (C)  4. (A)  5. (C)  6. (C)  7. (C) 
8. (D) 9. (B) 10.   (A)  11. (B) 12. (B) 13. (A)  14. (D)  
15. (B) 16. (A)  17. (D)  18. (B)  19.  (B) 20. (C) 
 

1. A man holds a thin stick at its two ends and bends it in arc, like a bow without a string. Which of the 
following figures correctly show that directions of the forces exerted by him on the stick? (Neglect 
gravity)   

 ,d O;fDr us ,d iryh NM+ dks nksuks fljksa ls ,d pki ds :i esa fcuk Mksjh dh lgk;rk ls idM+ dj j[kk gSA 

fuEu esa ls dkSulk fp=k mlds }kjk NM+ ij vkjksfir cyksa dh fn'kk iznf'kZr djsxk & ¼xq:Ro izHkko ux.; ekfu,½  

 (A)     (B)        

 (C*)    (D)   

Sol. The net force on the stick must be zero for it to be in equilibrium. 
 NM+ dh lkE;koLFkk ds fy, NM+ ij dqy cy 'kwU; gksuk pkfg;sA  

 
2. A flexible chain of mass M hangs between two fixed points A and B at the same level. The inclination of 

the chain with the horizontal at the two points of support is . The tension at the mid-point of the chain 
is :      

 M nzO;eku dh ,d yphyh psu ¼J`a[kyk½ (chain) dks leku ry esa fLFkr nks fcUnqvksa A rFkk B ds e/; yVdk;k x;k 

gSA psu (chain) dk n`< vk/kkj ls {kSfrt ds lkFk dks.k   gSA psu ds e/; fcUnq ij ruko dk eku Kkr djksA  

      

 (A*) 
Mgcot

2


  (B) Mg cot   (C) zero  (D) 

Mg

2
 (sin  + cos ) 

Sol.  

 In Y direction 2T sin  = Mg .......(1)  (where T1 = tension at mid point) 
 At mid point T cos = T1  .......(2) 
 Divide (2) and (1) 
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 1T

Mg
 = 

cot

2


 

 T1 = 
Mgcot

2


 

gy Y fn'kk esa 2T sin  = Mg  .......(1)  (tgk¡ T1 = e/; fcUnq ij ruko) 

 e/; fcUnq ij T cos = T1  .......(2) 
 Divide (2) and (1) 

 1T

Mg
 = 

cot

2


  T1 = 

Mgcot

2


 

 
3. A 2 kg toy car can move along x axis. Graph shows resultant force Fx, acting on the car which begins at 

rest at time t = 0. The velocity of the car at t = 10 s is :  
  ,d 2 kg dh f[kykSuk dkj x v{k ds vuqfn'k xfr dj ldrh gSA xzkQ ifj.kkeh cy Fx dks çnf'kZr djrk gS] tks le; 

t = 0 ij fojke ij dkj ij yxuk izkjEHk gksrk gSA t = 10 s ij dkj dk osx gS %      
F (N)x

4

0

-2

t(s)

4 8 9 10 11

 
 (A) – i m/s  (B) – 1.5 i m/s  (C*) 6.5 i m/s  (D) 13 i m/s  

Sol. dp  = pf – pi  = F dt  = Area under the curve. 

 pi = 0 
 Net Area = 16 – 2 – 1 = 13 N-s 

    = Vf = 
13

2
 = 6.5 i m/s 

 [As momentum is positive, particle is moving along positive x axis.] 
 
4. Figure shows the displacement of a particle giving along the x-axis as a function of time, the force 

acting on a particle is zero from     
 fp=k esa fdlh d.k dk x-v{k ds vuqfn'k foLFkkiu dks] le; ds Qyu ds :i esa n'kkZ;k x;k gSA d.k ij yxus okys 

cy 'kwU; dgk¡ ij gksxk\      

     

di
sp

la
ce

m
en

t

time

A

B
C

D
E

  

fo
LF

kki
u

l e;

A

B
C

D
E

 
 (A*) AB   (B) BC   (C) CD   (D) DE  
 
5. In the Figure, the ball A is released from rest when the spring is at its natural length. For the block B, of 

mass M to leave contact with the ground at some stage, the minimum mass of A must be: 
 fp=k essa xsan A fojke ls NksM+h tkrh gS] tc fLçax viuh lkekU; yEckbZ esa gSA M nzO;eku ds CykWd B dk fdlh fLFkfr 

ij lrg ls lEidZ NwV tkrk gS rks A dk U;wure nzO;eku gksuk pkfg, :  

       
 (A) 2 M    (B) M    (C*) M/2  
 (D) A function of M and the force constant of the spring.  

nzO;eku M rFkk fLçax ds cy fu;rkad dk Qyu gksxkA   
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Sol. Let m be minimum mass of ball. 
 Let mass A moves downwards by x. 
 From conservation of energy, 

  mgx = 
1

2
 kx2 

  x = 
2mg

k

 
  

 

 For mass M to leave contact with ground, 
  kx = Mg 

  
2mg

K 
k

 
  

 = Mg 

  m = 
M

2
. 

 
6. A block of mass m is at rest relative to the stationary wedge of mass M. The coefficient of friction 

between block and wedge is µ. The wedge is now pulled horizontally with acceleration ‘a’ as shown in 
figure. Then the minimum magnitude of ‘a’ for the friction between block and wedge to be zero is :   

 ,d fojke esa fLFkr ,d M nzO;eku ds ost ds lkis{k m nzO;eku dk xqVdk fojke esa gSA xqVds rFkk ost ds e/; ?k"kZ.k 

xq.kkad µ gSA vc ost dks Roj.k a ls fp=kkuqlkj {ksfrt fn'kk esa [khapk tkrk gSA a dk U;wure ifjek.k crkb;s rkfd 

xqVds rFkk ost ds chp ?k"kZ.k 'kwU; gks &      

        
 (A) g tan   (B) µ g tan   (C*) g cot   (D) µ g cot 
Sol. The free body diagram of the block is as shown in the figure. 
 N is the normal reaction exerted by wedge on the block. 
 oLrq dk FBD fp=k esa fn[kk;k x;k gSA 

 ost }kjk CykWd ij yxk;k x;k vfHkyEc cy N gSA 

     
 The wedge moves towards left with acceleration ‘a’, then the component of acceleration of block normal 

to the plane is ‘a’ sin  
 Applying Newtons second law to the block normal to plane. 
  mg cos   – N = ma sin   
 For  N to be zero  a = g cot . 
 Hence the friction shall be zero when a = g cot .   
 ost cka;h rjQ Roj.k ‘a’ ls xfr djrk gSA rc CykWd ds Roj.k dk ?kVd ry ds yEcor~ a sin gksxk
 U;wVu dk f}rh; fu;e ry ds yEcor~ CykWd ij yxkus ij 

  mg cos   – N = ma sin   
 N ds 'kwU; gksus ds fy,  a = g cot . 

 vr% ?k"kZ.k 'kwU; gksxk tc  a = g cot .   
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7. A light spring is compressed and placed horizontally between a vertical fixed wall and a block free to 
slide over a smooth horizontal table top as shown in the figure. The system is released from rest. The 
graph which represents the relation between the magnitude of acceleration ‘ a ‘ of the block and the 
distance ‘ x ‘ travelled by it (as long as the spring is compressed) is   

 ,d gYdh fLizax dks laihfMr fd;k tkrk gS vkSj bls fpduh {kSfrt est ds Åij xfr ds fy, LorU=k ,d CykWd vkSj 

,d Å/okZ/kj n`<+ nhokj ds chp {ksfrtr~ j[kk tkrk gS tSlk fd fp=k esa fn[kk;k x;k gSA bl O;oLFkk dks fojke ls 

NksM+k tkrk gSA og xzkQ crkvks tks CykWd ds Roj.k a ds ifjek.k vkSj blds }kjk pyh xbZ nwjh  x ds chp lEcU/k dks 

n'kkZrk gS (tc rd fLizax laihfMr dh tkrh gS) 

        

 (A)  (B)  (C*)  (D)  

Sol.  

Let the initial compression of spring be . Then the acceleration after the block travels a distance x is  
 ekuk fLizax dk izkjfEHkd laihMu  gSA rks CykWd }kjk x nwjh pyus ds ckn Roj.k gSA 

  a =
k

m
 ( – x)   

   The graph of a vs x is   
  a rFkk x dk xzkQ gS 

 

8. A 20 kg body is pushed horizontally with just enough force to start it moving across a floor and the 
same force continues to act afterwards. The coefficient of static friction and sliding friction are 0.7 and 
0.6 respectively. The acceleration of the body is :   

 20 fdxzk- dh oLrq dks vko';d cy yxkdj {kSfrt fn'kk esa /kdsyk tkrk gS] ftlls ;g Q'kZ ij pyuk izkjEHk dj 

nsrh gS rFkk ;g cy fujUrj dk;Zjr jgrk gSA LFkSfrd o xfrd ?k"kZ.k xq.kkad Øe'k% 0.7 o 0.6 gS rks oLrq dk Roj.k 

gksxk & 
 (A) 6 m/s2  (B) 4.9 m/s2  (C) 3.92 m/s2  (D*) 1 m/s2 

Sol.  

 a =  
m

ff ks  = 
m

mg)( kS 
 = (S – k) g = (0.7 – 0.6)10  = 1 m/sec2  

 
 

9. A particle moves in east with velocity of 15 m/s for 2 sec. then moves northward with 5 m/s for 8 sec, 
then average velocity of the particle is-  

 ,d d.k iwoZ fn'kk esa 2 lsd.M rd 15 eh-@ls- ls xfr djrk gS fQj mÙkj fn'kk esa 8 lsd.M rd 5 eh-@ls- ls xfr 

djrk gS] rks d.k dk vkSlr osx gksxk&  
 (A) 1 m/s (B*) 5 m/s (C) 7 m/s (D) 10 m/s 

Sol. average velocity  vkSlr osXk = 
10

50

10

50

timeTotal

ntdisplacemeTotal


 le;dqy

 foLFkkiudqy
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10.   An aeroplane is flying at height 'h' with horizontal velocity u, the velocity of a dropped packet on 
reaching ground will be- 

 ,d gokbZ tgkt u {ksfrt osx ls h Å¡pkbZ ij mM+ jgk gS rks mlls fxjk;s x;s iSdsV dk tehu ij Vdjkus ls iwoZ osx 

gS& 

 (A*) gh2u2   (B) gh2  (C) 2gh (D) gh2–u2   

Sol. gh2u2   
 

 

11. The angle between the vector   ˆ ˆi j   and ĵ3î2    is :    

 lfn'k   
ˆ ˆi j   rFkk lfn'k ĵ3î2     ds e/;a dks.k gksxk  : 

 (A)  cos  =
1

5
      (B*)  sin  =

25

26
      

(C)  tan  = 5        (D)  none of these buesa ls dksbZ ugha 
 

12. The component of vector ĵ3î2   along vector î5ĵ  is :   

 lfn'k ĵ3î2   dk lfn'k î5ĵ  dh fn'kk esa ?kVd gksxk  :   

 (A) 
7

13
       (B*) 

7

26
    

(C) 
13

13
      (D)  none of these buesa ls dksbZ ugha 

 
13. The resultant of two vectors of magnitudes 3 units and 4 units is 1 unit . What is the value of their dot 

product ?         
 3 bdkbZ rFkk 4 bdkbZ okys lfn'k dk ifj.kkeh 1 bdkbZ gks rks gSA muds vfn'k xq.kuQy dk eku gksxk ? 

 (A*)  12 units  (B)   7 units  (C)   1 unit  (D)  zero 'kwU; 
 
14. Which of the following is correct about kinetic friction ?     
 (A) always acts in opposite direction of the applied force 
 (B) total work done by this force on the system may be zero 
 (C) direction of friction is always opposite to direction of velocity 
 (D*) it can increase velocity. 
 xfrd ?k"kZ.k ds lEcU/k esa fuEu esa ls dkSulk dFku lgh gS ?      

 (A) vkjksfir cy ds lnSo foijhr fn'kk esa yxrk gS  

 (B) fudk; ij blds }kjk fd;k x;k dqy dk;Z 'kwU; gks ldrk gS  

 (C) bldh fn'kk osx ds lnSo foijhr gksrh gS  

(D*) ;g osx c<+k ldrk gS 

 

15. A force F = t is applied to a block A as shown in figure, where t is time in seconds. The force is applied 
at t = 0 seconds when the system was at rest. Which of the following graph correctly gives the frictional 
force between A and horizontal surface as a function of time t.[Assume that s > k ]. 

 fp=kkuqlkj CykWd A ij F = t cy vkjksfir gS tgkW t le; lSd.M eas gSA t = 0 ij fudk; fojkekoLFkk es Fkk rc bl ij 

cy vkjksfir fd;k tkrk gSA fn;s x;s oØksa eass ls A rFkk {kSfrt lrg ds e/; ?k"kZ.k ,oa le; ds e/; lgh xzkQ dks 

pqfu,A [ekuuk gS s > k ]  
         

(A)   (B*)  (C)   (D) 
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16. The minimum work done required to accelerate a truck on a horizontal road from rest to speed v 
 ,d {kSfrt lM+d ij ,d Vªd dks fojke ls pky v rd Rofjr djus ds fy, fd;k x;k U;wure dk;Z & 

 (A*) is less than that required to accelerate if from v to 2v.    
(B) is equal than that required to accelerate it from v to 2v.    
(C) is more than that required to accelerate it from v to 2v.    
(D) may be any one of the above since it depends on the force acting on the truck and the distance 
over which it acts. 

 (A*) v ls 2v rd Rofjr djus ds fy, vko';d dk;Z ls de gSA 

 (B) v ls 2v rd Rofjr djus ds fy, vko';d dk;Z ds cjkcj gSA 

 (C) v ls 2v rd Rofjr djus ds fy, vko';d dk;Z ls vf/kd gSA 

 (D) mijksä esa ls dksbZ Hkh ,d gks ldrk gS D;ksafd ;g Vªd ij dk;Z djus okys cy rFkk nwjh tgka rd cy dk;Zjr 

gS] ij fuHkZj djrk gSA 

Sol. Minimum work done to accelerate the truck from speed 0 to v and from v to 2v are  
 Vªd dks pky 0 ls v rd rFkk v ls 2v rd Rofjr djus ds fy, U;wure fd;s x;s dk;Z gSa & 

   W1 = 
2

1
mv2 – 

2

1
m(0)2 = 

2

1
mv2  

 and (rFkk) W2 =
2

1
m(2v)2 – 

2

1
m(v)2 = 

2

3
mv2  

     W1 < W2  
 
17. A 20 kg body is pushed with just enough force to start it moving across a floor and the same force 

continues to act afterwards. The coefficient of static and kinetic friction are 0.6 & 0.2 respectively. The 
acceleration of the body is:      

 ;fn 20 kg dh oLrq dks i;kZIr [kqjnjs lrg ij Bhd i;kZIr cy ls /kdsyus ij ;g lery ds vuqfn'k pyuk izkjEHk 

dj nsrh gSA vc ;gh cy yxkrkj cuk;s j[kk tkrk gSA ;fn LFkSfrd rFkk xfrd ?k"kZ.k xq.kkad Øe'k% 0.6 rFkk 0.2 gks 

rks oLrq dk Roj.k D;k gksxk  
 (A) 6 m/s2  (B) 1 m/s2  (C) 2 m/s2  (D*) 4 m/s2 

 

 
18. An object is moving along a straight line path from P to Q under the action of a force 

)k̂2ĵ3î4(F 


N. If the co-ordinate of P & Q in metres are (3, 2, 1) & (2, 1, 4) respectively. Then 

the work done by the force is:  

 ,d oLrq lh/kh js[kk ds vuqfn'k P ls Q rd cy )k̂2ĵ3î4(F 


N dh mifLFkfr esa xfreku gSaA ;fn fcUnq  P 

rFkk Q ds funsZ'kkad ehVj esa Øe'k (3, 2, 1) rFkk (2, 1, 4) gaS rks dk;Zjr cy }kjk fd;k dk;Z gksxk 

 (A)  15 J  (B*) + 15 J  (C) 1015 J  (D)   )k̂2ĵ3î4(   

Sol. P Q  = (2 -3) î   + (-1 -2) ĵ   (4 - (-1) k̂   

 QP.F = – 4 + 9 + 10 = 15 J   

 
19. The work done by all the forces (external and internal) on a system equals the change in -  

 fudk; ij lHkh cyksa ¼vkUrfjd vkSj ckgjh½ }kjk fd;k x;k dk;Z fuEu esa ifjorZu ds cjkcj gksrk gS&  

  (A) total energy  (B*) kinetic energy  (C) potential energy  (D) none of these 

  dqy ÅtkZ  xfrt ÅtkZ  fLFkfrt ÅtkZ  buesa ls dksbZ ugha  

Sol. kinetic energy xfrt ÅtkZ  
 

20. A body moves a distance of 10 m long a straight line under the action of force of 5N. If the work done is 
25 joules, the angle which the force makes with the direction of motion of the body is -    

 5 N cy ds izHkko ls ,d oLrq ljy js[kk esa 10 m nwjh r; djrh gSA ;fn fd;k x;k dk;Z 25 joule gks rks cy ,oa 

foLFkkiu ds chp dks.k gksxkA  

  (A) 0º (B) 30º (C*) 60º (D) 0º 

Sol. W = Fx cos  

  = 60° 
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Course : VIKAAS (01JA) 

PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B16 TO B17 
 

 

DPP No. : B17 (JEE-ADVANCED) 
 

Total Marks :  41         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.3 (3 marks 2 min.)  [09, 06] 
One or more than one options correct type ('–1' negative marking)  Q.4 to Q.8 (4 marks 2 min.)  [20, 10] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP No. : B17 
1. (A) 2. (A)  3. (D)   4.  (A,B,C)  5. (A,D)  

6. (A,B,C)  7. (A,C) 8. (A,C) 9. 2 10. (A) s (B) q  (C) r  (D) p 
 

 
1. A block of weight W is dragged across the horizontal floor from A to B by the constant vertical force P 

acting at the end of the rope. The work done on the block by the force P = ( 3 + 1)N is, assuming that 
block does not lift off the floor. (g = 10 m/s2)    

 W Hkkj dk ,d CykWd] jLlh ds ,d fljs ij dk;Zjr fu;r Å/okZ/kj cy P }kjk {kSfrt Q'kZ ij A ls B rd [khapk 

tkrk gSA cy P = ( 3 + 1)N  }kjk CykWd ij fd;k x;k dk;Z Kkr djksA ;g ekfu, fd CykWd] Q'kZ ls lEidZ ugha 

NksM+rk gSA (g = 10 m/s2)         

      
 (A*) 4      (B) 8    

(C) 12      (D) None of these buesa ls dksbZ ugha 
Sol. W = Px 

 = 




 
º60sin

h

º30sin

h
P = 










3

1
1Ph2  = Ph

3

]13[2 
 

 = 
3

)3)(13)(13(2 
  = 4 J Ans. 
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2. The force acting on a particle moving along a straight line varies with time as shown in the diagram. 
Which of the following graphs is best representative of its speed and time graphs. Initial velocity of the 
particle is zero.        

 fdlh ljy js[kk ds vuqfn'k xfr djrs gq, d.k ij yxk;k x;k cy] le; ds lkFk fuEu ys[kk fp=k ds vuqlkj 

ifjofrZr gksrk gSA fuEu ys[kk fp=kksa esa dkSulk ys[kk fp=k d.k ds fy;s pky&le; ds e/; ys[kk fp=k dks O;Dr 

djsxkA (d.k dk izkjfEHkd osx 'kwU; gSA) 

 

 (A*)  (B)    (C)     (D)  

 
3. Which of the following quantities is/are not a frame dependent    

 fuEu esa dkSulh jkf'k;k¡ funsZ'k rU=k ij fuHkZj ugha djrh gSa & 
 (A) Kinetic energy     (B)  Work done by a force on a particle 
 (C) Potential energy     (D*)  None of these 
 (A) xfrt ÅtkZ     (B) d.k ij cy }kjk fd;k x;k dk;Z  

 (C) fLFkfrt ÅtkZ     (D*) None of these buesa ls dksbZ ugha 

Sol.  Since ; W = FS cos   and KE = 
2

1
 mv2  

 Displacement 'S' and velocity 'v' are frame dependent, rest are independent.  
 
4. The potential energy of a particle is given by formula U = 100 – 5x + 100x2, U and x are in SI units If 

mass of the particle is 0.1 kg then magnitude of it's acceleration  
 ,d d.k dh fLFkfrt ÅtkZ U = 100 – 5x + 100x2 lw=k }kjk nh xbZ gS, U rFkk x,  SI ek=kd esa gSA ;fn d.k dk 

æO;eku 0.1 kg gS rc blds Roj.k dk ifjek.k  
 (A*) At 0.05 m from the origin is 50m/s2  
 (B*) At 0.05 m from the mean position is 100m/s2  
 (C*) At 0.05 m from the origin is 150m/s2  
 (D) At 0.05 m from the mean position is 200m/s2  
 (A*) ewy fcUnq ls 0.05 m ij 50m/s2 gSA  

 (B*) ek/; fLFkfr ls 0.05 m ij 100m/s2 gSA 

 (C*) ewy fcUnq ls 0.05 m ij 150m/s2 gSA  

 (D) ek/; fLFkfr ls 0.05 m ij 200m/s2 gSA 

Sol. F = x2005
dx

dU
  

 mean position, x = 
200

5
= 0.025m 

 a = 
m

F
 = 

1.0

x2005 
 = (50 – 2000x) 

 At 0.05m from the origin, x = ± 0.05 
 At 0.05m from mean position x = 0.075 or x = -0.025 
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5. The velocity- time plot for a particle moving on a straight line is shown in Fig. in the time interval 0 to 30 
seconds. 

 ljy js[kh; xfr djrs gq, fdlh d.k ds fy, le; vUrjky 0 ls  30s  rd osx&le; xzkQ iznf'kZr fd;k x;k gSA 

 
 (A*) The particle has a constant acceleration 
 (B)  The particle has never turned around 
 (C)  The particle has zero displacement 
 (D*) The average speed in the interval 0 to 10 s is the same as average speed in the interval 10 to 20 

seconds 
 (A*) d.k dk Roj.k fu;r gSA  

 (B) d.k ykSV dj dHkh okfil ugha vkrk gSA  

 (C) d.k dk foLFkkiu 'kwU; gSA  

 (D*) le; varjky 0 ls 10 s rd vkSlr pky le; vUrjky 10 ls 20 lsd.M ds e/; vkSlr pky ds leku gSA 
 
6. System shown in figure is in equilibrium and at rest. The spring and strings are massless. Now the 

string between B and C is cut. Choose the correct option(s) just after cut. (g = 10 ms–2).   
fp=k esa çnf'kZr fudk; fLFkjkoLFkk rFkk lkE;koLFkk esa gSA jfLl;k¡ rFkk fLçax nzO;ekughu gSA B rFkk C ds chp dh 

jLlh dkV nh tkrh gS rks jLlh dks dkVus ds rqjUr ckn lgh fodYi@fodYiksa dk p;u dhft;sA (g = 10 ms–2) 

 
 (A*) acceleration of A is zero 
 (B*) acceleration of B is g in upward direction 
 (C*) acceleration of C is g in downward direction 
 (D) none of these 
 (A*) A dk Roj.k 'kwU; gSA  

 (B*) B dk Roj.k g Å/okZ/kj uhps dh vksj gSA  

 (C*) C dk Roj.k g Å/okZ/kj Åij dh vksj gSA 

 (D) buesa ls dksbZ ugha 
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Sol. Tension at the time of equilibrium. lkE;koLFkk dh fLFkfr esa ruko    

      

 After the string is cut jLlh dks dkVus ds ckn    

 aA = 0 

 aB = 
m

mgmg2 
 = g upwards Åij dh vksj 

 aC =  
mg

m
 = g downwards uhps dh vksj 

 
COMPREHENSION                
 A van accelerates uniformly down an inclined hill going from rest to 30 m/s in 6 s. During the 

acceleration, a toy of mass m = 0.1 kg hangs by a light string from the van's ceiling. The acceleration is 
such that string remains perpendicular to the ceiling. (Take g = 10 m/s2)        

 ,d oSu ,d >qdh gqbZ igkM+h ls uhps dh vksj fojke ls 30.0 m/s rd 6.0 lsd.M ds fy;s ,dleku :i ls Rofjr 

gksrh gSA Roj.k ds nkSjku] nzO;eku m = 0.1 kg dk ,d f[kykSuk oSu dh Nr ls ,d gYdh Mksjh }kjk yVdk gSA Roj.k 

bl izdkj gS fd Mksjh Nr ds yEcor~ jgrh gSA (g = 10 m/s2 yhft,)     

       
 
7. choose the correct option(s) : 
 lgh fodYi@fodYiksa dk p;u dhft;sA 

 (A*) The angle  of the incline is 30° 
  (B) The angle  of the incline is 60° 

  (C*) The tension in string is 
2

3
N   

(D) The tension in string is 1 N  
 (A*) ur ry dk dks.k  = 30° gSA 

  (B) ur ry dk dks.k  = 60° gSA 

  (C*) Mksjh esa ruko 
2

3
N gSA   

(D) Mksjh esa ruko 1N gSA    
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Sol. Acceleration of the van = 
6

30
 = 5 m/s2  

 oSu dk Roj.k  = 
6

30
 = 5 m/s2    

 



 
   g sin  = a    

     sin  = 
2

1
      = 30° 

 Tension   (ruko) 

 T = mg cos     = 
2

3
 N 

 
8. Choose the correct statement(s) 
 lgh fodYi@fodYiksa dk p;u dhft;sA 
 (A*) The friction force on van is 0 
 (B) The friction force on van is mgcos 
  (C*) The direction of pseudo force on bob as seen by the driver is along up the inclined plane.   

(D) The direction of pseudo force on bob as seen by the driver is vertically upward. 
 (A*) osu ij ?k"kZ.k cy 'kwU; gSA  

 (B) osu ij ?k"kZ.k cy mgcos gSA  
  (C*) pkyd }kjk yksyd ij izsf{kr Nn~e cy dh fn'kk ur ry ds vuqfn'k Åij dh vksj gSA  

(D) pkyd }kjk yksyd ij izsf{kr Nn~e cy dh fn'kk Å/okZ/kj Åij dh vksj gSA  

Sol. Since accelerationof the van is g sin, there is no friction. 
 pwafd oSu dk Roj.k g sin, gS] blfy;s dksbZ ?k"kZ.k ugh gSA  

 

9. A particle is moved under a force  

F  = x ĵ  N (x in meter) from O to A by two paths : path 1 is OBA and 

path 2 is straight line OA. If w1 and w2 are work done by the force F


  in two paths respectively, then 

find 1

2

w

w
. 

 ,d d.k cy F


= x ĵ   ds v/khu ¼x ehVj esa gS½ fcUnq O ls fcUnq A rd iFk 1 ¼OBA½ gS rFkk iFk 2 ¼OA ljy js[kk 

ds vuqfn'k gS½S ds vuqfn'k xfr djrk gSA ;fn bu nksuksa iFkksa ds vuqfn'k cy F


 }kjk x;k dk;Z Øe'k% w1 rFkk w2  

gks rks  1

2

w

w
dk vuqikr Kkr djks A     

      
 Ans. 2 
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Sol. work done in path 2 

 iFk 2 ds vuqfn'k fd;k x;k dk;Z  

 w2 = ˆ ˆF • (dxi dyj)


 =  ˆ ˆ ˆx j • (dx i dx j)  as the line pqafd js[kk  : y = x 

     = 
1

0
x dx  =  

1

2
 J. 

 work done in path 1 

 iFk 1 ds vuqfn'k fd;k x;k dk;Z   

     

 w1 = wOB+ wBA        

   = ˆF • dxi


 + ˆF •dy j


  = ˆ ˆ ˆ ˆxj • dxi xj • dyj   

    = 0 +
1

y 0

ˆ ˆ(1 j) • dy j

   = 1 J 

     1

2

w

w
 = 2. 

 Ans. 2 

 
10. A particle moving along x-axis is being acted upon by one dimensional conservative force F. In the F–x 

curve shown, four points J, K, L, M are marked on the curve. Column  gives different type of 
equilibrium for the particle at different positions. Column  gives certain positions on the force position 
graphs. Match the positions in Column-I with the corresponding nature of equilibrium at these positions.   

 ,d d.k x-v{k ds vuqfn'k xfr dj jgk gS rFkk ml ij ,d foeh; laj{kh cy F dk;Zjr gSA F–x xzkQ fp=k esa 

n'kkZ;k x;k gSA pkj fcUnq J, K, L, M  oØ ij vafdr gSA LrEHk  esa d.k ds vyx&vyx fLFkfr;ksa ds laxr 

vyx&vyx rjg ds lkE;oLFkk nh xbZ gSA LrEHk  esa F-x xzkQ ds lEcU/k esa dqN fLFkfr;ka nh xbZ gSA LrEHk-I esa nh 

xbZ fLFkfr;k¡ ls lEcfU/kr budh lkE;koLFkk dh izd`fr dks lqesfyr dfj,A  

      
J

O

F

K L
M

x

     
  Column I    Column II 
 (A) Point J is position of     (p) Neutral equilibrium 
 (B) Point K is position of    (q) Unstable equilibrium 
 (C) Point L is position of    (r) Stable equilibrium 
 (D) Point M is position of    (s) No equilibrium 
  LrEHk I          LrEHk II 

 (A) fcUnq J dh fLFkfr    (p) mnklhu lkE;oLFkk 

 (B) fcUnq K dh fLFkfr    (q) vLFkk;h lkE;oLFkk 

 (C) fcUnq L dh fLFkfr    (r) LFkk;h lkE;oLFkk 

 (D) fcUnq M dh fLFkfr    (s) dksbZ lkE;oLFkk ugha 
Ans. (A) s (B) q  (C) r  (D) p 
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Sol. (Easy) Point  J   No equilibrium 

   K   Unstable equilibrium 

   L   Stable equilibrium 

   M    Neutral equilibrium 

gy% (Easy) fcUnq  J   dksbZ lkE;oLFkk ugh 

   K   vLFkk;h lkE;oLFkk 

   L   LFkk;h lkE;oLFkk 

    M   mnklhu lkE;oLFkk 
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2. DPP Syllabus : 

DPP No. : B18 (JEE-ADVANCED) 
Total Marks :  43         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 (3 marks 2 min.)  [03, 02] 
One or more than one options correct type ('–1' negative marking)  Q.2 to Q.8 (4 marks 2 min.)  [28, 14] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP No. : B18 
1. (D) 2. (B,D)  3. (A,B) 4. (A,D)  5. (B,C)  6. (B,C,D)   
7. (A,B) 8. (A,C) 9. 2  10. (A) – (p, t) ; (B) – (p, t) ; (C) – (s) ; (D) – (q, t) 

 
1. A moving particle is acted upon by several forces F1, F2, F3,..... etc. One of the force is chosen, say F2, 

then which of the following statement about F2 will be true.  
 xfr'khy d.k ij cgqr lkjs F1, F2, F3,..... cy dk;Zjr gSA buesa ls ,d cy dks ysrs gSA ekuk F2 , rks fuEu esa ls 

dkSulk rF; F2 ds ckjs esa lR; gksxk &   
 (A) Work done by F2 will be negative if speed of the particle decreases. 
 (B) Work done by F2 will be positive if speed of the particle increases 
 (C) Work done by F2 will be equal to the work done by other forces if speed of the particle does not 

change 
 (D*) If F2 is a conservative force, then work done by all other forces will be equal to change in potential 

energy due to force F2 when speed remains constant.   
 (A) F2 ds }kjk fd;k x;k dk;Z _.kkRed gksxk ;fn d.k dh pky de gks jgh gSA 

 (B) F2 ds }kjk fd;k x;k dk;Z /kukRed gksxk ;fn d.k dh pky c<+ jgh gSA  

 (C) F2 ds }kjk fd;k x;k dk;Z vU; cyksa }kjk fd;s x;s dqy dk;Z ds rqY; gksxk ;fn d.k dh pky ugha cnyrh gSA  

 (D*) ;fn F2 laj{kh cy gks rks, lHkh vU; cyksa }kjk fd;k x;k dk;Z, cy F2 ds dkj.k fLFkfrt ÅtkZ esa ifjorZu ds 

rqY; gksxk tc pky fu;r gSA 

Sol. by Work energy theorem 
  WF2 + Wother =K  
   WF2  = K – Wother So A & B are wrong 
 If speed do not change K = 0 
 then  WF2  = –Wother   ...(1) 
 So WF2   Wother 

 if F2 is conservative force then  
 U = –WF2  = Wother (from (1) 
 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-2 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

2. The given plot shows the variation of U, the potential energy of interaction between two particles with 
the distance separating them, r. Then which of the following statements are correct. :   
fuEufyf[kr oØ ,d nwljs ls r nwjh ij fLFkr nks d.kksa ds e/; vU;ksU; fLFkfrt ÅtkZ dk nwjh r ds lkFk ifjorZu 

çnf'kZr djrk gS rks : fuEu es ls dkSuls dFku lR; gS \   

         
 (A) B and D are equilibrium points B rFkk D lkE;koLFkk fcUnq gSA 

 (B*) C is a point of stable equilibrium fcUnq C LFkk;h lkE;koLFkk okyk fcUnq gSA 
 (C) The force of interaction between the two particles is attractive between points C and D and 

repulsive between points D and E on the curve. 
 oØ ij fcUnq C rFkk D ds e/; nks d.kksa ds chp vU;ksU; cy vkd"kZ.k cy gS rFkk fcUnq D rFkk E ds e/; vU;ksU;  

cy çfrd"kZ.k cy gSA 
 (D*) The force of interaction between the particles is repulsive between points E and F on the curve. 
 oØ ij fLFkr fcUnq E rFkk F ds e/; d.kks ds chp vU;ksU; cy çfrd"kZ.k cy gSA 
Sol. At point 'C', the potential energy is minimum, hence it is a point of stable equilibrium. 
 Also, from E to F, the slope is negative i.e.,    
 fcUnq 'C' ij fLFkfrt ÅtkZ U;wure gS vr% ;g fcUnq LFkk;h lkE;koLFkk esa gSA  

 E ls F rd <ky _.kkRed gS] vFkkrZ~  

    
dU

0
dr

  

 Hence, the force of interaction between the particles is repulsive between points E and F.   
 vr% fcUnq E o F ds e/; d.kksa ds e/; cy izfrd"kZ.k cy gSA  

 
3. A paricle is revolving in a circle with increasing its speed uniformly. Which of the followings are variable  
 ,d d.k ,dleku :i ls c<+rh gqbZ pky ls o`Ùk esa xfr dj jgk gSA fuEu esa ls dkSulk ifjorhZ gksxk % 
 (A*) centripetal acceleration   (B*) Tangential acceleration 
 (C) Angular acceleration    (D) None of these 
 (A*) vfHkdsUæh; Roj.k     (B*) Li'kZjs[kh; Roj.k  

 (C) dks.kh; Roj.k      (D) buesa ls dksbZ ugha 

 
4. One of the forces acting on a particle is conservative then which of the following statement(s) are true 

about this conservative force  
 ;fn d.k ij dk;Zjr cyksa esa ls ,d cy laj{kh gS rks fuEu esa ls dkSulk@ls dFku bl laj{kh cy ds ckjs esa lR; 

gS@gSa \   
 (A*) Its work is zero when the particle moves exactly once around any closed path. 
 (B) Its work equals the change in the kinetic energy of the particle 
 (C) Then that particular force must be constant. 
 (D*) Its work depends on the end points of the motion, not on the path between.     
 (A*) tc d.k fdlh can iFk ds vuqfn'k Bhd ,d pDdj iwjk djrk gS rks laj{kh cy }kjk fd;k x;k dk;Z 'kwU; gksrk 

gSA  

 (B) laj{kh cy }kjk fd;k x;k dk;Z d.k dh xfrt ÅtkZ esa ifjorZu ds cjkcj gksrk gSA  

 (C) ;g mYysf[kr fo'ks"k cy ges'kk fu;r gh gksuk pkfg,A 

 (D*) bl laj{kh cy }kjk fd;k x;k dk;Z xfr ds vfUre fcUnqvksa ij fuHkZj djrk gS iFk ij ughaA  
Sol. Only the following statements are true from  definition of a conservative force. 
 "Its work is zero when the particle moves exactly once around any closed path". 
 "Its work depends on the end points of the motion, not on the path between".   
 fuEu dFku laj{kh cy dh ifjHkk"kk ls  lR; gS A  ;g  gSA  

 "tc d.k fdlh can iFk ds vuqfn'k Bhd ,d pDdj iwjk djrk gS rks laj{kh cy }kjk fd;k x;k dk;Z 'kwU; gksrk gSA 

" 
 " blds fy, fd;k x;k dk;Z xfr ds vfUre fcUnqvksa ij fuHkZj djrk gS iFk ij ughaA " 
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5. The spring is compressed by a distance a and released. The block again comes to rest when the spring 
is elongated by a distance b. During this    

 fLizax dks a nwjh rd laihfM+r djds NksM+ fn;k tkrk gSA CykWd nqckjk rc fLFkj voLFkk esa vkrk gS tc fLizax b nwjh 

ls foLrkfjr gksrh gSA bl nkSjku& 

       

 (A) work done by spring on the block =
2

1
 k (a + b)2 

      CykWd ij fLizax }kjk fd;k x;k dk;Z =
2

1
 k (a + b)2 

 (B*) work done by spring on the block =
2

1
 k (a2 – b2) 

      CykWd ij fLizax }kjk fd;k x;k dk;Z =
2

1
 k (a2 – b2) 

 (C*) co-eff. of friction =
mg2

)ba(k 
   

      ?k"kZ.k xq.kkad =
mg2

)ba(k 
   

 (D) co-eff. of friction ?k"kZ.k xq.kkad = 
mg2

)ba(k 
 

 
6. A particle starts from rest & moves in a circle of radius 3 m. Angular acceleration of the particle varies 

as  = 4 t rad/sec2. Then:    
 (A) particle is moving in a uniform circular motion 
 (B*) particle will travel a distance of 2 m in 1 sec 
 (C*) angle between the velocity & the acceleration vector will be 45º after 1 sec 
 (D*) at 1 sec, speed of the particle will be 6 m/sec. 

 ,d d.k fojke voLFkk ls 3 m f=kT;k ds o`Ùk esa xfr izkjEHk djrk gSA d.k dk dks.kh; Roj.k  = 4 t rad/sec2 ds 

vuqlkj ifjofrZr gksrk gS rc  

 (A) d.k le:i o`Ùkkdkj xfr dj jgk gSA  

 (B*) d.k 1 sec esa 2 m nwjh r; djrk gSA  

 (C*) 1 sec i'pkr~ osx o Roj.k lfn'k ds e/; dks.k 45º gksxkA  

 (D*) 1sec ij d.k dh pky 6 m/sec gksxh 
 
Comprehension 
 Slab A is resting on a frictionless floor. Its mass is 35 kg. Another block of mass 7 kg is resting on it as 

shown in the diagram. The co-efficient of static friction between the block and slab is 0.5, while kinetic 
friction is 0.4. If a force of F N is applied to m2, : (g = 10 m s 2)     

 ifêdk A ?k"kZ.kghu Q'kZ ij j[kh gSA bldk nzO;eku 35 kg gSA ,d vU; CykWd tks 7 kg dk gS] dks ifêdk ds Åij 

fp=kkuqlkj j[kk tkrk gSA CykWd rFkk ifêdk ds e/; LFkSfrd ?k"kZ.k xq.kkad 0.5 gS tcfd xfrd ?k"kZ.k xq.kkad 0.4 gSA 

;fn CykWd m2 ij F U;wVu dk cy yxk fn;k tk, rks : (g = 10 m s 2)   

       
 
7. The values of force to cause m2 to move with respect to m1 is: 
 m1 ds lkis{k m2 dh xfr gksus ds fy, cy dk U;wure eku D;k gksxk & 

 (A*) 72 N  (B*) 42 N  (C) 35 N  (D) none dksbZ ugha 
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8. In the above problem, if m1 = 10kg, m2 = 40 kg, and applied force is 40N. Then 
 (A*) Acceleration of the block with respect to m1 will be zero 
 (B) Acceleration of the block with respect to m1 will be 0.5m/s2 

 (C*) Acceleration of the block with respect to ground will be 0.8m/s2 

 (D) Acceleration of the block with respect to ground will be zero 
 mijksDr iz'u esa ;fn m1 = 10kg, m2 = 40 kg rFkk vkjksfir cy 40N gS] rc % 

 (A*) m1 ds lkis{k CykWd dk Roj.k 'kwU; gksxk  

 (B) m1 ds lkis{k CykWd dk Roj.k 0.5m/s2 gksxkA 

 (C*) /kjkry ds lkis{k CykWd dk Roj.k 0.8m/s2 gksxk 

 (D) /kjkry ds lkis{k CykWd dk Roj.k 'kwU; gksxkA  

Sol. maximum acceleration of m1 is a1max = 2
2

1

m g 1 m

m sec


  

 (i) F = (m1 + m2) a1max = 42 N 

 (ii) a1max =  2

1

m g

m


 = 20

2

m

sec
  

 For slipping   
 F = (m1 + m2) a1max  = (50) (20) = 1000 N 

 (iii) a = 
1 2

F

m m
 = 0.8 

2

m

sec
 

 

9. Two block A and B are arranged on a smooth horizontal plane as shown in figure. If two forces of equal 
magnitude act on the block as shown in figure. If the ratio of acceleration of block A and block B is n : 1 
(where n is an integer). Then find n. (Take g = 10 m/s2) 

 nks CykWd A rFkk B {kSfrt fpduh lrg ij fp=kkuqlkj j[ks x;s gS ftu ij leku ifjek.k ds nks cy fp=kkuqlkj 

yxk;s x;s gSA ;fn CykWd A rFkk CykWd B ds Roj.k dk vuqikr n : 1 gS (tgk¡ n ,d iw.kk±d gS). rc n dk eku Kkr 

djksA  (g = 10 m/s2 fyft;sA)     

       
Ans. 2 

Sol.  

 Assume that both the block are moving together 
 asys = 0 
  fs = 40 N Not possible  
 So both the blocks are moving seperately 

  

  aA =  
5

2040 
 = 4 m/s2 (towards right) 

  

  b = 
10

2040 
 = 2m/s2  (towards left)  

 (b) 2m/s2 (towards left) 
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10. Figure shows four situations in which a small block of mass 'm' is released from rest (with respect to 
smooth fixed wedge) as shown in figure. Column-II shows work done by normal reaction with respect to 
an observer who is stationary with respect to ground till block reaches at the bottom of inclined wedge, 
match the appropreate column (Assume that there is infinite friction between block and floor of cabin) : 

 fp=k esa pkj fLFkfr;ka çnf'kZr gSA ftuesa 'm' nzO;eku dk NksVk CykWd fLFkjkoLFkk ls NksM+k tkrk gS (fpdus tM+or~ ost 

ds lkis{k)A dkWye-II esa tehu ij fLFkr fLFkj çs{kd ds lkis{k CykWd }kjk urry ds ry rd igq¡pus esa vfHkyEc cy 

}kjk fd;k x;k dk;Z çnf'kZr gSA laxr dkWye dk feyku dhft,A (ekuk CykWd rFkk dsfcu ds ry ds e/; vuUr 

?k"kZ.k cy mifLFkr gS) :      
   Column–I     Column–II 

 (A)  
45°

h v =  2gh

  (p) Positive /kukRed  

 (B)  
45°

h

v =  2gh

   (q) Negative _.kkRed 
 

 (C)  

45°

h

45°

v =  2gh

   (r) equal to mgh in magnitude ifjek.k esa mgh ds cjkcj 

 

 (D) 

45°

h

v =  2gh
  (s) equal to zero 'kwU; ds cjkcj 

       (t) equal to 2 mgh in magnitude 

     ifjek.k esa  2 mgh ds cjkcj  
Ans. (A) – (p, t) ; (B) – (p, t) ; (C) – (s) ; (D) – (q, t) 
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ANSWER KEY OF DPP No. : B19 
1. (B) 2. (C) 3. (A) 4. (A) 5. (B) 6. (B) 7. (B)  
8. (A) 9. (A)  10. (D)  11. (B) 12. (D) 13. (A) 14. (D) 
15. (C)  16. (B) 17. (D)  18. (B) 19. (A) 20. (B)  
 

1. If A


  = k̂3ĵ2î    & B


  = k̂ĵ2î3    ,  then  the  area  of  parallelogram formed with A


  andB


  as the 

sides of the parallelogram is :     

 ;fn A


 = k̂3ĵ2î    rFkk B


  = k̂ĵ2î3   ,  gks rks A


 rFkk B


 ls cuus okys lekarj prqHkqZt dk {ks=kQy gksxk tgk¡ 

mijksDr nksuksa lfn'k bldh Hkqtk,sa gSa :  

 (A) 3    (B*) 8 3   (C)  64   (D)  0 
 

2. Two forces of magnitudes  P  & 3 P  act at right angles to each other . Their resultant makes an angle 

 with P . Which of the following gives the correct value of  ? 

 nks cy ftuds ifjek.k P rFkk 3 P gSa] ,d nwljs ds yEcor~ gSaA ;fn budk ifj.kkeh P ds lkFk  dks.k cukrk gS rks 

gksxk? 

 (A)  30º   (B)  45º   (C*)  60º  (D)  none of these buesa ls dksbZ 

ugha 

3. If the angle between two vectors is 60º, then
A B

| A B |




 

   is :   

 ;fn nks lfn'k ds chp dks.k 60º gks rks 
A B

| A B |




 

  dk eku gksxk :  

 (A*)
1

3
    (B) 3    (C)  1 

 (D) cannot be determined because values of  | A


| and |B


| are not given . 

 Kkr ugha fd;k tk ldrk D;ksafd | A


| rFkk |B


| dk ifjek.k ugha fn;k x;k gSA 
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4. The blocks A and B are arranged as shown in the figure. The pulley is frictionless. The mass of A is 10 
kg. The coefficient of friction between block A and horizontal surface is 0.20. The minimum mass of B to 
start the motion will be-    

 CykWd A o B dks fp=kkuqlkj O;ofLFkr fd;k x;k gSA f?kjuh ?k"kZ.k jfgr gSA A dk nzO;eku 10 fdxzk gSA A dk {kSfrt 

lrg ds lkFk ?k"kZ.k xq.kakd dk eku 0.20 gS] xfr vkjEHk djus ds fy, B dk U;wure nzO;eku gksxk& 

     

A

B 

P

 
 (A*) 2 kg  (B) 0.2 kg  (C) 5 kg   (D) 10 kg 

Sol.  

 T = mg          T    × 10 g  mg  0.20 × 10g       m  2 kg 
 

5. A block A is kept on a rough inclined plane. Initially  = 0. The  co-efficient of kinetic friction between 

A and the inclined plane is 3 . The angle  is increased slowly. When  becomes 60º, then:   
  

 
 (A) A slides down with constant velocity    
 (B*) A does not slide    
 (C) A slides down with constant non-zero acceleration 
 (D) A slides down with constant acceleration.   

 CykWd A dks [kqjnjs ur ry ij j[kk x;k gSA izkjEHk esa  = 0 gS rFkk lEidZ lrg o CykWd ds e/; ?k"kZ.k xq.kkad 

3  gSA ;fn dks /khjs&/khjs c<+krs gSa rFkk tc ;g 60º gks tkrk gS] rc :      

 
 (A) CykWd A fu;r osx ls fQlysxk  

 (B*) CykWd A ugha fQlysxk  

 (C) CykWd A uhps dh rjQ v'kwU; rFkk vpj Roj.k ls xfr djsxk  

 (D) CykWd A fu;r Roj.k ls uhps dh rjQ xfr djsxk  
Sol. At  = 60° 
 mgsin = µmg cos  

    
  Net force on the block is zero. Since initially block was at rest relative to inclined plane, it  

 continues to remain in rest. 
 

6.  The momentum of a body is increased by 50%. The K.E of the body will be increased by -  

  ,d oLrq dk laosx 50% c<+rk gS rks xfrt ÅtkZ fdrus izfr'kr c<+sxh gS&  

   (A) 50%  (B*) 125%  (C) 330%  (D) 400% 
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Sol.  Kinetic energy xfrt ÅtkZ  = 
m2

P2

 

  
2

2

1

2

1

P

P

K

K








  

  
25.2

1

P5.1

P

K

K
2

2

1 





  

  K2 = 2.25 K1  

  So, Kinetic energy increase by 125% 

vr% xfrt ÅtkZ 125% ls c<+ tk,xh 
 
 
7. A block of mass 10 kg is released on a fixed wedge inside a cart which is moved with constant velocity 

10 m/s towards right. Take initial velocity of block with respect to cart zero. Then work done by normal 
reaction (with respect to ground )on block in two seconds will be: (g = 10 m/s2).   

      
 nk¡;h rjQ 10 m/s ds fu;r osx ls xfreku xkM+h esa fLFkr ur ry ls 10 kg nzO;eku okys CykWd dks NksM+k tkrk gS 

CykWd dk izkjfEHkd osx xkM+h ds lkis{k esa 'kwU; gS] rks CykWd ij 2 lSd.M esa vfHkyEc izfrfØ;k ds }kjk fd;k x;k 

dk;Z ¼tehu ds lkis{k½ gksxk: (g = 10 m/s2).   

 (A) zero      (B*) 960 J    
 (C) 1200 J     (D) none of these ¼buesa ls dksbZ ugha½ 

Sol. Because the acceleration of wedge is zero, the normal reaction exerted by wedge on block is  
  N = mg cos37° .  
 The acceleration of the block is g sin 37° along the incline and initial velocity of the block is v = 10 m/s 

horizontally towards right as shown in figure.  

      
 The component of velocity of the block normal to the incline is v sin 37°. Hence the displacement of the 

block normal to the incline in t = 2 second is  

   S = v sin 37°  × 2 = 10 ×  
5

3
× 2 = 12 m. 

   The work done by normal reaction  

   W = mg cos 37°   S = 100 ×  
5

4
× 12 = 960 J  
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8. A block of mass m starts at rest at height h on a frictionless inclined plane. The block slides down the 
plane, travels across a rough horizontal surface with coefficient of kinetic friction , and compresses a 
spring with force constant k a distance x before momentarily coming to rest. Then the spring extends 
and the block travels back across the rough surface, sliding up the plane. The block travels a total 
distance d on rough horizontal surface. The correct expression for the maximum height h’ that the block 
reaches on its return is:   

 m nzO;eku dk ,d CykWd ,d ?k"kZ.k jfgr ur ry ij h Å¡pkbZ ls fojke ls xfr izkjEHk djrk gSA CykWd ry ij uhps 

dh vksj fQlyrk gS fQj] ?k"kZ.k;qä {kSfrt lrg ij xfr djrk gS ftldk xfrd ?k"kZ.k xq.kkad  gS rFkk {kf.kd fojke 

esa vkus ls igys k cy fu;rkad dh ,d fLizax dks x nwjh rd laihfMr djrk gSA vc fLizax QSyrh gS rFkk CykWd okil 

?k"kZ.k;qä lrg ij xfr djrk gS] ry ds Åij dh vksj fQlyrk gSA CykWd ?k"kZ.k;qä {kSfrt lrg ij dqy nwjh d r; 

djrk gSA vf/kdre Å¡pkbZ h' ds fy, lgh O;atd (expression) tks fd CykWd okil vkus ij izkIr djrk gS] gksxk & 

 
 (A*) mgh’ = mgh – mgd   (B) mgh’ = mgh + mgd 
 (C) mgh’ = mgh + mgd + kx2   (D) mgh’ = mgh – mgd – kx2  
 
Sol. Final P.E. of block = Initial P.E. of block + work done by friction 
 CykWd dh vfUre fLFkfrt ÅtkZ = CykWd dh izkjfEHkd fLFkfrt mtkZ + ?k"kZ.k }kjk fd;k x;k dk;Z 

   mgh' = mgh – mgd 
 
9. A block of mass 5 kg is released from rest when compression in spring is 2m. Block is  not attached 

with the spring and natural length of the spring is 4m. Maximum height of block from ground is :  
(g = 10 m/s2) 

 tc fLizax 2m laihfMr gS rc] 5 kg nzO;eku ds ,d CykWd dks fojkekoLFkk ls eqDr fd;k tkrk gSA CykWd fLizax ls 

ca/kk gqvk ugha gS rFkk fLizax dh izkÑfrd yEckbZ 4m gSA tehu ls CykWd dh vf/kdre~ Å¡pkbZ gS&(g = 10 m/s2) 

      
 (A*) 5.5 m  (B) 4.5 m  (C) 6 m   (D) 7.5 m 
Sol. By energy conservation, ÅtkZ laj{k.k }kjk 

  
2

1
 kx2 = mgh +

2

1
 mv2 

 = 
2

1
× 300 × (2)2 = 5 × 10 × 2 + 

2

1
 × 5v2  

 v2 = 200 

 Also,vr% H = 
g2

º30sinv 22

 = 2.5 m 

So, total height from ground blfy, lrg ls dqy Å¡pkbZ  

        = 3 + 2.5 = 5.5  m. 

 

 
10. A particle moves along a circle of radius R with a constant angular speed  .Its displacement (only 

magnitude) in time t will be        
 ,d d.k R f=kT;k ds o`Ùk esa fu;r dks.kh; pky ls xfr dj jgk gSA bldk foLFkkiu t le; esa ¼dsoy ifjek.k½ 

gksxkA   

 (A) t   (B) 2 R cos t  (C) 2 R sin t  (D*) 2R sin
2

t
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Sol.    

 cos t =  
2

222

R2

xRR 
   

  x = 2R sin 
2

t
 

 
11. A table fan rotating at a speed of 2400 rpm is switched off and the resulting variation of the rpm with 

time is shown in the figure. The total number of revolutions of the fan before it come to rest is :  
 2400 pDdj izfr feuV ij ?kwers gq, est ij j[ks ia[ks dks cUn dj nsrs gSa rFkk ?kw.kZu izfr feuV dk ifj.kkeh 

ifjorZu le; ds lkFk fp=k esa n'kkZ;k x;k gSA ia[ks ds :dus rd dqy ?kw.kZuksa dh la[;k gSA 

          
(A) 420   (B*) 280  (C) 190   (D) 16800 

Sol. The correponding (Rev./sec), graph is : 
 (Rev./sec) ds lkis{k xzkQ gS : 

    
 Area under this curve gives the total number revolutions. 
 bl xzkQ ls f?kjk {ks=kQy pDdjksa dh dqy la[;k crkrk gS &            

  = 
2

1
 (8) (30) + (10 × 8) +  

2

1
 (16) (10)=280 revolutions. pDdj  Ans.  

 D is only correct option 
 
12. A body of mass m is moving in a circle of radius r with a constant speed v. The force on the body is 

mv2/r and is directed towards the centre. What is the work done by the force in moving the body half the 
circumference of the circle.      

 ,d m nzO;eku dh oLrq r f=kT;k ds or̀ esa fu;r pky v ls xfr dj jgh gSA bl ij yxus okyk cy mv2/r gS vkSj 

;g dsUnz dh vkSj yxrk gSA bl cy }kjk fd;k x;k dk;Z dk eku D;k gksxk tc rd oLrq or̀ ij vk/kh ifjf/k ds 

cjkcj nwjh pyrh gSA  

 (A) 
r

mv2

  r    (B) 
2

1
m v2  (C)  m v2  (D*)  zero 'kwU; 

Sol. W = Sd.F  d = 0   because   Sd.F  = 0    
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13. F.B.D. of the rod of mass M as shown in figure (All surfaces are smooth). 
 fp=kkuqlkj M nzO;eku dh NM+ dk eqDr oLrq js[kkfp=k gksxk & (lHkh lrg fpduh gSA)  

       

 (A*)

 

 (B)     (C)    (D)  

Sol.    

 
14. Which of the following is not the unit of length :  
 fuEu esa ls dkSu yEckbZ dk ek=kd ugha gS &      
 (A) micron  (B) light year  (C) angstrom  (D*) radian 
 (A) ekbØksu  (B) çdk'k o"kZ  (C) ,axLVªke  (D*) jsfM;u 
Sol. Micron,  light year & angstrom are units of length and radian is unit of angle. 
 ekbØksu] izdk'k o"kZ vkSj ,axLVªke yEckbZ dh ek=kd vkSj jsfM;u dks.k dk ek=kd gksrk gSA 

 

15. A forceF


 =  k  ĵxîy  , where k is a positive constant, acts on a particle moving in the xy plane. 

Starting from the origin, the particle is taken along the positive xaxis to the point (a, 0) and then 

parallel to the yaxis to the point (a, a). The total work done by the force on the particle is 

 xy ry esa xfr djrs gq, d.k ij ,d cy F


 =  k  ĵxîy   dk;Zjr gSA tgk¡  k ,d fu;rkad gSA ;g d.k ewy fcUnq 

ls izkjEHk gksrk gSA d.k dks /kukRed  xv{k  ds vuqfn'k fcUnq (a, 0) rd ys tk;k tkrk gS rFkk blds i'pkr~ 

yv{k ds lekUrj fcUnq (a, a) rd ys tk;k tkrk gSA d.k ij cy }kjk fd;k x;k dqy dk;Z gksxkA    

(A)  2 ka2   (B) 2 ka2   (C*)  ka2    (D) ka2    
 
16. A stone of mass 0.5 kg tied with a string of length 1 metre is moving in a horizontal circular path with a 

speed of 4 m/sec. The tension acting on the string in newton is : 
,d 0.5 kg nzO;eku dk iRFkj] 1m yEcs /kkxs ls cka/kdj {kSfrt] o`Ùkkdkj iFk ij 4 m/sec dh pky ls ?kqek;k tkrk gS 

rks /kkxs esa mRiUu ruko U;wVu esa gS & 
  (A) 2    (B*) 8   (C) 0.2   (D) 0.8 
Sol.  T = 8 
 
17. A mass is supported on a frictionless horizontal surface. It is attached to a string and rotates about a 

fixed centre at an angular velocity 0. If the length of the string and angular velocity are doubled, the 
tension in the string which was initially T0 is now - 
Mksjh ls ca/kk gqvk ,d nzO;eku {kSfrt ?k"kZ.k jfgr ry esa o`Ùkkdkj iFk ij fLFkj dsUnz ds lkis{k dks.kh; osx 0 ls 

xfr'khy gSA ;fn Mksjh dh yEckbZ ,oa dks.kh; osx nqxus dj fn;s tk;s rks Mksjh esa ruko T0 ls ifjofrZr gksdj gks 

tk;sxk& 
  (A) T0   (B) T0/2   (C) 4T0   (D*) 8T0 
Sol.  T0 = m2 
 T = m(2)2 × 2 = 8T0 
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18. A heavy mass is attached to a thin wire and is whirled in a vertical circle. The wire is most likely to 
break. 

 (A) When the mass is at the height point of the circle     
 (B*) When the mass is at the lowest point of the circle 
  (C) When the wire is horizontal 
  (D) At an angle of cos–1 (1/3) from the upward vertical   
 ,d Hkkjh nzO;eku dks irys rkj ls tksM+ dj Å/okZ/kj o`Ùk esa ?kqek;k tkrk gS rks rkj ds VwVus dh vf/kdre lEHkkouk 

fdl fcUnq ij gksxh & 

 (A) tc nzO;eku o`Ùk ds mPpre fcUnq ij gksxk (B) tc nzO;eku o`Ùk ds fuEure fcUnq ij gksxk 

  (C) tc rkj {kSfrt gks   (D) Å/okZ/kj Åij dh vksj ls cos–1 (1/3) dks.k ij   
Sol. When the mass is at the lowest point of the circle 
 tc nzO;eku o`Ùk ds fuEure fcUnq ij gksxk  
 

19. An engine exerts a force  N)k̂5ĵ3–î20(F 


 and moves with velocity )k̂3–ĵ20î6(v 


m/s. The 

power of the engine (in watt) is :      

 ,d batu N)k̂5ĵ3–î20(F 


 cy yxkrk gS rFkk osx )k̂3–ĵ20î6(v 


 ls xfr djrk gSA batu dh 'kfDr ¼okWV 

esa½ gksxh& 

 (A*) 45   (B) 75   (C) 20   (D) 10 
Sol. Power is equal to the scalar product of force with velocity. 
 'kfDr cy o osx ds lfn'k xq.kuQy ds cjkcj gksrh gS 
 Power of the engine, 
 batu dh 'kfDr  

  P = v.F


   ... (i) 

 Given fn;k x;k gS  

  N)k̂5ĵ3–î20(F 


   

  s/m)k̂3ĵ20î6(v 


 

 Thus, after substituting for F


 and v


 in equation (i), it becomes, 

 vr% F


 rFkk v


 ds eku lehdj.k (i) esa izfrLFkkfir djus ij  

  P = )k̂3–ĵ20î6(.)k̂5ĵ3–î20(  .  

  = (20 × 6) )k̂.k̂)(3–5()ĵ.ĵ)(203(–)î.î(   

  = 120 – 60 – 15 
  = 45 
 
20.  The formula for centripetal acceleration in a circular motion is.  
  o`Ùkh; xfr esa vfHkdsUnzh; Roj.k ds fy, lw=k gS & 

  (A) r


   (B*) v


    (C) v


   (D) r


   

Sol.  v
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Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.8 (4 marks 2 min.)  [24, 12] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP No. : B20 
1. (D)  2. (B)  3. (B) (C) (D)  4. (A) (C)  5. (A) (B)  6.  (A)  
7. (A) (B) (C) (D)  8. (B)  9. 2 10.  (A) p,q  (B) r, s  (C) p,q,s  (D) p,q,s 

 
1. In the figure shown the potential energy U of a particle is plotted against its position ' x ' from origin. 

Then which of the following statement is correct. A particle at:    
 fp=k esa d.k dh fLFkfrt ÅtkZ U rFkk bldh ewy fcUnq ls fLFkfr ' x ' ds e/; xzkQ çnf'kZr gS rks fuEu esa ls dkSulk 

dFku lgh gS :    

       
 (A) x1 is in stable equilibrium    (B) x2 is in stable equilibrium 
 (C) x3 is in stable equilibrium    (D*) none of these 
 (A) x1 ij d.k LFkkbZ lkE;koLFkk esa gSA   (B) x2 ij d.k LFkkbZ lkE;koLFkk esa gSA 

 (C) x3 ij d.k LFkkbZ lkE;koLFkk esa gSA  (D*) buesa ls dksbZ ugha 

Sol. (D) x = x1 and x = x3 are not equilibrium positions because
du

dx
   0 at these points. 

 x = x2 is unstable, as U is maximum at this point. 

 x = x1 rFkk x = x3 lkE;koLFkk esa ugha gS D;ksafd bu fcUnqvksa ij 
du

dx
  0  

 x = x2 vLFkkbZ lkE;koLFkk gS D;ksafd bl fcUnq ij U vf/kdre gSA   

 
2. A particle is moving in a circle. Choose the correct option.  ¼,d d.k o`Ùk ij xfr'khy gS½ lR; dFku dk p;u 

djksaA   

 (A)  The resultant force on the particle must be towards the centre.  
  ¼d.k ij ifj.kkeh cy dsUnz dh rjQ gh gksxk½ 
 (B*)  The resultant force may be towards the centre. 
  ¼ifj.kkeh cy dsUnz dh rjQ gks ldrk gS½ 
 (C)  The direction of the angular acceleration and the angular velocity must be the same. 
  ¼dks.kh; Roj.k o dks.kh; osx dh fn'kk leku gksuh pkfg,½ 
 (D)  The cross product of the tangential acceleration and the angular velocity will be zero. 
  ¼Li'kZ js[kh; Roj.k rFkk dks.kh; osx dk lfn'k xq.kuQy 'kwU; gksxk ½ 
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Sol. In uniform circular motion force is towards center but in nonuniform circular motion net force is not 
towards centre.  

 In retardation angular acceleration and angular velocity are opposite to each other.  
 Tangential acceleration and angular velocity are perpendicular to each other so cross product will not 

be zero. 
 
3. The diagram given shows how the net interaction force (conservative) between two particles A and B is 

related to the distance between them varies from x1 to x4. Then: 
 fn;k x;k fp=k n'kkZrk gS fd fdl izdkj  nks d.kksa A o B ds chp yxus okyk ifj.kkeh vU;ksU; cy (laj{kh) muds 

chp dh nwjh ¼tks x1 ls x4 rd ifjofrZr gksrh gS½ ls lEcfU/kr gSA rc &  

     

x1

F

x
x2

x3 x4

attraction

repulsion

0

 
 (A) potential energy of the system increases from x1 to x2. 
 (B*) potential energy of the system increases from x2 to x3. 
 (C*) potential energy of the system increases from x3 to x4. 
 (D*) KE. increases from x1 to x2 and decreases from x2 to x3. 
 (A) fudk; dh fLFkfrt ÅtkZ x1 ls x2 rd c<+rh gSA 
 (B*) fudk; dh fLFkfrt ÅtkZ x2 ls x3 rd c<+rh gSA 
 (C*) fudk; dh fLFkfrt ÅtkZ x3 ls  x4 rd c<+rh gSA 
 (D*) xfrt ÅtkZ x1 ls  x2  rd c<+rh gS vkSj x2 ls x3 rd ?kVrh gSA  
 
 

4. A block of mass 2 kg is hanging over a smooth and light pulley through a light string. The other end of 
the string is pulled by a constant force F = 40 N. At t = 0 the system is at rest as shown. Then in the 

time interval from t = 0 to t = 
10

2
  seconds, pick up the correct statement (s) : (g = 10 m/s2)  

 ,d 2 kg nzO;eku dk CykWd] ,d fpduh rFkk gYdh f?kjuh ds }kjk gYdh jLlh ls yVdk gqvk gSA jLlh dk nwljk 

fljk fu;r cy F = 40 N ls [khapk tkrk gSA t = 0 ij fudk; fp=kkuqlkj fojkekoLFkk esa gSA rc t = 0 ls t = 
10

2
 

lSd.M le;kUrjky ds fy, lgh dFkuksa dk p;u dhft;sA (g = 10 m/s2)  

2kg F=40N 
 

 (A*) tension in the string is 40 N   (B) work done by gravity is – 20 J 
 (C*) work done by tension on block is 80 J (D) None of these 
 (A*) jLlh esa ruko 40 N gSA   (B) xq:Ro }kjk fd;k x;k dk;Z – 20 J gSA  
 (C*) ruko }kjk CykWd ij fd;k x;k dk;Z 80 J gSA (D) buesa ls dksbZ ugh 

Sol.  

 Acceleration of block is (CykWd dk Roj.k) = 10 m/s2   

  displacement  (foLFkkiu) s = 
2

1
at2 =  

2

1
× 10 × 

10

4
 = 2m  

 Tension in the string is 40 N 
 Work done by gravity is  
 jLlh esa ruko 40 N gSA     
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 xq:Ro }kjk fd;k dk;Z – 20 × 2 = – 40 J    
 and work done by tension is  
 ruko }kjk fd;k dk;Z 
 40 × 2 = 80 J 
 
5. There are two massless springs A and B of spring constant KA and KB respectively and KA > KB . If WA 

and WB be denoted as work done on  A and work done on B respectively, then 
 nks nzO;eku jfgr fLiazx A rFkk B ftuds fLiazx fu;rkad Øe'k% KA rFkk KB gS] tgkW KA > KB gSA] ;fn A rFkk B ij 

fd;s tkus okys dk;Z Øe'k% WA rFkk WB  gksa] rks   
 (A*)  If they are compressed to same distance, WA > WB  
  ;fn nksuks dks leku nwjh rd laihfM+r fd;k tk;s] rks WA > WB   
 (B*)  If they are compressed by same force (upto equilibrium state) WA < WB  
  ;fn nksuksa dks leku cy ls laihfMr fd;k tk;s] (lkE;oLFkk rd) rks WA < WB    
 (C)  If they are compressed by same distance, WA = WB  
  ;fn nksuksa dks leku nwjh rd laihfM+r fd;k tk;s rks WA = WB    
 (D)  If they are compressed by same force (upto equilibrium state) WA > WB   
  ;fn nksuksa dks leku cy ls laihfMr fd;k tk;s (lkE;oLFkk rd) rks WA > WB    
Sol. If the springs are compressed to same amount : 
 ;fn fLizaxksa dks leku ek=kk esa laihfMr fd;k tkrk gS 

  WA = 
2

1
 KA x2   ; WB  = 

2

1
 KB x2   KA > KB   WA > WB 

 If the springs are compressed by same force. 
 ;fn fLizaxksa dks leku cy }kjk laihfMr fd;k tkrk gSA 

 F = KA xA = KBxB ;  xA = 
AK

F
 ;   xB = 

BK

F
 ;  

B

A

W

W
 = 

2
B

2

B

2
A

2

A

K

F
K

2

1

K

F
.K

2

1

 = 
A

B

K

K
 

 Hence blfy;s, WA < WB 

 
COMPREHENSION     

 Consider the system shown below, with two equal masses m and a spring with spring constant K. The 
coefficient of friction between the left mass and horizontal table is  and the pulley is frictionless. The 
string connecting both the blocks is massless and inelastic. The system is held with the spring at its 
unstretched length and then released.  

 uhps fn[kk;s x;s fudk; esa nks leku nzO;eku m rFkk fLizax&fu;rkad K dh ,d fLizax iznf'kZr gSA cka;s nzO;eku rFkk 

{kSfrt est ds chp ?k"kZ.k xq.kkad  gS] rFkk f?kjuh ?k"kZ.kjfgr rFkk nksuksa nzO;ekuksa dks tksM+us okyh jLlh nzO;eku ghu 

,oa vizR;kLFk gSA fudk; dh fLizax dks izkd`frd yEckbZ ¼fcuk f[kaph yEckbZ½ dh voLFkk esa j[kk tkrk gS rFkk fQj 

fudk; dks NksM+ fn;k tkrk gSA 

 
 
6. The extension in spring when the masses come to momentary rest for the first time is : 
 fLizax dk foLRkkj (extension)] tc nzO;eku igyh ckj {kf.kd fojkekoLFkk esa vkrs gSa] gksxk & 

 (A*)
3 mg

2K
   (B) 

mg

2K
  (C) 3

mg

K
  (D) 

2mg

K
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Sol. From work energy theorem, the masses stop when-total work done on them is zero. 
 dk;Z&ÅtkZ izes; ls] nzO;eku :d tkrs gS tc mu ij fd;k x;k dqy dk;Z 'kwU; gksrk gSA 

  W = mgx –
1

2
 kx2 – mgx  = 0  

  
2 mg

k
 (1 – ) = 

3 mg

2k
 

 If  = 0 , xmax = 2 mg/K 
 Depending on , x can take any value between zero to 2mg/K 
 
7. The values of  for which the system remains at rest once it has stopped for the first time is  
  dk U;wure eku ftlds fy, fudk; ,d ckj :dus ds ckn fojke ij jgs] gksxk & 

 (A*) 
1

3
   (B*) 

1

3
   (C*) 

1

2
   (D*) 

1

2
 

Sol. When the masses are stopped at this value of x, the forces on left mass for it to remain at rest is zero 
 tc nzO;eku x ds bl eku ds fy, :d tkrs gS] rks cka;s CykWd dks fojke ij jgus ds fy, bl ij cy 'kwU; gksxkA 

      
    kx = mg + f  

    k 
2 mg

k
  (1 – ) < mg + mg  

    > 1/3    least value of   is 1/3.  ( dk U;wure eku 1/3 gS) 
 
8. If the string connecting both the masses is cut just at the instant both masses came to momentary rest 

for the first time, then maximum compression of spring during resulting motion is x0 and maximum  
speed of block is v0 (Take  = 1/4) 

 ;fn Mksjh dks ml le; dkV fn;k tkrk gS tc nksuksa nzO;eku igyh ckj {kf.kd fojke esa vkrs gS (iz'u 7 esa) rks 
ifj.kkeh xfr ds nkSjku fLizax dk vf/kdre laihMu (compression) x0 vkSj vf/kdre pky v0 gS ( = 1/4 yhft,) 

 (A) x0 = 
2mg

3K
  (B*) x0 = 

K

mg
  (C) g

K2

m3
v0 










  (D) g

K4

m3
v0 










  

Sol. At the instant string is cut, let the extension in spring be x0. The maximum compression x will occur for 
spring when left block comes to rest first time after the string is cut 

  From work energy Theorem W = 0 
 ftl {k.k ij Mksjh dkV nh tkrh gS] ekuk fLizax dk f[kapko (extension)x0 gSA Mksjh ds dkVus ds ckn igyh ckj tc 

cka;k CykWd fojke ij vkrk gS rks fLizax esa vf/kdre laihMu x gksxkA 
  dk;Z ÅtkZ izes; ls] W = 0 

 
1

2
 kx0

2 –
1

2
 kx2 – mg (x + x0) = 0 

 x0 = 
3mg

2k
 and (rFkk)  = 

1

4
  

 solving we get (gy djus ij ge izkIr djrs gSa) x = 
mg

k
  

 velocity will be maximum if a = 0  Fnet = 0  mg = kx 

  x = 
mg mg

k 4k


  


2 2

1 3mg 1 mg 1 3mg mg
k k mg

2 2k 2 4k 4 2k 4k

            
     

 2
0

1
mv

2


 v
5 m

g
4 k
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9. In the arrangement shown in Figure mass of blocks A, B and C is 18.5 kg, 8 kg and 1.5 kg respectively. 
All the surfaces are smooth. System is released from rest at t = 0 & pulleys are light & frictionless. If 

acceleration of block C 
150 n

41
. Then find n. (where n is an integer) (g = 10 m/s2 ) 

 fn;s x;s fudk; esa A, B rFkk C dk nzO;eku Øe'k% 18.5 kg, 8 kg rFkk 1.5 kg gSA lHkh lrg fpduh gSA t = 0 ij 

fudk; dks fLFkj voLFkk ls NksM+k x;k gSA ;fn CykWd C dk Roj.k 
150 n

41
 gSA rc n dk eku Kkr djksA (tgk¡  n  

,d iw.kk±d gS) (g = 10 m/s2) f?kjfu;k¡ gYdh rFkk ?k"kZ.kghu gSA  

           
Ans. 2  

Sol.  

 0 = mAa – mBb + mCa  ..........(i) 
 By constrain, 
  2a + 2b = c  ..........(ii) 
 mCg – T = mCC 
 2T = (mA + mC)a 

 acceleration of C is ˆ ˆa i cj  by these equation we get acceleration of C. 

 
10. Motion of particle is described in column-I. In column-II, some statements about work done by forces 

on the particle from ground frame is given. Match the particle's motion given in column-I with 
corresponding possible work done on the particle in some time interval given in column-II. 

 ,d d.k dh xfr dks LrEHk  esa crk;k x;k gSA LrEHk- esa d.k ij cyksa }kjk fd;s x;s dk;ks± ¼/kjkry ds funsZ'k ra=k 

ds lkis{k½ ds laca/k esa dFkuksa dks fn;k x;k gSA LrEHk I esa d.k dh xfr dks ml ij fd;s x;s fdlh le; vUrjky esa 

laxr dk;ksZ ¼LrEHk- esa½ ls lqesfyr dfj,      
   Column-I     Column-II  

 (A) A particle is moving in horizontal circle  (p) Total work done by all the forces may be 
positive 

 (B) A particle is moving in vertical circle   (q) Total work done by all the forces may be 
  with uniform speed   negative 
 (C) A particle is moving in air (projectile   (r) Total work done by all the forces must be zero 
  motion without any air resistance) under gravity 
 (D) A particle is attached to roof of moving   (s) Total work done by gravity may be positive. 
  train on inclined surface. 
    LrEHk I      LrEHk II    
 (A) ,d d.k {kSfrt o`Ùk esa xfr dj jgk gSA            (p) lHkh cyksa }kjk fd;k x;k dqy dk;Z /kukRed gks ldrk gSA  

 (B) ,d d.k m/okZ/kj o`Ùk esa fu;r pky ls        (q) lHkh cyksa }kjk fd;k x;k dqy dk;Z _.kkRed gks ldrk gSA  

     xfr dj jgk gSA   
 (C) ,d d.k xq:Ro ds v/khu gok esa xfr djrk gSA (r) lHkh cyksa }kjk fd;k x;k dqy dk;Z 'kwU; gh gksuk pkfg,A  

   ¼vFkkZr~ gok ds izfrjks/k dks ux.; ekurs gq, iz{ksI; xfr½ 

 (D) ,d ur ry ij xfr djrh gqbZ Vªsu dh Nr    (s) xq:Ro }kjk fd;k x;k dqy dk;Z /kukRed gks ldrk gSA  

     ls ,d d.k tqM+k gqvk gSA   
Ans. (A) p,q  (B) r, s  (C) p,q,s  (D) p,q,s 
Sol. (A) If motion is uniform circular motion (constant speed), change in kinetic energy of particle is zero  
    Wall = KE2 – KE1  
    Wall = 0 
  If motion is non uniform circular motion then kinetic energy of particle may decrease or increase. So 

work done by all the forces may be positive or negative. 
 (B) The particle's speed is constant, so work done by all the force is zero. For vertical downward 

displacement, work done by gravity is positive. 
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 (C)  In projectile motion, for upward vertical displacement, speed particle decreases, so work done by 
all the forces will be negative. For vertical downward displacement, speed of particle increases, so 
work done by all the force will be positive. 

 (D) If the speed of train is increasing, then work done by all the forces is positive and vice versa. If train 
is moving downward the incline, work done by gravity on the particle is positive.  

gy% (A) ;fn xfr ,dleku ¼fu;r pky½ o`Ùkh; xfr gS] rks d.k dh xfrt ÅtkZ esa ifjorZu 'kwU; gksrk gSA  

    Wall = KE2 – KE1  
    Wall = 0 
 ;fn xfr vleku o`Ùkh; xfr gS rks d.k dh xfrt ÅtkZ ?kV ;k c<+ ldrh gSA blfy;s lHkh cyksa }kjk fd;k 

x;k dk;Z /kukRed ;k _.kkRed gks ldrk gSA 

(B) d.k dh pky fu;r gS] blfy;s lHkh cyksa }kjk fd;k x;k dk;Z 'kwU; gksxkA Å/okZ/kj uhps dh vksj foLFkkiu ds 

fy, xq:Ro }kjk fd;k x;k dk;Z /kukRed gksrk gSA 

(C) iz{ksI; xfr esa] Å/okZ/kj Åij dh vksj foLFkkiu ds fy,] d.k dh pky ?kVrh gS] blfy;s lHkh cyksa }kjk fd;k 

x;k dk;Z _.kkRed gksxkA Å/okZ/kj uhps dh vksj foLFkkiu ds fy,] d.k dh pky c<+rh gS] blfy;s lHkh cyksa 

}kjk fd;k x;k dk;Z /kukRed gksxkA 

(D) ;fn jsyxkM+h ¼Vªsu½ dh pky c<+ ugh jgh gS rks] lHkh cyksa }kjk d.k ij fd;k x;k dk;Z /kukRed gksrk gSA bldk 

O;qRØe Hkh blh izdkj lR; gSA ;fn Vªsu dh ur ry ij uhps dh vksj xfr dj jgh gS] rks d.k ij xq:Ro }kjk fd;k 

x;k dk;Z /kukRed gksrk gSA 
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2. DPP Syllabus : 
 

DPP No. : B21 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP No. : B21 
1.  (A) 2. (A) 3. (C) 4. (D) 5. (A) 6. (A) 7. (B)  
8.  (B) 9. (A) 10. (C) 11. (A)  12. (B) 13.  (B)  14. (B) 
15. (B)  16. (B) 17. (A) 18. (A) 19. (A)  20. (B) 
 

1. The relation between  an angular velocity, the position vector and linear velocity of a particle moving in 
a circular path is.  

  o`Ùkkdkj iFk esa pyus okys d.k ds jsf[kd osx] mlds fLFkfr lfn'k o dks.kh; ossx esa lEcU/k gksrk gS& 

  (A*) vr


   (B) vr.


    (C) vr


    (D) vr


   

Sol.  vr


  

 
2. A particle m mass under the action of a force F moves in a circular path of radius ‘r’ with a constant 

speed. Its speed will be. 
m æO;eku dk ,d d.k F cy ds izHkko esa r f=kT;k ds o`Ùkkdkj iFk esa fu;r pky ls xfr djrk gS rks mldh pky 

gS& 

  (A*) m/rF   (B) mrF   (C) r/F    (D) F/mr 

Sol.  F = 
r

mv2

, v = m/rF  

 
3. In a simple pendulum, the breaking strength of the string is double the weight of the bob. The bob is 

released from rest when the string is horizontal. The string breaks when it makes an angle  with the 
vertical.          

 lk/kkj.k yksyd esa yxh jLlh xksyd dk nqxuk Hkkj lg ldrh gSA tc jLlh {kSfrt gS rks xksyd dks fojke ls NksM+k 

tkrk gSA tc og Å/oZ ls  dks.k cukrk gS rks jLlh VwV tkrh gSA rks dk eku gksxkA   

 (A)  = cos 1

3

1
   (B)  = 60º  (C*)  = cos 1

3

2
  (D)  = 0 

Sol. T = mgcos + 
r

mv2

    ........(i) 

 T = 2mg     ........(ii) 
 M.E. conservation 

 mgr = mgr (1 – cos) +
2

1
 mv2   ........(iii) 

 From (i), (ii) & (iii) 

   = cos 1

3

2
  Ans. 
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4. A disc of radius R has a light pole fixed perpendicular to the disc at the circumference which in turn has 
a pendulum of length R attached to its other end  as shown in figure. The disc is rotated with a constant 
angular speed . The string is making an angle 300 with the rod. Then the angular speed  of disc is: 

 R f=kT;k dh pdrh dh ifjf/k ij pdrh ds yEcor ,d gYdh NM+ tqM+h gS] ftlds nwljs fljs ls R yEckbZ dk ,d 

yksyd fp=kkuqlkj tqM+k gSA pdrh dks fu;r dks.kh; osx ls ?kqekrs gSaA jLlh NM+ ls 300 dk dks.k cukrh gSA rc 

pdrh dk dks.kh; osx gS :   

           

 (A) 

2/1

R

g3










  (B) 

2/1

R2

g3










   (C) 

2/1

R3

g










   (D*) 

2/1

R33

g2










 

Ans.  (D) The bob of the pendulum moves in a circle of radius (R + Rsin300) =
2

R3
 

(D) yksyd dk ckWc  (R + Rsin300) =
2

R3
 f=kT;k ds o`Ùk esa xfr djrk gSA 

    

 Force equations cy lehdj.ksa : Tsin300 = m 2

2

R3








 

    Tcos300 = mg 

  tan300 = 
g

R

2

3 2
 =

3

1
    = 

R33

g2
   Ans 

 
5. A hollow sphere has radius 6.4 m. Minimum velocity required by a motor cyclist at bottom to complete 

the circle will be.      
 ,d [kks[kys xksys dh f=kT;k 6.4 m gSA m/oZ o`Ùk dks fcuk fxjs iwjk djus ds fy, xksys ds fuEure fcUnq ij eksVj 

lkbfdy lokj dk vko';d U;wure osx fdruk gksxk &  
 (A*) 17.7 m/s (B) 10.2 m/s (C) 12.4 m/s  (D) 16.0 m/s 

Sol. V = gR5 = 17.7 m/s   

 
6. A motorcycle is going on an overbridge of radius R. The driver maintains a constant speed. As the 

motorcycle is ascending on the overbridge, the normal force on it.   
 (A*) Increases (B) Decreases (C) Remains the same  (D) Fluctuates 
 ,d eksVj lkbfdy R f=kT;k ds iqy ij tk jgh gSA pkyd fu;r pky cuk;s j[krk gSA tSlas gh eksVjlkbfdy iqy 

ij p<+rh gS] rks vfHkyEc cy &    

 (A*) c<+sxk (B) ?kVsxk (C) ogh jgsxk  (D) ifjofrZr gksxk 

Sol. N = mg cos –
R

mv2

  

  is the angle from the vertical line.  As the motorcycle is ascending on the overbridge  dcreases, so 
normal force increases. 

   Å/okZ/kj js[kk ds lkFk cuk;k x;k dks.k gS pwafd eksVj lkbZfdy vkWoj fczt ij p<+ jgh gS vr%   ?kVsxk vr%  

vfHkyEc cy c<+sxk  

 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-3 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

7. A body is tied up by a string of length  and rotated in vertical circle at minimum speed. When it reaches 
at heighest point string breaks and body moves on a parabolic path in presence of gravity according to 
fig. In the plane of point A, value of horizontal range AC will be - 
,d oLrq dks  yEckbZ ds /kkxs ls ck¡/kdj Å/okZ/kj o`Ùk ij U;wure pky ls ?kwek;k tkrk gSA tc oLrq o`Ùk ds Åij ds 

fcUnq ij igq¡prh gS rks /kkxk VwV tkrk gS vkSj oLrq fp=k esa fn[kk;s vuqlkj ijoy;kdkj iFk ij i`Foh ds xq:Rokd"kZ.k 

{ks=k ds izHkko esa xfr djrh gSA fcUnq � ds ry esa oLrq dh {kSfrt ijkl AC dk eku gksxk & 

VA

B

A C

VB

 
  (A) x =   (B*) x = 2  (C) x  = 2   (D) x = 22   

Sol.  VB = g  

  x = VB 
g

22 
 = x = 2

 

8. Find the reading of the spring balance (massless)    
 fLizax larqyu ¼æO;ekughu½ dk ikB~;kad Kkr djksA 

     
   (A) 600N (B*) 300N (C) 200N (D) 400N 
                   

Ans. 300 N 

Sol. a = 
2

g

80

g40

80

g20g60



 

 60g – T = 60a 

       T = 60 






 
2

10
10  = 300 N 

 
9. The time in which a force of 2 N produces a change in momentum of 0.4 kg-ms–1 in the body is : 
 og le; ftlesa 2 N dk cy fdlh oLrq esa 0.4 kg-ms–1 dk js[kh; laosx ifjorZu dj nsrk gS] gksxk : 
 (A*) 0.2 s  (B) 0.02 s  (C) 0.5 s  (D) 0.05 s 

Sol. (A)  
t

p
F






  t = 

F

p







 = 

2

4.0
 = 0.2 s. 

 
10. A boat moves relative to water with a velocity which is n times the river flow velocity. At what angle to 

the stream direction must be boat move to minimize drifting? 
 ,d uko ikuh ds lkis{k unh ds cgko ds osx ds n xquk osx ls xfr djrh gSA cgko fn'kk ls fdl dks.k ij pyus ls 

uko U;wure fo{ksfir gksxh& 

 (A) 
2


  (B) sin

–1








n

1
  (C*)  

2


+ sin

–1
 








n

1
 (D) 

2


  – sin

–1
 








n

1
 

Sol.  
2


+ sin

–1
 








n

1
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11. A car with a vertical wind shield moves along in a rain strom at speed of 40 km/hr. The rain drops fall 
vertically with a terminal speed of 20 m/sec. The angle at which the rain drops strike the wind shield is-  

 ,d m/okZ/kj f[kM+dh okyh dkj 40 fdeh@?k.Vk dh pky ls cjlkr esa pyrh gS] rFkk cwans m/okZ/kj mlds Åij  

20 eh-@ls- ds osx ls fxjrh gS] rks f[kM+dh ij fdrus dks.k ij cjlkr dh cwans fxjsxh&  

 (A*) tan
–1

 







9

5
  (B) tan

–1
 








5

9
 (C) tan

–1
 








2

3
  (D) tan

–1








3

2
  

Sol. speed of car dkj dh pky =  40 km/h =  40 × 







18

5
= 








9

100
 m/s 

 tan =  
R

c

v

v
       = tan

–1








9

5
  

 
12. A  person is standing in an elevator. In which situation he finds his weight less than actual when : 
 (A) The elevator moves upward with constant acceleration 
 (B*) The elevator moves downward with constant acceleration 
 (C) The elevator moves upward with uniform velocity 
 (D) The elevator moves downward with uniform velocity. 
 ,d O;fDr fy¶V esa [kM+k gSA fLFkfr ftlesa mldk Hkkj okLrfod Hkkj ls de gksxk tc % 

 (A) fy¶V fu;r Roj.k ls Åij dh vksj xfr djrh gSA 

 (B*) fy¶V fu;r Roj.k ls uhps dh vksj xfr djrh gS  

 (C) fy¶V ,d leku osx ls Åij dh vksj xfr djrh gS  

 (D) fy¶V ,d leku osx ls uhps dh vksj xfr djrh gS  
Sol. N = mg – ma when the elevator moves downward with constant acceleration 
 

13.  A projectile is fired at an angle of 45º with the horizontal. Elevation angle of the projectile at its highest 
point as seen from the point of projection is :   

 ,d iz{ksI; dks {kSfrt ls 45º ds dks.k ij iz{ksfir fd;k x;k gS] rks iz{ksi fcUnq ls ns[kus ij] iz{ksI; ds mPpre fcUnq 

ij mldk mUu;u dks.k gksxk : 

 (A) 60º   (B*) tan-1 







2

1
  (C) tan-1












2

3
     (D) 45º  

 Ans. (B) 

Sol.  

 

 H =
g2

º45sinu 22

  =
g4

u2

    .........(A) 

 R =
g

º90sinu2

 =
g

u2

  

  
2

R
 =

g2

u2

   ................(B) 

   tan =
2/R

H
 =

g2

u

g4

u

2

2

 =
2

1
  

    = tan–1 







2

1
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14. A particle has initial velocity  )j3i2(


 and acceleration )j2.0i3.0(


 . The magnitude of velocity after  

10 seconds will be :     

 fdlh d.k dk izkajfHkd osx )j3i2(


  rFkk Roj.k )j2.0i3.0(


  gSA 10 lSd.M ckn d.k ds osx dk ifj.kke gksxk : 

 (A) 23 units ek=kd (B*) 25 units ek=kd (C) 5 units ek=kd  (D) 9 units ek=kd 

Sol. tauv


  

 v = ĵ5î510)ĵ2.0î3.0()ĵ3î2(   

 25|v| 


  
 
15. A car of mass m starts from rest and accelerates so that the instantaneous power delivered to the car 

has a constant magnitude P0. The instantaneous velocity of this car is proportional to :  
 m æO;eku dh ,d dkj fojkekoLFkk ls izkjEHk gksdj bl izdkj Rofjr gksrh gS] fd dkj dks izkIr rkR{kf.kd 'kfDr dk 

fu;r eku P0 gSA rks] bl dkj dk rkR{kf.kd osx lekuqikrh gks ldrk gS :  

 (A) t2P0   (B*) t1/2   (C) t–1/2   (D) 
m

t
  

 Ans. (B) 
Sol. Constant power of car  dkj dh fu;r 'kfDr P0 = F.V. = ma.v 

 P0 = v.
dt

dv
m  

 P0 dt = mvdv 

 P0.t = 
2

mv2

 

 v = 
m

tP2 0  

 tv   

 
16. A particle is projected up the inclined such that its component of velocity along the incline is 10 m/s. 

Time of flight is 2 sec and maximum height above the incline is 5 m. Then velocity of projection will be: 
,d d.k ur ry ij Åij dh vksj bl izdkj iz{ksfir fd;k tkrk gS fd osx dk ur ry ds vuqfn'k ?kVd 10 m/s 

gSA mM~M;udky 2 sec rFkk ur ry ij vf/kdre Å¡pkbZ 5 m gS rc iz{ksi.k osx gksxk : . 

 (A) 10 m/s  (B*) 10 2 m/s   (C) 5 m/s  (D) none mijksDr esa ls dksbZ ugha 

Hint. (B) 
 Use the given data in the formulae for projection up the inclined plane.  
 ur ry ij mij dh vksj iz{ksi.k ds fy, lw=k esa fn, x;s vkadM+ksa dk mi;ksx djsa   
 

17.  The constant quantity in uniform circular motion is.  
  (A*) linear speed (B) centripetal force (C) acceleration  (D) momentum 
  ,d leku o`Ùkkdkj xfr esa fu;r jgus okyh jkf'k gS & 

  (A) jSf[kd pky  (B) vfHkdsUnzh; cy (C) Roj.k  (D) laosx  

Sol.  linear speed 
  jSf[kd pky 

 
18. A wheel is of diameter 1m. If it makes 30 revolutions/sec., then the linear speed of a point on its 

circumference will be. 
,d ifg, dk O;kl 1 eh- gSA tc ;g izfr lsd.M 30 pDdj yxkrk gS rc ifjf/k ds fdlh fcUnq dh jSf[kd 

pky gS & 

  (A*) 30 m/s  (B)  m/s  (C) 60 m/s  (D) /2 m/s 
 

Sol. v =  × r 
    v = 30 m/s 
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19. The angular velocity of the second’s needle in watch is.     
 ?kM+h dh lSd.M dh lwbZ dk dks.kh; osx gS & 

 (A*) 
30


  (B) 2 (C)   (D) 


60

  

Sol.  = 
60

2
  = 

30


   

 
20. An object of mass 5kg falls from rest through a vertical distance of 20 m and reaches a velocity of  

10 m/s. How much work is done by the push of the air on the object? (g = 10 m/s2) - 

5kg nzO;eku dk ,d fi.M fLFkj voLFkk ls 20 m dh m/okZ/kj nwjh rd fxjrk gS] vkSj 10 m/s dk osx izkIr 

gksrk gSA ok;q izfrjks/k }kjk fi.M ij fdruk dk;Z fd;k x;k gS\  (g = 10 m/s2) - 

   (A) 350 J  (B*) 750 J  (C) 200 J  (D) 300 J 
Sol.  Using work energy theorem. 

  dk;Z]ÅtkZ izes; 

  Wg + WF = KF – Kini 

  1000 + WF = 250 

  WF = – 750 J 
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ANSWER KEY OF DPP NO. : B22 
1. (B)  2. (D)  3. (A) (B) (D) 4. (B) (C)  5. (A) (C)  6.  (A)(C)   
7. (A) (C)  8. (A) (B) (C)(D)  9. 24 m/sec 10. (A) – p,t ; (B) – p,q ; (C) – q,s ; (D) – p,q,r 
 

1. A force which varies with time t as N)ĵ5ît3(F 


 acts on a body due to which its position varies with 

time t as  )ĵ5–ît2(s 2


 where t is in seconds.  Work done by this force in initial 2s is:  

 ,d oLrq ij le; ds lkFk ifjorhZ cy N)ĵ5ît3(F 


 yx jgk gS ftlds dkj.k bldh fLFkfr le; ds lkFk 

)ĵ5–ît2(s 2


 dh rjg cnyrh gSa ;gk¡ t lSd.M esa gS bl cy }kjk izkjfEHkd 2s esa fd;k x;k dk;Z gksxk & 

 (A) 23 J   (B*) 32 J  (C) zero (D) can't be obtained 
 (A) 23 J   (B*) 32 J  (C) 'kwU;  (D) izkIr ugh dj ldrs 

Sol. W =    )îdtt4).(ĵ5ît3(sd.F  

 = 
 

J32
3

t12
dtt12

2
0

32

0

2     

 
2. Two blocks, of masses M and 2M, are connected to a light spring of spring constant K that has one end 

fixed, as shown in figure. The horizontal surface and the pulley are frictionless. The blocks are released 
from rest when the spring is non deformed. The string is light. Choose the incorrect option    
M o 2M nzO;eku ds nks xqVds fLizax fu;rkad K ds ,d gYds fLizax ls tqM+s gSa ftldk ,d fljk fp=kkuqlkj fLFkj gSA 

{kSfrt lrg ,oa iqyh ?k"kZ.k jfgr gSaA xqVds fojke ls NksM+s tkrs gSa tc fLizax vfodr̀ ¼fcuk f[kapk½ gSA Mksjh gYdh gSA 

xyr dFku dk p;u dhft,A 

      

2M

M
K
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 (A) Maximum extension in the spring is
4 Mg

K
 . 

 fLizax esa vf/kdre foLrkj 
4 Mg

K
 gSA 

 (B) Maximum kinetic energy of the system is 
2 22 M g

K
 

 fudk; dh vf/kdre xfrt ÅtkZ 
2 22 M g

K
 gS 

 (C) Maximum energy stored in the spring is four times that of maximum kinetic energy of the system. 
 fLizax esa laxzfgr vf/kdre ÅtkZ fudk; dh vf/kdre xfrt ÅtkZ dh pkj xquh gSA 

 (D*) When kinetic energy of the system is maximum, energy stored in the spring is 
2 24 M g

K
 

 tc fudk; dh xfrt ÅtkZ vf/kdre gS] rks fLizax esa lxzfgr ÅtkZ 
2 24 M g

K
  gSA 

Sol. Maximum extension will be at the moment when both masses stop momentarily after going down. 
Applying W-E theorem from starting to that instant. 

 vf/kdre izlkj rc gksxk tc nksuksa CykWd uhps tkrs le; {kf.kd :drs gSA izkjEHk ls bl fLFkfr rd dk;Z mtkZ izes; 

ls  
   kf – ki = Wgr. + Wsp + Wten.  

   0 – 0 = 2 M.g.x + 






 2Kx
2

1
 + 0 

   x = 
K

Mg4
 

 System will have maximum KE when net force on the system becomes zero. Therefore 
 tc fudk; ij dqy cy 'kwU; gks rks fudk; dh xfrt mtkZ vf/kdre gksxhA vr%  

   2 Mg = T and rFkk T = kx    x = 
K

Mg2
 

 Hence KE will be maximum when 2M mass has gone down by 
2 Mg

K
.  

 vr% xfrt mtkZ vf/kdre gksxh tc 2M nzO;eku 
2 Mg

K
 foLFkkfir gksrk gSA   

 Applying W/E theorem (dk;Z ÅtkZ izes; ls) 

  kf – 0 = 2Mg. 
2 Mg

K
  – 

2 2

2

1 4 M g
K.

2 K
   

kf = 
2 2

2

2 M g

K
 

 Maximum energy of spring = 
2

1 4 Mg
K .

2 K

 
  

  = 
2 28 M g

K
 

 fLizax dh vf/kdre ÅtkZ = 
2

1 4 Mg
K .

2 K

 
  

  = 
2 28 M g

K
 

 Therefore Maximum spring energy = 4 × maximum K.E. 
 vr% fLizax dh vf/kdre ÅtkZ = 4 × vf/kdre xfrt ÅtkZ  

 When K.E. is maximum  x = 
2 Mg

K
. 

 tc xfrt ÅtkZ vf/kdre gS x = 
2 Mg

K
. 

 Spring energy (fLizax ÅtkZ) =
2 2

2

1 4 M g
. K .

2 K
  = 

2 2

2

2 M g

K
 

 i.e. (D) is wrong. 
 vFkkZr~ (D) xyr gSA   
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3. Which of the following relations are always true?      

 v


 = velocity , a


= acceleration, K =
2

1
mv2  = Kinetic energy  

 fuEu esa ls dkSu ls lEcU/k lnSo lR; gS\ 

 v


= osx , a


= Roj.k, K = 
2

1
mv2  = xfrt ÅtkZ       

 (A*) avm
dt

dK 
   (B*)

v

va

dt

vd





   (C) 
dt

ad

dt

vd


   (D*) v


 = 
2

1

t

t

dta


  

Sol.  a


=
dt

vd


    vd


= a


dt   v


 = 
2

1

t

t

dta


 

 Rate of change of speed = component of acceleration along velocity 
 pky esa ifjorZu dh nj = Roj.k dk osx ds vuqfn'k ?kVd  

  
v

v
a

dt

vd 




  

 K = 
2

1
vvm

   avm

dt

dK 
   

 
4. A car is moving along a circle with constant speed on an inclined plane as shown in diagram. Then 

friction force on car will be in horizontal direction at least at one point :   
,d dkj fu;r pky ls urry ij fp=kkuqlkj o`Ùkh; iFk ij xfr'khy gSA rc de ls de ,d fcUnq ij dkj ij ?k"kZ.k 

cy {kSfrt fn'kk esa gksxk &     

 
 (A) in portion 'AB' including point A and B (B*) in portion 'BC' including point B and C 
 (C*) in portion 'CD' including point C and D (D) in portion 'DA' including point D and A 
 (A) Hkkx 'AB' es ftlesa fcUnq A rFkk B lfEefyr gSA (B*) Hkkx 'BC' esa ftlesa fcUnq B rFkk C lfEefyr gSA 

 (C*) Hkkx 'CD' esa ftlesa fcUnq C rFkk D lfEefyr gSA (D) Hkkx 'DA' esa ftlesa fcUnq D rFkk A lfEefyr gSA 

Sol.   

 Friction force acting on car will be resultant of the components shown in the diagram. 
 fg and fC are components of friction force that balance gravitational pull and provides centripetal force 

respectively  
 The resultant of fg and fc can be horizontal only for a point at BC and CD 
 and not for AB and BD  
 dkj ij çHkkoh ?k"kZ.k cy fp=k esa n'kkZ;s ?kVdksa dk ifj.kkeh gksxkA  

 dsoy fcUnq BC rFkk CD ij fg rFkk fc dk ifj.kkeh {kSfrt gks ldrk gS] 

 AB rFkk BD ij ughaA  
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5. Initial velocity and acceleration of a particle are as shown in the figure.  Acceleration vector of particle 
remain constant. Then radius of curvature of path of particle  :     
d.k dk izkjfEHkd osx o Roj.k fp=k esa n'kkZ;s vuqlkj gSA d.k dk Roj.k lfn'k vifjofrZr jgrk gSA d.k ds iFk dh 

oØrk f=kT;k & 

 

 (A*) is 9m initially    (B) is
3

9
m initially 

 (C*) will have minimum value of
8

9
 m  (D) will have minimum value 

8

3
m 

 (A*) izkjEHk esa 9m gSA     (B) izkjEHk esa 
3

9
m gSA 

 (C*) dk U;wure eku 
8

9
m gksxk   (D) dk U;wure eku 

8

3
m gksxk 

Sol. Initially çkjEHk esa ROC =
º30sina

v2

  =
1

9
 m 

  

 For minimum ROC (U;wure ROC ds fy,) =
a

)º30sinv( 2

  =
8

9
 m. 

 
COMPREHENSION      
 The velocity of a block of mass 2 kg moving along x-axis at any time t is given by v = 20 – 10t (m/s) 

where t is in seconds and v is in m/s. At time t = 0, the block is moving in positive x-direction.  
 x-v{k ij xfreku 2 kg nzO;eku ds CykWd dk fdlh le; t ij osx v = 20 – 10t (m/s) }kjk fn;k tkrk gSA ;gk¡  

t lSd.M es ,oa osx v m/s es gSA t = 0 ij CykWd /kukRed x-fn'kk esa xfreku gSA 
  
6. The block starts at t = 0 and at t = t1 it covers a distance 25m. Then  
 CykWd t = 0 ij xfr izkjEHk djrk gS rFkk ;g t = t1 rd 25m nwjh r; djrk gS rks 

 (A*) t1 = 3 s  (B) t1 = 2s    
(C*) The work done by net force on the block in time t = 0 to t = t1 is –300J  
(D) The work done by net force on the block in time t = 0 to t = t1 is –200J  

 (A*) t1 = 3 s  (B) t1 = 2s    
(C*) t = 0 ls t = t1  le;karjky ds nkSjku CykWd ij yxus okys dqy cy }kjk fd;k x;k dk;Z –300J gSA 

(D) t = 0 ls t = t1  le;karjky ds nkSjku CykWd ij yxus okys dqy cy }kjk fd;k x;k dk;Z –200J gSA 
Sol. The velocity of particle is zero when v = (20 – 10 t) = 0.  
 That is at t = 2 sec. v = 0. 
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 From t = 0 to t = 2 distance traveled is  S1 = 
2(20)

2 10
 = 20 m. 

 Next 5 meter wil be covered in   5 = 
1

2
 × 10 × t2   or  t = 1 s. 

  The particle covers 25 metres distance in 3 sec. 

 K.E. at t = 0 is Ki =
1

2
  mu2 = 

1

2
 2 × (20)2 = 400 J 

    KE at t = 3 is  Kf = 
1

2
 mv2 = 

1

2
 2 × (10)2 = 100 J   

 Therefore work done by block from t = 0 to t = 3s is  
 W = Kf – Ki  = 100 – 400 = – 300 J  
gy% d.k dk osx 'kwU; gksus ds fy,  v = (20 – 10 t) = 0.  

 vr% t = 2 sec. ij v = 0. 

a=10m/s u=20m/s

t=0  

 t = 0 ls t = 2 lS- rd r; dh xbZ nwjh S1 = 
2(20)

2 10
 = 20 m. 

 vxys 5 eh- pyus esa le;  5 = 
1

2
 × 10 × t2   or  t = 1 s. 

  d.k 25 ehVj nwjh 3 lS- esa r; djsxkA 

 t = 0 ij xfrt ÅtkZ  Ki = 
1

2
 mu2 = 

1

2
 2 × (20)2 = 400 J 

 t = 3 lS- ij xfrt ÅtkZ  Kf = 
1

2
 mv2 =  2 ×

1

2
 (10)2 = 100 J   

 vr% CykWd }kjk t = 0 ls t = 3 lS- esa fd;k x;k dk;Z 

 W = Kf – Ki  = 100 – 400 = – 300 J  

 
7. Chose the correct statement(s)   
 lgh dFkuksa dk p;u dhft;sA 

 (A*) At t = 3 sec. net force (magnitude) on the block is 20 N  

 (B) At t = 3 sec. net force (magnitude) on the block is 30 N  

(C*) The power due to net force on block at t = 3 sec. is 200 W 

(D) The power due to net force on block at t = 3 sec. is 300 W 

 (A*) t = 3 lsd.M ij CykWd ij yxus okys dqy cy dk ifjek.k 20 N gSA 

 (B) t = 3 lsd.M ij CykWd ij yxus okys dqy cy dk ifjek.k 30 N gSA  

(C*) t = 3 lsd.M ij CykWd ij yxus okys dqy cy ds dkj.k 'kfDr 200 W gSA 

(D) t = 3 lsd.M ij CykWd ij yxus okys dqy cy ds dkj.k 'kfDr 300 W gSA 

Sol. At t = 3 sec. force on particle is  F = ma = 2 × 10 towards –ve x-direction  

 At t = 3 sec. the velocity of particles is v = 10 m/s towards – ve x-direction  

 P = FV = 200 watts Ans. 

 t = 3 lS- ij d.k ij cy F = ma = 2 × 10 _.kkRed x-fn'kk esa 

 t = 3 lS- ij d.k dk osx v = 10 m/s _.kkRed x-fn'kk esa 

 P = FV = 200 watts Ans. 
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8. Choose the correct option(s) 

 lgh dFkuksa dk p;u dhft;sA 

 (A*) The speed of block at t = 2 sec. is zero 

 (B*) The speed of block at t = 3 sec. is 10 m/sec 

 (C*) The kinetic energy of block  at t = 3 sec. is 100 J 

 (D*) The kinetic energy of block  at t = 2 sec. is zero 

 (A*) t = 2 lsd.M ij CykWd dh pky 'kwU; gSA 

 (B*) t = 3 lsd.M ij CykWd dh pky 10 m/sec gSA 

 (C*) t = 3 lsd.M ij CykWd dh xfrt ÅtkZ 100 J gSA 

 (D*) t = 2 lsd.M ij CykWd dh xfrt ÅtkZ 'kwU; gSA  

Sol. From solution of 37 (iz'u 37 ds gy ls), Kf = 100 J Ans. 

 
9. A 20 kg block is originally at rest on a horizontal surface for which the coefficient of friction is 0.6, If a 

horizontal force F is applied such that it varies with time as shown in figure. Determine speed of block at 
10 sec.      

 20 kg dk ,d CykWd 0.6 ?k"kZ.k xq.kkad okys ,d {kSfrt ry ij fLFkj j[kk gqvk gSA  ;fn ,d {ksSfrt cy F bl izdkj 

yxk;k  tkrk gS fd fp=k esa n'kkZ;s vuqlkj ;g le; ds lkFk ifjofrZr gksrk gSA rks  10 sec ij CykWd dh pky Kkr 

fdft;s A  

      
Ans.  24 m/sec 
Sol. Block will move when. Fext becomes more than Fsmax = 0.6 × 20 × 10 = 120 N. This happens at  

time > 3s.  

       

 
F 120

20


 = 

dv

dt
 

 
v

0

dv  = 
10

3

F 120
dt

20


  = 

5

3

40 t 120
dt

20


  + 

10

5

200 120
dt

20

 
    = 24m/sec 
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10. A small spherical ball of mass m is projected from lowest point (point P) in the space between two fixed, 
concentric spheres A and B (see figure). The smaller sphere A has a radius R and the space between 
the two spheres has a width d. The ball has a diameter very slightly less than d. All surfaces are 
frictionless. Speed of ball at lowest point is v. NA and NB represent magnitudes of the normal reaction 
force on the ball exerted by the spheres A and B respectively. Match the value of v given in column–I 
with corresponding results in column–II.     
fp=kkuqlkj nks ldsUnzh; fLFkj xksyksa A o B ds e/; ds {ks=k ds fuEure fcUnq P ls m nzO;eku dh NksVh xksykdkj xsan 

dks ç{ksfir fd;k tkrk gSA NksVs xksys A dh f=kT;k R gS o nksauks xksyksa ds e/; {ks=k dh pkSM+kbZ d gsA xsan dk O;kl d 

ls gYdk lk de gSA lHkh lrg ?k"kZ.kghu gSA fuEure fcUnq ij xsan dh pky v gSA NA o NB xsan ij Øe'k% xksys A o 

B }kjk vkjksfir vfHkyEc çfrfØ;k cy ds ifjek.k gSA dkWye–I esa fn;s x;s v  ds eku ds fy, dkWye–II esa lEcfU/kr 

ifjek.k ls feyku dhft,A     

         
Column–I     Column–II 

 (A)  gRv      (p) maximum value of NA = 0 

 (B)  gR2v      (q) minimum value of NB= 0 

 (C)  gR3v      (r) maximum value of NB = 6 mg 

 (D)  gR5v      (s) maximum value of NB = 4 mg 

       (t) maximum value of NB = 2 mg 
  dkWye–I      dkWye–II 

 (A)  gRv      (p) NA dk vf/kdre eku = 0 

 (B)  gR2v      (q) NBdk U;wure eku = 0 

 (C)  gR3v      (r) NB dk vf/kdre eku = 6 mg 

 (D)  gR5v      (s) NB dk vf/kdre eku = 4 mg 

       (t) NB dk vf/kdre eku = 2 mg 
Ans. (A) – p,t ; (B) – p,q ; (C) – q,s ; (D) – p,q,r 

Sol. Ball only loose contact with surface B when v is in range Rg5vRg2    so for A,B,D maximum 

value of NA is zero for option C ball lose contact with surface B at some point. 

 xsan B lrg ls lEidZ rHkh NksM+rh gS tc v dh ijkl Rg5vRg2   ds e/; gS] vr% A,B,D ds fy, NA dk 

vf/kdre eku 'kwU; gSA fodYi C ds fy, leku fcUnq ij B ls ls lEidZ NksM+ nsrh gSA  

 maximum value of NB is lowest point and given NB dk vf/kdre eku fuEure fcUnq ij gS 

  N = mg + 
R

mv2
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DAILY PRACTICE PROBLEMS 

NO. B21 TO B23 
 

 

DPP No. : B23 (JEE-MAIN) 
 

Total Marks : 60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP No. : B23 
1.  (A)  2. (B)  3. (C)  4. (C)  5.  (B) 6. (B)  7. (A) 
8. (D)  9. (B) 10. (B) 11. (B) 12. (B) 13. (A)  14. (A) 
15. (D) 16. (D) 17. (D) 18. (C) 19. (B) 20. (D) 

1. Two particles whose masses are 10 kg and 30 kg and their position vectors are k̂–ĵ–î–andk̂ĵî   

respectively would have the combined centre of mass at - 

nks d.k ftuds nzO;eku 10 kg rFkk 30 kg gS vkSj muds fLFkfr lfn'k Øe'k% k̂–ĵ–î–k̂ĵî rFkk  gS rks buds 

nzO;eku dk fefyr dsUnz dh fLFkfr gksxh &  

   (A*)
2

)k̂ĵî(
–


  (B) 

2

)k̂ĵî( 
  (C) 

4

)k̂ĵî(
–


   (D) 

4

)k̂ĵî( 
  

Sol.  
21

2211
CM mm

rmrm
R







, RCM = 
2

)k̂ĵî(
–


 

 

2.  Where will be the centre of mass on combining two masses m and M(M > m) :  
  nks nzO;ekuksa m ,oa M(M > m) dks O;ofLFkr djus ij nzO;eku dsUnz dgkW gksxk    

  (A) towards m  (B*) towards M  (C) between m and M (D) anywhere 
  (A) m dh vksj   (B*) M dh vksj   (C) m o M ds chp  (D) dgha Hkh  

Sol. Centre of mass is nearer to heavier mass  
 nzO;eku dsUnz Hkkjh oLrq ds ikl gksrk gSA  

 
3. Centre of mass is a point     
 (A) Which is geometric centre of a body 
 (B) From which distance of particles are same 
 (C*) Where the whole mass of the body is supposed to concentrated 
 (D) Which is the origin of reference frame  
 nzO;eku dsUnz og fcUnq gS        

 (A) tks oLrq dk T;kferh; dsUnz gksrk gS    

 (B) tgk¡ ls d.kksa dh nwfj;k¡ leku gksrh gSa   

 (C*) tgk¡ oLrq ds lEiw.kZ nzO;eku dks dsfUnzr eku ldrs gSa 

 (D) tks fd funsZ'k ra=k dk ewy fcUnq gksrk gSa  

 
Sol. Where the whole mass of the body is supposed to concentrated 
 tgk¡ oLrq ds lEiw.kZ nzO;eku dks dsfUnzr eku ldrs gSa 
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4. The work done by all the conservative forces (external and internal) on a system equals -  

 fudk; ij lHkh laj{kh cyksa ¼vkUrfjd vkSj ckgjh½ }kjk fd;k x;k dk;Z fuEu ds cjkcj gksrk gS&  

  (A) change in total energy dqy ÅtkZ esa ifjorZu   

 (B) change in  kinetic energy xfrt ÅtkZ esa ifjorZu   

 (C*) Negative of change in potential energy   

 fLFkfrt ÅtkZ esa _.kkRed ifjorZu 

 (D) change in  Potential energy fLFkfrt ÅtkZ esa ifjorZu      

Sol. W0 = –U  

 

5. A body of mass m kg is lifted by a man to a height of one meter in 30 sec. Another man lifts the same 
mass to the same height in 60 sec. The work done by them are in the ratio - 

m kg æO;eku okyh ,d oLrq dks ,d vkneh 1 m  dh Å¡pkbZ rd mBkus esa 30 sec yxkrk gSA nwljk vkneh 

mlh oLrq dks mlh Å¡pkbZ rd mBkus esa 60 sec yxkrk gSA bu vknfe;ksa ds }kjk fd;s x;s dk;Z dk vuqikr 

gSaA           

   (A) 1 : 2   (B*) 1 : 1    (C) 2 : 1  (D) 4 : 1 
Sol.  Work done does not depend on time 

    fd;k x;k dk;Z le; ij fuHkZj ugha djrk  

 
6. A force F acting on an object varies with distance x as shown here. The force is in N and x is in m. The 

work done by the force in moving the object from x = 0 to x = 6m is  
 oLrq ij dk;Zjr~ ,d cy F nwjh x ds lkFk fp=kkuqlkj ifjofrZr gksrk gSA cy] U;wVu esa rFkk x  ehVj esa gSA oLrq dks 

x = 0 ls x = 6 m rd foLFkkfir djus esa cy }kjk fd;k x;k dk;Z gksxk& 

 (A) 18.0  J   (B*) 13.5  J    (C) 4.5  J  (D) 9.0  J  

`      
Sol. Key Idea : The work done will be the area of the F-x graph. 
 fd;k x;k dk;Z F-x xzkQ dk {ks=kQy gksxk  
 Work done in moving the object from x = 0 to x = 6 m is given by 
 x = 0 ls to x = 6 m rd oLrq ds xfr djus esa fd;k x;k dk;Z  
 W = Area of rectangle + area of triangle 
 W = vk;r dk {ks=kQy + f=kHkqt dk {ks=kQy  

 = 3 × 3 + 
2

1
× 3 × 3  

 = 9 + 4.5 = 13.5 J  
 
7. Two objects moving along the same straight line are leaving point A with an acceleration a, 2 a & 

velocity 2 u, u respectively at time t = 0. The distance moved by the object with respect to point A when 
one object overtakes the other is :   

 nks oLrq,sa ,d gh js[kk ds vuqfn'k] ,d gh fcUnq A ls Øe'k% Roj.k a, 2 a rFkk osx 2 u, u ls le; t = 0 ij xfr 
djuk izkjaHk djrh gSA fcUnq  A ds lkis{k ,d oLrq }kjk r; nwjh rc D;k gksxh tc ,d oLrq ] nwljh oLrq dks ikj 
(overtakes) djrh gS  :      

 (A*)  
a

u6 2

  (B) 
a

u6 2

    (C) 
a

u4 2

    (D) none of these buesa ls dksbZ 

ugha 
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Sol. Let both will meet at point B 
 ekuk os nksuksa fcUnq B ij feysaxsA 

   
 x = 2ut + ½ at2     

 x = ut + 
2

1
 (2a)t2     

 So (vr%)  2ut + 
2

1
 at2 = ut + at2  

  ut = 
2

1
at2      t = 

a

u2
 

 So (vr%) x = 
2

a

u2
a

2

1

a

u2
u2 















  = 
a

u6 2

  

8. In the shown mass pulley system, pulleys and string are massless. The one end of the string is pulled 
by the force F = 2mg. The acceleration of the block will be  

 fp=k esa n'kkZ;s f?kjuh nzO;eku fudk; esa f?kjuh;k¡ rFkk jLlh nzO;ekughu gSA jLlh dk ,d fljk cy F = 2mg }kjk 
[khapk tkrk gSA xqVds dk Roj.k gksxk &  

       
 (A) g/2   (B) 0   (C) g   (D*) 3g    
 

Sol. F.B.D. of block (CykWd dk FBD)     
   2T – mg = ma a = 3g 
 
9. Two blocks A and B are connected by a massless string (shown in figure) A force of 30 N is applied on 

block B. The distance travelled by centre of mass in 2s starting from rest is : 
 nks CykWd A rFkk B fp=kkuqlkj nzO;ekujfgr jLlh ls tqM+s gq, gSA F = 30 N dk cy B CykWd ij yxk;k tkrk gS rks 

xfr izkjaHk djus ds 2s i'pkr~ nzO;eku dsUnz ds }kjk r; nwjh gksxh : 

     

10kg 20kg F=30N 

Smooth 

A 
B 

?k"kZ.kjfgr 
 

(A) 1m   (B*) 2m   (C) 3m  (D) none of these  buesa ls dksbZ ugha 
 

Sol. acm =   2010

30


 = 1 ms2  S = 0 (t) + 

2

1
 (acm) (t)2   = 2 m 

10. A body of mass m was slowly hauled up the hill as shown in figure by a force F which at each point was 
directed along a tangent to the trajectory. Find the work performed by this force, if the height of the hill 

is h, the length of its base , and the coefficient of friction k.  
 m nzO;eku dh ,d oLrq dks /khjs&/khjs fp=k esa n'kkZbZ xbZ igkM+h ij F cy ds }kjk xfr djkbZ tkrh gS] cy F çR;sd 

fcUnq ij iFk dh Li'kZ js[kk ds vuqfn'k yxrk gSA bl cy }kjk fd;k x;k dk;Z Kkr dhft,] ;fn igkM+h dh Å¡pkbZ 

h gS ] vk/kkj dh yEckbZ , o ?k"kZ.k xq.kkad k gSA      

       
 (A) mg h   (B*) mg (h + k) (C) mg (h – k)  (D) None of these 
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Sol. For slowly havled K = 0 
 WF + Wg + Wf = K 
 Wg = –mgh 
 Wf = –mgk 
 WF = mgh + mgk = mg(h + k). 
 
11. Two bodies of masses m and 4m are moving with equal linear momentum. The ratio of their kinetic 

energies is: 
 m nzO;eku rFkk 4m nzO;eku dh nks oLrq,sa leku laosx ls xfr dj jgh gS] rks budh xfrt ÅtkZvksa dk vuqikr 

gksxkA      
 (A) 1 : 4   (B*) 4 : 1  (C) 1 : 1  (D) 1 : 2 

Sol. 
2

1

k

k
= 

2

1
=

 m42/p

m/P
2

2

= 4/1 

 
12. A particle of mass m is fixed to one end of a light spring of force constant k and unstretched length . 

The system is rotated about the other end of the spring with an angular speed    in gravity free space. 
The increase in length of the spring is (assume no oscillation) :   

 m nzO;eku ds ,d d.k dks vladqfpr  yEckbZ] k fLizax fu;rkad okyh gYdh fLçax ds ,d fljs ls tksM+k tkrk gSA 

vc fudk; dks fLçax ds nwljs fljs ds lkis{k  dks.kh; pky ls ux.; xq:Ro {ks=k esa ?kqek;k tkrk gSA fLçax esa foLrkj 

gksxk ¼ekfu, fd nksyu ugha gksrk gS½&   

       

 (A) 
k

m 2            (B*) 
2

2

mk

m



     (C) 
2

2

mk

m



     (D) none of these  buesa ls dksbZ ugha 

Sol.   
 kx = m2  + m2 x  
 (k – m2) x = m2   

 x =  



2

2

mK

m



  

 Ans. (B) 
 
 
13. A ball suspended by a thread swings in a vertical plane so that its acceleration in the extreme position 

and lowest position are equal in magnitude. Angle  of thread deflection in the extreme position will be: 
 ,d jLlh ls yVdh gqbZ xsan Å/okZ/kj ry esa bl çdkj nksyu djrh gS fd lhekUr o fuEure fLFkfr;ksa esa blds 

Roj.k dk ifjek.k leku gSA lhekUr fLFkfr esa jLlh dk fo{ksi.k dks.k   m?okZ/kj ls gksxk &  

 (A*) 2 tan1

2

1
  (B) tan1 

2

1
  (C) tan1  2    (D) tan1 2  

Sol. 
A

mg
mgsin

mgcos



v
B





 

aA = g sin(only tangential) 

 aB = 


2v
 (only radial)      

 K.E. + P.E.  = K.E. + P.E.= 22 mv
2

1
)cos1(mg0m

2

1
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  v2 = 2g (1 – cos)  ............(i) 

  aB = 


2v
 = 2g(1 – cos) 

 Since, aA = aB  

  g sin = 2g(1 – cos)  2sin
2


cos

2


 = 2 × 2sin2

2


 

  tan 
2


 = 

2

1
   = 2 tan–1 








2

1
  Ans.(A) 

 

14. A particle is moving along a circular path of radius r = 

5

 m with a uniform speed 5 ms–1. What is the 

magnitude of average acceleration (in m/s2) during the interval in which particle completes half 
revolution?         

 ,d d.k r = 

5

 eh f=kT;k okys o`Ùkkdkj iFk ij 5 eh@ls0 dh ,d leku pky ls xfr dj jgk gSA d.k }kjk vk/kk 

pDdj iwjk djus ds i'pkr~ vkSlr Roj.k ¼eh-@lS-2 esa½ dk ifjek.k fdruk gksxk \   

Ans.  (A*) 10    (B) 5   (C)    (D) None of these 

Sol.  a = 
t

v
 = 

t

vv if      t = 
v

r
 = 

5

/5 
 = 1 

  a = 
1

10
 = 10 m/s2 

 

15. A particle P is projected with speed 20 m/s at angle 37º from horizontal as shown in figure. At the same 
instant Q starts from same point and moves with uniform acceleration towards right. Path of the particle 
P w.r.t. Q is straight line. Acceleration of Q is :   

 ,d d.k P dks {kSfrt ls 37° ds dks.k ij 20 m/s dh pky ls iz{ksfir fd;k tkrk gSA mlh {k.k ij Q leku fcUnq ls 

izkjEHk gksrk gS rFkk ,d leku Roj.k ls nka;h vksj xfr djrk gSA Q ds lkis{k d.k  P dk iFk ljy js[kk gSA Q dk 

Roj.k gksxk :  

 

 (A) 40 m/s2  (B) 20 m/s2  (C) 
3

20
m/s2  (D*) 

3

40
m/s2 

Sol. Acceleration of P w.r.t. Q must be opposite velocity of P,  
 Q ds lkis{k P dk Roj.k P ds osx ds foijhr gksxk,  

  P/ Q
ˆ ˆa 10 j ai  


 

  tan37º = 
a

10
 

  

 
4

3
 = 

a

10
    

3

40
m/s2 . 
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16. Both the blocks shown in the given arrangement are given together a horizontal velocity towards right. If 
acm be the subsequent acceleration of the centre of mass of the system of blocks, then acm equals 
(before sliding stops at all surfaces) : 

 fp=kkuqlkj nksauks CykWdks dks ,d lkFk {kSfrt esa nka;h rjQ osx fn;k tkrk gSA ;fn acm fudk; ds nzO;eku dsUnz dk 

Roj.k gks rks acm dk eku gksxk (lHkh lrgksa ij fQlyu :dus ls igys) :   

      
 (A) 0 m/s2  (B) 5/3 m/s2  (C) 7/3 m/s2  (D*) 2 m/s2 

Sol. acm = 
total

Fext

m
 = 

0.2 x (2 1) xg

2 1




= 2m/s2 

 
17. As shown in the given figure the ball is given sufficient velocity at the lowest point to complete the circle. 

Length of string is 1m. Find the tension in the string, when it is at 60° with vertical position.  
 (Mass of ball = 5kg )       
 çnf'kZr fp=k esa xsan dks fuEure fcUnq ij i;kZIr osx fn;k tkrk gS rkfd ;g lEiw.kZ or̀ esa xfr iwjh dj lds A Mksjh 

dh yEckbZ 1m gSA Mksjh esa ruko Kkr djks] tc ;g Å/okZ/kj ls  60° dks.k cukrh gS A  ¼ xsan dk æO;eku ¾ 5kg½  

 
 (A) 160 N  (B) 180 N  (C) 200 N  (D*) 225 N 
 

18. A body is given a velocity rg2  at the highest point of a half circular smooth track which is joined by a 

rough horizontal track whose co-efficient of friction is  = 0.5. Then the distance travelled by particle 
before it stops on horizontal track is: (r = 1 m)   

 ,d oLrq dks v)Zo`rh; fpdusssss iFk ds mPpre fcUnq ij rg2 osx fn;k tkrk gSA v)Zo`Ùkh; iFk {kSfrt [kqjnjh lrg 

ls tqMk gS ¼fp=kkuqlkj½ ftldk ?k"kZ.k xq.kkad  = 0.5 gS rks d.k }kjk :dus ls iwoZ {ksfrt lrg ij r; dh xbZ nwjh 

gksxh (r = 1 m) 

      
 (A) 1 m    (B) 4 m    (C*) 6 m  (D) none of these buesa ls dksbZ 

ugha 

Sol.  

 By work energy theorem 
 Wg + W f = Kf – Ki 

  mg 2r – µmgS = 0 – 
2

1
 m (2gr) 

  3mgr = µmgS   S = 
µ

r3
 = 

5.0

13
 = 6m 
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19. A particle of mass 100 g is thrown vertically upwards with a speed of 5 m/s. The work done by the force 
of gravity during the time the particle goes up is :   

 100 g nzO;eku dk d.k Å/oZ Åij dh vksj 5 m/s dh pky ls Qsadk tkrk gSA Å/oZ xeu ds nkSjku xq:Roh; cy }kjk 

d.k ij fd;k x;k dk;Z gksxk&    
 (A) – 0.5 J  (B*) – 1.25 J  (C) 1.25 J  (D) 0.5 J 
Sol. The height (h) tranversed by particle while going up is : 
 Åij tkus ij d.k }kjk r; dh xbZ ÅpkbZ (h)  

  h = 
2u

2g
 = 

25

2 9.8
     

 Work done by gravity force = mg.h
 

 

 xq:Roh; cy }kjk fd;k x;k dk;Z = mg.h
 

  

    

  = 0.1 × g × 
25

cos180
2 9.8




 

 (Angle between force and displacement is 180°) 
 (cy rFkk foLFkkiu ds e/; dks.k 180° gS) 

  W = – 0.1 ×
25

2
 = – 1.25 J  

 
20. A particle of mass m is executing a uniform motion along a circular path of radius r. If the magnitude of 

its linear momentum is p, the radial force acting on the particle will be. 
m nzO;eku dk ,d d.k r f=kT;k ds iFk ij ,d leku o`Ùkh; xfr dj jgk gSA ;fn blds js[kh; laosx dk 

ifjek.k P gks rks d.k ij dk;Zdkjh f=kT; cy gksxk &              
  (A) pmr   (B) rm/p  (C) mp2/r  (D*) p2/mr 

Sol.  F =
2mv

r
= p2/mr 
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2. DPP Syllabus : 

DPP No. : B24 (JEE-ADVANCED) 
Total Marks :  43         Max. Time : 30 min. 
Single choice Objective ('–1' negative marking) Q.1 (3 marks 2 min.)  [03, 02] 
One or more than one options correct type ('–1' negative marking)  Q.2 to Q.7 (4 marks 2 min.)  [24, 12] 
Subjective Questions ('–1' negative marking) Q.8 to Q.9 (4 marks 5 min.) [08, 10] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP NO. : B24 
1.  (A) 2. (A) (B)  3. (A) (C)  4. (A) (D)  5. (A)(B)(C) 6. (B) (C)   
7.  (C) (D)  8. 35 9. 4 10.  (A) p, r  ;  (B) q, s  ;  (C) p, r  ;  (D) q, s    
 
1. The components of a force acting on a particle are varying according to the graphs shown. When the 

particle moves from (0, 5, 12) to (4, 20, 0) then the work done by this force is :  
 ,d d.k ij dk;Zjr cy ds ?kVd iznf'kZr xzkQ ds vuqlkj ifjofrZr gksrs gSaA tc d.k (0, 5, 12) ls (4, 20, 0) rd 

pyrk gS rc bl cy }kjk fd;k x;k dk;Z gS :    

            
 (A*) 192 J  (B) 400/3 J  (C) 0  (D) None of these buesa ls dksbZ ugha 
Sol.  From given graphs :  

         k̂16z
3

4
ĵy

3

4
20î10x

4

3
F 







 






 






 


 

 W =  ds.F  

 =    














 






 






 
)0,20,4(

)12,5,0(

k̂dzĵdyîdx.k̂16z
3

4
ĵy

3

4
20î10x

4

3
 = 192 J  
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2. A block is attached with an ideal spring and string, and is in equilibrium as shown in Figure. The 
acceleration of the block just after breaking only the string is a1 and just after breaking only the spring is 
a2. Then   

 ,d CykWd vkn'kZ fLiazx rFkk Mksjh ls tqM+k gS] rFkk fp=kkuqlkj lkE;koLFkk esa gSA dsoy Mksjh  ds VwVus ds Bhd ckn 

CykWd dk Roj.k a1 gS rFkk dsoy fLiazx ds VwVus ds Bhd ckn Roj.k a2 gS] rc  

m

53° 53°

 

 (A*)  a1 =
8

g5
   (B*)  a2 =

5

g3
   (C)  a1 =

2

g
   (D)  a2 = g 

Sol. Kx sin 53° + T sin 53° =  mg 
          
 Kx = T 

 2Kx
5

4
 = mg 

 Kx =
8

5
mg 

           

53° 53°

53°53°
m  

 If string break a1 = 
m

8/mg5
  

 (tension in the spring cannot change suddenly) 

 ;fn Mksjh VwVrh gS] rks a1 = 
m

8/mg5
 

    = 5 g/8 
 If spring break. a2 = g cos 53° = 3 g/5 
 ;fn fLiazx VwVrh gS] rks  a2 = g cos 53° = 3 g/5  

   Ans.  (A,B) 
 
3. A particle is revolving in a circle of radius r and centre at 'O' with uniform angular velocity . Choose the 

correct option(s) :    
 ,d d.k fdlh o`Ùk es ] ftldh f=kT;k r rFkk dsUnz 'O' gS] ,d leku dks.kh; osx  ls ?kwe jgk gSA lgh 

fodYi/fodYiksa dks pqfu;s & 

        
 (A*)  the ratio of angular velocity at A about O and about B is 3 : 2. 
 (B)  the angular velocity at A about all points O,B and C is same. 
 (C*)  the angular velocity at A about C is /2. 
 (D)  the velocity at A and C are same. 
 (A*)  fcUnq A ij O ds ifjr% rFkk B ds ifjr% dks.kh; osxksa dk vuqikr 3 : 2 gSA 

 (B)  fcUnq A ij O,B rFkk C ds ifjr% dks.kh; osx leku gSA  

 (C*)  fcUnq A ij] fcUnq C ds ifjr% dks.kh; osx /2 gSA  

 (D)  A o C fcUnq ij osx leku gSA  
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Sol.  Ao

AB




 = 
v / r

3r
v /

2

 = 
v / r

2v / 3r
 = 

3

2
 

  AC = 
v

2r
 = 

2


 

Note:  Construct a circle of that radius from the given point about which the angular velocity is to be detected. 
4. A horizontal cylinder is fixed, its inner surface is smooth and its radius is R. A small block is initially at 

the lowest point. the minimum velocity that should by given to the block at the lowest point, so that it 
can just cross the point P is u then     

 ,d {kSfrt csyukdkj ik=k tM+or~ gS] bldh vkUrfjd lrg fpduh rFkk bldh f=kT;k R gSA ,d NksVk CykWd izkjEHk 

esa fuEure~ fcUnq ij gSA bl fcUnq ij CykWd dks U;wure~ osx u D;k nsuk pkfg, ] rkfd ;g Bhd fcUnq P dks ikj dj 

tk;sA  

       

 (A*) If the block moves anti clockwise then u = gR5.3  ;fn CykWd okekorZ xfr djrk gS rc u = gR5.3  

 (B) If the block moves anti clockwise then u = gR3   ;fn CykWd okekorZ xfr djrk gS rc u = gR3  

 (C) If the block moves clockwise then u = gR5.3      ;fn CykWd nf{k.kkorZ xfr djrk gS rc u = gR5.3  

 (D*) If the block moves clockwise then u = gR5  ;fn CykWd nf{k.kkorZ xfr djrk gS rc u = gR5  

Sol. N = 
R

mu2

 + mg (3 cos – 2), at  = 120º,  N = 0 N = 
R

mu2

+ mg(3cos120º –2) = 0 

 u = gR5.3   

 If the block is moving clockwise, then to cross the point P, the block has to cross the highest point, so to 
cross the highest point u = 

 ;fn CykWd nf{k.kkorZ xfr djrk gS rc fcUnq P dks ikj djus ds fy, CykWd dks mPpre fcUnq ikj djuk vko';d gSA 

vr% mPpre fcUnq ikj djus ds fy, u = gSA 
 
5. As shown in the figure, M is a man of mass 60 kg standing on a block of mass 40 kg kept on ground. 

The co-efficient of friction between the feet of the man and the block is 0.3 and that between B and the 
ground is 0.1. If the person pulls the string with 100 N force, then :        

 fp=kkuqlkj M ,d 60 kg nzO;eku dk O;fDr 40 kg ds ckWDl ij [kM+k gqvk gS] ckWDl tehu ij j[kk gSA O;fDr ds 

iSjksa rFkk ckWDl ds chp ?k"kZ.k xq.kkad 0.3 rFkk ckWDl (B) o tehu ds chp ?k"kZ.k xq.kkad 0.1 gSA ;fn O;fDr jLlh dks 

100 N cy ls [khaprk gS rc :   

      
 (A*) B will slide on ground 
 (B*) A and B will move together with acceleration 1 m/s2  
 (C*) the friction force acting between A & B will be 40 Nt 
 (D) the friction force acting between A & B will be 180 Nt   
 (A*) B tehu ij fQlysxkA  

 (B*) A rFkk B nksuksa 1 m/s2  ds Roj.k ls lkFk&lkFk xfr djsaxsA  

 (C*) A rFkk B ds chp dk;Zjr ?k"kZ.k cy 40 Nt gksxkA  

 (D) A rFkk B ds chp dk;Zjr ?k"kZ.k cy 180 Nt gksxkA   
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Sol. F BD of M  

         fs

a
100 Nt  

 100 – fs = 60 a      (A) 
 F BD of B 

 T + fs – fk = 40 a          
40 B

fs

fk

T

a

  (B) 
 fk = (0.1) (60 +40) g 
 From (A) and (B) 
 100 – fs = 60 a 
 fs = 40 Nt  
 
 
COMPREHENSION        
  A meter stick AB of length 1 meter rests on a frictionless floor in horizontal position with end A attached 

to the string as shown. Assume that string connecting meter stick with pulley always remains vertical.  
 ?k"kZ.kjfgr Q'kZ ij {kSfrt fLFkfr esa fojkekoLFkk esa j[kh 1 ehVj yEckbZ dh ,d ehVj NM+ AB, A fljs ds lkFk Mksjh 

ls fp=kkuqlkj  tqM+h gqbZ gSA ;g ekfu, fd ehVj NM+ rFkk f?kjuh ls tqM+h Mksjh lnSo Å/okZ/kj jgrh gSA  

       

 
6. If blocks 1 and 2 are given constant speeds as shown then the distance moved by end A and B in the 

period for which speed of B is less than A. 
 ;fn CykWd 1 rFkk 2 dks fp=kkuqlkj fu;r pky nh tkrh gS rks fljs A rFkk B }kjk Q'kZ ij pyh xbZ nqjh ml le; 

vUrjky es ftlds fy, B dh pky A ls de gSa] gksxh & 

 (A) SB = 








 

2

12
m  (B*) SB = 











2

1–2
m  (C*) SA =

2

1
m  (D) SA = 

2

1
m 

 

Sol.  

 for any angle ‘’   fdlh Hkh dks.k ‘’ ds fy,  
  x2 + y2 =  
  2xx + 2yy = 0 
  x (– vB) + y (vA) = 0 i.e. vFkkZr~ vB = vA tan   

 or ;k vB = 4 tan    ...(i) 

  [as vA = 
2

53 
 = 4 m/s]     

 from vB = vA tan  ls 
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 we can see that  ge ns[k ldrs gS fd  vB < vA for 0    
4


  

  from  = 0 to  ls   = 
4


 

 distance moved by ‘B’ is  'B' }kjk r; nwjh 

 d = 1 – x = 1 – 
2

1
  =  











2

1–2
 [as  x = 

2

1
  at  = 

4


] 

 dCOM = 
4

22

22

1

2

1

22

1
22




















 

 

7. If t represent the time taken to cover the distance (SA and SB) as in above part and s represent the 
displacement of centre of mass  of rod in time t then  : 

 ;fn mijksDr iz'u esa nwjh (SA rFkk SB) dks r; djus esa yxk le; t gS] rFkk s,  t le; esa NM+ ds æO;eku dsUæ dk 

foLFkkiu gS rc: 

 (A)  s = 
2 2

4


m (B) t =  











24

1–2
sec (C*)  t = 

24

1
sec (D*) s = 

2 2

4


m 

Sol. t = 
24

1

v

x

A

  = sec    

 

8. A chain of mass ' M ' = 2kg and radius ' r ' = 1m and  = 45°,  = 5rad/sec. is placed onto a cone of 
semi vertical angle . Cone rotated with angular velocity . The tension in the chain if it does not slide 
on the cone is ‘n’ (where n is integer) . Find n, (take g = 10m/s2) 

 ' M '= 2kg nzO;eku rFkk 'r' = 1m f=kT;k dh ,d pSu (chain) v)Z&'kh"kZ dks.k  = 45° ds 'kadq ij j[kh gSA 'kadq 

dks = 5rad/sec dks.kh; osx ls ?kqek;k tkrk gSA ;fn pSu 'kadq ij ugha fQlyrh gks rks pSu esa ruko cy ‘n’ gS  

(tgk¡ n ,d iw.kk±d gS) rc n dk eku Kkr djks (g = 10m/s2)  

       
Ans. 35 

Sol.   

 

M 

    

 From F.B.D. of chain element 
 Nsin = Mg = R(2)g    ...(i)     
 2T sin – Ncos = M2R = R(2)2R  ...(ii) 
 for small , sin =    
 From (i) and (ii) 

 R)2(Rcos
sin

g)2(R
T2 2




  

  2T = R(2)2R + R(2)gcot        T = 2R2 + Rgcot  

  = R [2R + gcot] = ]cotgR[
R2

MR 2 


  (  =
R2

M


)    =    


cotgR

2

M 2  
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9. A small block is projected with some speed on a large block of same mass & of length 8m as shown in 
figure. Initially larger block is at rest. Friction is present only between the blocks. When the relative 
motion ends between the blocks, the small block is at the rightmost edge of the larger block. What is 
the displacement (in m) of the lower block w.r.t. earth in this time ?   

 ,d NksVk xqVdk 8m yEckbZ ds leku nzO;eku ds ,d cMs xqVds ij fp=kkuqlkj fdlh pky ls xfr izkjEHk djrk gSA 

izkjEHk esa cMk xqVdk fojke ij gSA ?k"kZ.k dsoy nksuksa xqVdks ds e/; mifLFkr gSA tc nksuks xqVdks ds e/; lkis{k xfr 

can gksrh gSA rc vUr esa NksVk xqVdk cMs xqVds ds nka;s fdukjs ij vk tkrk gSA xqVdks dh lkias{k xfr ds nkSjku iF̀oh 

ds lkis{k fupys xqVds dk foLFkkiu (m esa) D;k gksxkA  

      
Ans. 4 
Sol. w.r.t. larger block 
 Retardation of small block = 2g 

  

 0 = v – (2g)t   t = 
g2

v


 ........(i) 

 02 = v2 – 2 × 2 gL    .........(ii) 
 For larger block w.r.t. earth 

  S = 0 +
2

1
 g t2    ..........(iii) 

 (i), (ii) & (iii)  S = 
2

L
 = 4 m  Ans. 

gy. cMs xqVds ds lkis{k  

 NksVs xqVds dk eanu = 2g 

  

 0 = v – (2g)t   t = 
g2

v


 ..........(i) 

 02 = v2 – 2 × 2 gL    ..........(ii) 
 i`Foh ds lkis{k cMs xqVds ds fy,  

  S = 0 + 
2

1
g t2    ..........(iii) 

 (i), (ii) o (iii)  S = 
2

L
 = 4 m  Ans. 
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10. A particle of mass m moves as shown in figures of column–I. In cases A, B and C mass is attached at 
one end of a light string and the other end of string is fixed. ‘a’ is the initial acceleration of the particle. 
Match the column.  

 m nzO;eku dk ,d d.k fp=kkuqlkj xfr djrk gS tks dkWye–I esa çnf'kZr gSA A, B rFkk C fLFkfr esa nzO;eku gYdh 

Mksjh ds ,d fljs ls tqM+k gqvk gS rFkk Mksjh dk nwljk fljk fLFkj gSA d.k dk izkjfEHkd Roj.k ‘a’ gSA dkWye dks 

lqesfyr dhft,A    
  Column – I      Column – II 

 (A)    F : initial tension   (p) F > mg  

 (B)   F : initial tension  (q) F < mg  

 (C)    F : initial tension  (r) a > g  

     velocity is just sufficient to  
        complete the circle 

 (D) 

v =   gR
         2

 Initial normal reaction is F   (s) a < g  

        fixed smooth hemisphere 
          
  dkWye– I       dkWye– II 

 (A)  F : izkjfEHkd ruko    (p) F > mg  

  

(B)   F : izkjfEHkd ruko   (q) F < mg  

(C)   F : izkjfEHkd ruko    (r) a > g  

        o`Ùk iw.kZ djus ds fy, Bhd i;kZIr osx 

 (D) 

v =   gR
         2

  izkjfEHkd vfHkyEc izfrfØ;k F   (s) a < g  

        fLFkj ?k"kZ.k jfgr v)Z xksyk 

   
Ans.  (A) p, r  ;  (B) q, s  ;  (C) p, r  ;  (D) q, s    
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Sol.  (A) F cos 60° = mg   F = 
60cos

mg
 > mg 

      F sin 60° = ma 

       a =
m

60sinF 
  = g tan 60° > g 

 (B) F = mg cos 60° < mg 
 mg sin 60° = ma  a = g sin 60° < g 

 (C) F =  


2mv
= 5 mg > mg 

      a =


2v
  = 5g > g  

 (D) mg – F =
R

mv2

   F = mg – 
R

mv2

 

     =  mg –
4

mg
  =

4

3
 mg < mg 

 a =
R

v2

=
4

g
 < g. 
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PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B24 TO B26 
 

 

DPP No. : B25 (JEE-MAIN) 
 

Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP No. : B25 
1. (A)  2. (A) 3. (B) 4. (D) 5. (A)  6. (D)  7. (B) 
8. (A)  9. (A)  10. (C) 11. (C) 12. (D) 13. (A)  14. (A)
15. (A) 16. (B) 17. (B)  18. (A)  19. (A) 20. (D)  
 
1. With what angular velocity the earth should spin in order that a body lying at 37º latitude may become 

weightless.        
 i`Foh dks fdl ?kw.kZu osx ls viuh v{k ij ?kweuk pkfg, rkfd 37º ns'kkUrj ij j[kh oLrq Hkkjghu gks tk;sA 

 (A*)
4

5

R

g
    (B) 

16

25

R

g
    (C) 

3

5

R

g
    (D) 

9

25

R

g
   

Sol. We have 
 mg' = mg – m2 R cos2        
 for weightlessness  Net 
  0 = mg – m2 Rcos2

   

   =
R

g
 ×

cos

1
  

                            

  = 
R

g
 =

5/4

1
 =   

4

5

R

g
 

 
2. A man of mass M stands at one end of a plank of length L which lies at rest on a frictionless surface. 

The man walks to the other end of the plank. If the mass of plank is M/3, the distance that the plank 
moves relative to the ground is  :  

 M nzO;eku dk ,d O;fDr L yEckbZ ds r[rs tksfd ?k"kZ.kjfgr lrg ij j[kk gS] ds ,d fljs ij [kM+k gSA O;fDr r[rs 

ds nwljs fljs dh vksj pyuk 'kq: djrk gSA ;fn r[rs dk nzO;eku M/3 gks rks tc O;fDr nwljs fljs ij igq¡prk gS 

rc r[rs }kjk tehu ds lkis{k r; nwjh gksxhA   
 (A*) 3L/4  (B) L/4   (C) 4L/5  (D) L/3 
 
3. Two semicircular rings of linear mass densities  and 2  and of radius ‘R’ each are joined to form a 

complete ring. The distance of the center of the mass of complete ring from its geometrical centre is :    
 nks R f=kT;k okyh v/kZo`Ùkh; oy; ftudk js[kh; nzO;eku /kuRo Øe'k%  o 2  gSa] dks tksM+dj ,d iw.kZ oy; cuk;h 

tkrh gS rks iw.kZ oy; ds dsUnz ls mlds nzO;eku dsUnz dh nwjh gksxh:  

 (A)  
x8

R3
   (B*) 

3

R2
   (C) 

4

R3
   (D) none of these buesa ls dksbZ ugha 
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Sol. (B)          
 Let the two half rings be placed in left and right of y-axis with centre as shown in figure. 

                    

 Then the coordinate of centre of mass of left and right half rings are 









 0,
R2

and  and . 









 0,
R2

 

  x-coordinates of centre of mass of comple ring is  =   
m3

R2
M2

R2
m 





















 =  

3

R2
 

Sol. The ratio of distance travelled by B and C in same duration of time t is = vB : vC = 5 : 4  
 
4. A uniform thin rod is bent in the form of closed loop ABCDEFA as shown in the figure. The x-coordinate 

of the centre of mass of the system is      
 ,dleku ,d iryh NM+ dks eksM+dj fp=kkuqlkj ,d cUn ywi ABCDEFA cuk;k x;k gS] bl fudk; ds nzO;eku 

dsUnz dk x-funsZ'kkad gSA          

           

 (A)  

r2

  (B) - 
23

r6


   (C) - 


r2

   (D*) Zero  'kwU; 

Sol. The centre of mass of semicircular ring is at a distance 

r2

from its centre. (Let  = mass/length) 

 v/kZo`Ùkkdkj oy; dk nzO;eku dsUnz blds dsUnz 

r2
ls  nwjh ij gksxk (ekuk  = nzO;eku/yEckbZ) 

  Ycm =  
23

r6

r2rrrr

r4
r2

r2
r











 

 
5. In the figure shown the initial velocity of boat (30 kg) + person  (15 kg ) is 2 m/s. Find velocity of person 

w.r.t. boat so that velocity of boat will be 1 m/s in right (Neglect friction between boat and water)  
 fp=kkuqlkj "uko (30 kg) + euq"; (15 kg)" dk izkjfEHkd osx 2 eh0@lS0 gSA euq"; dk osx uko ds lkis{k Kkr djks 

ftlls uko dk osx 1 eh0@ls0 nk;ha vksj gks tk;s ¼uko vkSj ikuh ds chp ?k"kZ.k ux.; gS½  

      
 (A*) 3 m/s towards right   nkW;h vkSj 3 m/s  ls  

 (B) 3 m/s towards left   ck¡;h vkSj 3 m/s  ls  

 (C) 4 m/s towards right   nk¡;h vkSj 4 m/s  ls  

  (D) 4 m/s towards left   ck¡;h vkSj 4 m/s  ls   
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6. Three identical metal balls each of radius r are placed  touching each other on a horizontal surface such 
that an equilateral triangle is formed, when centres of three balls are joined. The centre of the mass of 
system is located is :     
/kkrq dh ,dleku rhu xsansa ftudh f=kT;k,¡ r leku gS] fdlh {ksfrt ry ij ,d nwljs dks Li'kZ djrh gqbZ bl izdkj 

j[kh gSa fd ;fn buds dsUnzksa dks feyk;k tk;s rks os leckgq f=kHkqt cukrs gSA bl fudk; dk nzO;eku dsUnz fLFkr gksxk  
 (A) horizontal surface    (B) centre of one of the balls  
 (C) line joining centres of any two balls  (D*) point of intersection of the medians 
 (A) {kSfrt ry ij     (B) fdlh ,d xsan ds dsUnz ij   

 (C) fdUgh nks xsanksa dks feykus okyh js[kk ij   (D*) ef/;dkvksa ds dVku fcUnq ij  
Sol. point of intersection of the medians ef/;dkvksa ds dVku fcUnq ij  
 
7. A heavy particle is projected from a point on the horizontal at an angle 450 with the horizontal with a 

speed of 20m/s. Then the radius of the curvature of its path at the instant of crossing the same 
horizontal is _______.  

 ,d Hkkjh d.k dks 20m/s dh pky ls {kSfrt ls 450 ds dks.k ij {kSfrt ry ij fLFkr fdlh fcUnq ls ç{ksfir fd;k 

tkrk gSA tc ;g iqu% leku {kSfrt Lrj ls xqtjrk gS ml {k.k blds iFk dh oØrk f=kT;k _______gSA  

 (A) 210      (B*) 240     

(C) 220       (D) None of these buesa ls dksbZ ugha   

Sol. radial acceleration at the point of landing 

 a
n
 = g cos 45 = 

r

u2

          r =  240
2/110

)20(

45cosg

u 22




  

8. The motion of the centre of mass of a system of two particles is unaffected by their internal forces : 
 nks d.k fudk; ds nzO;eku dsUnz dh xfr muds chp ds vkUrfjd cyksa ls vçHkkfor jgrh gS %  
 (A*) irrespective of the actual directions of the internal forces 
 (B) only if they are along the line joining the particles 
 (C) only if they are at right angles to the line joining the particles 
 (D) only if they are obliquely inclined to the line joining the particles. 
 (A*) vkUrfjd cy dh fdlh Hkh fn'kk ds fy,A 

 (B) dsoy tc cy nksauks dks tksM+us okyh js[kk ds vuqfn'k gksA 

 (C) dsoy tc cy nksauks dks tksM+us okyh js[kk ds yEcor~ yxsA 

 (D) dsoy tc cy nksauks dks tksM+us okyh js[kk ls fr;Zd :i ls ysaxsA 

Sol. vector sum of internal forces on system is zero. 
 fudk; ij vkarfjd cyksa ds lfn'k ;ksx 'kwU; gksrk gSA 

 
9. A particle of mass 4 m which is at rest explodes into four equal  fragments. All 4 fragments scattered 

in the same horizontal plane. Three fragments are found to move with velocity V each as shown in the 
figure. The total energy released in the process of explosion is :  

 4 m æO;eku dk d.k fLFkj voLFkk esa fo?kfVr gksdj pkj leku Hkkxksa esa VwV tkrk gSA lHkh pkjksa Hkkx leku {kSfrt 

ry esa xfr djrs gSaA rhu Hkkx V osx ls fp=kkuqlkj xfr'khy gks rks fo[k.Mu esa eqDr dqy ÅtkZ gksxh :  

       

 (A*) mV2  3 2   (B) 2 mV2  (C) mV2 
 3 2

2


 (D) mV2 

 1 2

2


 

10. The resultant force on a system of particles is zero.     
 d.kksa ds ,d fudk; ij ifj.kkeh cy 'kwU; gSA  
 (A) The centre of mass of the system must be at rest. 
 (B) Acceleration of each particle may be in the same direction. 
 (C*) Velocity of each particle may be in the same direction at some instant of time. 
 (D) If only one particle has initially non-zero velocity then it is possible that all the particles have zero 

velocity simultaneously, later on. 
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 (A) fudk; dk nzO;eku dsUnz fLFkj gksuk pkfg;s A  

 (B) izR;sd d.k dk Roj.k ,d gh fn'kk esa gks ldrk gSA  

 (C) fdlh {k.k izR;sd d.k dk osx ,d gh fn'kkk esa gks ldrk gSA  

 (D) ;fn dsoy ,d d.k dk izkjfEHkd osx v'kqU; gks rks ,slk lEHko gS fd bl le; ;k dqN le; i'pkr~ ;k ,dlkFk 

lHkh d.kksa dk osx 'kwU; gks A  

 
11. Two elastic bodies P and Q having equal masses are moving along the same line with velocities of 

16m/s and 10 m/s respectively. Their velocities after the elastic collision will be in m/s - 
,d leku nzO;eku dh nks izR;kLFk oLrq,sa P vkSj Q ,d lh/kh js[kk ds vuqfn'k Øe'k% 16m/s rFkk 10 m/s ds osx ls 

py jgh gSA izR;kLFk VDdj ds ckn buds osx eh@ls- esa gksaxs&  

   (A) 0 and 25  (B) 5 and 20   (C*) 10 and 16   (D) 20 and 5 
Sol.  When two equal masses collide elastically then velocities get interchange 
  tc nks leku nzO;eku izR;kLFk :i ls Vdjkrs gS rc osx vkil eas cny tkrs gSA 
 

12. A body of mass ‘m’ moving with a constant  velocity V hits another body of the same mass moving with 
the same velocity V but in the opposite direction and stickes to it The velocity of the compound body 
after collision is - 

,d ‘m’ nzO;eku dh oLrq fu;r pky V ls xfr djrh gqbZ] leku nzO;eku dh rFkk leku pky V ls foifjr fn'kk esa 

xfr djrh gqbZ vU; oLrq ls Vdjkrh gS rFkk mlh ls fpid tkrh gS rks la;ksftr oLrqvksa dk VDdj ds i'pkr~ osx 

gS&  

   (A) V   (B) 2V   (C) V/2   (D*) 0 
Sol.  Pinitial is zero, so final momentum is also zero. 

  P izkfEHkd 'kwU; gS vr% vfUre laosx  Hkh 'kwU; gksxk 

 

13.  In an inelastic collision -  

   (A*) momentum is conserved but kinetic energy is not  

  (B) momentum is not conserved but kinetic energy is conserved 

  (C) neither momentum nor kinetic energy is conserved 

  (D) both the momentum and kinetic energy are conserved 

  vizR;kLFk VDdj esa &  
   (A) laosx lajf{kr jgrk gS fdUrq xfrt ÅtkZ ugha  
  (B) laosx lajf{kr ugha jgrk gS fdUrq xfrt ÅtkZ lajf{kr jgrh gSA  
  (C) uk rks laosx lajf{kr jgrk gS vkSj uk gh xfrt ÅtkZ lajf{kr jgrh gSA  
  (D) laosx rFkk xfrt ÅtkZ nksuksa lajf{kr jgrh gSA  

Sol.  momentum is conserved but kinetic energy is not  

  laosx lajf{kr jgrk gS fdUrq xfrt ÅtZ ugha  

 
14. A shell is fired from a cannon with a velocity v at an angle  with the horizontal direction. At the highest 

point in its path, it explodes into two equal pieces, one retraces its path to the cannon and the speed of 
the other piece immediately after the explosion is :  

 ,d xksys dks rksi ls {kSfrt ls  dks.k ij v osx ls nkxk tkrk gSA blds iFk ds mPpre fcUnq ij ;g nks cjkcj Hkkxksa 

esa fo[kf.Mr gks tkrk gSA ,d Hkkx blh iFk dks rksi dh rjQ vuqlfjr djrk gS rks nwljs Hkkx dh pky fo[k.Mu ds 

rqjUr ckn gksxh &     

 (A*) 3 cos  (B) 2 cos  (C)  
3

2

 
  

  cos (D) 
3

2
 cos

Sol. P1 = Pf  

 mV cos  = m

2
 (–V cos + m

2
 V) 

 V = 3V cos   
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15. The centre of mass of a non uniform rod of length L whose mass per unit length  varies as  

 =
L

x.k 2

   where k is a constant & x is the distance of any point on rod from its one end, is (from the 

same end)       

 L yEckbZ dh vle:i NM+ ftldh ,dkad yEckbZ dk nzO;eku  lehdj.k  =
L

x.k 2

 ds vuqlkj ifjofrZr gksrk gS]  

tgk¡ k fLFkjkad rFkk ,d fljs ls NM+ ij fdlh fcUnq dh nwjh x gS] rc NM+ ds nzO;eku dsUnz dh mlh fljs ls nwjh gS 

&  

 (A*) 
4

3
 L      (B) 

4

1
L         (C) 

L

k
      (D) 

L

k3
 

Sol.  

  xcm = 





L

0

2

L

0

2

dxx
L

K

x.dxx
L

K

 = 
L

0

3

L

0

4

3

x

4

x

  =  
4

3
L  

 
16. Seven particles, each of mass m are placed at the seven corners of a cube of side 'a', but one corner is 

vacant, as shown in figure.     
 The co–ordinates of the centre of mass of the system is : 
 'a' Hkqtk okys ?ku ds lkr 'kh"kksZ ij leku nzO;eku m ds lkr d.k fLFkr gSA ijUrq ,d 'kh"kZ [kkyh gSA tSlk fd fp=k 

esa çnf'kZr gSA fudk; ds nzO;eku dsUnz ds funsZ'kkad gSA 

 

 (A) 







7

a2
,

7

a2
,

7

a2
 (B*) 








7

a3
,

7

a3
,

7

a3
 (C) 








3

a
,

3

a
,

3

a
  (D) 








11

a5
,

11

a5
,

11

a5
 

Sol. Place +m and –m particle at the vacant corner. [kkyh 'kh"kZ ij +m o –m d.k j[krs gSA 

     
 Assume the +m particle and the rest seven particles as  
 system (1)  
 +m d.k rFkk 'ks"k lkr d.kksa dks fudk; (1) ekurs gSA 

 The total mass of system (1) is  m1 = 8m  and the position vector of its com is  r1 = k̂
2

a
ĵ

2

a
î

2

a
  

 and assume –m particle as system (ii)   

 fudk; (1) dk dqy nzO;eku  m1 = 8m  rFkk blds nzO;eku dsUnz dk fLFkr lfn'k r1 = k̂
2

a
ĵ

2

a
î

2

a
   gS 

 rFkk –m d.k dks fudk; (ii) ekurs gSA  

  m2 = –m, r2 = k̂aĵaîa   
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21

2211
cm mm

rmrm
r








 = 

)m(m8

)k̂aĵaîa)(m(k̂
2

a
ĵ

2

a
î

2

a
)m8(









 

 

  k̂
7

a3
ĵ

7

a3
î

7

a3
rcm 


 

 
17. Two semicircular discs made of same material having radius r and 2r are placed as shown in figure.  

Find out the center of mass of structure.      
 r rFkk 2r f=kT;k dh nks v}Zo`Ùkh; pdrh] tks fd ,d gh inkFkZ dh cuh gqbZ gS] fp=kkuqlkj j[kh gqbZ gSA bl ljapuk dk 

nzO;eku dsUnz Kkr djks & 

      

x

y

 

 (A) 










5

r28
,0   (B*) 











15

r28
,0   (C) 











5

r9
,0   (D) 











15

r9
,0  

Sol. Ycm = 
m5

3

r8
m4

3

r4
m 



















 

 Xcm = 0 
 
18. In the figure shown find out the distance of centre of mass of a system of a uniform circular plate of 

radius 3 R from O in which a hole of radius R is cut whose centre is at 2R distance from centre of large 
circular plate.        

 fp=k esa fn[kk;s vuqlkj fudk; ds nzO;eku dsUnz dh O ls nwjh Kkr djks] ftlesa 3 R f=kT;k dh ,d leku oR̀rdkj 

IysV ls R f=kT;k dk fNnz dkVk x;k gS rFkk ftlds dsUnz dh nwjh cM+h o`Rrkdkj IysV ds dsUnz ls 2R gks &   

      
 (A*) R/4   (B) R/5   (C) R/2  (D) none of these buesa ls dksbZ ugha  
 

Sol. x  = 1 1 2 2

1 2

m x (–m ) x

m (–m )




=  1 1 2 2

1 2

A x (–A ) x

A (–A )




 

 A1 =  (3R)2 , A2 = R2 
 x1 = O , x2 = 2R 
   x  = – R/4 
 
19. A particle A of mass m is situated at highest point of wedge B of mass 2 m is released from rest. Then 

distanced travelled by wedge B (With respect to ground) when particle A reaches at lowest position. 
Assume all surfaces are smooth.     

 ,d m nzO;eku dk d.k A, 2 m nzO;eku ds ost B ds mPpre fcUnq ls fLFkj voLFkk ls NksM+rs gaSA rc ost B ds 

}kjk r; dh xbZ nwjh ¼tehu ds lkis{k½ D;k gksxh tc d.k A fuEure fcUnq ij igqpark gS% ¼lHkh lrg ?k"kZ.k jfgr gS½% 

      
 

 (A*) 4/3 cm  (B) 8/3 cm  (C) 2/3 cm  (D) none of these buesa ls dksbZ 

ugha 

Sol. mrcm = m1r1 + m2r2 = (m + 2m) (0) = m(x – 4) + 2m(x)    x = 
3

4
cm. 
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20. From the uniform disc of radius 4 R two small disc of radius R are cut off. The centre of mass of the 
new structure will be : (Centre of lower circular cavity lies on x-axis and centre of upper circular cavity 
lies on y-axis  )   

 4 R f=kT;k dh o`Ùkkdkj le:i pdrh ls] R f=kT;k dh nks NksVh pdfr;k¡ dkVh xbZ gSaa u;h lapjuk dk nzO;eku dsUnz 

gksxk & ¼fupyh o`Ùkkdkj xqfgdk (cavity) dk dsUnz x-v{k ij fLFkr gS rFkk Åijh o`Ùkkdkj xqfgdk (cavity) dk dsUnz 

y-v{k ij fLFkr gSA½ 

       

 (A) 
R Rˆ ˆi j
5 5
   (B) 

R Rˆ ˆi j
5 5

    (C) 
R Rˆ ˆi j
5 5

    (D*) 
3R ˆ ˆ( i j)
14

   

Sol. Centre of mass of circular disc of radius 4R = (0, 0) 
 Centre of mass of upper disc  = (0, 3R) 
 Centre of mass of lower disc  = (3R, 0)  

 Let M be mass of complete disc and then the mass of cut out disc are 
M

16
  

 Hence, centre of mass of new structure is given by 
 4R f=kT;k dh o`Ùkkdkj pdrh dk nzO;eku dsUnz = (0, 0) 
 Åijh pdrh dk nzO;eku dsUnz = (0, 3R) 
 fupyh pdrh dk nzO;eku dsUnz = (3R, 0)  

 ekuk M iwjh pdrh dk nzO;eku gSA rks dkVh xbZ pdfr;ksa ds nzO;eku 
M

16
 gksaxsA  

 blfy;s ubZ lajpuk dk nzO;eku dsUnz gS & 

  1 1 2 2 3 3

1 2 3

m x m x m x
x

m m m

 


 
  = 

M M
M (0) (0) (3R)

16 16
M M

M
16 16

 

 
 = 

3R

14


 

  1 1 2 2 3 3

1 2 3

m y m y m y
y

m m m

 


 
  = 

M M
M (0) (3R) (0)

16 16
M M

M
16 16

 

 
  = 

3R

14


 

 Position vector of C.M. = 
3R ˆ ˆ( i j)
14

   nzO;eku ds Unz dk fLFkfr lfn'k = 
3R ˆ ˆ( i j)
14
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DPP No. : B26 (JEE-ADVANCED) 
Total Marks :  42         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.8 (4 marks 2 min.)  [24, 12] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP No. : B26 
1. (D)  2. (B)  3. (B)(C) (D)  4. (B) (D)  5. (A)(B)  6. (A)(C)(D)  
7. (A) (C)  8. (A)(C)  9. 10  10.  (A) q,r (B) p,s  (C) p,s  (D) p,s 
 

1. The work done by the force )ĵx2îy(AF 22 


, where A is a constant and x & y are in meters around the 

path shown is:       

 cy )ĵx2îy(AF 22 


 }kjk n'kkZ;s x;s iFk esa fd;k x;k dk;Z, tgk¡ A ,d fu;rkad gS vkSj x o y ehVj esa gSa%  

        
 (A) zero 'kwU;  (B) A d   (C) A d2   (D*) A d3 

Sol. W =    )ĵ.dyîdx.()ĵx2îy(Axd.F 22   

                 

c

y

O A
x

B(d,d)

   
 = A )dyx2dxy( 22    

WOA = 0 + 0 , WAB = A[0 + 2d2 d]   
 WBC = A [d2 (-d) + 0]  , WCD = A[0+0]   
 

 W = 0 + 2Ad3 – Ad3 + 0  = Ad3   Ans. (D)  
 
2. Choose the correct statement about the centre of mass (CM) of a system of two particles 

(A)  The CM lies on the line joining the two particles exactly midway between them 
(B*)  The CM lies on the line joining them at a point whose distance form each particle is inversely 

proportional   to the mass of that particle 
(C)  The CM lies on the line joining them at a point whose distance from each particle is proportional to 

the square of the mass of that particle 
(D)  The CM is on the line joining them at a point whose distance from each particle is proportional to 

the mass of that particle      
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nks d.kksa ls cus fudk; ds nzO;eku dsUnz ds lEcU/k esa dkSuls dFku vlR; gSA   

(A)  nzO;eku dsUnz] nks d.kksa dks feykus okyh js[kk ds    

 Bhd e/; fcUnq ij gksxk 

(B*)  nzO;eku dsUnz d.kksa dks feykus okyh js[kk ij gksxk rFkk ml fcUnq ij gksxk ftldh izR;sd d.k ls nwjh ml d.k 

ds nzO;eku ds O;qRØekuqikrh gksrh gS  

(C)  nzO;eku dsUnz d.kksa dks feykus okyh js[kk ij gksxk rFkk ml fcUnq ij gksxk ftldh izR;sd d.k ls nwjh ml d.k 

ds nzO;eku ds oxZ ds lekuqikrh gksrh gS  

(D)  nzO;eku dsUnz d.kksa dks feykus okyh js[kk ij gksxk rFkk ml fcUnq ij gksxk ftldh izR;sd d.k ls nwjh ml d.k 

ds nzO;eku ds lekuqikrh gksrh gS 
 

Sol. The CM lies on the line joining them at a point whose distance form each particle is inversely 
proportional to the mass of that particle 

 nzO;eku dsUnz d.kksa dks feykus okyh js[kk ij gksxk rFkk ml fcUnq ij gksxk ftldh izR;sd d.k ls nwjh ml d.k ds 

nzO;eku ds O;qRØekuqikrh gksrh gS  

 
3. Block A is kept on block B as shown in figure. It is known that acceleration of block A is  

2 m/s2 towards right and acceleration of block B is 3 m/s2 towards right under the effect of unknown 
forces. Direction of friction force acting on A by B (AB = 0.3)  

 CykWd A dks fp=kkuqlkj CykWd B ij j[kk tkrk gSA fdlh vKkr cy ds }kjk CykWd A dk Roj.k nka;h vksj 2 m/s2 

rFkk B dk Roj.k 3 m/s2  nka;h vksj gSA B }kjk A ij yxk;s ?k"kZ.k cy dh fn'kk (AB = 0.3)  

 
 (A) is necessarily towards right    (B*) may be towards right 
 (C*) may be towards left    (D*) may be zero 
 (A) vko';d :i ls nka;h rjQ gSA   (B*) nka;h rjQ gks ldrh gSA 

 (C*) cka;h rjQ gks ldrh gSA   (D*) 'kwU; gks ldrh gSA 

Sol. B,C,D direction of friction do not dpend on  direction of force but it depends on direction of relative 
motion (velocity) 

 

4. Two particle P and Q are in motion under earth's gravitational field only. Then:  
 nks d.k P rFkk Q dsoy i`Foh ds xq:Ro esa xfreku gSaA rc  

 (A)  their relative acceleration is constant but not zero 
  buds vkisf{kd Roj.k fu;r gS ysfdu 'kwU; ugha gSA  
 (B*)  their relative velocity is constant   
  buds vkisf{kd osx fu;r gSA  
 (C)  their centre of mass has constant velocity 
  budss nzO;eku dsUnz dk osx fu;r gSA  
 (D*)  their centre of mass has constant acceleration. 
  buds nzO;eku dsUnz dk Roj.k fu;r gSA  

Sol. relative  acceleration = g – g = 0 
 so relative velocity will be constant 
 acceleration of centre of mass 

 aCM = 1 2

1 2

m g m g
g

m m





 = constant 

 So  VCM is not constant 
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5. Assuming potential energy ‘U’ at ground level to be zero.   
 ekuk tehu Lrj ij fLFkfrt ÅtkZ 'kwU; gS     
  

 

D

D

DD

D

D

D

D

U = 0

Solid sphere Solid Cube Solid Cone Solid Cylinder
P Q R S

 

D

D

DD

D

D

D

D

U = 0

Bksl xksyk Bksl ?ku Bksl 'kadq Bksl 'kadq

P Q R S

 
 All objects are made up of same material. lHkh oLrq,sa ,d gh /kkrq dh cuh gSA 

 UP = Potential energy of solid sphere  UP = Bksl xksys dh fLFkfrt ÅtkZ 

 UQ = Potential energy of solid cube  UQ = Bksl ?ku dh fLFkfrt ÅtkZ 

 UR = Potential energy of solid cone  UR = Bksl 'kadq dh fLFkfrt ÅtkZ 

 US = Potential energy of solid cylinder  US = Bksl csyu dh fLFkfrt ÅtkZ  

 (A*) US > UP   (B*)  UQ > US   (C) UP > UQ   (D) UP > US  
Solution : 
 In P, Q and S; the centre of masses lie at D/2 height from the base level. Where as in R(cons) the com 

lies at D/4 height from the base. 
 Hence UP > UQ. 
 Ans. (A, B). 
 
COMPREHENSION : 
 Figure shows a small block A of mass m kept at the left end of a plank B of mass M = 2m and length  

. The system can slide on a horizontal road. The system is started towards right with the initial velocity 
v. The friction coefficients between the road and the plank is 1/2 and that between the plank and the 
block is  1/4.      

 fp=k esa fn[kk;s vuqlkj ,d NksVs CykWd A ftldk nzO;eku m gS] dks Iykad B ftldk nzO;eku M = 2m gS rFkk yEckbZ 

 gS ij cka;h rjQ j[krs gSA ;g fudk; {kSfrt lM+d ij fQly ldrk gSA fudk; nka;h rjQ  v çkjfEHkd osx ls 

pyuk çkjEHk djrk gSA lM+d rFkk Iykad ds chp ?k"kZ.k xq.kkad 1/2 rFkk Iykad o CYkkWd ds e/; ?k"kZ.k xq.kkad 1/4 gks 

rks Kkr djks &     

      B

A

 
 
6. Choose the correct option (s) 
 lgh fodYiksa dk p;u dhft;sA  
 (A*) Friction on block A acts towards left  (B) Friction on block A acts towards right 

 (C*) acceleration of plank B is 
5g

8
  (D*) Accleration of plank B w.r.t. block A is

3g

8
 

 (A*) CykWd A ij ?k"kZ.k cy ck¡;h vksj dk;Zjr gS (B) CykWd A ij ?k"kZ.k cy nk¡;h vksj dk;Zjr gS 

 (C*) Iyk¡d B dk Roj.k 
5g

8
 gSA   (D*) CykWd A ds lkis{k Iykad B dk Roj.k 

3g

8
 gSA 
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7. If SA and SB represents the displacement of block and plank w.r.t. ground respectively when  block 
separates, then  

 tc CykWd iF̀kd gksrs gSa rc /kjkry ds lkis{k ;fn CykWd rFkk Iykad dk foLFkkiu Øe'k% SA rFkk SB gS rc  

 (A*) SA = 


3

2

g3
V4      (B) SA = 



3

2

g
V4     

 (C*) SB = 


3

5

g3
V4      (D) SB = 



3

1

g
V4   

 
8. If t and wfg represents the time and work done by friction on block A w.r.t. ground when they separate 

then : 
 tc nksuksa CykWd i`Fkd gksrs gSa rc ;fn t rFkk wfg yxs le; rFkk /kjkry ds lkis{k CykWd A ij ?k"kZ.k cy }kjk fd;s 

x;s dk;Z dks iznf'kZr djrs gSa rc : 

 (A*) t = 4
3g


     (B)  t = 4

g


 

 (C*) wfg = 
mg

mgv
3g 6


 

   (D) wfg = 
5mg

mgv
3g 12


 

 

 

Sol. B

A

 
 System start moving towards right with velocity v. 

   

A
V

f  = 1/4 mg1   aA = 
4

g
 

 

A

V

f2

f1

aB = 
m2

ff 12   = 
m2

mg
4

1
g)m3(

2

1


 = 
8

g5
 

 Urel = 0 

 arel = 
4

g

8

g5
  = 

8

g3
 

   = 2gt
8

3

2

1
 

  t = g3
4



 

 SA = vt – 
4

g

2

1
 t2 = 

3

2

g3
v4


 s 

 SB = vt –
8

5

2

1
 gt2 = 



3

5

g3
v4   

 wfg = 
4

mg

3

2

g3
v4 










 


= 

mg
mgv

3g 6
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9. The blocks of mass m1 = 1 kg and m2 = 2 kg are connected by an ideal spring, rest on a rough 
horizontal surface. The spring is unstressed. The spring constant of spring is K = 2 N/m. The coefficient 

of friction between blocks and horizontal surface is 
2

1
. Now the left block is imparted a velocity  

u towards right as shown. The largest value of u (in m/s) such that the block of mass m2 never moves is 
(Take g = 10m/s2)         

 CykWd ftuds nzO;eku m1 = 1 kg  rFkk m2 = 2 kg gS] mudks vkn'kZ fLizax ds lkFk tksM+k tkrk gS] ;g {kSfrt [kqjnjh 

lrg ij fojke esa gS fLizax izkjEHk esa fcuk [khaph gqbZ voLFkk vFkkZr~ lkekU; voLFkk esa gSA fLizax fu;rkad  

K = 2 N/m gSA CykWdksa rFkk {kSfrt lrg ds e/; ?k"kZ.k xq.kkad  
2

1
 gSA vc cka;s CykWd dks fp=kkuqlkj nka;h rjQ 

osx u fn;k tkrk gSA rc u (m/s esa) dk vf/kdre eku D;k gksxk rkfd m2 nzO;eku dk CykWd dHkh Hkh ugha pysA  

(g = 10m/s2 ysa)        

     
 

Ans. 10   
 
Sol. For the block of mass m2, not to move, the maximum compression in the spring xo should be such that 
   kxo =  m2 g           ....  (1) 
 Applying work energy theorem to block of mass m1 we get 

   o1
2
o

2
1 xgmxk

2

1
um

2

1
     .... (2) 

 From equation (1) and (2) we get 

 
K

gmm

K

gm

2

1
um

2

1 2
21

222
2

2
2

1





   putting the appropriate value we get u=10m/s. 

gy% m2 nzO;eku ds CykWd ds xfr u djus ds fy, fLizax esa vf/kdre laihMu xo bl izdkj gksuk pkfg, fd  

   kxo =  m2 g        .... (1) 
 m1 nzO;eku ds CykWd ij dk;Z ÅtkZ izes; yxkus ij  

 o1
2
o

2
1 xgmxk

2

1
um

2

1
      .... (2) 

 lehdj.k (1) rFkk (2) ls & 

 
K

gmm

K

gm

2

1
um

2

1 2
21

222
2

2
2

1





  gy djus ij ge izkIr djrs gS  u = 10m/s. 

 
 
10. In each situation of column-I a mass distribution is given and information regarding x and y-coordinate 

of centre of mass is given in column-II. Match the figures in column-I with corresponding information of 
centre of mass in column-II.    

 LrEHk-I dh izR;sd fLFkfr esa ,d nzO;eku forj.k fn;k x;k gS rFkk LrEHk-II esa nzO;eku dsUnz ds x rFkk y-funsZ'kkad ls 

lEcfU/kr lwpuk nh xbZ gSA LrEHk-II esa nzO;eku dsUnz ls lEcfU/kr laxr lwpukvksa dks LrEHk-I eas fn;s x;s fp=kksa ls 

lqesfyr dhft,A 
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Column-I           Column-II 

(A) An equilateral triangular wire     
     frame is made using three thin  
     uniform rods of mass per unit         
     lengths , 2 and 3 as shown    

  

 
 
(p) xcm > 0 
 

(B) A square frame is made using  
      four thin uniform rods of mass  
      per unit length lengths , 2,    
      3 and 4 as shown                        

  

 
(q) ycm > 0 

(C) A circular wire frame is made          
     of two uniform semicircular wires 
     of same radius and of mass per        
     unit length  and 2 as shown                 

 
(r) xcm < 0 

(D) A circular wire frame is made  
      of four uniform quarter circular  
      wires of same radius and                
      mass  per unit length , 2, 3  
      and 4 as shown                             

  

 
 
(s) ycm < 0 
 

               
           LrEHk-I LrEHk-II 

 (A) fp=kkuqlkj , 2 rFkk 3 (p) xcm > 0 

  izfr ,dkad yEckbZ nzO;eku dh rhu iryh 

  ,dleku NM+ksa dk iz;ksx djds ,d          
  leckgq f=kHkqtkdkj Ýse cuk;k tkrk gSA  

 
   
 
 (B) fp=kkuqlkj , 2, 3 rFkk 4 (q) ycm > 0 

  izfr ,dkad yEckbZ nzO;eku dh pkj iryh 

  ,dleku NM+ksa dk iz;ksx djds ,d          
  oxkZdkj Ýse cuk;k tkrk gSA           

 
 
 
 (C) fp=kkuqlkj  rFkk 2 izfr (r) xcm < 0 

  ,dkad yEckbZ nzO;eku rFkk leku f=kT;k 

  ds nks v)Zo`Ùkkdkj rkjksa dk iz;ksx djds     
  ,d o`Ùkkdkj rkj Ýse cuk;k tkrk gSA       
 
 (D) fp=kkuqlkj , 2, 3 rFkk 4 (s) ycm < 0 

  izfr ,dkad yEckbZ nzO;eku  rFkk leku f=kT;k 

  ds pkj ,dleku ,d pkSFkkbZ o`Ùkkdkj    

  rkjksa dk iz;ksx djds ,d o`Ùkkdkj rkj    
  Ýse cuk;k tkrk gSA                  
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Ans.  (A) q,r (B) p,s  (C) p,s  (D) p,s 
Sol. (A) Centre of mass lies in second quadrant. 
 (B), (C) and (D) Centre of mass lies on y-axis and below x-axis. 
 (A) nzO;eku dsUnz f}rh; prqFkkZa'k esa fLFkr gSA 

 (B), (C) rFkk (D) nzO;eku dsUnz y-v{k ij rFkk x-v{k ds uhps fLFkr gSA 
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DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B27 TO B28 
 

 
2. DPP Syllabus : 
 

DPP No. : B27 (JEE-MAIN) 
Total Marks : 60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP NO. : B27 
1.  (B)  2.  (C)  3.  (B)  4. (A)  5. (B)  6. (A)  7. (A) 
8.  (B)   9. (A)  10.   (A)  11.  (C)  12.  (D)  13. (C)  14. (C) 
15.  (B)  16. (A)  17.  (D)  18. (C)  19.  (B)  20.  (D)  
 
1. From a uniform square plate the shaded portions are removed as shown in figure. The coordinates of 

centre of mass of the remaining plate are  x, y. Axes and origin are shown in figure.   
 ,d ,dleku oxkZdkj IysV ls Nka;kafdr Hkkxksa dks fp=kkuqlkj gVk nsrs gSA 'ks"k cph gqbZ IysV ds nzO;eku dsUnz ds 

funsZ'kkad X, Y gSaA v{k rFkk ewyfcUnq fp=k esa iznf'kZr gSA   

        

 (A) x < 
2

a
, y < 

2

a
 (B*) x > 

2

a
, y < 

2

a
 (C) x < 

2

a
, y > 

2

a
  (D) x > 

2

a
, y > 

2

a
 

 
2. The breaking tension of a string is 10 N. A particle of mass 0.1 kg tied to it is rotated along a horizontal 

circle of radius 0.5 metre. The maximum speed with which the particle can be rotated without breaking 
the string is- 
,d Mksjh dh ruko {kerk 10 U;wVu gSA blls 0.1 kg nzO;eku ds ,d d.k dks cka/kdj 0.5 ehVj f=kT;k ds {kSfrt o`Ùk 

esa ?kqek;k tkrk gS rks d.k dks fdl vf/kdre pky ls ?kqek;s fd Mksjh VwVs ugha& 

  (A) 5  m/sec  (B*) )50(  m/sec (C) )500(  m/sec (D) )1000(  m/sec 

Sol.  T = 


2mv
  V = )50(  m/sec 

 
3. Consider a system of two particles having masses m1 and m2. If the particle of mass m1 is pushed 

towards the centre of mass particles through a distance d, by what  distance would the particle of mass 
m2 move so as to keep the mass centre of particles at the original position ?  

 ekuk ,d fudk; m1 rFkk m2 nzO;eku ds nks d.kksa ls cuk gSA ;fn m1 nzO;eku ds d.k dks nksuksa d.kksa ds nzO;eku 

dsUnz dh vksj d nwjh ls /kdsyk tkrk gS] rks m2 nzO;eku ds d.k dks fdruh nwjh pyuk pkfg;s rkfd d.kksa dk nzO;eku 

dsUnz izkjfEHkd fLFkfr ij jgs?        

 (A) d
mm

m

21

1


  (B*) d

m

m

2

1    (C) d   (D) d
m

m

1

2  
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Sol. The system of two given particles of masses m1 and m2 are shown in figure. 
 Initially the centre of mass 

  rCM = 
21

2211

mm

rmrm




 ....(i) 

  
 When mass m1 moves towards centre of mass by a distance d, then let mass m2 moves a distance d 

away from CM to keep the CM in its initial position. 

 So, rcm = 
21

2211

mm

)dr(m)d–r(m




 ....(ii) 

 Equation Eqs. (i) and (ii), we get 

  
21

2211

mm

rmrm




 = 
21

2211

mm

)'dr(m)dr(m




 

  –m1d + m2d = 0   d =  d
m

m

2

1  

 Note: If both the masses are equal i.e., m1 = m2, then second mass will move a distance equal to the 
distance at which first mass is being displaced.ssss 

Sol. izkjEHk esa] æO;eku dsUæ dh fLFkfr  

 rCM = rCM = 
21

2211

mm

rmrm




 ....(i) 

  
 tc æO;eku m1 æO;eku dsUæ (C.M.) dh vksj d nwjh foLFkkfir gksrk gS ] rc ekuk æO;eku m2 æO;eku dsUæ ls nwj 

dh vksj d nwjh rd foLFkfkir gks tkrk gS rkfd æO;eku dsUæ viuh izkjfEHkd voLFkk esa jgsA 

 vr% , rcm = 
21

2211

mm

)dr(m)d–r(m




    ....(ii) 

 lehdj.kksa (i) o (ii) dks gy djus ij  

 
21

2211

mm

rmrm




 = 
21

2211

mm

)'dr(m)dr(m




 

  –m1d + m2d = 0   d =  d
m

m

2

1  

 
4. A particle of mass m1 is moving with a velocity v1 and another particle of mass m2 is moving with a 

velocity v2. Both of them have the same momentum but their different kinetic energies are E1 and E2 
respectively. If m1 > m2 then :       

 m1 nzO;eku dk ,d d.k v1 osx ls xfr djrk gS rFkk m2 nzO;eku dk nwljk d.k v2 osx ls xfr djrk gSA nksuksa ds 

laosx leku gS ijUrq mudh fHkUu& fHkUu xfrt ÅtkZ;sa Øe'k% E1 rFkk E2 gSA ;fn m1 > m2 rc :  

 (A*) E1 < E2  (B)  
2

1

2

1

m

m

E

E
   (C) E1 > E2  (D) E1 = E2  

Sol. Kinetic energy is given by  xfrt ÅtkZ nh tkrh gS 

 E = 
2

1
mv2 = 

m2

1
 (mv)2 

 but mv = momentum of the particle = p 
 ysfdu mv = d.k dk laosx = p 

  E = 
m2

p2

 or p = mE2  

 Therefore blfy;s,  
2

1

p

p
 = 

22

11

Em

Em
 

 but it is given that ysfdu fn;k x;k gS, p1 = p2  

  m1E1 = m2E2 
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 or ;k  
1

2

2

1

m

m

E

E
    ....(i) 

 Now vc m1 > m2 

 or ;k 
2

1

m

m
 > 1   ....(ii) 

 Thus, Eqs. (i) and (ii) give  
 lehdj.k (i) o (ii) nsrh gS  

  
2

1

E

E
 < 1 

 or E1 < E2 
 
5. A bomb of mass 30 kg at rest explodes into two pieces of masses 18 kg and 12 kg. The velocity of 18 

kg mass is 6 ms–1. The kinetic energy of the other mass is :   
 30 kg nzO;eku dk ,d ce fojkekoLFkk esa j[kk gS] ;g 18 kg vkSj 12 kg ds nzO;eku ds VqdM+ksa esa foLQksfVr gksrk gSA  

18 kg nzO;eku dk osx 6 ms–1 gSA nwljs nzO;eku dh xfrt ÅtkZ gS :   
 (A) 256 J  (B*) 486 J  (C) 524 J  (D) 324 J 
Sol. The linear momentum of exploding part will remain conserved. 
 Applying conservation of linear momentum, we write 
  m1u1 = m2u2 
 Here, m1 = 18 kg, m2 = 12 kg 
  µ1 = 6 ms–1, u2 = ? 
  18 × 6 = 12u2 

  u2 = 
12

618
 = 9 ms–1 

 Thus, kinetic energy of 12 kg mass 

  K2 = 
2

1
m2u2

2 

  =
2

1
 × 12 × (9)2 

  = 6 × 81 
  = 486 J 
Sol. jSf[kd laosx laj{k.k ds mi;ksx ls] ge fy[krs gSaA 
  m1u1 = m2u2    ...(i) 
  m1 = 18 kg, m2 = 12 kg 
  µ1 = 6 ms–1, u2 = ? 
  18 × 6 = 12u2 

  u2 = 
12

618
 = 9 eh ls–1 

 vr% 12 fdxzk æO;eku dh xfrt ÅtkZ  

  K2 =
2

1
 m2u2

2 

  = 
2

1
× 12 × (9)2 

  = 6 × 81 = 486 twy 
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6. Displacement-time curve of a particle moving along a straight line is shown. Tangents at A and B make 
angles 450 and 1350 with positive x-axis respectively. The average acceleration of the particle during  
t = 1 to t = 2 second is : 

 ljy js[kk esa xfr djrs gq, d.k dk foLFkkiu&le; oØ fn[kk;k x;k gSA Li'kZ js[kk A rFkk B ij /kukRed x–v{k ls 

Øe'k% 450 rFkk 1350 dks.k cukrh gSA t = 1 ls t = 2 lSd.M rd d.k dk vkSlr Roj.k gksxk :  

      
 (A*) – 2 m/s2  (B) 1 m/s2  (C) – 1 m/s2  (D) zero 'kwU; 

Sol. a =
t

VV if




  = 
s1

)AatSlope()BatSlope( 
= 

1

11
 = – 2 m/s2  

 

7. 
2

4

(x 1)x
dx

x 1




      

 (A*)  2n x 1 C      (B)  21
n x 1 C

2
      

 (C)  21
n x 1 C

2
       (D) 

 2n x 1
C

2





  

Sol. 
2

xdx

(x 1)  =  2n x 1 C   

 

8. Two bodies of mass 1 kg and 3 kg have position vector k̂ĵ2î   and k̂ĵ2–î3–   respectively. The 

centre of mass of this system has a position vector.  

 1 fdxzk rFkk 3 fdxzk nzO;eku dh nks oLrqvksa ds fLFkfr lfn'k Øe'k% k̂ĵ2î   rFkk k̂ĵ2–î3–   gSA bl fudk; 

ds nzO;eku dsUnz dk fLFkfr lfn'k gS     

 (A) k̂2î2–    (B*)  k̂ĵ–î2–    (C)  k̂2–ĵ–î2   (D)  k̂ĵî–   

Sol. The position vector of centre of mass æO;eku dsUæ dk fLFkfr lfn'k 

   
21

2111

mm

rmrm
r








 = 

   
31

k̂ĵ2–î3–3k̂ĵ2î1




 

  = 
4

1  k̂4ĵ4î8–   

  = k̂ĵî2–   

 The centre  of mass changes its position only under the translatory motion. There is no effect of rotatory 
motion on centre of mass of the body.  

 æO;eku dsUæ viuh fLFkfr dsoy LFkkukUrfjr xfr esa gh cnyrk gS A ?kw.kZu xfr dk dksbZ izHkko oLrq ds æO;eku dsUæ 

ij ugha gksxkA  

 
9. A ball moving with velocity 2 m/s collides head on with another stationary ball of double the mass. If the 

coefficient of restitution  is 0.5, then their velocities (in m/s) after collision will be    
 2 eh/ls dh pky ls xfr djrh gqbZ xsan vius ls nksxqus nzO;eku okyh ,d vU; fLFkj xsan ls lEeq[k Vdjkrh gSA ;fn 

izR;koLFkku xq.kkad 0.5 gS rc Vdjkus ds ckn muds osx (eh/ls esa) gksaxs  
 (A*) 0, 1   (B) 1, 1    (C) 1, 0.5   (D) 0, 2 
 
Sol. Here, m1 = m, m2 = 2m 
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           u1 = 2 m/s, u2 = 0 
 coefficient of restitution, e = 0.5 
 Let v1 and v2 be their respective velocities after collision. 
 Applying the law of conservation of linear momentum, we get  
  m1u1 + m2u2 = m1v1 + m2v2 
  m × 2 + 2m × 0 = m × v1 + 2m × v2 
 or       2m = mv1 + 2mv2  
 or         2 = (v1 + 2v2)    ...(i) 
 By definition of coefficient of restitution, 

                        e = 
21

12

uu

vv




 

 or e(u1 – u2) = v2 – v1 
  0.5(2 – 0) = v2 – v1    ...(ii) 
                         1 = v2 – v1 
 Solving equations (i) and (ii), we get 
 v1 = 0 m/s, v2 = 1 m/s 
 ;gk¡, m1 = m, m2 = 2m 
           u1 = 2 m/s, u2 = 0 
 izR;koLFkku xq.kkad e = 0.5 

 ekuk v1 rFkk  v2 mudh VDdj ds ckn Øe'k% osx gSa  

 js[kh; laosx laj{k.k dk fu;e yxkus ij ge izkIr djrs gSa  
  m1u1 + m2u2 = m1v1 + m2v2 
  m × 2 + 2m × 0 = m × v1 + 2m × v2 
 ;k       2m = mv1 + 2mv2  

 ;k         2 = (v1 + 2v2)   ...(i) 

 izR;koLFkku xq.kkad dh ifjHkk"kk }kjk  

                        e = 
21

12

uu

vv




 

 ;k e(u1 – u2) = v2 – v1 
  0.5(2 – 0) = v2 – v1   ...(ii) 
                         1 = v2 – v1 
 lehdj.k (i) o  (ii)  dks gy djus ij ge izkIr djrs gS 

a v1 = 0 m/s, v2 = 1 m/s 
 
10.  A mass m moving horizontally (along the x-axis) with velocity v collides and sticks to mass of 3m 

moving vertically upward (along the y-axis) with velocity 2v. The final velocity of the combination is : 
 nzO;eku m dk ,d fiaM {kSfrt fn'kk esa ¼x-v{k ds vuqfn'k½ v osx ls pyrk gqvk , 3m nzO;eku ds ,d ,sls fiaM ls 

Vdjkdj mlls fpid tkrk gS] tks y-v{k ds vuqfn'k Å/okZ/kj fn'kk esa Åij dh vksj  2v osx ls xfr dj jgk gS rks 

bl la;kstu dk vfUre osx gksxk :   

 (A*) ĵv
2

3
îv

4

1
   (B)  ĵv

3

2
îv

3

1
   (C)  ĵv

3

1
îv

3

2
   (D) ĵv

4

1
îv

2

3
  

 Ans. (A) 

Sol.  

 From momentum conservation laosx laj{k.k ls 

 v)m4(ĵ)v2(m3îmv


  

 ĵv
4

6
î

4

v
v 


 = ĵv
2

3
î

4

v
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11. Two persons of masses 55 kg and 65 kg respectively, are at the opposite ends of a boat. The length of 
the boat is 3.0 m and weighs 100 kg. The 55 kg man walks up to the 65 kg man and sits with him. If the 
boat is in still water the centre of mass of the system shifts by : 

 Øe'k% 55 kg rFkk 65 kg æO;eku ds nks O;fDr ,d uko ds foijhr fljksa ij gSaA uko dh yEckbZ 3.0 m rFkk æO;eku 

100 kg gSA 55 kg æO;eku dk O;fDr 65 kg æO;eku okys O;fDr dh vksj pydj mlds lkFk cSB tkrk gSA ;fn uko 

:ds gq, ikuh esa gS rks bl iwjs fudk; ds æO;eku dsUæ dk foLFkkiu gksxk  :  

 (A) 3.0 m  (B) 2.3 m  (C*) zero 'kwU;   (D) 0.75 m 

Sol. (C)  

 There is no external force so com will not shift 
 ;gka dksbZ ckg; cy ugh gS vr% nzO;eku dsUnz foLFkkfir ugh gksxkA  

 

12. Two spheres A and B of masses m1 and m2 respectively collide. A is at rest initially and B is moving 

with velocity v along x-axis. After collision B has a velocity 
v

2
 in a direction perpendicular to the original 

direction. The mass A moves after collision in the direction.  
 (A) same as that of B    (B) Opposite to that of B 
 (C)  = tan–1(2) to the x-axis   (D*)  = tan–1(1/2) to the x-axis 
 Øe'k% m1 rFkk m2 nzO;eku ds nks xksys A rFkk B vkil esa Vdjkrs gSa] izkjaHk esa A fojke voLFkk esa gS vkSj B osx v ls 

x-v{k ds vuqfn'k xfreku gSA VDdj ds i'pkr~ B dk osx mlds izkjafHkd osx dh yEcor~ fn'kk] esa 
v

2
 gks tkrk gSaA 

rks] VDdj ds i'pkr~ xksys A dh xfr dh fn'kk gksxh % 

 (A) ogh tks B dh gSA    (B) B dh fn'kk ds foijhr 

 (C) x-v{k ls dks.k  = tan–1(2) ij   (D*) x-v{k ls dks.k  = tan–1(1/2) ij 
Sol. m2  m1  

 B  v       
   u = 0 
 conservation of linear momentum along x direction  x fn'kk ds vuqfn'k laosx laj{k.k fu;e ls  
 m2v  =  m1vx  

 2

1

m v

m
 = vx  

 along y direction  y fn'kk ds vuqfn'k  

 m2 × 
v

2
  = m1 vy   

 tan   =  
1

2
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13. A block of mass 1kg is pushed on a movable wedge of mass 2kg and height h = 30 cm with a velocity  
u = 6m/sec. Before striking the wedge it travels 2 m on a rough horizontal portion. Velocity is just 
sufficient for the block to reach the top of the wedge. Assuming all surfaces are smooth except the 
given horizontal part and collision of block and wedge is jerkless, the friction coefficient of the rough 
horizontal part is :     

 1kg nzO;eku dk ,d CykWd] 2kg nzO;eku rFkk h = 30 cm Å¡pkbZ ds xfr ds fy, LorU=k ost ij u= 6m /sec. ds 

osx ls /kdsyk tkrk gSA ost ls Vdjkus ls iwoZ CykWd ,d [kqjnjs {kSfrt ry ij 2 m nwjh r; djrk gSA CykWd dk osx 

ost ds mPpre fcUnq ij ig¡qpus ds fy, i;kZIr gS A fn;s x;s {kSfrt Hkkx ds vykok lHkh lrgsa fpduh gS rFkk ost 

rFkk CykWd dh VDdj /kDdk jfgr gS rks [kqjnjs {kSfrt Hkkx dk ?k"kZ.k xq.kkad gksxk &  

      
 
 

 (A) 0.125  (B) 0.377  (C*) 0.675  (D) 0.45 
Sol.  Apply work energy theorem  
  µmg (B) + mgh = KEi – KEf  .............(A) 
 at the highest point  Vblock = Vwedge  

 velocity of the block after passing through the rough surface is v = 36 2 g(2)   

 so applying momentum conservation  
  1 (v) = (1 + 2) vf 

   vf = v/3   µ = 0.675 
 
14. An object is moving in a circle at constant speed v. The magnitude of rate of change of momentum of 

the object    
 ,d d.k fu;r pky v ls o`Ùk esa xfr dj jgk gSA d.k ds laosx esa ifjorZu dh nj dk ifjek.k & 

 (A) is zero     (B) is proportional to v  
 (C*) is proportional to v2    (D) is proportional to v3  
 (A) 'kwU; gS     (B) v ds lekuqikrh gS  

 (C*) v2 ds lekuqikrh gS    (D) v3 ds lekuqikrh gS 

Sol. As the speed is constant, so there is only an  v2. Hence the net force is equal to 
R

mv2

. Hence the 

magnitude of rate of change of momentum (i.e. force) is proportional to v2 . 
15. A block of mass  m1 = 2 kg  on a smooth inclined plane at angle 30° is connected to a second block of 

mass m2 = 3 kg by a cord passing over a frictionless pulley as shown in fig. The acceleration of each 

block is- (assume g = 10 m/sec
2
)     

 ,d ur ry ftldk {ksfrt ls >qdko 30° gS] ij fLFkr ,d m1 = 2 fdxzk nzO;eku dk CykWd] m2 = 3 fdxzk nzO;eku 

ds nwljs CykWd ls Mksjh dh lgk;rk ls tqM+k gqvk gS rFkk Mksjh fp=kkuqlkj ,d ?k"kZ.k jfgr f?kjuh ls xqtjrh gS] izR;sd 

nzO;eku dk Roj.k gS& (g = 10 eh@ls2) 

     
30°

m 1 m2

 
 (A) 2 m/sec

2  
(B*) 4 m/sec

2  
(C) 6 m/sec

2  
(D) 8 m/sec

2 

Sol. a = 2 1

1 2

m g m gsin30

m m

 


 

 a = 
2

g
5

 = 4 m/s
2 

 
16. If kinetic energy is doubled, then its momentum becomes n times, here n is : 
 ;fn xfrt ÅtkZ nqxuh dj nh tk;s rks] laosx n xquk gks tkrk gS n rks dk eku Kkr djksA 

 (A*) 2   (B) 2 2   (C) 
1

2
   (D) 

1

2 2
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Sol. KE = 
2p

2m
  KE  p2 

  2

1

p

p
 = 2

1

KE

KE
 = 2  

 
17. A particle of mass m is executing a uniform motion along a circular path of radius r. If the magnitude of 

its linear momentum is p, the radial force acting on the particle will be. 
m nzO;eku dk ,d d.k r f=kT;k ds iFk ij ,d leku o`Ùkh; xfr dj jgk gSA ;fn blds js[kh; laosx dk 

ifjek.k P gks rks d.k ij dk;Zdkjh f=kT; cy gksxk &                  
  (A) pmr   (B) rm/p  (C) mp2/r  (D*) p2/mr 

Sol.  F =
2mv

r
  = p2/mr 

 
18. A 1.0kg ball drops vertically into a floor from a height of 25 cm. It rebounds to a height of 4cm. The 

coefficient of restitution for the collision is -    
1.0kg nzO;eku okyh xsan fdlh Q'kZ ij 25 cm dh ÅapkbZ ls m/okZ/kj fxjrh gSA og 4cm dh ÅapkbZ rd 

okil mNyrh gSA VDdj dk izR;koLFkku xq.kkad gS&  
  (A) 0.16   (B) 0.32   (C*) 0.40  (D) 0.56 

Sol. Velocity just before collision = u = 2gh  = 5 m/s 

 VDDj ds Bhd igys osx = u = 2gh  = 5 m/s 

 velocity just after collision = v = 2gh'  = 0.8 m/s 

 VDdj ds Bhd i'pkr~ osx = v = 2gh'  = 0.8 m/s 

 e = 
v

0.4
u
  

 
19. A body initially at rest starts moving in x–direction. Its acceleration a is plotted against x as shown in 

figure. Find the maximum velocity (in m/s) of the body ? 
 ,d oLrq izkjEHk esa fojke ij gS] x–fn'kk esa pyuk izkjEHk djrh gSA blds Roj.k a dk x ds lkFk xzkQ fp=k esa iznf'kZr 

gSA oLrq dk vf/kdre osx (m/s eas) Kkr djksA  

         
 (A) 2   (B*) 4   (C) 6   (D) 8 

Sol. Area =  dx a   =  dx
dx

vdx
 








= 

maxv

0

dv v  = 
2

v max
2

 = 
2

1
× (1 + 3) × 4   vmax = 4 m/s 
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20.  A hollow cubical box P is moving on a smooth horizontal surface in the x–y plane with constant 

acceleration of ĵ4î3a 


m/s2 . A block Q of mass 2kg is at rest inside the cubical box as shown in 

figure. lf the coefficient of fricition between the surface of the cube P and the block Q is 0.6. Then the 
force of fricition between P and Q is : 

 ,d [kks[kyk ?kukdkj ckWDl P, fu;r Roj.k ĵ4î3a 


m/s2 ls x–y ry esa ?k"kZ.kjfgr {kSfrt lrg ij xfr dj jgk 

gSA 2kg nzO;eku dk ,d CykWd Q ?kukdkj ckWDl ds vUnj fp=kkuqlkj fojke ij j[kk gqvk gSA ;fn ?ku P rFkk CykWd 

Q dh lrg ds e/; ?k"kZ.k xq.kkad 0.6 gS rks P rFkk Q ds e/; ?k"kZ.k cy gksxk :  

     

Z

P

Y

X

Q

 
 (A) 5 N    (B) 8 N    (C) 12 N  (D*) 10 N  
Sol.  (D)  

 22 43a  =5 m/s  

 fricition force ?k"kZ.k cy f = m a = 2×5 = 10 N  
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ANSWER KEY OF DPP NO. : B28 
1. (C) 2. (A)  3. (B)(C)  4. (B)(C)  5. (A) (D)  6. (A)(C) (D) 
 7. (B)(C)  8. (B) (D)  9. (A) (B) (C)  10. (C)(D)  11. 3  
12.  (A) p    (B) p,q  (C) r  (D) q,s 
 
1. A chain is held on a frictionless table with L/4 hanging over. Knowing total mass of the chain is M and 

total length is L, the work required to pull hanging part back to the table is:    
 ,d psu ?k"kZ.kghu est ij j[kh gqbZ gS ftldh L/4 yEckbZ uhps yVdh gqbZ gSA Kkr gS fd psu dk dqy nzO;eku  

M rFkk dqy yEckbZ L gSA yVds gq;s Hkkx dks okil est ij ykus ds fy, vko';d dk;Z fdruk gksxkA  

 (A) 
16

LgM
   (B) 

8

LgM
   (C*)

32

LgM
   (D) 

24

LgM
 ] 

 
2. A weightless rod of length 2 carries two equal masses 'm', one secured at lower end A and  the other 

at the middle of the rod at B. The rod can rotate in vertical plane about a fixed horizontal axis passing 
through C. What horizontal velocity must be imparted to the mass at A so that it just completes the 
vertical circle.  : 

 2 yEckbZ dh nzO;ekujfgr NM+ ls nks 'm' nzO;eku ds d.k NM+ ds fuEure fcUnq A rFkk e/; fcUnq B ij tqM+s gq, gSA 

NM+ Å/okZ/kj ry esa fcUnq C ls xqtjus okyh {kSfrt tM+or~ v{k ds lkis{k ?kq.kZu dj ldrh gSA A fcUnq ij fLFkr 

nzO;eku dks fn;k x;k {kSfrt osx 
ng

5


  gS] ftlls ;g Bhd Å/okZ/kj o`Ùkh; iFk iwjk dj lds rks n Kkr dhft;sA  

             

 (A*) 
5

g48 
  (B) 

5

g64 
  (C) 

5

g72 
  (D) 

5

g120 
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Sol.    

 Let the initial velocity given to the mass at  A be u. Then the velocity of mass at B is u/2  
 As the system moves from initial the final position  
 Increase in potential energy is  = 4 mg + 2mg 

 Decrease in kinetic energy  = 
2

2

2

u
m

2

1
mu

2

1






  = 

8

5
mu2 

 From conservation of energy 

 
8

5
 mu2 = 6 mgl     or  u = g

5

48
 

 ekuk fn;s x;s æO;eku dk izkjafHkd osx A ij u gSA rc B ij æO;ekudk osx u/2 gSA  

 izfr fudk; izkjaHk ls vafre fLFkfr esa xfr djrk gS  

 fLFkfrt ÅtkZ esa of̀) gS = 4 mg + 2mg 

 xfrt ÅtkZ esa deh = 
2

2

2

u
m

2

1
mu

2

1






  = 

8

5
mu2 

 ÅtkZ laj{k.k ls 

 
8

5
 mu2 = 6 mgl     or  u = g

5

48
 

 
3. A man of mass 40 kg is standing on a block A of mass 140 kg. He pushes another block B of mass 60 

kg on the ground, so that they are set in motion. [Assume no friction between the block and the ground. 
The man does not slide on A ]      

 40kg dk ,d vkneh 140 kg nzO;eku ds ,d CykWd A ij [kM+k gSA og /kjkry ij j[ks  60kg nzO;eku ds ,d vU; 

CykWd B dks /kDdk nsrk gSS ftlls os xfr djus yxrs gSA ¼CykWd o /kjkry ds chp /k"kZ.k  u ekus A vkneh A ij ugha 

fQlyrk gS½ 
 (A) Speed of block A is three times that of block B immediately after the interaction  
 (B*) Speed of block B is three times that of block A immediately after the interaction  
 (C*) Distance travelled by block B is three times that of block A in the same time 
 (D) Distance travelled by block B is nine times that of block A in the same time. 
 (A) /kDds ds rqjUr  ckn CykWd A dh pky] CykWd B dh rhu xquk gS A  

 (B*) /kDds ds rqjUr ckn CykWd B dh pky] CykWd A  dh rhu xquk gSA  

 (C*) leku le; esa CykWd B }kjk r; dh x;h nwjh CykWd A dh rhu xquk gSA 

 (D) leku  le; esa CykWd B }kjk r; dh x;h nwjh CykWd A dh uks xquk gSA] 
 

4. If the resultant force on a system of particles is non-zero, then :  
 ;fn d.kksa ds ,d fudk; ij ifj.kkeh cy v'kwU; gS rks  
 (A) The linear momentum of the system must increase. 
 (B*) The velocity of the centre of mass of the system must change. 
 (C*) The distance of the centre of mass may remain constant from a fixed point. 
 (D) kinetic energy of all particles must either increase simultaneuosly or decrease simultaneously.  
 (A) fudk; dk jsf[kd laosx c<+uk pkfg;s  

 (B*) fudk; ds nzO;eku dsUnz dk osx ifjofrZr gksuk pkfg;sA  

 (C*) ,d fuf'pr ¼fLFkj½ fcUnq ls nzO;eku dsUnz dh nwjh fu;r jg ldrh gSA  

 (D) lHkh d.kksa dh xfrt ÅtkZ ;k rks ,d lkFk c<+uh pkfg;s  ;k ,d lkFk ?kVuh  pkfg;sA    
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Sol. The resultant force can be accelerating or decelerating, hence the momentum can increase or 
decrease. Hence (A) is wrong. 

 Since Fnet = M acm 
  acm  0 ;  
 hence vcm must change 
 Hence (B) 
 In case of a circular motion of centre of mass about a point the distance of centre of mass will remain 

constant. Hence (C) 
 Kinetic energy of some particles may increase and of some particles may decrease at the same time. 
 ifj.kkeh d.k Rofjr ;k eafnr gks ldrk gS vr% laosx c<+sxk ;k ?kV ldrk gSA vr% (A) xyr gSA 

 pwafd Fnet = M acm 

  acm  0 ;  
 vr% vcm fuf'pr cnysxk  

 vr% (B) 

 ,d fpUg ds ifjr% æO;eku dsUæ dh o`Ùkh; xfr dh fLFkfr esa æO;eku  dsUæ dh nwjh fu;r jgsxhA vr% (C) 

 dqN d.kksa dh xfrt ÅtkZ c<+ ldrh gS rFkk dqN d.kksa dh leku le; ij ?kV ldrh gSA  
 

5. A ball of mass m moving with velocity ˆ ˆu u i u j 


x y    hits a vertical wall of infinite mass as shown in 

the figure. The ball slips up along the wall for the duration of collision and there is friction between the 
ball and the wall. Neglect the effect of gravity. Pick up the correct alternative.    

fp=k esa fn[kk;s vuqlkj ,d xsan tks fd ˆ ˆu u i u j 


x y   osx ls xfr dj jgh gS] ,d vuUr nzO;eku dh Å/okZ/kj 

nhokj ls Vdjkrh gSA VDdj ds nkSjku xsan nhokj ij fQlyrh gS rFkk nhokj rFkk xsan ds e/; ?k"kZ.k fo|eku gS 

xq:Ro dk izHkko ux.; ekus] lgh fodYi pqfu;sA         

      

 

x 

y 

m 

   
 (A*) The net impulse of the wall on the ball must not be along the negative x-axis for the duration of 

collision. 
 (B)  The collision changes only the x- component of velocity of the ball 
 (C)  The collision changes only the y- component of velocity of the ball 
 (D*) The impulse provided by frictional force to the ball for the duration of collision cannot be neglected 

in comparison to impulse provided by normal reaction. 
 (A*) VDdj ds nkSjku nhokj dk xsan dks dqy vkosx _.kkRed x-v{k dh rjQ ugha gks ldrkA  

 (B)  VdDj ds dkj.k xsan dk dsoy x- ?kVd ifjofrZr gksrk gSA 

 (C)  VDdj ds dkj.k xsan dk dsoy y- ?kVd ifjofrZr gksrk gSA 

 (D*) VDdj ds nkSjku vfHkyEc izfrfØ;k }kjk iznku vkosx dh rqyuk esa ?k"kZ.k cy }kjk iznku vkosx dks ux.; ugh 

ekuk tk ldrk gSA 
Sol. The wall exerts an impulsive normal reaction N on the ball along negative x-direction. Hence wall also 

exerts a friction force µN on the ball in negative y-direction. Hence both x and y components of 
velocities are changed.  

 nhokj _.kkRed x-fn'kk ds vuqfn'k xsan ij ,d vkosx izfrfØ;k cy N yxkrh gSA vr% nhokj Hkh _.kkRed y–fn'kk 

esa xsan ij ,d ?k"kZ.k cy µN yxkrh gSA vr% osxksa ds nksuksa x rFkk y ?kVd cny tkrs gSaA  
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COMPREHENSION   
A body of mass m is moved up the plane of varying slope by a tangential force upto height h. The 
coefficient of friction between the surface and the block is . 

 ,d oLrq ¼nzO;eku m½ dks ,d Li'kZjs[kh; cy }kjk ,d ry ¼ftldh <ky ifjofrZr gksrh gS½ ij h Å¡pkbZ rd Åij 

ys tk;k tkrk gSA lrg rFkk CykWd ds e/; ?k"kZ.k xq.kkad  gSA      

       
6. The work done on the block. 
 CykWd ij fd;k x;k dk;Z & 

 (A*) by gravity depends upon the height h (B) by gravity depends upon the force F 
 (C*) by friction depends upon the speed of block (D*) by friction is mgx, when moved slowly 
 (A*) xq:Rokd"kZ.k }kjk Å¡pkbZ h ij fuHkZj djrk gS (B) xq:Rokd"kZ.k }kjk cy F ij fuHkZj djrk gS 

 (C*) ?k"kZ.k }kjk xqVds dh  pky ij fuHkZj djrk gS (D*) /khjs ls ys tkus ij ?k"kZ.k }kjk mgx gS, 
Sol.  Work done due to mg depends on height only. 
 mg ds dkj.k fd;k x;k dk;Z dsoy Å¡pkbZ ij fuHkZj djrk gSA 

friction depends on speed of block 
 

7. The friction force on the block is 
 CykWd ij ?k"kZ.k cy gS &  
 (A) Kinetic and constant in magnitude  (B*) Kinetic and variable in magnitude 
 (C*) Maximum at B when moved slowly  (D) Maximum at B   
 (A) xfrd rFkk ifjek.k esa fu;r   (B*) xfrd rFkk ifjek.k esa ifjorhZ  

 (C*) /kheh xfr ls ys tkus ij B ij vf/kdre gksxkA (D) B ij vf/kdre gksxkA  
Sol.  Since there is relative motion the friction force is kinetic. The shape is changing hence force is also 

changing. 
 pwafd ;gk¡ ij lkisf{kd xfr gS vr% ?k"kZ.k cy xfrd gksxkA pwafd ry dh vkdf̀r ifjorhZr gks jgh gS vr% ?k"kZ.k cy 

Hkh ifjofrZr gks jgk gSA 

 
8. If the block is moved up with constant speed,  
 ;fn CykWd dks Åij dh rjQ fu;r pky ls ys tk;k tkrk gS & 

 (A) the acceleration of the block is zero. 
 (B*) the acceleration component tangent to the plane is zero. 
 (C) the acceleration component tangent to the plane is non zero. 
 (D*) the acceleration component normal to the surface is non zero. 
 (A) CykWd dk Roj.k 'kwU; gksxkA 

 (B*) Roj.k dk ry ds Li'kZ js[kh; ?kVd dk eku 'kwU; gksxkA  

 (C) Roj.k dk ry ds Li'kZ js[kh; ?kVd dk eku v'kwU; gksxk  

 (D*) Roj.k dk ry ds vfHkyEcor~ ?kVdks dk eku v'kwU; gksxkA 

Sol.  Since speed is constant, the tangential acceleration is zero. As the direction of velocity is changing, the 
acceleration is non zero. 

 pwafd pky fu;r gS] vr% Li'kZ js[kh; Roj.k 'kwU; gSA pwafd osx dh fn'kk ifjofrZr gks jgh gS vr% Roj.k dk eku 

v'kwU; gksxkA 
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9. If F


 is such that  at any time, v  0 (very small) and paths from A to B is non-decreasing in x and y, then 
work done by force of friction in going from A to B will be :  

 ;fn fdlh le; ij F


 bl izdkj gS, v  0 (cgqr NksVk) rFkk iFk A ls B  rd x rFkk y esa ugha ?kVrk gS rks A ls B 

rd tkus esa ?k"kZ.k cy }kjk fd;k x;k dk;Z gksxk: 

 (A*) Less then work done by F


 
 (B*) Depends on x 
 (C*) Equal for all such paths 
 (D) Depends on inclination  from A to B. 
 (A*) F


 }kjk fd;s x;s dk;Z ls de  

 (B*) x ij fuHkZj 

 (C*) bl izdkj ds lHkh iFkksa ds fy, cjkcj  

 (D) A ls B rd ds ur dks.k ij fuHkZj djrk gSA 

Sol. wf = mgx (for all such path) 
 clearly Li"Vr%,  Ff

w w   

 
10. If whole system is dipped into a liquid of density d kg/m3. Then work done by mg


 in going from A to B 

will :        
 lEiw.kZ fudk; dks d kg/m3 ?kuRo ds æo esa Mqcks;k x;k gS rc A ls B rd tkus esa mg


 }kjk fd;k x;k dk;Z gksxk 

 (A) decrease in comparision to air 
 (B) increase in comparision to air 
 (C*) depend on 'h' 
 (D*) be negative of change in gravitational potential energy 
 (A) gok dh rqyuk esa ?kVsxk  

 (B) gok dh rqyuk esa c<+sxk  

 (C*) 'h' ij fuHkZj 

 (D*) xq:Roh; fLFkfrt ÅtkZ esa ifjorZu dk _.kkRed gksxk  

Sol.  mgw   = – mgh = –(uf – ui) 

 
11. The system shown is in equilibrium in vertical plane. All the rods and a small supports A & B are light 

and friction coefficient between supports and horizontal rod is . If maximum value of angle  is 37º 
then find the value of 4. Assume light rod (AC and BC) exerts force only along the rod.   

 fudk; Å/okZ/kj ry esa lkE;koLFkk esa gSA lHkh NM+sa o NksVs vk/kkj  A o B gYds gSA vk/kkj o {kSfrt NM+ ds e/; 

?k"kZ.k xq.kkad  gSA ;fn dks.k  dk vf/kdre eku 37º gS rks 4 dk eku Kkr djksA ;g ekfu, fd gYdh NM+sa  

(AC rFkk BC) dsoy NM+ dh fn'kk esa gh cy vkjksfir djrh gSA 

    

C 

    

C 

{kSfrt 

 
Ans. 3  
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Sol.  

 F sin = (F cos) 
 tan =  
  = 0.75 
 4 = 3. 
 
 

12. A fixed hollow cylinder of radius R = 30 3 m with its axis horizontal is as shown. AB is a horizontal 
diameter of shown cross-section and C is the lowest point. A small block of mass m = 1 kg is released 
at rest from point A inside the cylinder. There is no friction between block and cylinder. Match the 
statements in column-I with results in column-II.    

 f=kT;k R = 30 3 m dk ,d fLFkj [kks[kyk csyu ftldh v{k fp=kkuqlkj {kSfrt gS] fn[kk;k x;k gSA AB fn[kk;s x;s 

vuqizLFk dkV dk ,d {kSfrt O;kl gS rFkk C fuEure fcUnq gSA nzO;eku m = 1 kg dk ,d NksVk CykWd csyu ds vUnj 

fcUnq A ls fojke ij NksM+k tkrk gSA CykWd rFkk csyu ds chp dksbZ ?k"kZ.k ugha gSA dkWye-I esa fn;s x;s oDrO;ksa dks 

dkWye-II esa fn;s x;s ifj.kkeksa ls lqesfyr dhft,A  

B

C

O
A

mR

 

   Column-I      Column-II  
 (A) Magnitude of maximum vertical component     (p) 20 
  of velocity of block in m/s is  
 (B) The magnitude of centripetal acceleration (in m/s2) of block   (q) 0 
  at the instant acceleration of block is vertical, will be  

 (C) The magnitude of normal reaction (in N) by cylinder on block  (r) 10 3  
  at the instant acceleration of block is horizontal, will be 
 (D) The magnitude of normal reaction (in N) by cylinder on   (s) 30 
  block at the instant acceleration of block is vertical, will be  
   dkWye-I        dkWye-II  

 (A) CykWd ds osx ds vf/kdre Å/okZ/kj ?kVd dk ifjek.k (m/s esa) gS     (p) 20 

 (B) ml {k.k ij tc CykWd dk Roj.k Å/okZ/kj gS] CykWd ds   (q) 0 

  vfHkdsUnzh; Roj.k dk ifjek.k (m/s2 esa) gksxk  

 (C) ml {k.k ij tc CykWd dk Roj.k {kSfrt gS] csyu }kjk CykWd ij     (r) 10 3  

  vfHkyEc izfrfØ;k dk ifjek.k (N esa) gksxk  

 (D) ml {k.k ij tc CykWd dk Roj.k Å/okZ/kj gS] csyu }kjk CykWd    (s) 30 

  ij vfHkyEc izfrfØ;k dk ifjek.k (N esa) gksxk   
Ans. (A) p    (B) p,q  (C) r  (D) q,s 
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Sol. When vertical componant of velocity is maximum 
d

d
 (vy) =

d

d
( 2gRcos sin) = 0 

 tc osx dk Å/okZ/kj ?kVd vf/kdre gS 
d

d
 (vy) =

d

d
 ( 2gRcos sin) = 0 or cos = 

1

3
 

        vy max =
1 2

2 10 30 3
33

    = 20 m/s 

 (B) Acceleration of block is vertical at A and C. 
   At A and C the centripetal acceleration is :   
 fcUnq A rFkk C ij CykWd dk Roj.k Å/okZ/kj gS  

 fcUnq A rFkk C ij vfHkdsUnzh; Roj.k  

   aA = 10 and aC = 
2v

R
 = 2g = 20 m/s     

 (C) When acceleration is horizontal (tc Roj.k {kSfrt gS), cos = 
1

3
 

  N cos = mg   or     N = 10 3  newton. 
 (D) Acceleration is vertical at A and C 
 fcUnq A rFkk C ij Roj.k Å/okZ/kj gSA 

   NA = 0  and NC = mg + m 
2v

R
= 3 mg = 30 N.  
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2. DPP Syllabus : 

DPP No. : B29 (JEE-MAIN) 
Total Marks : 60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP NO. : B29 
1. (A)  2.  (D)  3.  (B)  4.  (B)  5. (A)  6.  (D)  7. (B)  
8. (C)  9.  (A)  10.  (C)  11.  (C)  12. (A)  13. (C)  14. (B) 
15. (B) 16.  (B)  17. (C)  18.  (C)  19.  (B) 20. (D)  
 
1. The displacement x of a particle as a function of time t is shown in following figure. The figure indicates:   
 fdlh d.k dk le; t ds Qyu ds lkFk foLFkkiu x fp=k esa iznf'kZr gSA xzkQ iznf'kZr djrk gS fd  

  
 (A*) the particle starts with a certain velocity, but the motion is retarded and finally particle stops 
 (B) the velocity of particle is constant throughout  
 (C) the acceleration of the particle is constant throughout 
 (D) the particle starts with a constant velocity, the motion is accelerated.  
 (A*) d.k fuf'pr izkjfEHkd osx ls xfr djrk gqvk eafnr gksdj :d tkrk gSA  

 (B) d.k dk osx ges'kk fu;r jgrk gSA  

 (C) d.k dk Roj.k ges'kk fu;r jgrk gSA  

 (D) d.k fu;r osx ls pyuk 'kq: djuk gS] ,oa xfr Rofjr gSA  
Sol. From the graph ; we observe that slope is non–zero positive at t = 0 & slope is continuously decreasing 

with time and finally becomes zero. Hence we can say that the particle starts with a certain velocity, but 
the motion is retarded (decreasing velocity)  

 oØ ls ge ns[krs gSa fd t = 0 ij <+ky v'kwU; /kukRed gS rFkk <+kyk yxkrkj le; ds ?kV jgh gS rFkk var esa 'kwU; gks 

tkrh gSA vr% ge dg ldrs gSa fd d.k dqN osx ds lkFk 'kq: gksrk gS ysfdu xfr eafnr gSA ¼osx ?kV jgk gS½  
 
2. The principle of conservation of energy implies that -  
  (A) the total mechanical energy is conserved  (B) the total kinetic energy is conserved  
 (C) the total potential energy is conserved (D*) sum of all types of energies is conserved 
 ÅtkZ laj{k.k fl}kUr dk vfHkizk; gS&  

  (A)dqy ;kaf=kd ÅtkZ lajf{kr jgrh gS   (B) dqy xfrt ÅtkZ lajf{kr jgrh gS  

 (C) dqy fLFkfrt ÅtkZ lajf{kr jgrh gS   (D) lHkh izdkj dh ÅtkZvksa dk ;ksx lajf{kr jgrk gS 

Sol. sum of all types of energies is conserved  lHkh izdkj dh ÅtkZvksa dk ;ksx lajf{kr jgrk gS 
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3. The centre of mass of a non uniform rod of length L whose mass per unit length  varies as   kx2  
where k is a constant & x is the distance of any point on rod from left end A  is (from the same end)  

 L yEckbZ dh vle:i NM+ ftldh ,dkad yEckbZ dk nzO;eku  lEca/k   kx2 ds vuqlkj ifjofrZr gksrk gS]   tgk¡ k 

fLFkjkad rFkk ,d fljs ls NM+ ij fdlh fcUnq dh nwjh x gS] rc NM+ ds nzO;eku dsUnz cka;s dh fljs A ls nwjh gS &  

      

 (A)  at the centre of the rod        (B*) is at x = 
4

L3
          

 (C)  is at x = 
5

L4
    (D) is at x = 

6

L5
 

 (A)  NM+ ds dsUæ ij gksxk         (B*) x = 
4

L3
          

 (C)  x = 
5

L4
     (D) x = 

6

L5
 

Sol.  

  xcm = 




L

0

2

2
L

0

dxx
L

K

x.dxx
L

K

 = 
L

0

3

L

0

4

3

x

4

x

=
4

3
 L  

 
4. A ball kept in a closed box moves in the box making collisions with the walls. The box is kept on a 

smooth surface. The velocity of centre of mass :  
 ,d cUn cDls es a,d xsan bl rjg j[kh gqbZ gS fd ;g xsan ckWDl dh nhokjkssa ls Vdjkrh jgrh gSA ckWDl dks fpduh 

{kSfrt lrg ij j[kk x;k gS rks  
 (A) of the box remains constant    

(B*) of the box plus the ball system remains constant 
 (C) of the ball remains constant    

(D) of the ball relative to the box remains constant 
 (A) ckWDl ds nzO;eku dsUnz dk osx fu;r jgsxkA    

(B*) xsan rFkk ckWDl fudk; ds nzO;eku dsUnz dk osx fu;r jgsxkA  

 (C) xsan ds nzO;eku dsUnz dk osx fu;r jgsxkA      

(D) xsan ds nzO;eku dsUnz dk osx ckWDl ds lkis{k fu;r jgsxkA 

Sol. Net external force on box plus ball system is zero. 
 xsan vkSj ckDl fudk; ij dqy cká cy 'kwU; gSA                                                                                 

 

5. A body of mass 1kg strikes elastically with another body at rest and continues to move in the same 
direction with one fourth the in initial velocity. The mass of the other body is - 

 1kg nzO;eku dh ,d oLrq fdlh fLFkj vU; oLrq ls izR;kLFk VDdj djus ds ckn] mlh fn'kk esa ,d pkSFkkbZ osx ls 

xfr djrh gS] rks nwljh oLrq dk nzO;eku gksxk&  
  (A*) 0.6 kg   (B) 2.4 kg  (C) 3 kg   (D) 4 kg 
Sol. before collision momentum VDdj ds igys laosx  Pinitial = 1 × v 

 just after collision momentum VDdj ds Bhd i'pkr~ laosx Pfinal = m × v’ + 1 × 
4

v
 

 From momentum conservation laosx laj{k.k ls  mv’ = 
4

v3
 

 Collision is elastic so VDdj izR;kLFk gS vr% e = 1 = 
v

4

v
'v 

 

  v’ = 
4

v5
 So vr%      m = 0.6 kg 
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6. A stone is projected from ground and hits a smooth vertical wall after 1 sec. and again falls back on the 
ground. The time taken by stone to reach the ground after the collision is 3 secs. The maximum height 
reached by the same stone if the vertical wall were not to be present is.  (g = 10 m/s2) 

 ,d iRFkj dks tehu ls ç{ksfir fd;k tkrk gS vkSj 1 sec. ds ckn ;g fpduh Å/oZ nhokj ls Vdjkrk gS vkSj nqckjk 

tehu ij vkdj fxjrk gSA VDdj ds ckn iRFkj tehu ij nqckjk 3 secs ds ckn fxjrk gSA vxj Å/oZ nhokj chp esa 

ugha gksrh] rks blh iRFkj }kjk izkIr vf/kdre Å¡pkbZ gksxh & (g = 10 m/s2)  

       
 

 (A) 10 m  (B) 12.5 m  (C) 15 m  (D*) 20 m  
Sol. Time of flight of projectile depends on vertical component of velocity and not on the horizontal 

component. Collision of the stone with the vertical wall changes only the horizontal component of 
velocity of stone. 

 Thus the total time of flight in absence of wall is also T = 1 + 3 = 4sec 
 iz{ksI; dk mM~M;u dky osx ds Å/okZ/kj ?kVd ij fuHkZj djrk gS rFkk {kSfrt ?kVd ij ugh fuHkZj djrk gSA iRFkj 

dh Å/okZ/kj nhokj ds lkFk VDdj ls iRFkj ds osx dk dsoy {kSfrt ?kVd cnyrk gSA bl izdkj] nhokj dh 

vuqifLFkfr esa mM~M;u dk dqy le; gS & 
  T = 1 + 3 = 4sec 

  
g

u2 y  = 4 or  ;k uy = 20 m/s 

 or ;k Hmax = 
g2

u2 2
y  =

20

400
 = 20 metres. 

 
7. A particle of mass m describes a circle of radius r. The centripetal acceleration of the particle is 4/r2. 

What will be the magnitude of momentum of the particle? 
 m nzO;eku dk ,d d.k r f=kT;k ds o`r esa xfr'khy gSA d.k dk vfHkdsUnzh; Roj.k 4/r2 gSaA d.k ds laosx dk ifjek.k 

D;k gksxkA        

 (A) 2
r

m
   (B*) 2  

r

m
  (C) 4

r

m
  (D) none 

Sol. v2 = 
r

4
 

 m2 v2 = 
r

m4 2

  p = 
r

m2
 

 
8. Which of the following bodies has the largest kinetic energy ?  
 fuEu esa ls fdldh xfrt ÅtkZ vf/kdre gS \  
 (A) Mass 3M and speed V   (B) Mass 3M and speed 2V 
 (C*) Mass 2M and speed 3V   (D) Mass M and speed 4V 
 (A) æO;eku 3M o pky V    (B) æO;eku 3M o pky 2V 

 (C*) æO;eku 2M o pky 3V   (D) æO;eku M o pky 4V 

Sol. (K.E.)Max. =  
2

1
2M × (3v)2   = 9 Mv2  
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9. A particle is moved from (0, 0) to (a, a) under a force F=(3 î  + 4 ĵ ) from two paths. Path 1 is OP and 

Path 2 is OQP. Let W1 and W2 be the work done by this force in these two paths. Then  

 ,d d.k ,d cy F  =(3 î  + 4 ĵ ) ds vUrxZr (0, 0) ls (a, a) rd nks iFkksa ls xfr djrk gSA iFk 1 OP gS rFkk iFk  

2 OQP gSA ekuk bu nksuksa iFkksa esa bl cy }kjk fd;k x;k dk;Z W1 rFkk W2 gSA rks &    

        
 (A*) W1 = W2  (B)   W1 = 2W2  (C) W2 = 2W2  (D)   W2 = 4W1 

Sol. The force is constant and hence conservative 
 cy fu;r gS rFkk blfy;s laj{kh; (conservative) gS] 

    W1 = W2  

 
10. Figure shows two pulley arrangements for lifting a mass m. In (a) the mass is lifted by attaching a mass 

2 m while in (b) the mass is lifted by pulling the other end with a downward force F=2 mg, If fa & fb are 
the accelerations of the two masses then (Assume string is massless and pulley is ideal)    

fp=k esa nks f?kjuh O;oLFkk n'kkZ;h x;h gS tks m nzO;eku mBkrh gSA (a) esa nzO;eku dks 2 m nzO;eku dh lgk;rk ls 

mBkrs gS tcfd (b) esa m nzO;eku dks nwljs fljs ij F=2 mg cy uhps dh vksj yxkdj mBkrs gSA ;fn fa o fb nksuksa 

nzO;ekuksa ds Roj.k gSa rks ¼eku yks jLlh nzO;eku jfgr gS ,oa f?kjuh vkn'kZ gSA½  

        
 (A) fa = fb  (B) fa = fb/2    (C*) fa = fb/3   (D) fa = 2 fb   

Sol. fa = 










mm2

mm2
g  = 

3

g
   

 fb = 
m

mgmg2 
 = g 

 So, fa = fb/3. 
 
11. A bob is attached to one end of a string other end of which is fixed at peg A. The bob is taken to a 

position where string makes an angle of 300 with the horizontal. On the circular path of the bob in 
vertical plane there is a peg ‘B’ at a symmetrical position with respect to the position of release as 
shown in the figure. If Vc and Va be the minimum tangential velocity  in clockwise and anticlockwise 
directions respectively, given to the bob in order to hit the peg ‘B’ then ratio Vc : Va is equal to : 

 ,d jLlh ds ,d fljs ls xksyd tqM+k gS rFkk nwljk fljk [kwaVh (peg) A ls tqM+k gSA xksyd dks fp=kkuqlkj {kSfrt ls 

300 fLFkfr rd ys tk;k tkrk gS rFkk ;gka ls NksM+k tkrk gSA Å/okZ/kj ry esa xksyd ds o`Ùkkdkj iFk ij [kwaVh (Peg)  

‘B’ NksM+us dh fLFkfr ds lkis{k ,d leferh fLFkfr ij fp=kkuqlkj fLFkr gSA vc xksyd dks ;gka ls Li'kZ js[kh; osx 

nsdj NksM+k tkrk gSA nf{k.kkorZ rFkk okekorZ fn'kkvksa esa xksyd ds [kwaVh (Peg) B ij Vdjkus ds fy,  fn;k x;k 

U;wure osx Øe'k% Vc rFkk Va gks rks Vc : Va gS :  

          

 (A) 1 : 1   (B) 1 : 2   (C*) 1 : 2  (D) 1 : 4 
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Sol. (C) For anti-clockwise motion, speed at the highest point should be . gR Conserving energy at (1) & 

(2) : 

 (C) okekorZ fn'kk esa xfr ds fy,] mPpre fcUnq ij pky gR  gksuh pkfg,A  (1) rFkk (2) ds e/; ÅtkZ laj{k.k ls: 

        

2
amv

2

1
 = )gR(m

2

1

2

R
mg    

  va
2 = gR + gR = 2gR  va = gR2   

 For clock-wise motion, the bob must have atleast that much speed initially, so that the string must not 
become loose any where until it reaches the peg B. 

 nf{k.kkorZ xfr ds fy, ckWc ds ikl çkjEHk esa de ls de bruk osx gksuk pkfg, ftlls oks <hyk gq, fcuk peg B ij 

igq¡p tk;sA 

 At the initial position : çkjfEHkd fLFkfr esa 

 T + mgcos600 = 
R

mv2
c ;  

     
 VC being the initial speed in clockwise direction.     
 VC dh çkjfEHkd pky nf{k.korZ fn'kk esa gSA     

 For VC min : Put T = 0 ; 
  VC min : ds fy, T = 0 j[kh gSA 

  VC = 
2

gR
    VC/Va = 

gR2

2

gR

 = 
2

1
 

  VC : Va = 1 : 2  Ans. 
 
12. In the figure (i) an extensible string is fixed at one end and the other end is pulled by a tension T. In 

figure (ii) another identical string is pulled by tension 'T' at both the ends. The ratio of elongation in 
equilibrium of string in (i) to the elongation of string in (ii) is   

 fp=k (i) esa n'kkZ;s vuqlkj ,d rU; jLlh dk ,d fljk tM+or gS nwljs fljs dks ruko T }kjk [khapk tkrk gS fp=k (ii) 

esa nwljh ,dleku jLlh ruko 'T' }kjk nksuksa fljksa ls [khaph tkrh gSA rks lkE;oLFkk esa jLlh (i) ds foLRkkj ls jLlh 

(ii) esa foLrkj dk vuqikr gksxk &      

      
 (A*) 1 : 1  (B) 1 : 2   (C) 2 : 1  (D) 0 
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Sol. Tension in both string shall be same which can be observed by making FBD of string in figure (1) 
 nksuks jfLl;ksa esa ruko leku gSA tks fd fp=kksa es muds FBD ls Li"V gSA 

   
 
13. A particle is thrown from ground with some initial speed in vertically upward direction, then the graphs 

representing this motion are : (taking upward direction as positive direction and g = 9.8 m/s2) 
 ,d d.k dks tehu ls fdlh izkjfEHkd pky ls Å/okZ/kj Åij iz{ksfir fd;k tkrk gS] rks bl xfr ds fy, lgh xzkQ 

gS:  (Åij dh fn'kk /kukRed rFkk g = 9.8 m/s2)     

 (A) 

t

9.8m/s2

acceleration ¼Roj . k½

    (B)     

 (C*) 

t

speed¼Pkky ½

    (D) None of these buesa ls dksbZ ughA 

Sol. Acceleration is –9.8 m/s2  
 So, a–t graph is straight line with zero slope below time axis. 
 Since acceleration is negative so slope of v–t graph is negative. 
 Speed = magnitude of velocity. 
 Roj.k –9.8 m/s2  gSA 

 vr%, a–t xzkQ le; v{k ds uhps 'kwU; <ky dh ljy js[kk gksxkA 

 D;ksafd Roj.k _.kkRed gS] vr% v–t xzkQ dk <ky _.kkRed gksxkA 

 pky = osx dk ifjek.k 

 

14. STATEMENT–1 : For a particle moving along a circular path with increasing speed, the magnitude of 
acceleration of particle may decrease with time.   

 STATEMENT–2 : The centripetal acceleration of a particle of mass m moving along a circle of radius R 

is 
2v

R
 where v is speed of the particle.      

 oDrO;–1 : c<+rh gqbZ pky ds lkFk o`Ùkkdkj iFk esa xfr djrs gq, d.k ds Roj.k dk ifjek.k le; ds lkFk ?kV 

ldrk gSA  

 oDrO;–2 : R f=kT;k ds o`Ùk esa xfr djrs gq, m nzO;eku ds d.k dk vfHkdsfUnz; Roj.k 
2v

R
 gksrk gS] tgk¡ v d.k dh 

pky gSA  

 (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1 
 (B*) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 
 (C) Statement-1 is True, Statement-2 is False 
 (D) Statement-1 is False, Statement-2 is True. 
 (A) oDrO;-1 lR; gS, oDrO;-2 lR; gS; oDrO;-2 oDrO; -1 dk lgh Li"Vhdj.k gSA 

 (B*) oDrO;-1 lR; gS, oDrO;-2 lR; gS ; oDrO;-2 oDrO;-1 dk lgh Li"Vhdj.k ugha gSA 

 (C) oDrO; -1 lR; gS, oDrO;-2 vlR; gSA 

 (D) oDrO; -1 vlR; gS , oDrO;-2 lR; gSA 

Sol. Even if tangential acceleration is decreasing speed of particle can increase resulting in increase of 
centripetal acceleration. Hence if speed increases we cant say acceleration of particle is increasing or 
decreasing. Therefore both statements are independently true. 

 ;|fi Li'kZ js[kh; Roj.k ?kV jgk gS] vfHkdsUnzh; Roj.k esa of̀} ds dkj.k d.k dh pky c<+sxhA vr% ;fn pky c<+sxh 

rks ge ;g ugh dj ldrs fd d.k dk Roj.k c<+sxk ;k ?kVsxkA vr% nksuksa oDrO; Lo:i :i ls lR; gSA 
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15. A stone  is released at rest  from a height of 45 m above the horizontal level ground. There is horizontal 
wind blowing due to which stone acquires an additional (in addition to acceleration due to gravity) 
horizontal acceleration of magnitude 10 m/s2 . Then the net distance travelled by stone before reaching 
ground is: ( Take g = 10m/s2 and neglect air resistance)   

 ,d iRFkj dks {kSfrt /kjkry ls 45 ehVj dh Å¡pkbZ ls fojkekoLFkk ls NksM+k tkrk gSA {kSfrt fn'kk esa py jgh gok 

ds dkj.k iRFkj 10 m/s2 ifjek.k dk vfrfjDr {kSfrt Roj.k ¼xq:Roh; Roj.k ds vfrfjDr½ izkIr dj ysrk gSA rc 

/kjkry ij igq¡pus ls igys iRFkj }kjk r; dqy nwjh gksxhA  (g = 10m/s2 rFkk ok;q izfrjks/k ux.; ekusa) 

 (A)  45 m.  (B*) 45 2  m  (C)  45 3 m  (D) cannot be determined 

          fu.kZ; ugh dj ldrsA 

Sol. 

45°

A
a = 2gnet

O B

45m
 

 AO = 45 m, AB = 45 2  
 net acceleration makes 45° with horizontal. Since u = 0,   
 The stone moves along AB. 
  Net distance travelled before  

 reaching ground is= 45 2 m. 

 

45°

A
a = 2gnet

O B

45m
 

AO = 45 m, AB = 45 2  
 dqy Roj.k {kSfrt ls 45° dk dks.k cukrk gS pwafd  u = 0,   

 iRFkj AB ds vuqfn'k xfr djrk gSA 
  /kjkry ij igq¡pus ls igys dqy  

   r; nwjh = 45 2  m gSA 
 

16. On a displacement/time graph, two straight lines make angles at 30º & 60º with the time axis. The ratio 
of the velocities represented by them is:  

 foLFkkiu le; xzkQ eas nks ljy js[kk;s le; v{k ds lkFk 30º rFkk 60º ds dks.k cukrh gSA muds }kjk osxksa ds 

vuqikr dks iznf'kZr fd;k tk;sxk& 

 (A) 1 : 2   (B*) 1 : 3  (C) 2 : 1  (D) 3 : 1 
 

17. A train is standing on a platform , a man inside a compartment of a train drops a stone . At the same 
instant train starts to move with constant acceleration . The path of the particle as seen by the person 
who drops the stone is :         

 ,d Vªsu IysVQkeZ ij [kM+h gSA ,d fMCcs ds vUnj ,d O;fDr iRFkj fxjkrk gS] blh {k.k jsyxkM+h fu;r Roj.k ls xfr 

izkjEHk djrh gSA og O;fDr tks iRFkj fxjkrk gSA ml O;fDr ds lkis{k iRFkj dk iFk gksxk :  

 (A)  parabola  
 (B)  straight line for sometime & parabola for the remaining time  
 (C*)  straight line   
 (D)  variable path that cannot be defined  

 (A) ijoy;  

 (B)  dqN le; ds fy, ljy js[kh; rFkk cps gq, le; esa ijoy;  

 (C*) ljy js[kk  

 (D) ifjorhZ iFk ftldks ifjHkkf"kr ugha fd;k tk ldrk  
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Sol. Relative to the person in the train, acceleration of the stone is ‘g’ downward, a (acceleration of train) 

backwards.   

 Vªsu esa [kM+s O;fDr ds lkis{k iRFkj dk Roj.k uhps dh vksj ‘g’ gS rFkk ‘a’ ihNs dh vksj ¼Vªsu ds Roj.k ls½  

 According to him mlds vuqlkj  :  x = 
1

2
 at2  ,  Y = 

1

2
gt2 

  
X

Y
 = 

a

g
  Y = 

g

a
 x  straight line.  ljy js[kh;  

18. A stone projected at an angle of 60º from the ground level strikes at an angle of 30º on the roof of a 

building of height ‘h’. Then the speed of projection of the stone is :    

 ,d iRFkj /kjkry ls 60º ds dks.k ij iz{ksfir fd;k tkrk gS ,oa h ÅapkbZ ,d bekjr dh Nr ij 30º ds dks.k ij 

Vdjkrk gS rks iRFkj dh iz{ksi.k pky gSA   

       

 (A) 2gh   (B) 6gh    (C*) 3gh   (D) gh   

Sol. (C) 
 Let initial and final speeds of stone be u and v. 

 ekuk ,d iRFkj dh izkjafHkd o vafre pky u rFkk v gSA 

  v2 = u2 – 2gh  .........(1) 
 and rFkk v cos 30° = u cos 60° ..........(2) 

 solving 1 and 2 we get 

 1 rFkk 2 dks gy djus ij  

 u = 3gh  

19. Two particles A and B are placed as shown in figure. The particle A on the top of a tower of heigh H, is 
projected horizontally with a velocity u and the particle B is projected along the horizontal surface 
towards the foot of the tower, simultaneously. When particle A reaches at ground, it simultaneously hits 
particle B. Then the speed of projection of particle B is : (Neglect any type of friction)   

 nks d.k A o B fp=k esa n'kkZ;s vuqlkj fLFkr gSA d.k A dks H Å¡pkbZ dh ehukj ds 'kh"kZ ls {kSfrt osx u ls ç{ksfir 

fd;k tkrk gS rFkk d.k B dks {kSfrt lrg ds vuqfn'k ehukj ds fupys fcUnq dh vksj lkFk&lkFk ç{ksfir fd;k tkrk 

gSA tc d.k A /kjkry ij igq¡prk gS rc mlh le; d.k B ls Vdjkrk gS rks d.k B ds ç{ksi dh pky gS : (lHkh 

çdkj dk ?k"kZ.k ux.; gS) 

      

 (A) 
g

d
2H

  (B*) 
g

d u
2H

    (C) 
g

d u
2H

   (D) u 

Sol. t = 
2H

g
 = time taken by 'A' to reach the surface  'A' ds lrg ij igq¡pus esa yxk le; 

 Let velocity of 'B' is 'v' ekuk 'B' dk osx 'v' gS 

 ut + vt = d  v = 
d

t
– u. 
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20. Two blocks of masses m1 and m2 are connected with a massless unstretched spring and placed over a 
plank moving with an acceleration ‘a’ as shown in figure. The coefficient of friction between the blocks 
and platform is .   

 fp=kkuqlkj m1 rFkk m2 nzO;eku ds nks CykWd nzO;eku ghu rFkk vfoLrkfjr fLizax ls tqM+s gS rFkk ‘a’ Roj.k ls xfr'khy 

IysVQkWeZ ij j[ks gSA CykWd rFkk IysVQkWeZ ds e/; ?k"kZ.k xq.kkad  gS rks 

       
 (A) spring will be stretched if a > g  
  ;fn a > g rks fLizax esa f[kapko gksxkA   

 (B) spring will be compressed if a  g   
  ;fn a  g rks fLizax esa laihM+u gksxkA   

 (C) spring will neither be compressed nor be stretched for a  g 
  ;fn a  g gS rks fLizax esa u rks laihM+u gksxk u f[kapko gksxkA   
 (D*) spring will be in its natural length under all conditions 
  lHkh fLFkfr;ksa esa fLiazx viuh lkekU; fLFkfr esa jgsxhA   

Sol. (D) Let the value of ‘a’ be increased from zero. As long as a  g, there shall be no relative motion 
between m1 or m2 and platform, that is, m1 and m2 shall move with acceleration a. 

 As a > g the acceleration of m1 and m2 shall become g each. 
 Hence at all instants the velocity of m1 and m2 shall be same 
   The spring shall always remain in natural length. 
gy. (D) ekuk ‘a’ dk eku 'kwU; ls c<+krs gSA tSls gh a  g gksxk rks m1, m2 rFkk IysVQkWeZ ds e/; dksbZ lkis{k xfr ugh 

gksxhA vFkkZr~ m1 rFkk m2, 'a' Roj.k ls xfr djsxsaA 

 As a > g the acceleration of m1 and m2 shall become g each. 
 tSls gh a > g gksxk rks m1 rFkk m2 izR;sd dk Roj.k g gksxkA 
 Hence at all instants the velocity of m1 and m2 shall be same 
 vr% lHkh fLFkfr;ksa esa m1 rFkk m2 dk osx leku gksxkA 

   The spring shall always remain in natural length. 
 fLizax ges'kk bldh okLrfod yEckbZ esa jgsxh !  
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ANSWER KEY OF DPP NO. : B30 
1. (D)  2.  (A)  3. (D)  4. (A)(B)(C)  5. (C) (D)  6. (A) (D)   
7. (A)(B)(C) (D)   8. (B)(D)  9.  (B) (C)  10. 3 11.  (A) q  (B) q  (C) r  (D) q 
 
1. A particle of mass m moving along a straight line experiences force F which varies with the distance x 

travelled as shown in the figure. If the velocity of the particle at x0 is
m

xF2 00 , then velocity at 4 x0 is: 

 m nzO;eku dk ,d d.k ljy js[kk esa F cy ds dkj.k xfr djrk gSA cy F, d.k }kjk r; nwjh x ds lkFk fp=kkuqlkj 

cnyrk gSA ;fn x0 ij d.k dk osx
m

xF2 00 , gks rks 4 x0  ij osx gksxk : 

   

 (A) 2
m

xF2 00      (B) 2
m

xF 00     (C) 
m

xF 00    (D*) none of these buesa ls dksbZ ugha 

Sol. Increase in KE = work done  
 xfrt ÅtkZ esa o`f) = fd;k x;k dk; 

Z 
2

1
m v2

2 –
2

1
m 








m

xF2 00 =
2

1
  (2F0 + F0) 3x0  

 v2 =
m

xF11 00 .  
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2. A block of mass m is attached with a massless spring of force constant k. The block is placed over a  

fixed rough inclined surface for which the coefficient of friction is µ = 
4

3
. The block of mass m is initially 

at rest. The block of mass M is released from rest with spring in unstretched state. If minimum value of 

M required to move the block up the plane is 
a

m
b

. Then find the minimum value of a + b. a, b are 

integers. (neglect mass of string and pulley and friction in pulley.)  
 ,d m nzO;eku dk xqVdk k cy fu;rkad okyh nzO;ekughu fLizax ls tqM+k gqvk gSA xqVdk fLFkj [kqjnjs urry ij 

j[kk gSA ftldk ?k"kZ.k xq.kkad µ = 
4

3
 gSA m nzO;eku dk xqVdk çkjEHk esa fLFkj gSA M nzO;eku ds xqVds dks  fojke ls 

NksM+k tkrk gS] NksMrs le; fLçax lkekU; yEckbZ voLFkk esa gSA vxj M dk U;wure eku 
a

m
b

 gks rkfd xqVdk ry 

ij Åij dh vksj xfr dj lds (jLlh] f?kjuh dk nzO;eku rFkk f?kjuh esa ?k"kZ.k ux.; ekfu,A) rks a + b dk U;wure 

eku crkvksaA ;fn a vkSj b iw.kkZd gks   

       
 (A*) 8    (B) 9    (C) 11     (D) 5   
Sol. As long as the block of mass m remains stationary, the block of mass M released from rest comes 

down by  
K

Mg2
 (before coming it rest momentanly again).  

 Thus the maximum extension in spring is  x = 
K

Mg2
    ................. (1) 

 for block of mass m to just move up the incline  
 kx = mg sin  +  mg cos   ................. (2) 

 2Mg = mg × 
5

3
 + 

4

3
 mg × 

5

4
  or    M = 

5

3
 m  Ans.] 

 Hence a + b = 8 

 vxj m æO;eku dk CykWd fLFkj jgrk gS rks M æO;eku dk CykWd fojke ls eqDr gksdj 
K

Mg2
 uhps vkrk gSA (iqu% 

{kf.kd fojkekoLFkk ij vkus ls igys).  
 bl izdkj fLizax esa vf/kdre foLrkj gS  

 x = 
K

Mg2
    ................. (1) 

 m æO;eku dk CykWd Bhd urry ls Åij pyus ds fy,  
 kx = mg sin  +  mg cos   ................. (2) 

 2Mg = mg × 
5

3
 + 

4

3
 mg × 

5

4
  or    M = 

5

3
 m  Ans. 

3. A bead of mass m is attached to one end of a spring of natural length R and spring constant  

k =
R

mg)13( 
 . The other end of the spring is fixed at point A on a smooth vertical ring of radius R as 

shown in figure. The normal reaction at B just after it is released to move is   

 ,d m nzO;eku dk eudk R çkdf̀rd yEckbZ dh fLçax ds ,d fljs ftldk cy fu;rkad k =
R

mg)13( 
  ls tksM+k 

tkrk gSA fLçax dk nwljk fljk fp=kkuqlkj fpduh R f=kT;k dh Å/okZ/kj oy; ds fcUnq A ij tM+or~ (fixed) gSA 

bldks (eudk) xfr ds fy, NksM+us ds rqjUr ckn B ij vfHkyEc çfrfØ;k cy D;k gksxkA  

          

 (A) 
2

mg
   (B) mg3   (C) mg33   (D*) 

2

mg33
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Sol.(D) The extension is spring is x = 2R cos 30° – R =  R13   

     
 Applying Newton's second law to the bead normal to circular ring at point B  

  N = k  R13   cos 30° + mg cos 30° 

  = 
 

R

13 
 mg  13   R cos 30° + mg cos 30° 

  N = 
2

mg33
 

 
4. A smooth hemisphere of mass m and radius R is at rest. A smooth solid sphere of mass 2m and radius 

R moving with velocity V0 between two horizontal smooth surfaces separated by a distance slightly 
greater than 2R as shown in figure. Solid sphere collides with the hemisphere. If coefficient of restitution 

is 
2

1
,  then  :      

 m nzO;eku rFkk R f=kT;k dk ,d fpduk v)Zxksyk fojke esa j[kk gSA ,d 2m nzO;eku rFkk R f=kT;k dk ,d fpduk 

Bksl xksyk fp=kkuqlkj V0 pky ls nks {kSfrt fpduh lrg ftuds e/; dh nwjh 2R ls FkksM+h lh T;knk gS] ds e/; xfr 

djrk gSA Bksl xksyk] v)Zxksys ls Vdjkrk gSA ;fn çR;koLFkku xq.kkad 
2

1
 gS rks :   

      
 (A*) The speed of hemisphere after collision is V0 

 (B*) The speed of solid sphere after collision is 
2

V0  

 (C*) The loss in kinetic energy of the system is 
4

1
mV0

2 

 (D) The final kinetic energy of hemisphere 
4

1
 is th the initial kinetic energy of sphere 

 (A*)  VDdj ds ckn v)Zxksys dh pky V0 gksxhA 

 (B*)  VDdj ds ckn Bksl xksys dh pky
2

V0   gksxhA 

 (C*)  fudk; dh xfrt ÅtkZ esa deh 
4

1
mV0

2 gksxhA 

 (D)  v)Zxksys dh vfUre xfrt ÅtkZ] Bksl xksys dh çkjfEHkd xfrt ÅtkZ dh 
4

1
th gksxhA 

Sol. 2mV0 = 2mV1 + mV2 

  
2

1
= e = 




cosV

)cosVcosV(

0

12   

 V1 = (2 – e) 
3

V2  = 
2

V0       

   

 V2 = (1 + e) 
3

V2 0  = V0 

 K.E. = 
2

1
2m V0

2 
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 K.E. = 
2

1
2m × 

4

V 2
0  + 

2

1
 × m × V0

2 

 Loss in K.E. xfrt ÅtkZ esa gkfu = 
4

1
mV0

2 . 

 
5. A smooth sphere A of mass m collides elastically with an identical sphere B at rest. The velocity of A 

before collision is 8 m/s in a direction making 60º with the line joining the centres at the time of impact. 
Which of the following is/are possible :     

 ,d m nzO;eku dk fpduk xksyk A nwljs ,d leku fLFkj xksys B ls iw.kZr% izR;kLFk Vdjkrk gSA VDdj ds igys A 

Vdjkrs le; nksuksa ds dsUnzks dks tksM+us okyh js[kk ls 60º dk dks.k cukrs gq;s 8 m/s ls xfr djrk gSA fuEu esa ls 

dkSulk@dkSuls fodYi lEHko  gSa 
 (A) the sphere A comes to rest after collision 
 VDdj ds ckn xksyk A fLFkj gks tk;sxkA 
 (B) the sphere B will move with a speed of 8 m/s after collision 
 VDdj ds ckn xksyk B,  8 m/s pky ls xfr djsxkA 
 (C*) the directions of motion of A and B after collision are at right angles 
 VDdj ds ckn A o B nksuksa ,d nwljs ds yEcor~ xfr djsxsaA 

 (D*) the speed of B after collision is 4 m/s. VDdj ds ckn B dk osx 4 m/s gksxkA 
Sol. Sphere A moving with velocity v has a component v/2 along the line joining the centres of the spheres 

at the time of collision and another component v 3 /2  perpendicular to the previous direction. After 
collision the component along the line will interchange i.e. B will move with      v/2 velocity i.e. 4 m/s 

along the line joining the centres and A moves with v 3 /2 velocity  at perpendicular direction to B. 

 v osx ls xfr'khy xksys  S VDdj ds le; ij xksyksa ds dsUæ dks tksM+us okyh js[kk ds vuqfn'k ,d ?kVd v/2 rFkk 

nwljk ?kVd igys dh fn'kk ds yEcor~ v 3 /2 gSA VDdj ds ckn js[kk ds vuqfn'k ?kVd vkil esa cny tk,saxs 

vFkkZr~ B , v/2 osx ds lkFk vFkkZr~ 4 m/s ls dsUæksa dks tksM+us okyh js[kk ds vuqfn'k xfr djsxk rFkk A,  B  ls 

yEcor~ fn'kk ij v 3 /2  osx ds lkFk xfr djsxkA 
 
6. One end of an ideal spring (spring constant k) is attached to a rigid wall and other end to a block kept 

on a horizontal smooth surface .The spring is always horizontal .The block is released from rest when 
the spring is elongated by x    

 vkn'kZ fLizax ¼fLizax fu;rkad k½ dk ,d fljk ,d n`<+ nhokj ls tqM+k gqvk gS rFkk nwljk fljk ?k"kZ.k jfgr {kSfrt lrg 

ij fLFkr CykWd ls tqM+k gqvk gSA fLizax lnSo {kSfrt gSA CykWd dks fojkekoLFkk ls NksM+k tkrk gS tc fLizax x foLrkfjr 

gksrh gSA 

 (A*) The maximum work done by the spring on the block in the subsequent motion is  2kx
2

1
 

 (B) The block is at rest when the spring is in its undeformed state   
 (C) The spring always does positive work when the block moves away from the wall.  
 (D*) The spring does negative work whenever the block slows down. 

 (A*) vkxs dh xfr esa fLizax }kjk CykWd ij fd;k x;k vf/kdre dk;Z 
2kx

2

1
 gksxkA 

 (B) CykWd fojkekoLFkk ij gS tc fLizax viuh vfodr̀ voLFkk esa gSA  

 (C) tc CykWd nhokj ls nwj xfr djrk gS rc fLizax lnSo /kukRed dk;Z djrh gSA  

 (D*) tc CykWd eafnr gksrk gS rc fLizax _.kkRed dk;Z djrh gSA  

Sol: Maximum work done by the spring = maximum loss in P.E. of the spring = 2kx
2

1
 

 The block will have maximum KE when the spring is in its undeformed state i.e., P.E =0 state 
 When spring does negative  work the kinetic energy of the block will decrease. 
 While moving away from the wall the P E of the spring first decreases and then increases and therefore 

the K.E  of  the block first increases and then decreases. 
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Sol: fLçax }kjk fd;k x;k vf/kdre dk;Z = fLçax dh fLFkfrt ÅtkZ esa vf/kdre gkfu = 2kx
2

1
 

 tc fLçax viuh vfod̀r voLFkk esa gs rc CykWd dh xfrt ÅtkZ vf/kdre gksxh P.E =0 voLFkk 

 tc fLçax /kukRed dk;Z djrh gS rks CykWd dh xfrt ÅtkZ ?kVsxhA 

 tcfd nhokj ls nwj xfr dj jgh fLçax dh fLFkfrt ÅtkZ igys ?kVrh gS rFkk fQj c<+rh gSA vr% CykWd dh xfrt 

ÅtkZ igys c<+rh gS rFkk fQj ?kVrh gSA  

 
COMPREHENSION 
 A particle is moved along the different paths OAC, OBC & ODC as shown in the fig. Path ODC is a 

parabola, y = 4 x2. A force F


 = ĵyxîyx 2  acts on the particle. 

 Now answer the following questions :    
 ,d d.k vyx&vyx jkLrksa ls OAC, OBC rFkk ODC ds vuqfn'k fp=kkuqlkj pyk;k tkrk gSA ODC ,d ijoy;  

y = 4 x2 gSA d.k ij ,d  cy F


 = ĵyxîyx 2  vkjksfir gSA vc fuEu iz'uksa ds mÙkj nhft;sA 

      

y

B C(1,4)

D

O A
x
 

7. The work done by the force F


 on particle  : 
 (A*) on path OAC is 8J    (B*) On path OBC is 2J 

(C*) On path ODC is 
19

3
J   (D*) In a loop ODCBO is 

13

3
J 

 d.k ij cy  F


 }kjk fd;k x;k dk;Z gksxkA 

 (A) iFk OAC ds vuqfn'k 8J   (B) iFk OBC ds vuqfn'k 2J 

 (C) iFk ODC ds vuqfn'k 
19

3
J   (D) iFk ODCBOds vuqfn'k 

13

3
J 

Sol. (WF)OAC =   )dyyxdxxy( 2  

 =  
A

0

2 )dyyxdxxy(  +  
C

A

2 )dyyxdxxy(  

 ON OA path ; 
  y = 0 , dy = 0 and on AC path 
 x = 1 , dx = 0  

 So (WF)OAC =   
A

0
)dy.0dx.0(  +  





4y

0y
)dyy10(   = 8 J 

 (WF)OBC = 0 +  
C

B

2 )dyyxdxxy(  

  =  


1

0x

2 )}0(4xdx4x{  = 2 J 

 (WF)ODC =  
 2x4y

2 )dyyxdxyx(  

  =   
1

0

222 )dxx8x4xdxx4x(    = 1 +  
6

32
   =  

3

19
J 

 for loop ODCBO 
3

19
 – 2 = 

3

13
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8. The force 2ˆ ˆF xyi x yj 


  

 cy 
2ˆ ˆF xyi x yj 


       

 (A) is conservative 
 (B*) is non-conservative 
 (C) work is non-zero while particle moving on x-axis. 
 (D*) work is zero while particle moving on y-axis. 
 (A) laj{kh gS  

 (B*) vlaj{kh gS  

 (C) fd;k x;k dk;Z v'kwU; gS] tc d.k x-v{k ij xfreku gSA. 

 (D*) cy }kjk fd;k x;k dk;Z 'kwU; gS tc d.k y-v{k ij xfreku gSA. 

Sol. work done by F


 is different for different paths from O to C. 
 on y-axis, F = 0,   WF = 0 
 O ls C rd vyx&vyx iFkksa ds fy, F


 }kjk fd;k x;k dk;Z vyx&vyx gSA  

 y-v{k ij, F = 0,   WF = 0 
 
9. Two particle of equal mass 1 and 2 are at rest at A and B respectively. they come under the influence of 

force F


, particle 1 moves on part A to C, whereas, particle 2 moves on part B to C, and they acquire 
kinetic energies E1 and E2 by reaching point C respectively. Then  (Ignore word done by all other forces) 

 leku æO;eku ds nks d.k 1 rFkk 2 Øe'k% A rFkk B  fojke ij gSA os nksuksa ,d cy F


 ds izHkko ds varxZr vkrs gSa, 

d.k  1, A ls C Hkkx ij xfr djrk gS, tcfd d.k 2 B ls C Hkkx ij xfr djrk gS rFkk mu nksuksa }kjk C fcUnq ij 

igqapus rd Øe'k% E1 o E2 xfrt ÅtkZ xzg.k dh tkrh gS  rc ¼vU; cyks }kjk fd;k x;k dk;Z ux.; ekus½ 
  

 (A) E1 < E2  (B*) E2 < E1   (C*) E1 = 4E2   (D) E2 = 4E1 

Sol. (wF)AC = 
C

2

A

(xydx x ydy)  

 On AC path, AC iFk ij x = 1, dx = 0 

 So, (wF)AC = 
Y 4

Y 0

(0 ydy)




  = 8J 

 Similarly blh izdkj,  (wF)BC = 2J 
 Hence, by work-energy theorem, 
 vr% dk;Z ÅtkZ izes; ls 
  E1 = (wF)AC = 8J 
  E2 = (wF)BC = 2J 
  E2 < E1  and  E1 = 4E2

  
10. A homogenous body consists of right circular conical portion attached to a hemispherical portion of 

radius R = 3 m. The height H of cone if the centre of gravity of the composite body coincides with the 
centre O of the circular base of the cone is n. then find n (where n is integer) 

 ,d leakx oLrq esa ,d 'kadq dk o`Ùkkdkj Hkkx R = 3 m f=kT;k ds ,d v)Zxksykdkj Hkkx ls tqM+k gSA ;fn lEiw.kZ 

oLrq dk xq:Ro dsUnz 'kadq ds o`Ùkkdkj vk/kkj ds dsUnz O ls lEikrh gS rks 'kadq dh Å¡pkbZ H dk eku n gks rks n dk 

eku Kkr djksA (n ,d iw.kk±d gS) 

       
Ans. 3 
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Sol.  









4

H
m1  = 








8

R3
m2 , 

3

1
R2 H ×

4

H
  = 








8

R3
R

3

2 3  

 H = 3 R = 3 m. 
 H = n = 3  Ans. 
 
 
11. Match the following fuEu dks lqesfyr dhft, &      
 Following is a solid object formed by three parts which are a solid hemisphere, solid cyllinder and a 

solid cone. The material of the object is uniform and all the above parts are made up of the same 
material. The dimensions of the objects are indicated in the figure. The points A,B,C,D,E lie on the 
common axis of the system as shown in the figure. Point C is the centre of the cylinder. 

 fuEu ,d Bksl oLrq gS tks rhu oLrqvksa ls feydj cuh gSA ;s oLrq,sa ,d Bksl v)Zxksyk] Bksl csyu vkSj ,d Bksl 

'kadq gSA oLrq dk inkFkZ le:i forfjr gS vkSj lHkh oLrq,sa leku inkFkksZ ls cuk;h x;h gSA lHkh foek,sa fp=k esa 

çnf'kZr gSA fcUnq A,B,C,D,E fp=k esa n'kkZbZ xbZ fudk; dh mHk;fu"V v{k ij fLFkr gSA fcUnq C csyu dk dsUnz gSA  

     

d

d

d

C
d/2

A

B

D

E  
   Column I      Column II 
 (A) Centre of mass of the whole system lies on    (p) AB 
       segment 
 (B) Centre of mass of the system of only hemisphere and  (q) BC 
        cyllinder lies on segment 
 (C) Centre of mass of the system of only cone and   (r) CD 
      cyllinder lies on segment 
 (D) Centre of mass of the system of only hemisphere   (s) DE 
      and cone lies on segment 
 (A) iwjs fudk; dk nzO;eku dsUnz fdl vUr[k.M ij fLFkr gSA   (p) AB 

 (B) dsoy v)Zxksys o csyu ds fudk; dk nzO;eku dsUnz fdl   (q) BC 

        vUr[k.M ij fLFkr gSA  

 (C) dsoy 'kadq o csyu ds fudk; dk nzO;eku dsUnz fdl    (r) CD 

      vUr[k.M ij fLFkr gSA 

 (D) dsoy v)Zxkys o 'kadq ds fudk; dk nzO;eku dsUnz fdl   (s) DE 

      vUr[k.M ij fLFkr gSA 
Ans. (A) q  (B) q  (C) r  (D) q 
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Sol. Replacing the three bodies by their Com at E, F & G. Let  be their common density. 

 Xcm =  

 
a

d
3

2
)d(d

3

1

d
8

11
d

3

2

2

d
)d(

4

d
d

3

1

333

333







 






 




















 






















 

    

 where,   






  3d
3

1
 is the mass of cone, 

   )d( 3 is the mass of cylinder 

 &   






  3d
3

2
is the mass of hemisphere.  

 rhuksa oLrqvksa dks muds æO;eku dsUæ E, F rFkk G }kjk O;ofLFkr djus ij ekuk mudk mHk;fu"B ?kUkRo  gSA  

 Xcm =  

 
a

d
3

2
)d(d

3

1

d
8

11
d

3

2

2

d
)d(

4

d
d

3

1

333

333







 






 




















 






















 

    

 tgk¡,   






  3d
3

1
 'kadq dk æO;eku gS 

   )d( 3 csyu dk æO;eku gSA 

 &   






  3d
3

2
v)Z xksys dk æO;eku gS  

  

d/2

d/2

d/4

Ref. line

E

F

G

3d
8

E

F

G

3d
8

E

F

G

3d
8
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2. DPP Syllabus : 
 

DPP No. : B31 (JEE-ADVANCED) 
Total Marks :  42         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.8 (4 marks 2 min.)  [24, 12] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 

 
ANSWER KEY OF DPP NO. : B31 

1.  (B)  2. (B)  3.  (A) (C) (D)  4. (A) (D)  5. (A)(C)  6. (A) (C)   
7. (A) (C)  8. (A) (D)  9. 17 10.  (A) – (s) ; (B) – (p,q,r,s,t) ; (C) – (p,q,r,s,t) ; (D) – (qr,s,t) 

1. Three particle A, B & C move in a circle of radius r =

1

m, in anticlockwise direction  with speeds 1 m/s, 

2.5 m/s and 2 m/s  respectively. The initial positions of A, B and C are as shown in figure. The ratio of 
distance travelled by B and C by the instant A, B and C meet for the first time is 

rhu d.k A,B rFkk C f=kT;k r =

1

,m, ds o`Ùk ij okekorZ fn'kk esa Øe'k% 1 m/s, 2.5 m/s rFkk 2 m/s  dh pky ls 

xfreku gSaA A, B rFkk C dh çkjfEHkd fLFkfr;ka fp=k esa n'kkZ;h xbZ gSaA B rFkk C }kjk r; dh xbZ nwfj;ksa dk vuqikr 

ml {k.k D;k gksxk] tc  A, B rFkk C igyh ckj feyrs gSa &     

      sss   

(A) 3 : 2   (B*) 5 : 4   (C) 3 : 5  (D) 3 : 7 
 
2. A particle is tied to one end of a light inextensible string and is moving in a vertical circle, the other end 

of string is fixed at the centre. Then for complete motion in circle, which is correct. (air resistance is 
negligible)        

 ,d d.k ,d gYdh vforkU; Mksjh ds ,d fljs ls ca/kk gqvk gS rFkk m/okZ/kj o`Ùk esa xfr dj jgk gSA Mksjh dk nqljk 

dsUnz ij fLFkj ¼fixed½ gS rks o`Ùk esa lEiw.kZ xfr ds fy, fuEu esa ls dkSulk fodYi lgh gSA (ok;q izfrjks/k ux.; gSA)    

 (A) Acceleration of the particle is directed towards the centre. 
 (B*) Total mechanical energy of the particle and earth remains constant 

 (C) Tension in the string remains constant 
 (D) Acceleration of the particle remains constant 
 (A) d.k dk Roj.k dsUnz dh vksj gksxkA    

(B*) d.k rFkk iF̀oh dh dqy ;kaf=kd ÅtkZ fu;r gksxhA 

 (C) Mksjh esa ruko fu;r jgrk gSA   

 (D) d.k dk Roj.k fu;r jgrk gSA 
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3. A wedge of mass M is pushed with an constant acceleration of a = gtan along a smooth horizontal 
surface and a block of mass m is projected down the smooth incline of the wedge with a velocity V 
relative to the wedge.      

 ,d fpduh {kSfrt lrg ds vuqfn'k M nzO;eku ds ost dks fu;r Roj.k a = gtan }kjk /kdsyk tkrk gS rFkk ost ds 

lkis{k m nzO;eku ds CykWd dks ost dh fpduh ur lrg ij V osx ls iz{ksfir fd;k tkrk gSA  

      

 (A*) The time taken by the block to cover distance L on the incline plane is 
V

L
 

 urry ij CykWd }kjk L nwjh r; djus esa 
V

L
 le; yxrk gSA 

 (B) The time taken by the block to cover distance L on the incline plane is  
sing

L2
 

 urry ij CykWd }kjk L nwjh r; djus esa 
sing

L2
 le; yxrk gSA 

 (C*) The normal reaction between the block and wedge is mg sec  
 CykWd rFkk ost ds e/; vfHkyEc izfrfØ;k cy mg secgSA  

 (D*) The horizontal force applied on the wedge to produce acceleration a is (M + m) g tan. 
 ost dks a Roj.k iznku djus ds fy, ost ij vkjksfir {kSfrt cy (M + m) g tangSA 
 

4. A single conservative force F(x) acts on a particle that moves along the x-axis. The graph of the 
potential energy with x is given. At x = 5m, the particle has a kinetic energy of 50J and its potential 
energy is related to position 'x' as U = 15+(x–3)2 Joule, where x is in meter. Then :   

 ,d ,dy laj{kh cy F(x) ds çHkko esa ,d d.k tks x-v{k ds vuqfn'k xfreku gS] ds fy,] fLFkfrt ÅtkZ dk x ds 

lkFk ifjorZu fuEu xzkQ esa n'kkZ;k x;k gSA ;fn x = 5m ij d.k dh xfrt ÅtkZ 50J gks rFkk bl fLFkfr ij 

fLFkfrt ÅtkZ dk fLFkfr 'x' s ds lkFk lEcU/k U = 15+(x–3)2 twy ls fn;k tkrk gS tgkW x ehVj esa gSA rks &  

     
 (A*)  The mechanical energy of system is 69 J. 
 fudk; dh ;kaf=kd ÅtkZ 69 J gSA 
 (B)  The mechanical energy of system is 19J. 
 fudk; dh ;kaf=kd ÅtkZ 19 J gSA 
 (C)  At x = 3, the kinetic energy of particle is minimum  
 x = 3 ij d.k dh xfrt ÅtkZ U;wure~ gSA 
 (D*) The maximum value of kinetic energy is 54 J.  
 xfrt ÅtkZ dk vf/kdre~ eku 54 J gSA 

 

 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-3 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Sol. (A,D) 
 At x = 5m,  KE = 50J 
   PE = 15+ (5 – 3)2  = 19 J 
 Mechanical energy = 69 J 
 ;kaf=kd ÅtkZ = 69 J 

 KEmax = Total Energy dqy ÅtkZ – PEmini = 69 – 15 = 54 J 
 

5. A particle moves in a circle of radius r with angualr velocity 


. At some instant  its velocity v


 and 
radius vector with respect to centre of the circle is r


. At this instant centripetal acceleration ca


 will be : 

 ,d d.k 


 dks.kh; osx ls r f=kT;k ds o`Ùk esa xfr djrk gSA dqN le; ij bldk osx v


 rFkk o`Ùk ds dsUnz ds lkis{k 

f=kT; lfn'k r


 gSA bl {k.k ij vfHkdsUnzh; Roj.k ca


 gksxkA    

 (A*) v


  (B) v 
 

  (C*) ( r ) 
 

  (D) v (r ) 
 

 

Sol. As, pwafd   v r 
 

   

  
  ca v 

 
 or ;k ca ( r )  

  
 

 
6. A point moves in the plane so that its tangential acceleration wt = a & its normal acceleration wn = bt4, 

where a & b are positive constants & t is time. At the moment t = 0 the point was at rest. Find how the 
curvature radius R of the point's trajectory & the total acceleration w depend on the distance covered s.  

 ,d fcUnq ,d ry esa xfreku gS mldk Li'kZjs[kh; Roj.k wt = a rFkk vfHkyEcor~ Roj.k wn = bt4 gS, tgk¡ a rFkk b 

/kukRed fu;rkad rFkk t le; gSA t = 0 ij fcUnq fojke voLFkk esa gSA Kkr dhft, fd nwjh s ij bldh oØrk f=kT;k 

R ,oa dqy Roj.k W fdl izdkj ls fuHkZj djsaxs \   

 (A*) 
3a

R
2bs

      (B) 
2a s

R
2b

   

 (C*) w = a 

22

3

4bs
1

a

 
  
 

   (D) w = a
2

3

4bs
1

a

   
 

 

 [ Ans: R =
3a

2bs
,  = a

22

3

4bs
1

a

 
  
 

] 

Sol. v =at 

 s = 2at
2

1
,  








a

s2
t2  

 an = 
R

v2

 

 R = 
n

2

a

v
 = 

bs2

a

bt

a

bt

ta 3

2

2

4

22

  

 w = 
R

v
a

2
2   

 = 

2

3

2

4

22
2

a

bs4
1a

a

)bs4(
a 
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 COMPREHENSION : 
 A small block of mass 20 kg rests on a bigger block of mass 30 kg, which lies on a smooth horizontal 

plane. Initially the whole system is at rest. The coefficient of friction between the blocks is 0.5. A 
horizontal force F = 50 N is applied on the lower block. (Assume 30 kg block is long)  

  20 kg nzO;eku dk NksVk xqVdk 30 kg  nzO;eku ds cM+s xqVds ij j[kk gS rFkk ;g ,d fpdus {kSfrt ry ij j[kk gSA 

izkjEHk esa lEiw.kZ fudk; fojke esa gSA xqVdksa ds e/; ?k"kZ.k xq.kkad 0.5 gSA uhps okys CykWd ij F = 50 N  ifjek.k dk 

{kSfrt cy vkjksfir gS (ekuk 30 kg dk CykWd cgqr yEck gS) %    

      
 
7. For the given system choose the correct options regarding work done by the frictional force in  

t = 2s 
 (A*) The work done by the frictional force on upper block is 40J 
 (B) The work done by the frictional force on upper block is – 20J 
 (C*) The work done by the frictional force on lower block is –40J 
 (D) The work done by the frictional force on lower block is 20J 
 fn;s x;s fudk; ds fy;s t = 2s esa ?k"kZ.k cy }kjk fd;s x;s dk;Z ls lEcaf/kr lgh fodYiksa dks pqfu;sA  

 (A*)  Åij ds CykWd ij ?k"kZ.k cy }kjk fd;k x;k dk;Z 40J gSA  

 (B) Åij ds CykWd ij ?k"kZ.k cy }kjk fd;k x;k dk;Z  – 20J gSA 

 (C*) uhps ds CykWd ij ?k"kZ.k cy }kjk fd;k x;k dk;Z  –40J gSA 

 (D) uhps ds CykWd ij ?k"kZ.k cy }kjk fd;k x;k dk;Z  20J gSA  
  
8. For the given system choose the correct options regarding velocity of blocks at t = 4s, 
 fn;s x;s fudk; ds fy;s t = 4s ij CykWd ds osx ls lEcaf/kr lgh fodYiksa dks pqfu;sA , 
 (A*) The velocity of upper block is 4m/s 
 (B) The velocity of lower block is 3m/s 
 (C) The velocity of upper block is 6m/s 
 (D*)  The velocity of lower block is 4m/s 
 (A*) Åijh CykWd dk osx 4m/s gSA 

 (B) fupys CykWd dk osx 3m/s gSA 

 (C) Åijh CykWd dk osx 6m/s gSA 

 (D*)  fupys CykWd dk osx 4m/s gSA 
Sol. (a) Assume 20 kg and 30 kg block to move together  

  a =
50

50
 = 1 m/s2 

    

   
  frictional force on 20 kg block is   
  f = 20 × 1 = 20 N 

 The maximum value of frictional force is   fmax =
2

1
× 200 = 100 N   

 Hence no slipping is occurring.  
  The value of frictional force is f = 20 N.   
 
 
 Distance travelled in t = 2 seconds.  

  S =
2

1
  × 1 × 4 = 2m. 

 Work done by frictional force on upper block is  
  Wfri =  20 × 2 = 40 J 
 Work done by frictional force on lower block is = – 20 × 2 = – 40 J.  
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gy % (a) ekuk 20 kg rFkk 30 kg CykWd lkFk&lkFk xfr djsaxs 

  a =
50

50
   = 1 m/s2 

   

  
30 kg F = 50N

f

 
 20 kg ds CykWd ij ?k"kZ.k cy  
  f = 20 × 1 = 20 N 

 ?k"kZ.k cy dk vf/kdre eku    fmax =
2

1
 × 200 = 100 N  

 vr% nksuksa ds e/; lkis{k xfr ughs gksxh   

   ?k"kZ.k cy dk eku f = 20 N gS  

 t = 2 sec. esa r; dh xbZ nwjh  

  S =
2

1
 × 1 × 4 = 2m. 

 Åij okys CykWd ij ?k"kZ.k cy }kjk fd;k x;k dk;Z   
  Wfri =  20 × 2 = 40 J 
 uhps okys CykWd ij ?k"kZ.k }kjk fd;k x;k dk;Z = – 20 × 2 = – 40 J.  
 
9. A homogeneous plate PQRST is as shown in figure. The centre of mass of plate lies at midpoint A of 

segment QT. If the ratio of 
2

b

a

 
 
 

 is 
m

n
then find minimum value of m + n, where a and b are integer  

(PQ = PT = b; QR = RS = ST = a)   
 ,d lekax IysV PQRST fp=kkuqlkj n'kkZ;h xbZ gSA IysV dk nzO;eku dsUnz QT Hkkx ds e/; fcUnq A ij gSA rc 

vuqikr 

2
b

a

 
 
 

 dk eku 
m

n
 gks rks m + n dk U;wure eku crk, ;fn a vkSj b iw.kkZad gSA  

(PQ = PT = b; QR = RS = ST = a)  

 
Ans. 17 
Sol. If centre of mass is at A 
 nzO;eku dsUnz A ij gSA 

   

 a2  

2

a
 =  

2

1
 ab sin 

3

1
 b sin    or 

4

13

a

b
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10. In column–II different situations are shown in which one object collides with the another object. In each 
case friction is absent and neglect effect of non–impulsive forces. In column–I different direction are 
given.  

 You have to match the directions for each case in which momentum conservation can be applied on 
object A or object B or system A & B. (Assume that objects do not bounce off the ground)  
     

 LrEHk–II esa fofHkUu fLFkfr;k¡ n'kkZbZ xbZ gS, ftlesa ,d oLrq nwljh oLrq ls Vdjkrh gSA çR;sd fLFkfr esa ?k"kZ.k 

vuqifLFkr gS ,oa vu vkosxh cyksa ds izHkko dks ux.; ekusaA LrEHk–I eas fofHkUu fn'kk,sa nh xbZ gSA  

 vkidks fn'kkvksa dks çR;sd ml fLFkfr ls lqesfyr djuk gS ftlesa oLrq A ;k oLrq B ;k A o B ds fudk; ij laosx 

laj{k.k yxk;k tk ldrk gSA (ekurs gq;s fd oLrq;s Hkwfe ls Vdjkdj mNyrh ugh gSA) 

  Column-I LrEHk I   Column-II LrEHk II  

 (A) Along the line of impact   (p)  

 VDdj dh js[kk ds vuqfn'k 

 (B) Perpendicular to line of impact   (q)  

 VDdj dh js[kk ds yEcor~ 

 (C) In horizontal direction   (r)   

 {kSfrt fn'kk esa 

 (D) In vertical direction    (s)   

 

2kg 2kg

10 m/s 10 m/s 

 

RA = RB  
 Å/okZ/kj fn'kk esa 

       (t)  

 Ans. (A) – (s) ; (B) – (p,q,r,s,t) ; (C) – (p,q,r,s,t) ; (D) – (qr,s,t) 

Sol. (p)     

 (A) Normal force from ground lies along line of impact. Hence (A) is not answer. 
    /kjkry ls vfHkyEc cy VDdj dh js[kk ds vuqfn'k yxrk gS vr% (A) lgh ugh gSA  
 (B) Since no external force act perpendicular to the line of impact. (B) is an answer. 
    D;ksfd VDdj dh js[kk ds yEcor~ dksbZ cy ugh yxrk vr% (B) lgh gSA 
 (C) Horizontal direction is same as direction perpendicular to the line of impact. (C) is an answer. 
     {kSfrt fn'kk] VDdj dh js[kk ds yEcor~ fn'kk ds leku gS vr% (C) lgh gSA  
 (D) Normal impulse from ground lies in vertical direction. (D) is not an answer. 
    /kjkry ls vfHkyEc vkosx yEcor~ fn'kk esa gS vr% (D) lgh ugh gSA  

 (q)    

 (A) The component of normal force from ground lies along the line of impact. Hence not an answer. 
    /kjkry ls vfHkyEc cy dk ?kVd] VDdj dh js[kk ds vuqfn'k gS vr% lgh mÙkj ugh gSA  
 (B) No external force perpendicular to the line of impact for A. 
 A ds fy;s VDdj dh js[kk ds yEcor~ dksbZ ckg~; cy ugh gSA  
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 (C) For the system A + B there is no external froce along horizontal direction. Hence an answer. 
    A + B fudk;  ds fy;s {kSfrt fn'kk esa dksbZ ckg~; cy ugh gSA vr% lgh mÙkj gSA  

(D) For B the normal force from ground is balanced by the impulsive force by A. Initial and final 
momentum is  zero. Hence an answer. 

 B ds fy; /kjkry dk vfHkyEc cy] A ds vkosxh cy ls larqfyr gksxkA vr% izkjfEHkd vkSj vafre laosx 'kwU; gksxkA 

vr% lgh mÙkj gSA  

 (r)   

 (A) The component of tension force of thread lies along the line of impact. Hence not an answer. 
 /kkxs ds ruko cy dk ?kVd VDdj dh js[kk ds vuqfn'k gksxk vr% ;g lgh ugh gSA  
 (B) No external force perpendicular to the line of impact for A. 
 A ds fy;s VDdj dh js[kk ds yEcor~ dksbZ ckg~; cy ugh gSA  
 (C) For system A + B there is no external froce along horizontal direction. Hence an answer. 
 fudk; A + B ds fy;s {kSfrt fn'kk esa dksbZ ckg~; cy ugh gSA vr% lgh gSA  
 (D) For B the tension force from thread is balanced by the impulsive force by A. Initial and final 

momentum is zero. Hence an answer. 
 B ds fy;s /kkxs dk ruko cy A ds vkosxh cy ls larqfyr gksxkA vr% izkjfEHkd vkSj vfUre laosx 'kwU; gksxk  vr% 

lgh gSA  

 (s)    

 (A) & (C) are the same direction and there is no external force for the system A + B. Hence answer. 
 fudk; A + B ds fy;s dksbZ ckg~; cy ugh gS rFkk (A) & (C) leku fn'kk esa gS vr% lgh gSA  
 (B) & (D) are the same direction and there is no net force for the system A + B. Hence answer. 
 B vkSj D leku fn'kk esa gS rFkk fudk; A + B ds fy;s dqy cy 'kwU; gSA vr% lgh gSA  

 (t)     

 
 (A) The component of normal force from ground lies along the line of impact. Hence not an answer. 
    /kjkry ls vfHkyEc cy dk ?kVd] VDdj dh js[kk ds vuqfn'k yxrk gS vr% ;g lgh ugh gSA  
 (B) For B no external force acts along perpedicular to the line of impact  
  B ds fy;s VDdj dh js[kk ds yEcor~ dksbZ ckg~; cy ugha gSA 
 (C) For the system A + B there is no external froce along horizontal direction. Hence an answer. 
    fudk; A + B ds fy;s dksbZ ckg~; cy {kSfrt fn'kk esa ugh gSA vr% lgh gSA  

(D) For A the normal force from ground is balanced by the impulsive force by B. Initial and final 
momentum is  zero. Hence an answer. 

A ds fy;s /kjkry dk vfHkyEc cy] B ds vkosxh cy ls larqfyr gSA vr% izkjfEHkd vkSj vfUre laosx 'kwU; gSA 

vr% ;g lgh gSA 
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DPP No. : B32 (JEE-MAIN) 
 

Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 
ANSWER KEY OF DPP No. : B32 

1.   (B) 2. (A)  3. (D)  4. (A)  5. (D) 6. (C)  7. (A) 
8.  (C) 9. (B)  10. (B)  11. (B) 12. (C)  13. (B) 14.  (A) 
15.  (B)  16. (B)  17.  (A) 18. (A) 19. (C)  20. (B) 
 
1.  Write the theorem of parallel axes for the given figure, where G is the centre of mass of the body : 
  fn;s x;s fp=k ds fy, lekUrj v{kksa dh izes; fy[kksA ;gk¡ G oLrq dk æO;eku dsUæ gS :    

           

 (A) I = IG – Md2   (B*) I = IG + Md2   (C) I + IG = Md2  (D) IG = I + Md2 
Sol. I = IG + Md2   
 

2. The moment of inertia of a thin scale of length L and mass M about an axis passing through the centre of 
mass and perpendicular to its length would be  

 M æO;eku rFkk L yEckbZ okys irys iSekus dk mldh yEckbZ ds yEcor~ rFkk æO;eku dsUæ ls ifjr v{k ds lkis{k 

tM+Ro vk?kw.kZ gksxkA  

 (A*)  
12

ML: 2

   (B)   
4

ML: 2

 (C) 
3

ML: 2

   (D) ML2 

Sol.  =  
12

ML2

 

3. The moment of inertia of a solid sphere of mass M and radius R about a tangential axis is  
 M æO;eku o R f=kT;k dk ,d Bksl xksys dk blds i`"B dks Li'kZ djrh gqbZ v{k ds lkis{k tM+Ro vk?kw.kZ dk eku gksrk 

gSA  

 (A) 2MR
3

5
    (B) 2RM

5

2
    (C)  2MR

3

2
  (D*) 2MR

5

7
   

Sol. = 
5

2
 + MR2 = 2MR

5

7
    

 
4. The moment of inertia of solid sphere is 20 kg-m2 about the diameter. The moment of inertia about any 

tangent will be : 
  fdlh Bksl xksys dk O;kl ds ifjr% tM+Ro vk?kw.kZ 20 kg-m2 gSA xksys ds Li'kZ js[kk ds ifjr% tM+Ro vk?kw.kZ gksxkA 
  (A*) 70 kg-m2    (B) 35 kg-m2   (C) 50 kg-m2    (D) 20 kg-m2   
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Sol.   = 2MR
5

2
= 20 kg-m2 

  ’ =  2MR
5

7
= 70 kg-m2 

 

5. A wheel of mass 10 kg has a moment of inertia of 160 kg m2 about its own axis, the radius of gyration 
will be :          

 10 kg nzO;eku ds ,d ifg;s dk bldh v{k ds ifjr% tM+Ro vk?kw.kZ 160 kg m2 gSA bldh ?kw.kZu f=kT;k gksxhA  
 (A) 10 m  (B) 8 m   (C) 6 m   (D*) 4 m 
 
6.  From the theorem of perpendicular axes. If the lamina is in X- Y plane  
 yEcor~ v{kksa ds izes; ls ;fn iVy X-Y ry esa gks rks&   
  (A) Ix – Iy = Iz  (B) Ix + Iz = Iy  (C*) Ix + Iy = Iz  (D) Iy + Iz = Ix  
Sol.  Ix + Iy = Iz 
 

7.  The moment of inertia of a thin ring of mass M and radius R about its diameter is 
  ,d M nzO;eku rFkk R f=kT;k dh irys oy; dh ry esa fLFkr O;kl ds ifjr% tM+Ro vk?kw.kZ gksrk gS&  

  (A*) 2MR
2

1
   (B)  2MR

2

3
  (C) MR2   (D) 2MR2 

Sol.  using perpendicular axis theorem 
  yEcor~ v{kksa dh izeas; ls  

   = 2MR
2

1  

 

8. The rotational kinetic energy of a rigid body of mass m rotating about a fixed axis with angular velocity 
 having  as moment of inertia about that axis, is : 
m æO;eku dh n`<+ oLrq fLFkj v{k ds lkis{k  dks.kh; osx ls ?kw.kZu dj jgh gSA ;fn bldk ?kw.kZu v{k ds lkis{k 

tM+Ro vk?kw.kZ  gks rks fi.M dh ?kw.kZu xfrt ÅtkZ gS&  

  (A) 2m
2

1
    (B) 2

2

1
    (C*) 2

2

1
   (D)  2mv,

2

1
 

Sol.  2

2

1
   

 
9. The moment of inertia of a uniform thin rod of length L and mass M about an axis passing through a 

point at a distance of L/3 from one of its ends and perpendicular to the rod is  
,dleku iryh NM+ dh yEckbZ L rFkk æO;eku M gSaA bl NM dk blds ,d fljs ls L/3 nwjh ij fLFkr fcUnq ls  

xqtjus okyh rFkk NM+ ds yEcor v{k ds lkis{k tMRo vk?kw.kZ gksxk  

  (A) 
48

ML7 2

    (B*)  
9

ML2

     (C)  
12

ML2

   (D)  
3

ML2

 

Sol.   = 
22

6

L
m

12

ML






 = 

9

ML2

   

 
10. Two rings have their moments of inertia in the ratio 2 : 1 and their diameters are in the ratio 2 : 1. The 

ratio of their masses will be   
nks oy;ksa ds tM+Ro vk?kw.kZ dk vuqikr 2 : 1 gS rFkk muds O;kl dk vuqikr 2 : 1 gSaA bu oy;ksa ds æO;ekuksa dk 

vuqikr gksxkA  
  (A) 2 : 1   (B*) 1 : 2  (C) 1 : 4  (D) 1 : 1 
 

Sol.   
2

1

I

I
 = 

2
22

2
11

RM

RM
=  2  :  1 

  
2

1

M

M
 = 1  :   2 
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11. One circular ring and one circular disc, both are having the same mass and radius. The ratio of their 

moments of inertia about the axes passing through their centres and perpendicular to their planes. will 
be          
,d o`Ùkkdkj oy; ,oa ,d o`Ùkkdkj pdrh nksuksa ds æO;eku ,oa f=kT;k,¡ leku gSaA buds ryksa ds yEcor~ ,oa dsUæksa 

ls xqtjus okys v{kksa ds ifjr% tM+Ro vk?kw.kksa dk vuqikr gSA  
  (A) 1 : 1   (B*) 2 : 1  (C) 1: 2   (D) 4 : 1 

Sol.   
2

1

I

I
= 

2

MR

MR
2

2

= 2 : 1 

12. A 1.0kg ball drops vertically into a floor from a height of 25 cm. It rebounds to a height of 4cm. The 
coefficient of restitution for the collision is -     

1.0kg nzO;eku okyh xsan fdlh Q'kZ ij 25 cm dh ÅapkbZ ls m/okZ/kj fxjrh gSA og 4cm dh ÅapkbZ rd 

okil mNyrh gSA VDdj dk izR;koLFkku xq.kkad gS&  

   (A) 0.16   (B) 0.32   (C*) 0.40  (D) 0.56 

Sol.  Velocity just before collision = u = 2gh  = 5 m/s 

  VDDj ds Bhd igys osx = u = 2gh  = 5 m/s 

  velocity just after collision = v = 2gh'  = 0.8 m/s 

  VDdj ds Bhd i'pkr~ osx = v = 2gh'  = 0.8 m/s 

  e = 
v

0.4
u
  

13. If the angle between two vectors is 30º , then
A B

| A B |




 

   is :   

 ;fn nks lfn'k ds chp dks.k 30º gks rks 
A B

| A B |




 

  dk eku gksxk :  

 (A)
1

3
     

 (B*) 3    
 (C)  1 

 (D)  cannot be determined because values of  | A


| and |B


| are not given . 

 Kkr ugha fd;k tk ldrk D;ksafd | A


| rFkk |B


| dk ifjek.k ugha fn;k x;k gSA 

 
14.  A body of mass 2kg travels according to the law x(t) = pt + qt2 + rt3 where p =  3ms–1 , q  = 4ms–2 and  

r = 5 ms–3 . 
 The force acting on the body at t = 2 seconds is 
 (A*) 136 N  (B) 134 N  (C) 158 N  (D) 68 N 
 2kg nzO;eku dk dksbZ fiaM lehdj.k x(t) = pt + qt2 + rt3 ds vuqlkj xfr djrs gS] ;gk¡ p = 3ms–1, q = 4ms–2 vkSj  

r = 5ms–3 gSA  

 t =2s ij fiaM ij yxus okyk cy gS& – – 
 (A*) 136 N  (B) 134 N  (C) 158 N  (D) 68 N   
 

15.  A body with mass 5 kg is acted upon by a force N)ĵ4î3(F 


. If  its initial velocity at t = 0 is  

ĵ12î6v 


 ms–1, the time at which it  will just have a velocity along the y-axis is : 
 (A) never  (B*) 10 s  (C) 2 s   (D) 15 s 

 5kg nzO;eku ds fdlh fiaM ij dksbZ cy N)ĵ4î3(F 


 dk;Z dj jgk gSA ;fn t = 0 ij fiaM dk izkjafHkd osx  

 ĵ12î6v 


 ms–1 gks] rks og le; tc bldk osx dssoy y v{k ds vuqfn'k gksxk] gS&   

 (A) dHkh ugha  (B*) 10s  (C) 2 s   (D)15 s   



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-11 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

 

16. A car is moving on a plane inclined at 30º to the horizontal with an acceleration of 9.8 m/s2 parallel to 
the plane upward. A bob is suspended by a string from the roof. The angle in degrees which the string 
makes with the vertical is : (Assume that the bob does not move relative to car)  [g = 9.8 m/s2]   

 30º dks.k okys ,d ur ry ij ,d dkj ur ry ds lekUrj Åij dh vksj 9.8 m/s2 ds Roj.k ls xfr dj jgh gSA 

dkj dh Nr ls Mksjh }kjk ,d yksyd (bob) yVdk gqvk gSA Mksjh }kjk m/okZ/kj ds lkFk cuk;k x;k dks.k ¼fMxzh esa½ 

D;k gksxk % (ekuk yksyd (bob)] dkj ds lkis{k xfr ugha djrk gS½  [g = 9.8 m/s2] 
 (A) 20º   (B*) 30º   (C) 45º   (D) 60º  
Sol. From frame of car, the effective acceleration (geff) due to gravity shall be measured as shown in figure. 

Hence geff makes an angle 30° with vertical direction (down wards). Since the string aligns with 
direction of geff in equilibrium, the required angle is  = 30°. 

 dkj ds funsZ'k rU=k ls] izHkkoh xq:Roh; Roj.k (geff) fn[kk;s x;s fp=k ds vuqlkj ukik tk;sxkA blfy, geff Å/okZ/kj 

fn'kk ¼uhps dh vksj½ ls 30° dk dks.k cukrk gSA pwafd jLlh lkE;koLFkk esa geff dh fn'kk esa vius vki dks O;ofLFkr 

dj ysrh gS] blfy;s vko';d dks.k  = 30° gksxkA 

 
 
17.  The density of a non-uniform rod of length 1m is given by (x) = a(1+bx2) 
 where a and b are constants and  o   x  1  . 
 The centre of mass of the rod will be at 
 1m yach fdlh vle:i NM+ dk ?kuRo bl izdkj O;Dr fd;k x;k gS (x) = a(1+bx2) 
 ;gk¡ a rFkk b fLFkjkad gSa rFkk o   x   1 gSA  . 
 bl NM+ dk nzO;eku dk dsUnz gksxk  

 (A*) 
)b3(4

)b2(3




  (B) 
)b3(3

)b2(4




  (C) 
)b2(3

)b3(3




  (D) 
)b2(3

)b3(4




 

Sol. When b  0, the density becomes uniform and hence the centre of mass is at x = 0.5. Only option (A) 
tends to 0.5 as b  0 

 tc  b  0,  ?kuRo ,d leku gks tkrk gS vkSj blfy, nzO;eku dsUnz x = 0.5 ij gksxkA  tc b  0 rks dsoy 

fodYi  (A)  dh vksj izo`r gksrk gSA 
 

18. Figure shows the roller coaster track. Each car will start from rest at point A and will roll with negligible 
friction. It is important that there should be at least some small positive normal force exerted by the 
track on the car at all points, otherwise the car would leave the track. With the above fact, the minimum 
safe value for the radius of curvature at point B is (g = 10 m/s2) :    

 fp=k esa jkWyj dksLVj (>wyk) dk iFk çnf'kZr gSA çR;sd dkj fcUnq A ls fojke ls 'kq: gksrh gS rFkk ux.; ?k"kZ.k ls 

yq<+drh gSA iFk ds lHkh fcUnqvksa }kjk dkj ij /kukRed vfHkyEc cy yxuk vko';d gSA vU;Fkk dkj iFk dks NksM+ 

nsxhA bl rF; dks /;ku j[krs gq, B fcUnq ij oØrk f=kT;k dk U;wure lqjf{kr eku gS &  (g = 10 m/s2) :  

        
 (A*) 20 m  (B) 10 m  (C) 40 m  (D) 25 m 

Sol. VB =  2 10 10  ; 
2
Bm v

R
 < mg  ;  R > 

2
Bv

g
   R > 20 m  

 
19. The angular velocity of a rigid body about any point of that body is same: 
 n`<+ fudk; dk dks.kh; osx fudk; esa fLFkr fdlh fcUnq ds lkis{k leku jgsxk &   
 (A) only in magnitude    
 (B) only in direction 
 (C*) both in magnitude and direction necessarily 
 (D) both in magnitude and direction about some points, but not about all points. 
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 (A) dsoy ifjek.k esa   

 (B) dsoy fn'kk esa 

 (C*) fn'kk o ifjek.k nksauks esa   

(D) fdlh fcUnq ds lkis{k fn'kk o ifjek.k nksuksa leku jgsaxs ijUrq vU; fcUnqvksa ds lkis{k ughaA  
Sol. Suppose a rod is having angular velovity w about point C . 
 eku yks fcUnq C ds vuqfn'k ,d NM+ dk dks.kh; osx  w gSA 

  

r2 A

r2


C

B

r1

v + r 1

v

v

 
 Choose two points A and B as shown in the fig. velocity of B w.r.t A = (v + r1) – (v – r2) 

 fp=kkuqlkj nks fcUnqvksa A rFkk B dks pqusA A ds lkis{k  B dk osx = (v + r1) – (v – r2) 

  V
B
 ,

A
 = (r

1
 + r

2
) 

  Angular velocity of B  w.r.t A = 
AB

v A,B  

  A ds lkis{k B dk dks.kh; osx = 
AB

v A,B = 
21

21

rr

)rr(




 =  Ans (C)
  

 

20. Two particles tied to different strings are whirled in a horizontal circle as shown in figure. The ratio of 
lengths of the strings so that they complete their circular path with equal time period is: 

 fHkUu&fHkUu jfLl;ksa ls cU/ks nks d.kksa dks fp=kkuqlkj {kSfrt oÙ̀kkdkj iFk esa ?kqek;k tkrk gSA jfLl;ksa dh yEckbZ dk 

vuqikr D;k gksxk ftlls os viuk o`Ùkh; iFk leku le; vUrjky esa iwjk djrs gS &  

     

 (A) 
2

3
   (B*) 

3

2
   (C) 1  (D) None of these buesa ls dksbZ ugha 

Sol. since  pwafd T = 2
g

cosL 
  

  T1 = T2  
  L1 cos1 = L2 cos2  

  
1

2

2

1

cos

cos

L

L




   =  



30cos

45cos
    

 
3

2

L

L

2

1   
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DPP No. : B33 (JEE-ADVANCED) 
Total Marks : 46         Max. Time : 29 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.9 (4 marks 2 min.)  [28, 14] 
Subjective Questions ('–1' negative marking) Q.10 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.11 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP NO. : B33 
1. (C)  2. (C)  3. (A) (C)  4. (A)(C)  5.   (A)(B)(C)(D)  6.  (A) (C)   
7. (A) (C)  8. (A)(C)(D)  9.  (A)(B)(C)  (D)  10. 5  
11.  (A) p,q  (B) p,q  (C) q,r  (D) q,r 
 

1. A system consists of three masses m1, m2 and m3 connected by a string passing over a pulley P. The 
mass m1 hangs freely and m2 and m3 are on a rough horizontal table (the coefficient of friction = ). The 
pulley is frictionless and of negligible mass. The downward acceleration of mass m1 is :  

 (Assume m1 = m2 = m3 = m) 
 ;gk¡ n'kkZ;s x;s fudk; esa rhu fiaM m1, m2 vkSj m3 ,d jLlh ls tqM+s gSa tks ,d f?kjuh P ds Åij gkssdj xqtjrh gSA 

nzO;eku m1 eqDr :i ls yVdk gSa vkSj m2 rFkk m3 ,d [kqjnjs {kSfrt est ij gSa] ¼?k"kZ.k xq.kakd = gS½A f?kjuh ?k"kZ.k 

jfgr gS vkSj bldk nzO;eku ux.; gSA ;fn m1 = m2 = m3 = m gS rks] m1 dk uhps dh vksj Roj.k gksxk % 

     

 

P
m2 m1

m3  

 

m1

m3

  

 (A) 
9

)g1(g 
  (B) 

3

g2 
  (C*) 

3

)21(g 
  (D) 

2

)21(g 
 

Ans. (C) 

Sol. a = 
m3

mg2mg 
 

 a = 
m3

mg2g 
 = g 







 
3

21
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2. A rigid equilateral triangular frame made of three identical thin rods (mass = m & length = ) is free to 
rotate smoothly in vertical plane. Frame is hinged at one of its vertices H. Frame is released from rest 
from the position shown in figure then select incorrect atternative (s).  

 m nzO;eku rFkk  yEckbZ dh rhu le:i iryh NM+ksa }kjk leckgq f=kHkqtkdkj n`<+ Ýse cuk;k tkrk gSA ;g Å/okZ/kj 

ry esa fcuk ?k"kZ.k ds ?kweus ds fy, LorU=k gSA Ýse ,d fljs H ij fdydhr gSA Ýse dks fp=k esa çnf'kZr fLFkfr ls 

fojkekoLFkk ls NksM+k tkrk gS rks xyr fodYi Nk¡Vks & 

       

 (A) Net initial torque about point H is 
2

3
 mg    

 (B) Initial angular acceleration of the frame is g/  
 (C*) Initial force of hinge on the frame is 3 mg    

 (D) Initial force of hinge on the frame is 3 mg  

 (A) fcUnq H ds lkis{k çkjfEHkd dqy cyk?kw.kZ 
2

3
mg gSA (B) Ýse dk çkjfEHkd dks.kh; Roj.k g/  gSA 

 (C*) Ýse ij fgUt dk çkjfEHkd cy 3 mg gSA    (D) Ýse ij fgUt dk çkjfEHkd cy 3 mg  gSA  

Sol.  

 Initially  çkjEHk esa 

 H = 3mg ×
2


, H =

3

m2 2
+

12

m 2
 + m

2

2

3









 
    

 = 
2

3
m2  H = H    =



g
   

 
Hing Force fgUt cy 

  

 N1 = 3mg cos 60° = 
2

3
mg      

 3mgsin60° – N2 = 3m ×


g
× 

3


 N2 = 

2

3
mg   

 Hinge force fgUt cy = 2
2

2
1 NN   = 3 mg 
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3. Two identical balls each of mass m moving on straight track approaching towards each other with same 
speed. Final kinetic energy of the two ball system is equal to the total energy loss during collision. E is 
the total kinetic energy of the balls before collision and E' is after collision and coefficient of restitution is 
e. Then choose the correct options    

 m nzO;eku dh nks ,d leku xsans lh/ks iFk ij leku pky ls ,d&nwljs dh vksj xfr dj jgh gSA nksuksa xsanksa ds 

fudk; dh vfUre xfrt ÅtkZ VDdj ds nkSjku dqy ÅtkZ gkfu ds cjkcj gksrh gSA VDdj ls igys xsankas dh dqy 

xfrt ÅtkZ E gS rFkk VDdj ds i'pkr~ xsanksa dh dqy xfrt ÅtkZ E' gS o izR;koLFkku xq.kkad e gS rks lgh fodYiksa 

dk p;u dhft,A       

 (A*) 
E

2
E'

   (B) e = 
1

2
  (C*) e = 

1

2
  (D) 

E
2

E'
    

Sol. mm u u  
 

E = mu2 

 E = 21 m
(2u)

2 2

 
  

 (1 – e2) = mu2(1 – e2)   

 E' = E – E = mu2(1 – 1+ e2) = mu2e2   
 since E' = E 
 mu2e2 = mu2(1 – e2) 

 e2 = 1 – e2  e2 = 
1

2
   

1
e

2
   

 and  
2

E 1
2

E' e
   

 
4. A ring rotates about z axis as shown in figure. The plane of rotation is xy. At a certain instant the 

acceleration of a particle P (shown in figure) on the ring is )j8i6(


  m/s2. At that instant, choose the 

correct option(s). (Radius of the ring is 2m) 
 fp=kkuqlkj  ,d oy; Z v{k ds lkis{k ?kw.kZu djrh gSA ?kw.kZu xfr dk ry x y gSA fdlh {k.k oy; ij fLFkr ,d 

d.k P ( fp=kkuqlkj ) dk Roj.k (6 i 8 j)
 
  m /s2  gSA bl {k.k ds fy;s lgh dFku Nk¡fV;s ¼oy; dh f=kT;k 2 eh gSa½ 

 
 (A*) angular acceleration of the ring is –3rad/sec

2
 k̂   

 (B) angular acceleration of the ring is 3rad/sec
2
 k̂    

 (C*) the angular velocity of the ring is  – 2 rad/sec k̂   

 (D) the angular velocity of the ring is 3 rad/sec k̂  

 (A*) oy; dk dks.kh; Roj.k –3rad/sec
2
 k̂  gSA 

 (B) oy; dk dks.kh; Roj.k 3rad/sec
2
 k̂  gSA   

 (C*) oy; dk dks.kh; osx  – 2 rad/sec k̂  gSA  

 (D) oy; dk dks.kh; osx  3 rad/sec k̂  gSA 

Sol.  
2
 (R) = 8  

   = 2 
  2  = 6 
    = 3 
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5. A uniform disc of mass 2kg and radius 1m is mounted on an horizontal axle supported on fixed 
frictionless bearings. A light cord is wrapped around the rim of the disc and mass of 1kg is tied to the 
free end. If it is released from rest,    

 2kg nzO;eku o 1 m f=kT;k dh ,d leku pdrh ?k"kZ.kjfgr fc;fjax ij vk/kkfjr ,d fLFkj {kSfrt /kqjh ij ?kwe ldrh 

gSA ,d gYdh Mksjh dks pdrh dh fje ¼ifjf/k½ ds pkjksa vksj yisVdj blds eqDr fljs ij 1 kg dk nzO;eku yVdk 

nsrs gSaA ;fn bls fLFkjkoLFkk ls NksM+k tkrk gS rks   

          
 (A*) the tension in the cord is 5N 
 (B*) in first 4 seconds the angular displacement of the disc is 40 rad. 
 (C*) the work done by the torque on the disc in first 4 sec. is 200J 
 (D*) the increase in the kinetic energy of the disc in the first 4 seconds is 200J. 
 (A*) Mksjh esa ruko 5 N gSA  

 (B*) izFke 4 lsd.M esa pdrh dk dks.kh; foLFkkiu 40 jsfM;u gSA  

 (C*) izFke 4 lsd.M esa pdrh ij yxus okys cyk?kw.kZ }kjk fd;k x;k dk;Z 200 twy gSA 

 (D*) izFke 4 lsd.M esa pdrh dh xfrt ÅtkZ esa o`f) 200 J gSA   

Sol.  

 m = 2kg 
 r = 1m 
 1g – T = 1a   ...(i) 

 T.r =  = 
r

a


 T =  
2r

a
 =  

2

mr 2

. 
2r

a
 = 

2

ma
 

 a = 
m

T2
 = 

2

2
 T = T 

  1g – T = T 

 T = 
2

g
  = 5N   a = 5 m/s2  

 (B) S = 
2

1
 at2  = 

2

1
 × 5 × 2 × 4 = 40 m 

 2r × n = 40 
 = 40 rad 

 (C)  =  d  

  = Q = TrQ = 5 × 1 × 40 
  = 200 J 
 (D)  = k  = 200 J 
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COMPREHENSION (6 TO 9)  
 A car initially traveling eastwards turns north by traveling in a quarter circular path of radius R metres at 

uniform speed as shown in figure. The car completes the turn in T second.  
 izkjEHk esa iwoZ fn'kk esa xfr'khy ,d dkj ,d&pkSFkkbZ o`Ùkh; iFk esa xfr djrs gq, ls mÙkj fn'kk esa eqM+ tkrh gSA 

o`Ùkh; iFk dh f=kT;k R rFkk iFk esa pky ,d leku gSA dkj iFk dks T lsd.M esa ikj djrh gSA   

 
6.  Choose the correct option(s) :  
 lgh fodYiksa dk p;u djks : 

 (A*)  acceleration of car at point B is a


=
2

2

T20

R
  (– 3 î  + 4 ĵ ) m/s2   

 (B) acceleration of car at  point B  a


=
2

2

T20

R
  (– 4 î  + 3 ĵ ) m/s2   

 (C*)  the magnitude of average acceleration of car during T second period is  
2T2

R
m/s2 towards NW

 (D)  the magnitude of average acceleration of car during T second period is  
2T2

R
m/s2 towards ES 

 (A*) fcUnq B ij dkj dk Roj.k a


=
2

2

T20

R
  (– 3 î  + 4 ĵ ) m/s2 gSA   

 (B) fcUnq B ij dkj dk Roj.k a


=
2

2

T20

R
  (– 4 î  + 3 ĵ ) m/s2 gSA   

 (C*)  T le; esa dkj dk vkSlr Roj.k 
2T2

R
m/s2   mÙkj&if'pe fn'kk esa gksxkA  

(D) T le; esa dkj dk vkSlr Roj.k 
2T2

R
m/s2  iwoZ&nf{k.k fn'kk esa gksxkA  

Sol. Speed of car is  v =
T2

R
  m/s    ..... 

 (a) The acceleration of car is 
R

v2

=
2

2

T4

R
  asst B and is directed from B to O.  

  Acceleration vector of car at B is 

 a


 =
R

v2

 ( – sin 37° î  + cos 37° ĵ ) =
2

2

T20

R
  (– 3 î  + 4 ĵ ) m/s2 

 

 
 (b) The magnitude of average acceleration of car is in time T is 

  
T

Vv BC




 =
T

v2
 =

2T2

R
m/s2   
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7. Which of the following is correct : 
 lgh fodYiksa dk p;u djks 

 (A*) average velocity of car during T second period  is 
2R

T
 m/s towards E-N 

 (B) average velocity of car during T second period  is 
2R

T
 m/s towards N-W 

 (C*) Friction force on car acting during motion is always towards O and has constant magnitude  
 (D) Friction force on car  acting during motion is always towards O and is constant. 

  (A*)  T le; esa dkj dk vkSlr osx 
2R

T
m/s  iwoZ&mÙkj fn'kk esa gksxkA  

(B) T le; esa dkj dk vkSlr osx 
2R

T
m/s mÙkj&if'pe fn'kk esa gksxkA  

 (C*) xfr ds nkSjku dkj ij ?k"kZ.k cy gesa'kk O dh rjQ yxsxk vkSj mldk ifjek.k fu;r gksxk 

 (D) xfr ds nkSjku dkj ij ?k"kZ.k cy gesa'kk O dh rjQ yxsxk vkSj fu;r gksxk 

Sol. dkj dh pky v =
T2

R
  m/s gSA    ..... 

 (a) dkj dk Roj.k 
R

v2

=
2

2

T4

R
  , B ij gS rFkk B ls O dh rjQ gSA  

  B ij dkj dk Roj.k lfn'k gS 

 a


 =
R

v2

 ( – sin 37° î  + cos 37° ĵ ) =
2

2

T20

R
  (– 3 î  + 4 ĵ ) m/s2 

 (b) T le; esa dkj ds vkSlr Roj.k dk ifjek.k gS  

 
T

Vv BC




 =
T

v2
 =

2T2

R
m/s2   

 

T

R2
vavg 


 

 

8. Which of the following is/are correct   
 buesa ls dkSulk@dkSuls lgh gSa % 

 (A*) The angle between the acceleration at t = 
T

2
second and the velocity vector A Cv v

 
 is  

 (where Av


 and Cv


 denotes the velocity of car at points A and C respectively) 

 (B) The angle between the acceleration and the velocity at t = 
5T

17
 second is 

2

3


 

 (C*) The angle between the average velocity over T second duration and the acceleration at t = 
T

2
 

second is 
2


 

 (D*) The angle between the displacement during T second period and the velocity at t = 
T

2
 is zero 

 (A*) Roj.k rFkk osx lfn'k A Cv v
 

 ds e/; t = T

2
 lsd.M ij dks.k gSA 

 (tgk¡ Av


 rFkk Cv


 fcUnq A rFkk C ij Øe'k% dkj ds osx n'kkZ;s x;s gSa) 

 (B) t = 
5T

17
 ij Roj.k rFkk osx ds e/; dks.k 

2

3


 gSA 

 (C*) t = 
T

2
 lsd.M ij Roj.k rFkk T lsd.M ds nkSjku vkSlr osx ds e/; dks.k 

2


 gSA 

 (D*) t = 
T

2
 lsd.M ij osx rFkk T lsd.M nkSjku foLFkkiu ds e/; dks.k 'kwU; gS A 
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Sol. (A)

    
 t = T 

a


T
t

2
  

Av


Av


– Cv


 
45° 

t = 0 

A 

Cv


A Cv v
 

45° 

   (B)   

 

a


a


 & v


 are  perpenducular 
at all instances 

v


  

 

 (C) 

 

a


R 

R

t=0 
t=

T

2
 

45° 45°

avgv
  

   (D) 

 

s


s


 & v


 are  parallel

45° 

v


45°

t = T

2

 
 
 
9. Choose the correct option(s) (more than one may correct)   

 lgh fodYi dks pqfu, ¼,d ls vf/kd fodYi lgh gks ldrs gSa½ 

 (A*) The coordinate of the car at t = 
2T

3
 is 

3R R
,

2 2

 
  

 
 

 (B*) The ratio of magnitude of average velocity over T second duration and the magnitude of velocity at 

t = 
13T

17
 is equal to 

2 2


 

 (C*)  At t = 
3T

2
 second the ratio of speed and magnitude of velocity is unity. 

 (D*) Magnitude of displacement of car in t = 
T

3
 to T second duration is R. 

 (A*)  t = 
2T

3
 ij dkj ds funsZ'kkad 

3R R
,

2 2

 
  

 
 gSA 

 (B*) T lsd.M ds nkSjku  vkSlr osx ds ifjek.k rFkk t = 
13T

17
  ij osx ds ifjek.k dk vuqikr 

2 2


 ds cjkcj gSA 

 (C*)  t = 
3T

2
 lsd.M ij pky rFkk osx ds ifjek.k dk vuqikr bdkbZ gSA 

 (D*) t = 
T

3
  ls T le; esa dkj ds foLFkkiu dk ifjek.k  R gSA 
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Sol. (A) 

 y 

x 



R
P, t = 

2T

3
 

at  t =
2T

3
,  =60° 

P(Rsin60°, –Rcos60°) 

  

 (B) 
avg

t

2 2R
v 2 2T

Rv
2T

 
 





 

 

(C) Since speed is uniform over complete T second duration 
 pwafd pky T lsd.M ds iwjs gksus ds nkSjku ,d leku gS 

  v

speed


 at any instant will be unity fdlh {k.k ij bdkbZ gksxhA 

 (D) 

 
R 

t=T

30° 

t = 
T

3

60° 

60° 

60°

s R 
  

t = 0 

s R 


 

10. A particle moving on a smooth horizontal surface strikes a stationary wall. The angle of strike is equal to 

the angle of rebound & is equal to 37° and the coefficient of restitution with wall is e = 1

5
 . Find the 

friction coefficient between wall and the particle in the form  
X

10
 and fill value of X.:   

 fpduh {kSfrt lrg ij xfreku ,d d.k ,d fLFkj nhokj ls Vdjkrk gSA ;fn vkiru dks.k] ijkorZu dks.k ds cjkcj 

,oa  37° ¼fp=kkuqlkj½ gks rFkk nhokj ds lkFk izR;koLFkku xq.kkad e = 1/5 gks] rks d.k ,oa nhokj ds chp ?k"kZ.k xq.kkad 

dk eku 
X

10
 ds :i esa gks rks X dk eku Kkr djks A     

      

///
//

///
///

///
//

///
//

///
///

///
//

///
/

37º

37º

 
Ans.  5 
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Sol. Since e = 1

5
 

   Final normal component of velocity = 
0v cos37

5
. 

 As the angle of rebound is equal to the angle before impact. 
 Therefore, both normal & tangential components of velocities must change by the same factor. 

  Tangential velocity after impact becomes 
5

37sinv 0

. 

  Let the time of impact be t. 

 N = 
t

5

37cosv
37cosvm

0
0















 = 
t5

37cosmv6 0


 

 where N is the normal force imparted on the ball by the wall. 

 Frictional force = N = 
t

37cosmv

5

6 0




 

 Also frictional force = 
t

5

37sinv
37sinvm

0
0















 

  
t

5

37sinv
37sinvm

0
0















 = 
t

37cosmv

5

6 0




 

  = 
3

2
 tan370   = 

2

1

4

3
.

3

2
    

Sol. pwafd e = 
5
1  

   osx dk vfUre yEcor~ ?kVd = 
5

37cosv 0

. 

 tSlk fd ijkorZu dks.k vkiru dks.k ds cjkcj gS blfy, osx ds yEcor~ rFkk Li'kZjs[kh; ?kVd leku xq.kd ls 

ifjofrZr gksaxsA  

  la?kV~V ds ckn Li'kZ js[kh; osx gksxk 
5

37sinv 0

. 

  ekuk la?kV~V dk le; t gSA 

 N = 
t

5

37cosv
37cosvm

0
0















 = 
t5

37cosmv6 0


 

 tgk¡ N nhokj }kjk xsan ij yxk;k x;k vfHkyEcor~ cy gSA 

 ?k"kZ.k cy = N = 
t

37cosmv

5

6 0


  

 ?k"kZ.k cy = 
t

5

37sinv
37sinvm

0
0















 

  
t

5

37sinv
37sinvm

0
0















 = 
t

37cosmv

5

6 0


  

   = 
3

2
 tan370   =

2

1

4

3
.

3

2
    Ans.  
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11. Two identical uniform solid smooth spheres each of mass m each approach each other with constant 
velocities such that net momentum of system of both spheres is zero. The speed of each sphere before 
collision is u. Both the spheres then collide. The condition of collision is given for each situation of 
column-I. In each situation of column- information regarding speed of sphere(s) is given after the 
collision is over. Match the condition of collision in column- with statements in column-.  

 nks ,dleku  fpdus Bksl xksykdkj xksys ftudk izR;sd dk nzO;eku m gS ,d nwljs dh rjQ fu;r osxksa ls bl rjg 

ls utnhd vk jgs gS fd nksuksa xksys ds fudk; dk dqy laosx 'kwU; gS izR;sd xksys dh VDdj ds iwoZ pky u gSA nksuksa 
xksys Vdjkrs gSA VDdj dh 'krZ LrEHk-I dh izR;sd fLFkfr ds fy, nh xbZ gSA LrEHk- dh izR;sd fLFkfr esa VDdj [kRe 

gksus ds ckn nksuksa xksyksa dh pky ds ckjs esa lwpuk nh xbZ gSA VDdj dh 'krZ tks fd LrEHk- esa nh xbZ gS og LrEHk- 
esa fn;s x;s oDrO;ksa ls lqesfyr djksA     

   Column-     Column-  
 (A) Collision is perfectly elastic and head on  (p) speed of both spheres after collision is u 
 (B) Collision is perfectly elastic and oblique  (q) velocity of both spheres after  
        collision is different 

 (C) Coefficient of restitution is e = 
2

1
 and   (r) speed of both spheres after collision  

 collision is head on      is same but less than u. 

 (D) Coefficient of restitution is e = 
2

1
 and  (s) speed of one sphere may be more than u. 

 collision is oblique 
 
   LrEHk-       LrEHk-  
 (A) VDdj iw.kZr;k izR;kLFk gS o lEeq[k gS   (p) VDdj ds ckn nksuksa xksyks dh pky u gSA 
 (B) VDdj iw.kZr;k izR;kLFk gS o fr;Zd gS   (q) VDdj ds ckn nksuksa xksyks ds osx  

        vyx vyx gS 

 (C) VDdj dk izR;koLFku e = 
2

1
 rFkk    (r) VDdj ds ckn nksuksa xksyks dh pky leku gS 

 VDdj lEeq[k gSA      ij u ls de gSA 

 (D) VDdj dk izR;koLFku xq.kkad e = 
2

1
    (s) ,d xksys dh pky u ls vf/kd gks  

 rFkk VDdj fr;Zd gSA     Hkh ldrh gSA   
Ans. (A) p,q  (B) p,q  (C) q,r  (D) q,r 
Sol. In all cases speed of balls after collision will be same. In case of elastic collision speed of both balls 

after collision will be u, otherwise it will be less than u.  
 lHkh fLFkfr;ksa esa VDdj ds ckn xsanksa dh pkys leku gksxhA izR;sd fLFkfr esa izR;kLFk VDdj ds ckn nksuksa xsanks dh 

pkys  u gS vU;Fkk ;g u ls de gksxhA  
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2. DPP Syllabus : 

DPP No. : B34 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP No. : B34 
1.  (B) 2. (D)  3. (A)  4. (C) 5. (C)  6. (C)  7. (B)  
8.  (A)  9. (A) 10. (C)  11. (D)  12. (A)  13. (D)  14. (B) 
15.  (C)  16. (A) 17. (C) 18. (B) 19. (A)  20. (D) 
 

1.  A cricket ball of mass 150 g is moving with a velocity of 12 m/sec and is hit by a bat so that the ball is 
turned back with a velocity of 20 m/sec. The force of blow acts for 0.01 s on the ball. Find the average 
force exerted by the bat on the ball.   

 150 xzke nzO;eku dh ,d fØdsV xsan 12 eh-@ls- ds osx ls xfreku gS cYys ls ekjus ds ckn 20 eh-@ls- ds osx ls 

ykSVrh gSA cYys }kjk xsan ij cy 0.01 lsd.M ds fy, vkjksfir gksrk gSA cYys }kjk xsan ij yxk;k x;k vkSlr cy 

Kkr djksA  

 (A) 320 N  (B*) 480 N  (C) 160 N  (D) 240 N 
Solution : Initial momentum of the ball = (150/1000) x 12 = 1.8 kg m/sec 
 Final momentum of the ball = –(150/1000) x 20 = – 3.0 kg m/sec 
 Change in momentum = 4.8 kg m/sec. 
 Average force exerted = impulse/time = (4.8 kg m/sec) / 0.01 s 

 |V|


  = 32 m/s 

 
t

|v|
m|F|







= 















01.0

32
 

1000

150
  = 480 N. 

 

2. Two points of a rod move with velocities 3 v & v perpendicular to the rod and in the same direction, 
separated by a distance ' r'. Then the angular velocity of the rod is:  

 ,d NM+ ds nks fcUnq] NM+ ds yEcor leku fn'kk esa 3 v rFkk v osx ls xfr djrs gSaA nksuks fcUnq ,d nwljs ls  

' r' nwjh ij gSa rks NM+ dk dks.kh; osx gksxk %  

 (A) 
r

v3
   (B) 

r

v4
   (C) 

r

v5
   (D*) 

r

v2
  

Ans. rod = point = 







r

v rel    ;   vrel. being the velocity of one point w.r.t. other.  

     vrel. ,d fcUnq dk nwljs ds lkis{k osx 

 = 
r

vv3 
   and ‘r’ being the distance between them. 

     ‘r’ muds chp dh nwjh 

 =  
r

v2
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3. A uniform rod of mass 6M and length 6l is bent to make an equilateral hexagon. Its M.I. about an axis 
passing through the centre of mass and perpendicular to the plane of hexagon is:  

 ,d 6M nzO;eku rFkk 6 yEckbZ dh ,d leku NM+ dks eksM+dj ,d le"kVdks.k cuk;k tkrk gSA bldk nzO;eku dsUnz 

ls xqtjus okyh rFkk "kVdks.k ds ry ds yEcor~ v{k ds ifjr% tM+Ro vk?kw.kZ gSA  
 (A*) 5ml2   (B) 6ml2   (C) 4ml2   (D) ml2/12 
 
4. The moment of inertia of a door of mass m, length 2  and width  about its longer side is  
 m nzO;eku 2  yEckbZ rFkk  pkSM+kbZ ds njokts dk cM+h Hkqtk ds ifjr% tM+Ro vk?kw.kZ gksxk &   

 (A) 
24

m11 2
     (B) 

24

m5 2
    

(C*) 
3

m 2
       (D) none of these bues ls dksbZ ugha 

Sol. (C) (about YY') = 
12

m 2
 

 (C) (YY' ds ifjr% ) =  
12

m 2
 

 Using parallel axis theorem : (lekUrj v{kkasa dh çes;s ls)    

 (about AD) AD ds ifjr% = 
12

m 2
+ 

4

m 2
 = 

3

m 2
 Ans. 

 

5. A rigid body of mass m rotates with angular velocity  about an axis at a distance a from the centre of 
mass G. The radius of gyration about a parallel axis through G is k. The kinetic energy of rotation of the 
body is  
,d m æO;eku dk n`<fi.M dks.kh; osx  ls ?kw.kZu dj jgk gSa ,oa ?kw.kZu v{k dh æO;eku dsUæ G ls nwjh a ,oa 

æO;eku dsUæ G  ls ikfjr ,oa v{k ds lekUrj v{k ds lkis{k ?kw.kZu f=kT;k k gSA oLrq dh ?kw.kZu xfrt ÅtkZ gSa 

  (A)   22mk
2

1
   (B)  22ma

2

1
   (C*)   222 )ka(m

2

1
  (D)  22)ka(m

2

1
  

Sol.  K.E
R
 = 

2

1 I2 = 222 )ka(m
2

1
  

 
6. A flywheel rotating about a fixed axis has a kinetic energy of 360 joule when its angular speed is 30 rad/ 

sec. The moment of inertia of the wheel about the axis of rotation is    
 ,d ifg;k fdlh fLFkj v{k ds lkis{k ?kw.kZu dj jgk gSA tc bldh dks.kh; pky 30 rad/ sec gS rc xfrt ÅtkZ 

360 twy gS] rks ifg, dk ?kw.kZu v{k ds lkis{k tM+Ro vk?kw.kZ gSaA   
 (A) 0.6 kg x m2  (B) 0.15 kg x m2  (C*) 0.8 kg x m2  (D) 0.75 kg x m2 

Sol. KE =  
2

1
2 360 = 

2

1
 (30)2 

  = 0.8 kg m2  

 
7.  The product of moment of inertia and angular acceleration is  
  (A) force    (B*) torque    (C) angular momentum  (D rotational kinetic energy 
  tM+Ro vk?kw.kZ rFkk dks.kh; Roj.k dk xq.kuQy gSaA  

  (A) cy    (B) cy vk?kw.kZ     (C) dks.kh; laosx    (D) ?kw.kZu xfrt ÅtkZ  

Sol.   =   
 
8. A particle is at a distance r from the axis of rotation. A given torque  produces some angular 

acceleration in it. If the mass of the particle is doubled and its distance from the axis is halved, the value 
of torque to produce the same angular acceleration is  
,d d.k ?kw.kZu v{k ls r nwjh ij fLFkr gSaA ,d fn;k x;k cyk?kw.kZ  blesa dqN dks.kh; Roj.k mRiUUk djrk gSaA ;fn 

d.k dk æO;eku nks xquk rFkk v{k ls nwjh vk/kh dj nh tk, rks leku dks.kh; Roj.k mRiUu djus ds fy, cyk?kw.kZ 

gksxkA 

  (A*) /2    (B)      (C) 2   (D) 4
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Sol.  
2

2

2

1

2

1

2

r
m2

Mr

















 = 2 

  2 = /2 
 
9. A constant torque of 31.4 N-m is exerted on a pivoted wheel. If angular acceleration of wheel is  

4 rad/sec 2, then the moment of inertia of the wheel is :  
 31.4 N-m dk ,d fu;r cy vk?kw.kZ ,d dhyfdr ifg, ij vkjksfir fd;k tkrk gSA ;fn ifg, dk dks.kh; Roj.k  

4 rad/sec 2 gks rks ifg, dk tM+Ro vk?kw.kZ gSaA        
 (A*) 2.5 kg-m2  (B) 3.5 kg-m2  (C) 4.5 kg-m2  (D) 5.5 kg-m2 

Sol.  = 

  =  
4

4.31
= 2.5 kgm2 

 
10. The rotational kinetic energy of a rigid body of moment of inertia 5 kg-m2 is 10 joules. The angular 

momentum about the axis of rotation would be :  
  5 kg-m2 tM+Ro vk?kw.kZ ds n`<+ fi.M dh ?kw.kZu xfrt ÅtkZ 10 joules gS rks ?kw.kZu v{k ds lkis{k dks.kh; laosx gksxkA  
  (A) 100 joule-sec   (B) 50 joule-sec   (C*) 10 joule-sec   (D) 2 joule-sec 

Sol.  KER = 



2

L

2

1 2
2  

 L = RKE2  = 10 joule-sec 

 
11. In the pulley system shown, if radii of the bigger and smaller pulley are 2 m and 1 m respectively and 

the acceleration of block A is 5 m/s2 in the downward direction, then the acceleration of block B will be: 
 fp=k esa iznf'kZr f?kjuh fudk; esa] ;fn cM+h rFkk NksVh f?kjuh dh f=kT;k Øe'k% 2 eh- rFkk 1 eh- gSa rFkk CykWd A dk 

Roj.k 5 eh0/lSd.M2 uhps dh vksj dh fn'kk esa gS]  rks CykWd B dk Roj.k gksxk &  

       
 (A) 0 m/s2  (B) 5 m/s2  (C) 10 m/s2  (D*) 5/2 m/s2 

Ans. (D) Given fn;k gS aA = 2   = 5 m/s2  

    = 5/2   rad/s2  
   aB = 1.() = 5/2 m/s2   

 
12. A rod of length 1m is sliding in a corner as shown. At an instant when the rod makes an angle of 60º 

with the horizontal plane, the velocity of point A on the rod is 1m/s. The angular velocity of the rod at 
this instant is :  

 1m yEch NM+ fdukjks ds lgkjs fp=kkuqlkj fQlyrh gSA tc NM+ {kSfrt ls 60º dks.k cukrh gS rc NM+ ij fcUnq A 

dk osx 1m/s. gSA bl le; NM+ dk dks.kh; osx gksxkA  

 
 (A*) 2 rad/s  (B) 1.5 rad/s  (C) 0.5 rad/s  (D) 0.75 rad/s 
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Sol.  

 1 = (1 cos60º) 
  = 2 rad/s  
 
13. The moment of inertia of a sphere of density and radius R about an axis passing through its centre is 

proportional to  
fdlh R f=kT;k ds xksys] ftldk ?kuRo  gS] dk mlds dsUæ ls xqtjus okys v{k ds lkis{k tM+Ro vk?kw.kZ dk 

eku vuqØekuqikrh gSA 
  (A) R2     (B) R3     (C) R4    (D*) R5 

Sol.   = 2 3 22 2 4
MR R R

3 3 3
    

   R5 

 

14. A man sitting on a rotating stool with his arms stretched out, suddenly lowers his hands 
 (A) his angular velocity decreases    (B*) his moment of inertia decreases 
   (C) his angular velocity remains constant    (D) his angular momentum increases 
 ,d O;fDr ?kwers LVqy ij Hkqtk;sa QSyk;s cSBk gSA ;dk;d og Hkqtk;sa fldqM ysrk gSa] rks  
 (A) mldk dks.kh; osx ?kV tk;sxk     (B) mldk tM+Ro vk/kw.kZ ?kV tk;sxk  
   (C) mldk dks.kh; osx fu;r jgsxk      (D) mldk dks.kh; laosx c<+ tk;sxk  
Sol. Mass distribution from axis of rotation is decrease so moment of inertia decreases. 
 ?kw.kZu v{k ls nzO;eku forj.k ?kVrk gS vr% tM+Ro vk?kw.kZ Hkh ?kVrk gSA  
 
15. A smooth uniform rod of length L and mass M has identical beads of negligible size, each of mass m, 

which can slide freely along the rod. Initially the two beads are at the centre of the rod and the system is 
rotating with angular velocity 0 about an axis perpendicular to the rod and passing through the mid point 
of the rod., There are no external forces. When the beads reach the ends of the rod, the angular velocity 
of the rod would be 

 L yEckbZ o M æO;eku dh fpduh o iryh ,d leku NM+ ds lkFk] ux.; vkdkj ds nks euds yxs gSa ftuesa izR;sd dk 

æO;eku m gSa vkSj ;s NM+ dh yEckbZ ds vuqfn'k Lora=krk iwoZd fQly ldrs gSaA izkjaHk esa nksuksa euds NM+ ds dsUæ ij 

gSa vkSj fudk; NM+ ds yEcor~ o e/; fcUnq ls xqtjus okys v{k ds lkis{k 0 dks.kh; osx ls ?kw.kZu dj jgh gSaA ;fn 

dksbZ cká cy dk;Z ugha dj jgs gSa rks tc euds NM+ ds fljksa rd igq¡prs gS rc NM+ dk dks.kh; osx gks tk;sxkA  

 (A)  0M

M 2m




   (B) 0M

M 4m




    (C*)  0M

M 6m




   (D) 0M

M 8m




  

Sol. using angular momentum conservation 
 dks.kh; laosx lj{k.k ds mi;ksx ls  

 
2 2 2

0
ML ML L

2m
12 12 4

 
    

 
          

 = 0M

M 6m




 

 

16. The angular momentum of particle of mass 0.01 Kg and position vector ˆ ˆr (10i 6 j) 


 meter and moving 

with a velocity  ˆ5 i  metre/sec about the origin will be 

 ,d 0.01 Kg æO;eku dk d.k ftldk fLFkfr lfn'k ˆ ˆr (10i 6 j) 


m gS] ˆ5 i  m/s ds osx ls xfr dj jgk gS rks ewy 

fcUnq ds lkis{k dks.kh; laosx gksxkA  

 (A*) ˆ0.3 k Joule sec  (B)  ˆ3 k Joule sec   (C) 1/3 Joule sec   (D) ˆ0.0 3 k  Joule sec 
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Sol.  L


 = m . r v
 

 

  L


 = 0.01 ˆ ˆ(10i 6 j) ×  ˆ5i  = ˆ0.3 k Joule sec 
 

17. A uniform heavy disc is rotating at constant angular velocity  about a vertical axis through its centre 
and perpendicular to the plane of the disc. Let L be its angular momentum. A lump of plastic is dropped 
vertically on the disc and sticks to it. Which will be constant    

 ,d ,dleku Hkkjh pdrh] vius ry ds yEcor~ rFkk dsUæ ls xqtjus okyh Å/okZ/kj v{k ds ifjr% fu;r dks.kh; osx 

 ls ?kwe jgh gSa] ekuk fd bldk dks.kh; laosx L gSA fi?kyh gqbZ IykfLVd dh ,d cawn pdrh ij Å/okZ/kj fxjdj 

fpid tkrh gS rks D;k fu;r jgsxkA        

 (A)    (B)  and L both (C*) L only  (D) Neither  nor L 
 (A)    (B)  vkSj L nksuksa  (C) dsoy L   (D) u  vkSj u L 

Sol. external torque ckâ; cy vk?kw.kZ  = 0  

 L = constant fu;rkad. 
 
18. The angular momentum of a system of particles is conserved   
 (A) When no external force acts upon the system 
 (B*) When no external torque acts on the system 
 (C) When no external impulse acts upon the system 
 (D) When axis of rotation remains same  
 d.kksa ds ,d fudk; dk dks.kh; laosx lajf{kr jgrk gSA  

 (A) tc fudk; ij dksbZ cká cy dk;Z ugh djrk gSA  

 (B*) tc fudk; ij dksbZ cká cy vk?kw.kZ dk;Z ugh djrk gSA  

 (C) tc fudk; ij dksbZ cká vkosx dk;Z ugh djrk gSA  

 (D) tc ?kw.kZu v{k leku jgrk gSA  
 
19. A disc of mass M and radius R is suspended in a vertical plane by a horizontal axis passing through its 

centre. After sticking an object of same mass M at its rim the mass is raised to the position of maximum 
height. Now this unstable system is released. When the object passes the position right below the 
centre the angular velocity of the system would be  
M æO;eku o R f=kT;k dh ,d pdrh Å/oZ ry esa dsUæ ls xqtjus okys {kSfrt v{k ds ifjr% fuyafcr gSaA ,d M 

leku æO;eku dk fi.M mldh ifj/kh ij fpidk dj dsUæ ls vf/kdre Åpk¡bZ dh fLFkfr rd mBk;k tkrk gSA  vc 

;g vLFkkbZ fudk; NksM+k tkrk gSaA tc fi.M dsUæ ds Bhd uhps ls xqtjrk gS rks fudk; dk dks.kh; osx gksxkA  

MRO

 

  (A*)  
8g

3R
  (B)  

2g

3R
   (C) 

3g

2R
    (D)  

3g

8R
 

Sol.  Using energy conservation 
  ÅtkZ laj{k.k ls  

  2MgR = 
2

2 21 MR
MR

2 2

 
  

 
     = 

8g

3R
 

 
20. A particle performs uniform circular motion with an angular momentum L. If the frequency of particle's 

motion is doubled and its kinetic energy is halved, the angular momentum becomes 
 ,d d.k dks.kh; laosx L ls ,dleku o`Ùkh; xfr dj jgk gSA ;fn d.k dh xfr dh vko`fÙk nqxuh ,oa xfrt ÅtkZ  

vk/kh dj nh tk, rks dks.kh; laosx gksxkA  

 (A) 2L   (B) 4 L   (C) L/2   (D*) L/4 

Sol. Kinetic energy xfrt ÅtkZ  = 
1

L
2

  

 1 1 1

2 2 2

K L

K L





,    L2 = L/4 
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ANSWER KEY OF DPP NO. : B35 
1. (A)  2. (A) (C)  3. (A) (C)  4. (A) (D)  5. (A)(C)  6.   (A) (D)  
7. (A) (B) (C)  8. (B) (D)  9. 20 10.  (D)  
 
1. A ball of mass m is connected by a light inextensible cord and is rotated in a circle of radius R on a 

smooth fixed horizontal table. Initially the angular velocity of the ball was 0 and pulling force applied 

was T1. Now the pulling force is increased to T2, until the radius of rotation of the ball becomes
R

4
. Then 

ratio 2

1

T

T
is : 

 nzO;eku m dh ,d xsan gYdh vforkU; Mksjh ls tqM+h gS rFkk fpduh {kSfrt est ij f=kT;k R ds o`Ùk esa ?kqekbZ tkrh 

gSA çkjEHk esa xsan dk dks.kh; osx 0 rFkk vkjksfir f[kapko cy T1 FkkA vc f[kapko cy c<+kdj T2 dj fn;k tkrk gS] 

tc rd fd ?kw.kZu dh f=kT;k 
R

4
 ugh gks tkrh gS rks vuqikr 2

1

T

T
 gksxk :   

            

 
 (A*) 64   (B) 16   (C) 48    (D) 256 
Sol. No external torque is acting on the ball. So applying angular momentum conservation about point O. 
 xsan ij cká cyk?kw.kZ ugha gS] vr% fcUnq O ds ifjr% dks.kh; laosx laj{k.k ls  

 m(r) (r) = constant fu;rkad  
2

1

r
  So vr% 

2

1

(1/ 4)
 = 16 times xquk 

 T = m2r = (16)2 × 
1

4
 = 64 times xquk 
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2. Two identical rods are joined at one of their ends by a pin. Joint is smooth and rods are free to rotate 
about the joint. Rods are released in vertical plane on a smooth surface as shown in the figure. The 
displacement of the joint and centre of mass of system from its initial position to the final position is (i.e. 
when the rods lie straight on the ground) : 

 fiu }kjk nks le:i NMksa dks muds ,d fljs ij tksMrs gSaA tksM+ fpduk gS rFkk NM+ tksM+ ds ifjr% ?kweus ds fy, 

Lora=k gSaA NM+ksa dks fpduh lrg ij m/okZ/kj ry esa fp=kkuqlkj NksMrsa gSaA tksM+ rFkk nzO;eku dsUnz dk izkjfEHkd 

fLFkfr ls vfUre fLFkfr rd foLFkkiu gksxkA (tc NM+ lh/kh tehu ij fLFkr gksaA) :  

        

 (A*) SJ =
17

4
   (B)  SJ =

5 L

2
  (C*) SCOM =

3L

4
  (D) SCOM =L 

Ans.   
 
Initially the centre of mass is at  

 
L

4
 distance from the vertical rod. 

 cm

1
2m ( ) m (0) L

As, x
m m 4

 
  

  
      

 centre of mass does not move in x-direction as Fx = 0. 
 After they lie on the floor, the pin joint should be at L/4 distance from the origin shown inorder to keep 

the centre of mass at rest. 

  Finally x-displacement of the pin is 
L

4
 and y-displacement of the pin is obviously L.  

 Hence net displacement = 
2

2 L 17 L
L

16 4
   

 displacement COM = 
4

L3
 

 
3. Block ‘ A ‘ is hanging from a vertical spring and is at rest. Block ‘ B ‘ strikes the block ‘A’ with velocity ‘ v ‘ 

and sticks to it. And v is such that it just attends its natural length, then choose the correct option(s) :  
 Å/okZ/kj fLizax ls CykWd ' A ' yVdk gS rFkk fojke esa gSA CykWd ‘ B ‘,' V ' osx ls xfr djrk gqvk ‘A’ ls Vdjkrk gS rFkk 

blls fpid tkrk gS rFkk 'v ' bl izdkj gS fd fLizax Bhd (just) viuh lkekU; yEckbZ dks izkIr dj ysrh gS rks lgh 

fodYiksa dk p;u djksA  

       

 (A*) v = 
26 m g

k
      (B) v =

210 m g

k
   

(C*) The energy loss during collision is 
2 23m g

2K
 J  (D) The energy loss during collision is 

2 2m g

2K
 J  

(A*) v = 
26 m g

k
      (B) v =

210 m g

k
   

(C*) VDdj ds nkSjku ÅtkZ {k; 
2 23m g

2K
 J gksxk  (D) VDdj ds nkSjku ÅtkZ {k; 

2 2m g

2K
 J gksxkA 
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Sol. (B)  The initial extension in spring is x0 = 
mg

k
   

 Just after collision of B with A the speed of combined mass is 
v

2
. 

 (B)  fLizax esa izkjfEHkd foLrkj x0 = 
mg

k
 gS  

 B dh A ls VDdj ds i'pkr~ fudk; dk la;qDr osx 
v

2
 gSA  

 For the spring to just attain natural length the combined mass must rise up by x0 = 
mg

k
 (sec fig.) and 

comes to rest.  

 tc fLizax viuh Bhd okLrfod yEckbZ izkIr djsxh rc nzO;eku x0 = 
mg

k
 (sec fig.) Åij mB tk;sxk rFkk fojke esa 

vk tk;sxkA   

   

//////////////////////////// ////////////////////////////

v/2

initial state ( )çkjfEHkd fLFkfr

x0

natural length of spring
( )fLçax dh lkekU; yEckbZ

final state ( )vfUre voLFkkA
B

A
B velocity ( ) = 0osx

 
 Applying conservation of energy between initial and final states   
 vfUre rFkk izkjfEHkd fLFkfr ds e/; ÅtkZ laj{k.k dk fu;e yxkus ij  

   
1

2
 2m

2
v

2

 
  

  +
1

2
 k 

2
mg

k

 
  

 = 2mg 
mg

k

 
  

 

 Solving we get gy djus ij v = 
26mg

k
 

 Alternative solution by SHM     vU; fof/k % SHM }kjk  

 
v

2
 = 

k

2m

2 2
2mg mg

k k

   
      

  ;  v = 
2k

m

2 2

2

3m g

k
 = 

26 mg

k
]   

 loss of energy = 







4

mv

2

v
)m2(

2

1
mv

2

1 22
2

2 23m g

2K
J 

 
4. A uniform disc of mass m and radius R is free to rotate about its fixed horizontal axis without friction. 

There is sufficient friction between the inextensible light string and disc to prevent slipping of string over 

disc. At the shown instant extension in light spring is
K

mg3
, where m is mass of block, g is acceleration 

due to gravity and K is spring constant.  
m nzO;eku ,oa R f=kT;k dh ,d leku pdrh Lo;a ls ikfjr fLFkj {kSfrt ?k"kZ.k jfgr v{k ds ifjr% ?kw.kZu dks LorU=k 

gSA vforkU; gYdh Mksjh ,oa pdrh ds e/; i;kZIr ?k"kZ.k mifLFkr gS ftlls Mksjh pdrh ij ugh fQlyrhA iznf'kZr 

{k.k ij gYdh fLizax esa f[kapko
K

mg3
 gS] tgk¡] m CykWd dk nzO;eku ,oa g xq:Roh; Roj.k gS rFkk K fLizax fu;rkad gSA 

      

 
m,R 

K 
m
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 (A*) Acceleration of block just after it is released is
3

g4
  

 (B) The tension in the string connecting mass m, just after the system is released is mg. 
 (C) The tension in the string connecting mass m, just after the system is released is 3mg.  

(D*) The tension in the string connecting mass m, just after the system is released is 
3

mg7
 

(A*) CykWd dks eqDr djus ds Bhd i'pkr bldk Roj.k 
3

g4
 gksxkA 

(B) fudk; ds Bhd NksMus ds Ik'pkr~ nzO;eku m  ls tqMh gqbZ jLlh eas ruko mg gSA 

(C) fudk; ds Bhd NksMus ds Ik'pkr~ nzO;eku m  ls tqMh gqbZ jLlh eas ruko 3mg gSA 

(D*)  fudk; ds Bhd NksMus ds Ik'pkr~ nzO;eku m  ls tqMh gqbZ jLlh eas ruko 
3

mg7
 gSA 

Sol. For disc, from torque equation  pdrh ds fy, cy vk?kw.kZ lehdj.k 

  3 mg R – TR = 
2

mR2

  .... (1) 

 By application of Newton's second law on block we get,  
 CykWd ij U;wVu dk f}rh; fu;e yxkus ij 

  T – mg = ma    .... (2)   

F=3mg 
T

M,R

 mg 

T

a

 

  where (tgk¡)   a = R     ..... (3)      

 solving (gy djus ij) a =
3

g4
 

COMPREHENSION  
 A wedge is moving rightwards on which  a block of mass 10kg is placed on it. Friction coefficient 

between the wedge and the block is 0.8. [take g = 10 m/s2].       
 ,d ost nk¡;h vksj xfr djrk gSA 10kg nzO;eku dk ,d CykWd bl ij j[kk gqvk gSA ost rFkk CykWd ds e/; ?k"kZ.k 

xq.kkad 0.8 gSA [g = 10 m/s2]       

      
5. If wedge is moving with constant velocity then 
 ;fn ost vpj osx ls xfr djs rkss 

 (A*) acceleration of block is zero.   (B) acceleration of block is 2m/s2. 
 (C*)  friction force on the block is 60N  (D) friction force on the block is 64N 
 (A*) CykWd dk Roj.k 'kwU; gksxkA    (B) CykWd dk Roj.k 2m/s2 gksxk. 

 (C*) CykWd ij ?k"kZ.k cy  60 N gksXkk   (D) CykWd ij ?k"kZ.k cy  64 N gksXkk 

6.  If wedge is moving with acceleration of   a


 = 2 î  m/s2   then  

 ;fn ost  a


 = 2 î  m/s2 ds Roj.k ls xfr djs rks 
 (A*) magnitude of friction force on block is 44N  
 (B) magnitude of friction force on block  is 64N  
 (C) magnitude of contact force on block is 92N  
 (D*) magnitude of contact force on block is 102.2 N  
 (A*) CykWd ij ?k"kZ.k cy dk ifjek.k 44N gksxk  

 (B) CykWd ij ?k"kZ.k cy dk ifjek.k 64N gksxk 

 (C) CykWd ij lEidZ cy dk ifjek.k 92 N gksxk 

 (D*) CykWd ij lEidZ cy dk ifjek.k 102.2 N gksxk 
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7. choose the correct option(s)  
 lgh fodYiksa dk p;u djksA 
 (A*) If acceleration of wedge is 7.5m/s2 then friction force on block is zero. 
 (B*) If acceleration of wedge is 10m/s2 then friction force on block is acting towards downward direction  
 (C*) If acceleration of wedge is 3m/s2 then friction force on block is acting towards upward direction  

(D) If acceleration of wedge is 3m/s2 then friction force on block is acting towards downward direction  
 (A*) vxj ost dk Roj.k 7.5m/s2 gS rks CykWd ij ?k"kZ.k cy 'kwU; gksxkA 

 (B*) vxj ost dk Roj.k 10 m/s2 gS rks CykWd ij ?k"kZ.k cy uhps dh rjQ yxsxkA 

 (C*) vxj ost dk Roj.k 3 m/s2 gS rks CykWd ij ?k"kZ.k cy Åij dh rjQ yxsxkA 

  (D) vxj ost dk Roj.k 3 m/s2 gS rks CykWd ij ?k"kZ.k cy uhps dh rjQ yxsxkA 

Sol. (6) If moving with constant velocity then a = 0 
 so friction available = µmgcos  
  = (0.8) (10) (10) (4/5) = 64 N. 
 but mgsin = 60N          
 so required friction is 60N. 
 So net force is zero. 

 (7) a = 2 î  f = mg sin 37º – m a cos 37º = 44 N 
 (8) for a = 7.5 m/s2, fr = 0, and for a > 7.5 
 fr will be downward  
 
Sol. ;fn leku osx ls xfr dj jgk gS rks a = 0 

 vr% miyC/k ?k"kZ.k = µmgcos  
  = (0.8) (10) (10) (4/5) = 64 N. 
 fdUrq mgsin = 60N   

 vr% vko';d ?k"kZ.k 60N. 

 vr% dqy cy 'kwU; gSA 

 rFkk a = 2 î  

 pqafd Roj.k ds dkj.k N > 80, vr% favailable > 64N 

  rFkk tc  a = 10 rks ?k"kZ.k 20N uhps dh vksj gksxkA 

   
8. Consider the length of  the incline is 12m. The wedge is moving with an acceleration a = î2  and the 

block is released from the rest then      

 ekfu, fd ur ry dh yEckbZ 12m gSA ost Roj.k a = î2  ls xfr dj jgk gS rFkk CykWd fojke ls NksM+k x;k gS rks  
 (A) The time taken by the block to reach at the bottom of the wedge is 2 sec. 
 (B*) The normal force applied by the block on the wedge is 92 N. 
 (C) The acceleration block w.r.t. wedge is 6 m/s2 downwards along  the incline surface 

 (D*) The acceleration of block w.r.t. ground is î2  m/s2 

 (A) ost ds uhps ds ry ij igqapus esa CykWd }kjk fy;k x;k le; 2 sec gSA 

 (B*) ost ij CykWd }kjk vkjksfir vfHkyEc cy 92 N gSA 

 (C) ost ds lkis{k CykWd dk Roj.k ur ry ds vuqfn'k 6 m/s2 uhps dh vksj gSA  

 (D*) /kjkry ds lkis{k CykWd dk Roj.k î2  m/s2 gSA 

Sol. (9) f = mg sin 37º – ma cos 37° = – 20 N  
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 (A) from Q.8, we can see that the block is at rest w.r.t. the wedge. 

 (B) 

 N 

mg 

ma 

 

  a = 2 
  N = mgcos37° + macos53° 
      = 92 N 
 (C) Block is at rest w.r.t. wedge  

  So  a


 = 0 

 (D) Since the block is at rest w.r.t. wedge, the acceleration of block w.r.t. ground will be î2  m/s2 

 only 
 
 
9. A block of mass m = 20 kg is kept at a distance R = 1m from central axis of rotation of a round turn 

table (A table whose surface can rotate about central axis). Table starts from rest and rotates with 
constant angular acceleration,  = 3 rad/sec2. The friction coefficient between block and table is  

 = 0.5. At time t =  
30

x
from starting of motion (i.e. t = 0) the block is just about to slip. Find the value of 

x.(g = 10 m/s2)  
 ,d o`Ùkh; ?kw.khZ Vscy (Vscy ftldk ry dsUnzh; v{k ds lkis{k ?kw.kZu dj lds)  ds dsUnzh; ?kw.kZu v{k ls R = 1m 

nwjh ij m = 20 kg nzO;eku dk CykWd j[kk gSA Vscy fLFkjkoLFkk ls fu;r dks.kh; Roj.k  = 3 rad/sec2 ls ?kweuk  

'kq: djrh gSA CykWd o Vscy ds e/; ?k"kZ.k xq.kkad  = 0.5 gSA xfr 'kq: gksus (t = 0) ls t = 
30

x
 le; i'pkr~ CykWd 

Bhd fQlyus dh fLFkfr esa gksrk gSA x dk eku Kkr dhft,A (g = 10 m/s2)  
 Ans. 20 

Sol.  

 (i)  Table starts rotation from rest  Vscy fLFkjkoLFkk ls ?kw.kZu 'kq: djrh gS 

  initial = 0 
  

izkjafHkd
 = 0 

   = Angular velocity at time t t le; ij dks.kh; osx 

   = initial × t 
   = 

izkjafHkd
 × t 

   = 0 + 3 × t = 3t 
 (ii) Force diagram for block as seen from above is : 
 Åij ls ns[kus ij CykWd dk cy vkjs[k 

  
 Block is just about to slip when friction force is limiting. 
 ?k"kZ.k ds lhekUr eku ij CykWd Bhd fQlyus dh fLFkfr esa gS 

  f2 = 222 )Rm()Rm(   
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 or ;k m2(g)2  = m2 2 R2  + m2 4 R2  

  2 g2 =  2 R2 + 4 R2  
 Putting values  : eku j[kus ij  

  
4

1
 × 100 = 9 × 1 + (3t)4 .(1)  

  (3t)4  = 16 
  3t = 2 

  t =  
30

20
sec 

  x = 20 
 Ans. 20 
 
10. A bullet fired with speed u sticks to the block after penetrating some distance 'X'  inside the block after 

that both move together with same velocity, if average force of resistance on bullet by block was P, 'S' 
is distance moved by bullet during time of collision. 'y' is distance moved by block in duration of 
collision.  

 u pky ls ç{ksfir xksyh ,d CykWd ls Vdjkdj blesa 'X'  nwjh rd ?kqldj fpid tkrh gSA blds rRi'pkr~ nksauksa 

leku osx ls lkFk&lkFk pyrs gSA ;fn CykWd }kjk xksyh ij vkSlr çfrjks/kh cy P rFkk VDdj ds nkSjku xksyh }kjk 

pyh xbZ nwjh  'S' ,oe~ VDdj ds nkSjku CykWd }kjk pyh xbZ nwjh 'y' gks rks &     

     
    Column-I     Column-II 

 (P)  maximum possible heat generated in collision    (A) 













2

2

)mM(P2

Mm2M
u2m 

 (Q) Distance 'S' is equal to       (B) 
2

1








Mm

mM
u2 

 (R) Work done by bullet on block    (C) Py 

 (S) Distance 'y' moved by block in duration of collision (D) 
2

1
2

22

)mM(

um

 P

M
  

    LrEHk-I      LrEHk-II 

 (P)  VDdj ds nkSjku lEHko vf/kdre mRiUu Å"ek   (A) 








 
P2

Mm2M2

u2m 

 (Q) nwjh 'S' cjkcj gS       (B) 
2

1








Mm

mM
u2 

 (R) xksyh }kjk CykWd ij fd;k x;k dk;Z    (C) Py 

 (S) VDdj ds nkSjku CykWd }kjk pyh xbZ nwjh  'y'    (D) 
2

1
2

22

)mM(

um

 P

M
  

Codes : 
  P Q R S 
 (A) 3 1 2 4    
 (B) 2 3 1 4   
 (C) 4 2 1 3   
 (D*) 2 1 3 4 
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Sol. Los in kinetic energy = maximum possible heat generated  

  = 
2

1








mM

mM
 u2  

 mu = (M + m) V      V = 
mM

mu


 

 (B) 
m

P
 = a 

 
2

mM

mu









 = u2 –

m

P2
 S 

 S = 













2

2

)mM(P2

Mm2M
 u2m 

 (C) Work done by bullent on block = Py 

 (D) y =  
2

1 2t
M

P
 

 
2

mM

mu









 = u – Pt  

 Pt = u – 
mM

mu


 

 t = 
P

m

mM

Mu










 

 y = 
2

1 2t
M

P
 

 y =  
2

1

P

M

)mM(

um
2

22
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TARGET : JEE (Main + Advanced) 2022 

 
 
 
 
 
 

O  

 

Course : VIKAAS (01JA) 

PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B34 TO B36 
 

 

DPP No. : B36 (JEE-MAIN) 
 

Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 
ANSWER KEY OF DPP No. : B36 

1. (A) 2. (D) 3.  (A) 4. (D)  5. (B) 6. (D)  7. (B) 
8.  (C) 9. (B)  10. (A)  11. (A)  12. (B)  13. (A) 14. (C)  
15.  (A) 16. (C)  17. (C)  18. (B)  19. (D) 20. (A)  
 
1. A particle moves in a circular path so that its distance travel varies with time t as s = 3t2 + 6t. Then its 

acceleration at t = 1 sec. is (radius of path is 12 m) -   
 ,d d.k o`Ùkkdkj iFk es bl izdkj xfr djrk gS fd bldh nwjh le; t ds lkFk fuEu izdkj ifjofrZr gksrh gS  

s = 3t2 + 6t. rks t = 1 sec ij bldk Roj.k gksxkA ¼iFk dh f=kT;k 12 m gS) - 

 (A*)  6 5 m/s2   (B) 6 m/s2   (C) 12 m/s2   (D) 12 3  m/s2 

Sol. v = 
ds

dt
 = 6t + 6  

 at = 
dv

dt
 = 6   

 ac = 
2v

r
 =

212

12
 = 12    a = 2 2

C ta a =  6 5 m/s2 

 
2. A particle of mass m is rotating in a plane in circular path of radius r. Its angular momentum is L. The 

centripetal force acting on the particle is      
m æO;eku dk ,d d.k ,d lery esa f=kT;k r ds o`Ùkh; iFk ij ?kwe jgk gSA bldk dks.kh; laosx L gSaA d.k ij 

yxus okys vfHkdsUæh; cy dk eku gksxkA  
  (A) L2/mr  (B) L2m/r2  (C) L2/m2r2  (D*) L2/mr3 

Sol.   F = 
2Mv

r
 =  L2/mr3 

 

3.  The position of a particle is given by ˆ ˆ ˆr ( i 2 j k)  


 and momentum ˆ ˆ ˆP (3i 4 j 2k)  


 . The angular 

momentum is perpendicular to       
  (A*) X-axis      (B) Y-axis   
  (C) Z-axis                 (D) Line at equal angles to all the three axes 

  ,d d.k dh fLFkfr ˆ ˆ ˆr ( i 2 j k)  


 ,oa laosx ˆ ˆ ˆP (3i 4 j 2k)  


 }kjk iznf'kZr gksrs gSA dks.kh; laosx yEcor~ gSA 

  (A) X-v{k ds       (B) Y-v{k ds    

  (C) Z-v{k ds                  (D) js[kk ds] tks lHkh v{kksa ls leku dks.k cukrh gSa  
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Sol.  L r P 
 

 =  ˆ ˆ ˆ(i 2j k)  × ˆ ˆ ˆ(3i 4 j 2k)    = ˆ ˆj 2k   

  So angular momentum is perpendicular to x-axis. 
  vr% dks.kh; laosx x ds yEcor gksxk  

 

4. A small ball of radius r rolls down without sliding in a big hemispherical bowl. of radius R. What would 
be the ratio of the translational and rotational kinetic energies at the bottom of the bowl 
f=kT;k R ds ,d cM+s v/kZ xksykdkj I;kys esa f=kT;k r dh ,d NksVh xsan fcuk fQlys yq<+duk izkjEHk djrh gSa rks I;kys 

ds isans ij mldh LFkkukarjh; o ?kw.khZ xfrt ÅtkZvksa dk vuqikr gksxk % 
  (A) 2 : 1    (B) 3 : 2    (C) 4 : 3    (D*) 5 : 2  

Sol.  

2

T

2R

1
MvK.E. 2

1K.E.
2




=

2

2
2

1
Mv

2

1 2 v
MR

2 5 R
 
  

  = 5 : 2  

 
5. A ball rolls without slipping. The radius of gyration of the ball about an axis passing through its centre of 

mass K. If radius of the ball be R, then the fraction of total energy associated with its rotational energy 
will be          
,d xsan fcuk fQlys yq<+d jgh gSA blds æO;eku dsUæ ls gksdj xqtjus okyh v{k ds ifjr% xsan dh ?kw.kZu f=kT;k K 

gSA ;fn xsan dh f=kT;k R gks rks dqy ÅtkZ dk dkSulk Hkkx ?kw.kZu ÅtkZ ds :i esa gSaA  

  (A) 
2

2

K

R
   (B*) 

2

2 2

K

K R
  (C) 

2

2 2

R

K R
  (D) 

2 2

2

K R

R


 

Sol.  
2

2 2

K

K R
 

 
6. A wheel is rolling uniformly along a level road (see fig.) The speed of transitional motion of the wheel 

axis is V. What are the speeds of the points A and B on the wheel rim relative to the road at the instant 
shown in the fig.?  
fp=kkuqlkj ,d ifg;k leku :i ls ,d lery lM+d ds vuqfn'k yq<+d jgk gSaA ifg;s ds v{k dh LFkkukUrfjr xfr 

dh pky V gSaA fp=k eas fn[kk;s {k.k ij ifg;sa dh ifjf/k ds fcUnq A vkSj B ij pky ¼lM+d ds lkis{k½ D;k gksxh \  

A

V

B

 
  (A) VA = V, VB = 0    (B) VA = 0, VB = V  (C) VA = 0, VB = 0    (D*) VA = 0, VB = 2V  
Sol.  VB = V + R = 2V 
  VA = V – R = 0  

   V = R 
 
7. Moment of inertia of a uniform quarter disc of radius R and mass M about an axis through its centre of 

mass and perpendicular to its plane is :      
 ,d leku ,d pkSFkkbZ pdrh] ftldh f=kT;k R, rFkk nzO;eku M gS] dk blds nzO;eku dsUnz o ry ds yEcor~ v{k 

ds lkis{k tM+Ro vk?kw.kZ gksxk&  

 (A) 
2

MR2

  M 
2

3

R4









    (B*)

2

MR2

  M 
2

3

R4
2 









 

 (C) 
2

MR2

+ M
2

3

R4









     (D) 

2

MR2

+ M 
2

3

R4
2 
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Ans. M.I. about ‘O’ is 
2

MR2

 

 By paral lel-axis theorem : 
2

MR2

        

   

 = cm + 
2

2
3

R4
M 









  cm = 

22

3

R4
.2M

2

MR









 1 

 

8.  A bicyclist comes to a skidding stop in 10 m. During this process, the force on the bicycle due to the 
road is 200N and is directly opposite to the motion. The work done by the cycle on the road is  

 ,d lkbfdy lokj czssd yxkus ds ckn 10m dh nwjh fQlyrs gq, :d tkrk gSA bl izfØ;k es lM+d }kjk lkbfdy 

ij yxk;k x;k cy 200 N  gS vkSj xfr ds Bhd foijhr fn'kk esa yxrk gSA lkbfdy }kjk lM+d ij fd;k x;k dk;Z 

gSA  

 (A) + 2000J  (B) – 200J  (C*) zero 'kwU;  (D) – 20,000J 
Sol. Point of application of force do not move. 
 Hence work done = 0 
 
9. A Merry-go-round, made of a ring-like platform of radius R and mass M, is revolving with angular speed 

?  A person of mass M is standing on it. At one instant, the person jumps off the round,radially away 
from the centre of the round (as seen from the round). The speed of the round afterwards is  

 f=kT;k R nzO;eku M   ds NYys tSlk IysVQkWeZ dk cuk dksbZ esjh & xks&jkmaM >wyk dks.kh; pky  ls ifjØe.k  dj 

jgk gSA M nzO;eku dk dksbZ O;fDr bl >wys ij [kM+k gSA fdlh {k.k fo'ks"k ij ;g O;fDr bl >qys ls] bl >wys ds 

dsUnz ls ijs f=kT;h; :i ls ¼>wys ls ns[kus ij½  dwnrk gSA blds i'pkr~ >wys dh pky gSA  

 (A) 2    (B*)     (C) 
2


   (D) 0 

 

10. A solid sphere and a solid cylinder having the same mass and radius, roll down the same incline. The 
ratio of their acceleration will be       
leku æO;eku o f=kT;k ds Bksl xksyk o Bksl csyu leku ur ry ij yq<+drs gSaA buds Roj.kksa dk vuqikr gksxkA  

  (A*) 15 : 14     (B) 14 : 15   (C) 5 : 3    (D) 3 : 5    

Sol.  a =

2

gsin

1
MR





 

   1

2

1
1a 2

2a 1
5





 = 15 : 14   

 
11. If the radius of the earth is suddenly contracts to half of its present value, then the duration of day will 

be of        
  (A*) 6 hours  (B) 12 hours  (C) 18 hours  (D) 24 hours 
  ;fn i`Foh dh f=kT;k {k.k Hkj esa fldqM+dj orZeku f=kT;k dh vk/kh gks tk;s] rks ,d fnu dh vof/k gksaxsA  

  (A) 6 ?kUVs  (B) 12 ?kUVs  (C) 18 ?kUVs  (D) 24 ?kUVs 
Sol.  Using energy conservation   
  ÅtkZ laj{k.k ls  

  1 = 2  

  1 2

2 1

R T

R T
  

    T2 = 6 hours 
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12. Two identical discs of mass m and radius r are arranged as shown in the figure. If is the angular 
acceleration of the lower disc and acm is acceleration of centre of mass of the lower disc, then relation 
between acm,  & r is :  

 m nzO;eku rFkk r f=kT;k dh nks ,d leku pdrh dks fp=kkuqlkj O;ofLFkr fd;k tkrk gSA ;fn uhps okyh pdrh 

dk dks.kh; Roj.k gks rFkk acm uhps okyh pdrh ds nzO;eku dsUnz dk Roj.k gks, rks  ,acm, rFkk r esa D;k lEcU/k gksxk: 

       

 (A) acm = 
r


  (B*) acm = 2  r  (C) acm =  r  (D) none of these  buesa ls dksbZ 

ugha 

Sol.  
 

a 

   

T r  = 
2mr

2
 1     ..........(1) 

  Tr =  
2mr

2
     .......... (2) 

  1 =      .......... (3)    
 From (1) & (2)  
 accn . of point b = accn of point a  
  r 1 = acm – r     .......... (4) 
 Hence 2 r  = acm   Ans. (B)  
 
13. A light string is wrapped around a solid uniform solid cylinder of mass ' m ' and radius ' R '. The string is 

pulled vertically upward to prevent the centre of mass from falling as the cylinder unwinds the string. 

Then length of the string unwound when the cylinder has reached a speed  will be :  
 ,d gYdh jLlh ' m ' nzO;eku rFkk ' R ' f=kT;k ds ,d leku Bksl csyu ij fyiVh gqbZ gSA tc jLlh csyu ls [kqyrh 

gS rks nzO;eku dsUnz dks fxjus ls jksdus ds fy, jLlh dks Å/okZ/kj Åij dh vksj [khapk tkrk gSA jLlh dh [kqyh gqbZ 

yEckbZ D;k gksxh tc csyu dks.kh; pky izkIr djrk gS :   

 (A*) 
2 2R

4 g


      (B) 

2 2R

g


   

(C) 
2 2R

8 g


      (D) none of these buesa ls dksbZ ugha 
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Sol.  

As the centre of mass is not falling then T = mg. 
 Then  = TR = mgR   = 

  mgR = 
2MR

2
.  = 

2g

R
 

  2 = 0 + 2  2= 2. 
2g

R

 
  

.    

   = 
2R

4g


 

 Hence length unwound will be = R = 
2 2R

4g


 

 
14. A ball of radius r rolls without sliding inside a fixed circular track A. The ratio of the angular velocity of 

the ball about its centre to the angular velocity of centre of ball about the centre of the track A is : 
 ,d r f=kT;k dh xsan] tM+or~ o`Ùkkdkj iFk A ds vUnj dh rjQ fcuk fQlys yq<+d jgh gSA rks xsan ds dsUæ o xsan ds 

iFk A ds dsUnz ds lkis{k dks.kh; osx dk vuqikr gSA     

       

 (A) 1      (B) 
r

R r
       

(C*) 
R r

r


           (D) none of these buesa ls dksbZ ugha  

 

15. A solid iron sphere A rolls down an inclind plane, while another hollow sphere B with the same mass 
and same radius also rolls down the inclined plane. If VA and VB are their velocities at the bottom of the 
inclined plane, then 
,d Bksl yksgs dk xksyk A ur ry ls uhps dh vksj yq<+dk;k tkrk gS tcfd leku ÎæO;eku rFkk leku f=kT;k dk 

[kks[kyk xksyk B blh ur ry ls uhps yq<+dk;k tkrk gSaA ;fn VA rFkk VB ur ry ds isans ij muds osx gks rks  
  (A*) VA > VB    (B) VA = VB   (C) VA < VB    (D) VA > = < VB 

 

Sol.  a = 

2

gsin

1
MR





 

          aA > aB 
  So vr%     VA > VB   
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16. A uniform rod of length  rotating with an angular velocity , while its centre moves with linear velocity  

v =
6

 
. If the end A of the rod is suddenly fixed, the angular velocity of the rod will be : 

   yEckbZ dh ,d leku NM+ dks.kh; osx ls ?kw.kZu xfr dj jgh gS] tcfd bldk dsUnz js[kh; osx v =
6

 
 ls xfr 

dj jgk gSA ;fn NM+ dk A fljk vpkud fLFkj voLFkk esa vk tk;s rks NM+ dk dks.kh; osx D;k gksxkA   

       

 (A) 
3

4
   (B) 

3


    (C*) 

2


   (D) 

2

3


 

Sol. Using angular momentum conservation 
 dks.kh; laosx laj{k.k ls  

 
2 2m m

m '
12 6 2 3

     
 

   
 

 Hence vr% ' = 
2


  

 
17. A solid sphere of mass m is situated on a horizontal surface and a tangential force acts at the top of the 

sphere. If the sphere rolls without slipping then the acceleration of the centre of the sphere would be  
m æO;eku dk ,d Bksl xksyk fdlh {kSfrt lrg ij fLFkr gSa mlds mPpre fcUnq ij ,d cy F Li'kZjs[kh; :i ls 

dk;Z djrk gSaA ;fn xksyk fcuk fQlys yq<+d jgk gSa rks xksys ds dsUæ dk Roj.k gSaA  

  (A) 
5 F

3 m
    (B)  

3F

5m
   (C*)  

10F

7m
  (D) 

7F

10m
   

Sol.  F – f = ma (i) 

  (F + f) × R = 22
mR

5
   (ii) 

  From eq. (i) and (ii) 
  lehdj.k (i) rFkk  (ii) ls  

  a = 
10F

7m
 

 
18. Magnitude of angular momentum of a wheel changes from 2L to 3L in 5 sec. by a constant torque 

acting opposite to initial direction of rotation. What is the magnitude of the torque? 
 ,d ifg, ds dks.kh; laosx dk ifjek.k 5 lSd.M esa 2L ls 3L rd cnyrk gS ;fn bl nkSjku fu;r cyk?kw.kZ ?kweus dh 

izkjafEHkd fn'kk ds foifjr vkjksfir gks rks cyk?kw.kZ dk ifjek.k D;k gksxk % 

 (A) 
5

L
   (B*) L   (C) 

5

L2
   (D) 

5

L3
  

Sol. Change in angular momentum due to constant torque 
 L = 2L – (–3L) = 5L 

 Torque = 
L

T




 = 
5L

5
 = L  

 
19. A ring of mass m and radius R rolls on a horizontal rough surface without slipping due to an applied 

force ‘F’. The friction force acting on ring is : –   
 ,d m nzO;eku rFkk R f=kT;k dh oy; vkjksfir cy F ds izHkko esa fcuk fQlys {kSfrt [kqjnjs /kjkry ij yq<+drh 

gSA oy; ij yxus okyk ?k"kZ.k cy gS &   
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 (A) 
3

F
   (B) 

3

F2
   (C) 

4

F
   (D*) Zero  'kwU; 

Sol. (D) F + f = ma   .... (1) 

 Also ; FR – fR = 
R

a
  

 F – f = ma   .... (2)   [ = mR2 ] 
 From (1) & (2)   
  f = 0. 
 
20. A disc is rotated about its axis with a certain angular velocity and lowered gently on an inclined plane as 

shown in Figure, then 
 ,d pdrh dks mldh v{k ds lkis{k ,d dqN dks.kh; osx ls ?kqek;k tkrk gS rFkk fp=kkuqlkj lko/kkuhiwoZd urry ij 

j[kk tkrk gS % 

      
 (A*) It will rotate at the position where it was placed and then will move downwards 
 (B) It will go downwards just after it is lowered  
 (C) It will go downwards first and then climb up 
 (D) It will climb upwards and then move downwards 
 (A*) ;g ml fLFkfr ij ?kwesxh tgk¡ ;g j[kh tkrh gS rFkk rRi'pkr~ uhps dh vksj xfr djsxhA  

 (B) bls j[kus ds Bhd ckn ;g uhps dh vksj tk;sxhA  

 (C) ;g igys uhps dh vksj tk;sxh vkSj rRi'pkr~ Åij p<+sxhA  

 (D) ;g Åij dh vksj p<+sxh vkSj rRi'pkr~ uhps xfr djsxhA  
Sol.  (A) Here kinetic friction force will balance the force of gravity. So it will rotate at its intial position and will 

not move up or down. As its angular velocity becomes zero (friction also becomes zero), it will move 
downwrds. 
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TARGET : JEE (Main + Advanced) 2022 

 
 
 
 
 
 

O  

 

Course : VIKAAS (01JA) 

PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B37 TO B38 
 

 
2. DPP Syllabus : 

DPP No. : B37 (JEE-ADVANCED) 
Total Marks :  39         Max. Time : 25 min. 
Single choice Objective ('–1' negative marking) Q.1 (3 marks 2 min.)  [03, 02] 
One or more than one options correct type ('–1' negative marking)  Q.2 to Q.7 (4 marks 2 min.)   [24, 12] 
Subjective Questions ('–1' negative marking) Q.8 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.9 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP NO. : B37 
1.  (C) 2. (B) (C)  3. (A) (C)(D)  4. (B) (C) (D)  5. (A) (B) (D)   
6. (A) (C) (D)  7. (A)(B) (D)  8. n = 2 9.  (A) p,q (B) p,s (C) q,r (D) r,s 
 
1. As shown in figure, S is a point on a  uniform  disc rolling  with uniform angular velocity on a fixed rough 

horizontal surface. The only forces acting on the disc are its weight and contact forces exerted by 
horizontal surface. Which graph best represents the magnitude of the acceleration of point S as a 
function of time         

 fp=kkuqlkj] S ,dleku pdrh ij ,d fcUnq gS rFkk pdrh ,dleku dks.kh; osx ls ,d fLFkj [kqjnjs {kSfrt lrg ij 

yksVuh xfr dj jgh gSA pdrh ij dsoy xq:Rokd"kZ.k ds dkj.k Hkkj cy o {kSfrt lrg }kjk pdrh ij lEidZ cyksa 

ds dkj.k cy gSA fuEu esa ls dkSulk xzkQ fcUnq S dk le; ds Qyu ds :i esa Roj.k dk ifjek.k iznf'kZr djrk gSA 

s

 

 (A)    (B)   (C*)     (D)  

 (A)    (B)   (C*)    (D)  

 
Sol. Since angular velocity is constant, acceleration of centre of mass of disc is zero. Hence the magnitude 

of acceleration of point S is 2x where  is angular speed of disc and x is the distance of S from centre. 
Therefore the graph is  

 pwafd dks.kh; osx fu;r gS pdrh ds nzO;eku dsUnz dk Roj.k 'kwU; gSA vr% fcUnq S ds Roj.k dk ifjek.k 2x gS tgk¡ 

 pdrh dh dks.kh; pky gS rFkk x dsUnz ls S dh nwjh gS vr% xzkQ gSA 
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2. A particle P of mass m attached to a vertical axis by two light strings AP and BP of length L each. The 
separation AB = L, P rotates around the axis in a horizontal plane with a constant angular velocity . 
The tension in the strings AP and BP are T1 and T2 respectively, then: (take acceleration due to gravity 
g) 

 m nzO;eku dk ,d d.k P m/okZ/kj v{k ls L yEckbZ dh nks gYdh jfLl;ks  AP rFkk BP  ls tqMk gqvk gSA A rFkk B ds 

e/; nwjh L gSA d.k  P Å/okZ/kj v{k ds ifjr% {kSfrt ry esa fu;r dks.kh; pky  ls ?kw.kZu dj jgk gSA jfLl;ksa  AP 

rFkk BP esa ruko Øe'k% T1 rFkk T2  gS] rks (xq:Ro ds dkj.k Roj.k g gSA) 

       
 (A) T1 = T2    (B*) T1 + T2 = m2L  

 (C*) T1 – T2 = 2mg   (D) BP will remain tight only if 
2


g

L
 

           BP gesa'kk ruh gqbZ jgsxh ;fn 
2


g

L
 gSA   

Sol.  

 r = 
2

2 L
L

2

   
 

 

 r = 
3  L

2
      

 T1sin30º = T2sin30º + mg 
 T1 = T2 + 2mg 

 T1 cos30º + T2cos30º = 2 3  L
m

2

 
   

 
 

 T1 + T2 = m2L 

 T2 = 
2L

m g
2

 
 

  
 

 T2 > 0 only when dsoy tc 
2L

g
2


  

 
2g

L
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3. A solid cylinder of radius 0.5 m and height 4m is placed on a truck as shown in figure. The coefficient of 
friction between truck and cylinder is  = 0.3. The truck is moving such that its displacement (x) varies 

with time(t) as x = 
5

t

6

t3

   where x is in meters and t in seconds. Then choose the incorrect option/s : 

 (g= 10 m/sec.2)  
 ,d Bksl csyu ftldh f=kT;k 0.5 m rFkk Å¡pkbZ 4m gS] dks fp=kkuqlkj ,d Vªd ij j[kk x;k gSA Vªd o csyu ds 

e/; ?k"kZ.k  xq.kkad  = 0.3 gSA Vªd dh xfr bl çdkj gS fd bldk foLFkkiu (x), le; (t) ds lkFk x = 
5

t

6

t3

  

vuqlkj ifjofrZr gS] tgk¡ x ehVj esa rFkk t lSd.M esa gS rks vlR; fodYiksa dk p;u fdft, : (g= 10 m/sec.2) 

     
 (A*) The cylinder will remain at rest relative to the truck and after sometime, it will slide 
 (B) The cylinder will remain rest relative to the truck and after sometime, it will topple 
 (C*) The cylinder start sliding and after sometime, it will topple 
 (D*) The cylinder will neither slide nor topple relative to the truck 
 (A) csyu] Vªd ds lkis{k fLFkj jgsxk rFkk dqN le; i'pkr~ ;g fQlysxkA  

 (B) csyu] Vªd ds lkis{k fLFkj jgsxk rFkk dqN le; i'pkr~ ;g iyVsxkA 

 (C) csyu fQlyus yxsxk rFkk dqN le; i'pkr~ ;g iyVsxkA  

 (D) csyu Vªd ds lkis{k u fQlysxk rFkk u iyVsxkA 

Sol.  

 For sliding, fQlyus ds fy, 

  ma  smg 
  t  (0.3) × 10 
  t  3      
 For toppling, iyVus ds fy,     

  (ma)
h

2
   (mg) (R) 

  (t) 







2

4
   (10) (0.5) 

  t  2.5 
 So, the cylinder will topple before sliding. 
 vr% csyu fQlyus ls igys iyVsxkA 
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COMPREHENSION : vuqPNsn %     

 A smooth sphere (mass 10 kg, negligible radius) moves on a smooth curved  surface  from  the  point  
A  with a speed of 10 m/s as shown in figure . The sphere reaches the point D passing through point B . 
If the ground is taken as reference, Then [Take g = 10 m/s2 ] 

 ,d fpduk xksyk (nzO;eku 10 kg,  ux.; f=kT;k) ,d fpdus oØh; iFk ij fcUnq A  ls 10 m/s dh pky ls fp=kkuqlkj 

py jgk gSA xksyk fcUnq B ls xqtjrk gqvk fcUnq D ij igqaprk gSA ;fn tehu dks lUnHkZ ¼funsZ'k½ ekuk tk; rks [g = 

10 m/s2 ekusa] 

     

A

B

C
D

E
10m 3m

20m

   
 
4. Choose the corrct option(s)   
 lgh fodYiksa dk p;u djksA 
 (A) The total mechanical energy of the sphere at the point A is zero  
 fcUnq A ij xksys dh dqy ;kaf=kd ÅtkZ 'kwU; gksxhA 

 (B*) The total mechanical energy of the sphere at the point A is 2500 J  
 fcUnq A ij xksys dh dqy ;kaf=kd ÅtkZ 'kwU; 2500 J gksxhA 
 (C*) The kinetic energy at point B is 2500 J. 
 fcUnq B ij xfrt ÅtkZ 2500 J gksxhA 

(D*) The potential energy at point B is  0 J 
 fcUnq B ij fLFkfrt ÅtkZ  0 J gksxhA 

Sol. MEA = 
2

1
Mv2 + Mg × 20 = 

2

1
× 102 × 10 + 10 × 20 × 10 = 2500 J. 

MEB   = KEB + PEB  = MEA  
 PEB = 0  KEB = MEA = 2500 J.   
 

5. Choose the correct option(s) :   
 lgh fodYiksa dk p;u djksA 

(A*) The kinetic energy at C is 1500 J  
 C ij xfrt ÅtkZ 1500 J gksxhA 
 (B*) The kinetic energy at D is 2200 J  
 D ij xfrt ÅtkZ 2200 J gksxhA 
 (C) The kinetic energy at C is zero 
 C ij xfrt ÅtkZ 'kwU; gksxhA 

(D*) The sphere will go beyond D. 
    xksyk fcUnq D ds vkxs tk;sxk  
Sol. KEC = (ME)A – (PE)C = 2500 – 10 × 10 × 10 = 1500 J.  

KED = (ME)A – (PE)D = 2500 – 10 × 10 × 3 = 2200 J.  
 
6. Mark out the correct options.      
 lgh fodYiksa dks pqfu;s. 
 (A*) total mechanical energy at the point  C is 2500 J. 
 (B) total mechanical energy at the point B is 2200 J. 
 (C*) Potential energy at the point E is 300 J. 

 (D*) Ratio of velocity at  the point B and C is 
5

3
 

 (A*) fcUnq C ij dqy ;kaf=kd ÅtkZ 2500 J gSA 

 (B) fcUnq B ij dqy ;kaf=kd ÅtkZ 2200 J gSA. 

 (C*) fcUnq E ij fLFkfrt ÅtkZ 300 J gSA. 

 (D*) fcUnqvksa B rFkk  C ij osx dk vuqikr 
5

3
 gSA 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-5 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Sol. MEA = MEC = 
1

2
mv2 + mgh = 21

10 10
2
   + 10 × 20 × 10 = 2500 J 

 KEB = 2500 J 
 KEC = 1500 J 

 B B

C C

v KE 5

v KE 3
   

 
7. Mark out the correct options.       
 lgh fodYiksa dks pqfu,A 
 (A*) Ratio of K.E. at point B and A is 5 : 1 
 (B*) Ratio of K.E. at point C to P.E. at point D is 5 : 1 
 (C) Ratio of K.E. at point D and C is 15 : 22 
 (D*) Potential energy at C is two times of K.E. at A. 
 (A*) fcUnqvksa B rFkk A ij xfrt ÅtkZ dk vuqikr 5 : 1 gSaA 

 (B*) fcUnq C  ij xfrt ÅtkZ rFkk fcUnq D ij fLFkfrt ÅtkZ dk vuqikr 5 : 1 gSA 

 (C) fcUnqvksa D rFkk C ij xfrt ÅtkZ dk vuqikr 15 : 22 gSA 

 (D*) fcUnq C ij fLFkfrt ÅtkZ fcUnq A dh xfrt ÅtkZ dh nqxquh gSA 
Sol. K.E.B = 2500 
 K.E.A = 500 
 K.E.B : K.E.A 

 5 : 1 

 B

D

K.E.

P.E.
= 

1500 5

300 1
    

 C

A

P.E. 1000 2

K.E. 500 1
   

 
 

8. A section of fixed smooth circular track of radius R in vertical plane is shown in the figure. A block is 
released from position A and leaves the track at B. The radius of curvature of its trajectory when it just 

leaves the track at B is 
n

R
, then n will be :  

 fp=kkuqlkj Å/okZ/kj ry esa R f=kT;k dk fpduk fLFkj o`Ùkkdkj iFk çnf'kZr gSA ,d CykWd dks fLFkfr A ls NksM+us ij 

;g iFk dks fcUnq B ij NksM+rk gS rks fcUnq B dks NksMus ds rqjUr ckn blds iFk dh oØrk f=kT;k 
n

R
gS] rc n  gksxkA 

     
Ans. n = 2 

Sol. 
53º

37º

R

A
R–R cos53
=2R/5 B R–R cos37=

R/5

g
37º

g cos37

O

Reference line
( )funsZ'k js[kk

 

 

By energy conservation between A & B  
 A rFkk B ij ÅtkZ laj{k.k ds fu;e ls 

  Mg 
5

R2  + 0 =
5

RMg   + 
2

1  MV2  V = 
5

gR2  
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 Now, radius of curvature r = 
2

R

37cosg

5/gR2

a

V

r

2

  

 oØrk f=kT;k r =
2

R

37cosg

5/gR2

a

V

r

2

  

 
9. Four particles of mass m1, m2, m3 and m4 are situated at points A(a,0), B(0, a), C(–a, 0) and D(0, –a) 

respectively as shown. For each situation of column-I, the x and y coordinates of centre of mass of 
system of given four particles, that is xcm and ycm are given in column-II. Match each situation in column-
I with corresponding coordinates of centre of mass as given in column-II.    

 nzO;eku m1, m2, m3 rFkk m4 ds pkj d.k Øe'k% fcUnqvksa A(a,0), B(0, a), C(–a, 0) rFkk D(0, –a) ij fp=kkuqlkj 

fLFkr gSaA dkWye-I dh izR;sd fLFkfr ds fy;s fn;s x;s pkj d.kksa ds nzO;eku dsUnz ds x rFkk y funsZ'kkad tks fd xcm 

rFkk ycm gS dkWye-II esa fn;s x;s gSaA dkWye-I esa izR;sd fLFkfr dks dkWye-I I esa fn;s x;s nzO;eku dsUnz ds funsZ'kkadksa ls 

lqesfyr dhft;sA  

B(0,a) m2

m1

m3

m4

C(-a, 0) 

A(a, 0) 

D(0, -a) 

x

y

 
  Column-I     Column-II  
    dkWye-I      dkWye-II   

 (A) m1 > m3, m4 > m2      (p) xcm > 0  
 (B) m1 > m3, m4 < m2      (q) ycm < 0  
 (C) m1 < m3, m4 > m2      (r) xcm < 0  
 (D) m1 < m3, m4 < m2      (s) ycm > 0  
Ans. (A) p,q (B) p,s (C) q,r (D) r,s 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-7 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

  

 

TARGET : JEE (Main + Advanced) 2022 

 
 
 
 
 
 

O  

 

Course : VIKAAS (01JA) 

PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B37 TO B38 
 

 

DPP No. : B38 (JEE-ADVANCED) 
Total Marks :  46         Max. Time : 29 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.9 (4 marks 2 min.)  [28, 14] 
Subjective Questions ('–1' negative marking) Q.10 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.11 (8 marks 6 min.)    [08,06] 
 

ANSWER KEY OF DPP NO. : B38 
1. (C)  2. (B)  3. (B) (C)  4. (A) (B) (C) (D)  5. (A) (B) (C)  6. (A)(C)(D)  
7. (B) (C)  8. (B) (D)  9.  (A) (C)  10. 3 11. A –   s , B – p,  C –  q  ,   D – r  
 
1. Consider a uniform disc of mass ‘m’ performing pure rolling with velocity ‘v’ on a fixed rough surface 

 ‘m’ nzO;eku dh ,d leku pdrh ij fopkj dhft, tks fLFkj [kqjnjh lrg ij ‘v’ osx ls 'kq) ykSVuh xfr dj jgh 

gSA 

    

 

v

upper half 

lower half 

  

 Åijh v)ZHkkx 

fupyk v)ZHkkx
v 

   

 (A) Kinetic energy of upper half will be 
8

3
 mv2  

 (B) Kinetic energy of upper half will be less than 
8

3
 mv2  

 (C*) Kinetic energy of upper half will be more than 
8

3
 mv2  

 (D) Kinetic energy of upper half will be more than 
4

3
 mv2  

 (A) Åijh vk/ks Hkkx dh xfrt ÅtkZ 
8

3
 mv2  gksxhA 

 (B) Åijh vk/ks Hkkx dh xfrt ÅtkZ 
8

3
 mv2 ls de gksxhA  

 (C*) Åijh vk/ks Hkkx dh xfrt ÅtkZ 
8

3
 mv2  ls vf/kd gksxhA 

 (D) Åijh vk/ks Hkkx dh xfrt ÅtkZ 
4

3
 mv2 ls vf/kd gksxhA 
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Sol. T.K.E. of disc pdrh dh dqy xfrt ÅtkZ      

 = 2I
2

1
mv

2

1 2  

 = 
22

2

r

v

2

mr

2

1
mv

2

1






 = 2mv

4

3
 

 Velocity of particles of upper half is more than that of lower half hence kinetic energy of upper half will 

be more than 
8

3
 mv2 . 

 mijh vk/ks ds d.kksa dk osx fupys vk/ks ds d.kksa ds osx ls vf/kd gksxkA vr% mijh vk/ks Hkkx dh xfrt ÅtkZ  

8

3
 mv2  ls vf/kd gksxhA 

 

2. Calculate moment of inertia of the system about axis AB shown in figure. Each segment of the system 

is made of a uniform wire of mass per unit length  =
r

m


 , where r is radius of each segment. The axis 

of full ring is along Y–axis. The axis of the semicircular rings are along x and z–axis. The centres of all 
rings coincide at the origin.          

 fp=k esa çnf'kZr fudk; dk tM+Ro vk?kw.kZ AB v{k ds ifjr% Kkr djksA fudk; dk çR;sd Hkkx le:i rkj dk cuk 

gqvk gSA ftldk js[kh; æO;eku izfr bdkbZ yEckbZ  = 
r

m


 gS tgk¡  r çR;sd Hkkx dh f=kT;k gSA lEiw.kZ oy; dh v{k 

Y–v{k ds vuqfn'k gSA v)Z oy;ksa dh v{k Øe'k% x rFkk z–v{k ds vuqfn'k gSA lHkh oy;ksa ds dsUnz ewyfcUnq ij 

lEikrh gSA           

     

 (A) 
2

mr2

  (B*) 
2

5
mr2  (C) 

2

3
mr2  (D) 4 mr2 

Sol. AB = mr2 + 
2

mr2

 +  
2

r)m2( 2

= 
2

5
mr2 

 
3. A particle revolves in a circle of radius R = 2m, in xy plane, in clockwise direction as shown (The centre 

C of circle lies on x-axis. The y-axis is tangent to the circle). Its centripetal acceleration is of constant 
magnitude 18 m/s2. At time t = 0, the x and y coordinates of the particle are x = R and y = R. Then at 
later time ‘t’ the x and y coordinates of particle are :  

 ,d d.k x-y ry esa R = 2m f=kT;k ds o`Ùk esa nf{k.kkorZ fn'kk esa fp=kkuqlkj pDdj yxkrk gSA ¼o`Ùk dk dsUnz C, x-

v{k ij fLFkr gSA y-v{k o`Ùk dh Li'kZ js[kk gS½ blds vfHkdsUnzh; Roj.k dk ifjek.k 18 m/s2 fu;r gSA t = 0 le; ij 

d.k ds x rFkk y funsZ'kkad x = R rFkk y = R gSA rc ‘t’ le; i'pkr~ d.k ds x rFkk y funsZ'kkad gksaxsA 

 
 (A) x = 2 cos 3t   (B*) y = 2 cos 3t  (C*) x = 2 (1 + sin 3t) (D) y = 2 (1 + sin 3t)
 
 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-9 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Sol.  

ac = 2R  18 = rad/s from figure shown çnf'kZr fp=k ls 

 x = R + R sin t = 2 (1 + sin 3t)      
 y = R cos t = 2 cos 3t 
 
4. A rigid uniform circular disc rolls without slipping on a horizontal surface with uniform speed along the 

positive x–direction as shown.      
 fp=kkuqlkj fu;r pky ls /kukRed x fn'kk ds vuqfn'k ,d n<̀+ le:i o`Ùkkdkj pdrh fcuk fQlys {kSfrt lrg ij 

yq<+d jgh gSA 

      
 AC and BD are the two diameters and at the instant shown in diagram AC is horizontal and BD is 

vertical then choose the correct options at the instant shown. (O : centre of the disc) 
 fp=k esa çnf'kZr le; ij nks O;kl AC rFkk BD bl izdkj gS fd AC {kSfrt rFkk BD Å/okZ/kj gSA iznf'kZr le; ds 

fy;s lgh fodYiksa dk p;u dhft;sA (O : pdrh dk dsUnz gSA) 
 (A*) Sector BOC has greater kinetic energy than sector COD with respect to ground 
 tehu ds lkis{k Hkkx BOC dh xfrt ÅtkZ Hkkx COD ls T;knk gSA 
 (B*) Sector ABC has greater kinetic energy than sector ADC with respect to ground 
 tehu ds lkis{k Hkkx ABC dh xfrt ÅtkZ Hkkx ADC ls T;knk gSA 
 (C*) Sector BOC has same kinetic energy as sector AOB with respect to ground 
 tehu ds lkis{k Hkkx BOC dh xfrt ÅtkZ Hkkx AOB ds leku gSA 
 (D*) Sector BOC has same kinetic energy as sector AOD with respect to the centre of mass frame of 

disc 
 pdrh ds nzO;eku dsUnz ds lkis{k Hkkx BOC dh xfrt ÅtkZ Hkkx AOD ds leku gSA 
Sol. Taking the instantaneous axis of rotation about point D, sector AOB and BOC have same kinetic energy 

since these sectors are symmetrically located with respect to point D, hence have the same rotational 
kinetic energy about the axis passing through point D. 

 About the centre of mass frame all the sectors AOB, BOC, COD, DOA have the same rotational kinetic 
energy. 

Sol. fcUnq D ds lkis{k rkR{kf.kd v{k ysus ij Hkkx AOB rFkk BOC dh xfrt ÅtkZ leku gSA pwafd nksauks Hkkx fcUnq D ds 

lkis{k lefer :i ls fLFkr gSA  

 blfy, nksauks Hkkxksa dh fcUnq D ls xqtjus okyh v{k ds ifjr% ?kw.kZu xfrt ÅtkZ leku gSA nzO;eku dsUnz ds funsZ'k 

rU=k esa Hkkx AOB, BOC, COD, DOA dh ?kw.kZu xfrt ÅtkZ leku gSA 
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5. A ball is dropped on a large smooth inclined plane of angle of inclination 37°, from a height of  m
9

20
  

above the point of impact. The coefficient of restitution of the impact is 
16

9
e   then [Take g = 10 m/s2] 

 37° dks.k okys ,d ?k"kZ.kghu cgqr yEcs urry ij m
9

20
 dh ÅWpkbZ ls fp=kkuqlkj ,d xsan dks fojke ls fxjk;k 

tkrk gSA ;fn VDdj dk izR;koLFkku xq.kkad 
16

9
e   gS rks [g = 10 m/s2 ysaosA]  

         
 (A*)  The velocity of the ball just after the first impact is 5m/s. 
 igyh VDdj ds Bhd ckn xsan dk osx 5m/s gksxkA 
 (B*) The maximum distance between the lncline and the ball between the first and second impact is 

16

9
m. 

 xsan ds] urry ij izFke rFkk f}rh; VDdj ds e/; vf/kdre~ nwjh 
16

9
m gSA 

 (C*) The time interval between the first and second impact between the ball and incline plane is  
4

3
s. 

 xsan ds] urry ij izFke rFkk f}rh; VDdj ds e/; yxk le;kUrjky 
4

3
s gSA 

 (D) The time interval  between the first and second impact between the ball and incline plane is 2s. 
 xsan ds] urry ij izFke rFkk f}rh; VDdj ds e/; yxk le;kUrjky 2s gSA 
Sol. (A,B,C) 

       
 Before impact  
 VDdj ds igys 

 V2= 2gh = 2×10× 
9

20
 

 V = 
3

20
m/s 

  Vx = Vsin 37° = 4m/s 
 VY = eVcos 37° = 3m/s 
  V' makes an angle of 37° with lncline plane 
  V' urry ls 37° dk dks.k cuk;sxkA 
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s

4

3

37cosg

37sin'V2
T 





 

 is the  time of flight on lncline plane 
 urry ij iqu% Vdjkus esa fn;k x;k le; mM~M;u dky gksxkA 

 




37cosg2

37sin'V
H

22

= m
16

9
 

 
COMPREHENSION  
 A particle is projected at an angle of 300 w.r.t. horizontal with speed 20 m/s : (use g = 10 m/s2) 
 ,d d.k dks {kSfrt ls 300 ds dks.k ij 20 m/s ds osx ls iz{ksfir fd;k tkrk gS  :  (g = 10 m/s2) 
 
6. Choose the correct option(s) 
 lgh fodYiksa dk p;u djksA 

 (A*) The position vector of the particle after 1s (take point of projection as origin) is ĵ 5î 310  . 

 d.k dk 1 lsd.M i'pkr~] fLFkfr lfn'k ĵ 5î 310   (iz{ksI; fcUnq dks ewy fcUnq ekus) gS 

 (B) The position vector of the particle after 1s (take point of projection as origin) is ĵ3î5    . 

 d.k dk 1 lsd.M i'pkr~] fLFkfr lfn'k ĵ3î5     (iz{ksI; fcUnq dks ewy fcUnq ekus) gS 

 (C*) The angle between velocity vector and position vector at t = 1s. is 1 3
cos 2

13
  
 
 

 

 t = 1 lsd.M ij osx lfn'k rFkk fLFkfr lfn'k ds e/; dks.k 1 3
cos 2

13
  
 
 

gSA  

 (D*) The radius of curvature at the highest point of trajectory is 30 m 
 iFk ds mPpre fcUnq ij oØrk f=kT;k 30 m gSA 

Solution :  (i) x  = u cos  t        

   = 20 × 
3

2
 × t    = 10 3 m 

   y = u sin t – 
1

2
 × 10 × t2   

       = 20 × 
1

2
 × (A) – 5 (A)2   = 5m 

   Position vector, r


 =  ˆ ˆ10 3  i 5 j ,     2 2| r | 10 3 5 


 

   fLFkfr lfn'k = r


 = ĵ 5î 310  ,         2 2| r | 10 3 5 


  

  (ii) vx = 10 3 î  
   vy = uy + ayt = 10 – g t = 0 

    v


 = 10 3 î  , | v


|  = 10 3  

   ˆ ˆ ˆv r (10 3 i) (10 3 i 5 j)   


  =  300 

   v


. r


 = | v


| | r


| cos   

     cos  = 
v r

| v | | r |




  = 
300

10 3 325
     = 1 3

cos 2
13
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7. Let t1 and t2 be the time instant at which particle is at half of its maximum height. then : 
 ekuk t1 o t2 {kf.kd le; ftl ij d.k bldh vf/kdre Å¡pkbZ ds vk/ks ij gS] rc: 
 (A) average velocity during the time interval (t2 – t1) is 10 ms–1   
 (B*) Average velocity during the time interval (t2 – t1) is 10 3  ms–1 

 (C*) Average velocity during the time interval (t2 – t1) is in horizontal direction 
 (D) Average velocity during the time interval (t2 – t1) is vertical direction 
 (A) le; vUrjky (t2 – t1) ds nkSjku vkSlr osx 10 ms–1 gSA    

 (B*) le; vUrjky (t2 – t1) ds nkSjku vkSlr osx 10 3  ms–1 gSA 

 (C*) le; vUrjky (t2 – t1) ds nkSjku vkSlr osx {kSfrt fn'kk esa gSA  

 (D) le; vUrjky (t2 – t1) ds nkSjku vkSlr osx Å/okZ/kj fn'kk esa gSA  

Sol. 2 1 2 1
av

2 1 2 1

x x (ucos t ) (ucos t )
v

t t t t

   
 

 

  
  

= 2 1

2 1

ucos (t t )

(t t )

 



   

        = ucos 

  = 

3
20

2
 ms–1 


  = 10 3  ms–1 


  

Ans. (B) and (C) 
 
8. Let t0  to be the time after which velocity of the particle will be at 60° to its initial direction of motion, then 
 ekuk t0 le; ckn tc d.k dk osx bldh izkjfEHkd xfr dh fn'kk ls 60° ij gS rc: 

 (A) t0 = 3  sec.     (B*)  t0 = 2 sec.   

 (C) v(t = t0) = 10 3  ms–1   (D*) v(t = t0) =  20 ms–1 
Sol. Here t0 is the time of flight 

 t0 = 
2usin

g


 = 2sec. 

 v = v0 = 20 ms–1  Ans. 
 
9. Let  be the magnitude of rate of change of angle between velocity vector and horizontal axis, then : 
 ekuk osx lfn'k rFkk {kSfrt v{k ds e/; dks.k ds ifjorZu dh nj dk ifjek.k gS] rc: 

 (A*)   is maximum at the highest point of trajectory    
 iFk ds mPpre fcUnq ij vf/kdre gSA 

 (B)  is minimum at the highest point of trajectoryc 
 iFk ds mPpre fcUnq ij U;wure gSA 

 (C*) (t = 0) = 
3

4
 rad/sec. 

 (D) (t = 0) = 
3

2
 rad/sec. 

Sol. tan = y

x

v

v
 

 sec2
d

dt


 = y

x

dv1

v dt
 = 

x

g

v


 

  2

x

d g
cos

dt v

 
   

  2d 1
cos

dt 3

 
   

 So  = 2d 1
cos

dt 3


   

  is maximum when  = 0 (maximum height) 

 ( t = 0) = 
2

1
cos

63

 
 
 

 = 
3

rad/ sec.
4
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10. If a ball is dropped from rest, it bounces from the floor repeatedly. The coefficient of restitution is  
0.5 and the speed just before the first bounce is 5ms–1. The total time taken by the ball to come to rest 
finally is t sec. Then value of 2t will be : 

 ;fn ,d xsan dks fLFkj voLFkk ls NksM+k tkrk gS rks ;g ckj & ckj ry ij mNyrh gSA izR;koLFkk xq.kkad dk eku 

0.5 gS rFkk igyh mNky ls Bhd igys xsan dh pky 5eh-/ls- gSA var esa xsan dks fLFkj gksus es t sec le; yxk gS] rks 

2t dk eku gksxk &     

Ans. 3 

Sol.  

v = 0  + gt   t = 0.5 sec 
 After first collision : 
 Speed becomes 5 (0.5) = 2.5 m/s    
 t1 = 2 (0.25) = 0.5     
 t2 = 2 (0.125) = 0.25     
 t3 = 0.125  and   so on   
 [where t

i
 is the time taken to complete the ith to and fro motion after collision] 

 Total time  = 0.5 + [0.5 + 0.25 + 0.125 + ...] 

 = 0.5 + 
5.01

5.0


 (Since above is a G.P. with a = 0.5 and r = 0.5)  = 0.5 + 1 = 1.5 sec. 

 
11. Four identical rods, each of mass m and length  are joined to form a rigid square frame. The frame lies 

in the X-Y plane, with its centre at the origin and the sides parallel to the x and y axis. it’s moment of 
inertia about :-         

 m nzO;eku rFkk  yEckbZ dh pkj ,d leku NM+ksa dks fp=kkuqlkj tksM+dj ,d Bksl oxkZdkj vkd`fr cukbZ tkrh gSA 

oxZ X-Y ry esa j[kk gS rFkk bldk dsUnz ewy fcUnq ij o Hkqtk x rFkk y v{k ds lekUrj gSA bldk tM+Ro vk?kw.kZ &  

      

y

x

    
  Column I     Column II  
 (P) An axis parallel to z-axis    (1) 5/3 m2   
      and passing through a corner    
 (Q) One side      (2) 2/3 m2   
 (R) The x-axis      (3) 4/3 m2   
 (S) The z-axis      (4) 10/3 m2   
  LrEHk  I      LrEHk  II  

 (P) v{k tks z-v{k ds lekUrj gS     (1) 5/3 m2   

      rFkk fdlh 'kh"kZ ls xqtjrh gS] ds lkis{k   

 (Q) fdlh Hkqtk ds lkis{k    (2) 2/3 m2   

 (R) x-v{k ds lkis{k     (3) 4/3 m2   

 (S) z-v{k ds lkis{k     (4) 10/3 m2   
Codes : 
  P Q R S 
 (A) 3 1 2 4    
 (B) 2 3 1 4   
 (C) 4 2 1 3   
 (D*) 4 1 2 3 
 Ans. A –   s , B – p,  C –  q  ,   D – r  
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Sol. (A)  Axes passing through O and perpendicular to plane 

   = 


























2
22

2

5
m

12

m
2

3

m2



 

   = 2m
3

10
  

 (B)   

   = 2
2

m
3

m2



     = 2m

3

5
  

 (C)   = 
22

2
m2

12

m2









 

    = 2m
3

2
  

 (D)  = 



















22

2
m

12

m
4
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Course : VIKAAS (01JA) 
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DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B39 TO B41 
 

 
2. DPP Syllabus : 

DPP No. : B39 (JEE-MAIN) 
 

Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 
ANSWER KEY OF DPP No. : B39 

1. (A)  2. (D) 3. (D)  4. (C) 5. (B) 6. (C)  7. (B)  

8. (D) 9. (D)  10. (C) 11. (A) 12. (C) 13. (C) 14. (A) 
15. (A) 16. (B)  17. (B)  18. (C)  19. (B) 20. (A) 
 
1. The system is released from rest with spring initially in its natural length. If mass of the block m = 10 kg, 

and spring constant k = 100 N/m, then maximum extension in spring is :         
 fudk; fojke voLFkk ls NksM+k tkrk gSA fLiazx izkjEHk esa viuh izkd`frd yEckbZ esa gSA ;fn CykWd dk nzO;eku  

m = 10 kg gS, rFkk fLiazx fu;rkad k = 100 N/m gS, rc fLiazx esa vf/kdre~ foLrkj gksxk   
 

m  

 (A*) 1m   (B) m
2

1
  (C) 2 m   (D) 2.5 m  

Sol. Let maximum elongation in spring be X, then block descends through 
2

x
 

 ekuk fLiazx esa vf/kdre~ foLrkj X gS, rc CykWd  
2

x
ls uhps tk;sxkA 

 

kx 
 

mg

x 
2 

 
 By WET,  dk;Z ÅtkZ izes; ls 

 2kx
2

1

2

x
mg  =0   m1

100

1010

k

mg
X 
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2. A cubical block of mass M and edge a slides down a rough inclined plane of inclination  with a uniform 
velocity. The torque of the normal force on the block about its centre has a magnitude -  

 M nzO;eku rFkk a Hkqtk okyk ,d ?kukdkj xqVdk  >qdko okys [kqjnjs ur ry ij fu;r osx ls uhps dh vksj fQly 

jgk gSA xqVds ij vfHkyEcor~ cy ds dkj.k blds dsUnz ds ifjr% cy vk?kw.kZ dk ifjek.k gS -  

 (A) zero 'kwU;  (B) Mga   (C) Mga sin   (D*) 
2

1
Mga sin

 
3. Moment of inertia of an ellipse shaped wire of mass ‘m’, semimajor axis ‘a’ about an axis passing 

through the centre and perpendicular to the plane of wire can be:   
 ‘m’ nzO;eku ds rkj dks v/kZnh?kZ v{k 'a' ds nh?kZo`Rrkdkj rkj ds :i esa eksM+k tkrk gS] blds dsUnz ls ikfjr rFkk ry 

ds yEcor v{k ds ifjr% tMRo vk?kw.kZ gks ldrk gS &  
 (A) ma2    (B) 1.2 ma2   (C) 1.4 ma2  (D*) 0.6 ma2  

Ans.  

Moment of inertia of the ellipse should be less than that of a circular ring of radius ‘a’.  
 Hence : (D) is the suitable option. 
 
 

4. A rod of mass m is supported by string AB and friction due to wall. Then friction force on rod due to wall 
is : (g = acceleration due to gravity).      

 m nzO;eku dh ,d NM+ jLlh AB rFkk nhokj ds e/; ?k"kZ.k }kjk yVdh gqbZ gSA rc nhokj ds dkj.k NM+ ij ?k"kZ.k 

cy gS& (g = xq:Ro ds dkj.k Roj.k)       

       

 (A) mg upward  (B) mg downward (C*) 
mg

2
 upward (D) Data insufficient 

 (A) mg Åij dh vksj (B) mg uhps dh vksj (C*) 
mg

2
Åij dh vksj (D) vk¡dM+s  vi;kZIr gS 

Sol.  

 Torque about A  (A ds lkis{k cyk?kw.kZ) 

 mg 
2


– f = 0, F = 

mg

2
. 

 
5. A uniform disc (mass m, radius R) is pulled on rough horizontal surface as shown in the figure. What 

should be height h so that disc rolls without slipping and force of friction is zero.  
 ,d le:i pdrh ¼æO;eku m, f=kT;k R) dks fp=kkuqlkj [kqjnjh {kSfrt lrg ij [khpk tkrk gSA Å¡pkbZ h D;k gksuh 

pkfg, rkfd pdrh fcuk fQlys yq<+ds ,oa ?k"kZ.k cy 'kwU; gks %  

     

   

h   

  

 (A) 
4

R3
   (B*) 

2

R3
  (C) 

3

R4
   (D) 

3

R5
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Sol. Apply  =  about bottom most point        

 F × h =   = 
2

3
 mR2 

  R = 
mR3

Fh2
 

 For translatory motion  

 a = R = 
m

F
 h =

2

R3
 

 
6. A solid sphere of mass m is situated on a horizontal surface and a tangential force acts at the top of the 

sphere. If the sphere rolls without slipping then the acceleration of the centre of the sphere would be  
 m æO;eku dk ,d Bksl xksyk fdlh {kSfrt lrg ij fLFkr gSa mlds mPpre fcUnq ij ,d cy F Li'kZ js[kh; :i ls 

dk;Z djrk gSaA ;fn xksyk fcuk fQlys yq<+d jgk gSa rks xksys ds dsUæ dk Roj.k gSaA  

 (A)   
m

F

3

5
  (B)   

m5

F3
  (C*)  

m7

F10
  (D)  

m7

F10
  

Sol. F – f = ma (i) 

 (F + f) × R = 2mR
5

2
 (ii) 

 From eq. (i) and (ii) 
 lehdj.k (i) rFkk  (ii) ls  

 a = 
m7

F10
 

 
7. A disc rolls on a table. The ratio of its K.E. of rotation to the total K.E. is : 
 ,d pdrh Vscy ij yq<+d jgh gSA mldh ?kw.khZ xfrt ÅtkZ ,oa lEiw.kZ xfrt ÅtkZ dk vuqikr gS&  
 (A) 2/5   (B*) 1/3   (C) 5/6 .  (D) 2/3  

Sol.  
22

2

R

mv
2

1

2

1
2

1

KE

KE




 = 1/3 

 
8. A thin uniform disc of mass M and radius R is rotating in a horizontal plane about an axis passing 

through its centre and perpendicular to it with angular velocity . Another disc of same radius but of 
mass M/4 is placed gently on the first disc coaxially. The angular velocity of the system will now finally 
change to: 

 ,d iryh ,d leku pdrh ftldk æO;eku M o R f=kT;k gS] {kSfrt ry esa vius dsUæ ls xqtjus okyh rFkk ry ds 

yEcor~ v{k ds ifjr%  dks.kh; osx ls ?kwerh gSA leku f=kT;k fdUrq M/4 æO;eku ds vU; pdrh dks lek{kh; :i 

ls /khjs ls igyh pdrh ij j[kus ij fudk; dk vafre dks.kh; osx gksxk%     

 (A) 
5

2
   (B) 

5

2
   (C) 

5

3
   (D*) 

5

4
 

 

9. A sphere is released on a smooth inclined plane from the top. When it moves down its angular 
momentum is:       

 ,d fpdus ur ry ds mijh fljs ls ,d xksyk eqDr :i ls NksM+k tkrk gSA tc ;g uhps dh vksj xfr djrk gS rks 

bldk dks.kh; losx 

 (A) conserved about every point   izR;sd fcUnq ds lkis{k lajf{kr gksxkA 

 (B) conserved about the point of contact only    dsoy laidZ fcUnq ds lkis{k lajf{kr gksxkA 

 (C) conserved about the centre of the sphere only   dsoy xksys ds dsUnz ds lkis{k lajf{kr gksxkA 
  (D*) conserved about any point on a line parallel to the inclined plane and passing through 

 the centre of the ball. 
      xksys ds dsUnz ls xqtjus okyh ur ry ds lekukUrj js[kk ij fLFkr fdlh Hkh fcUnq ds lkis{k lajf{kr gksxkA 
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Sol. (D) As the inclined plane is smooth, the sphere can never roll rather it will just slip down. 
  Hence, the angular momentum remains conserved about any point on a line parallel to the inclined 

plane and passing through the centre of the ball.   
  pwafd ur lery fpduk gS vr% xksyk ?kw.khZ xfr u djds js[kh; xfr djsxk] vr% dks.kh; laosx urlery ds lekUrj 

rFkk fdlh Hkh fcUnq ds ifjr% lajf{kr jgsxkA 
 
10. A sphere rolls without sliding on a rough inclined plane (only mg and contact forces are acting on the 

body). The angular momentum of the body:      
 ,d xksyk [kqjnjs ur ry ij fcuk fQlys yq<+drk gS ¼oLrq ij dsoy mg rFkk lEidZ cy dk;Zjr gS½A oLrq dk 

dks.kh; laosx & 

 (A) about centre is conserved dsUnz ds lkis{k lajf{kr gSA 

 (B) is conserved about the point of contact laidZ fcUnq ds lkis{k lajf{kr gSA 
  (C*) is conserved about a point whose distance from the inclined plane is greater than the 

 radius of the sphere               

   ml fcUnq ds lkis{k lajf{kr gksxk ftldh ur ry ls nwjh xksys dh f=kT;k ls vf/kd gksxh 

 (D) is not conserved about any point. fdlh Hkh fcUnq ds lkis{k lajf{kr ugha gS 

Sol. (C) Angular momentum will be conserved if the net torque is zero . 
  dks.kh; laosx lajf{kr jgsxk ;fn dqy vk?kw.kZ 'kwU; gSA  

  Now for the sphere to move down: vc xksys dks uhps vkus ds fy, 

  mg sin >  mg cos        

 
  Let x be the perpendicular distance of the point (as shown in figure) about which torque remains zero. 
  x ml fcUnq dh yEcor~ nwjh ¼fp=kkuqlkj½ gS ftlds ifjr% cy vk?kw.kZ 'kwU; gSA 

  for  = 0 ;   x  >  R as shown  

   x  >  R  ds fy,  = 0  gksxk tSlk çnf'kZr gS   

        
11. A conical pendulum of length L makes an angle  with the vertical as shown in the figure. The time 

period will be 

 ,d 'kaDokdkj nksyd ftldh yEckbZ L rFkk Å/okZ?kj ls dks.k  gS] fp=kkuqlkj nksyu djrk gS rks bldk vkorZdky 

gksxkA  
      

           

 (A*) 
g

cosL
2


   (B) 




cosg

L
2   (C) 

g

tanL
2


    (D) 




tang

L
2  

 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-5 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

12. A thin uniform rod of mass M and length L is hinged vertically above frictionless pivot point O, as shown 
in figure and then allowed to fall to the ground. With what speed does the free end of the rod strike the 
ground?      

 nzO;eku  M rFkk yEckbZ L dh ,d iryh ,dleku NM+ ,d ?k"kZ.kjfgr [kw¡Vh O (pivot) ds Åij m/okZ/kj :i ls fLFkr 

gS] tSlk fd fp=k esa fn[kk;k x;k gS rFkk bls tehu ij fxjus fn;k tkrk gSA NM+ dk eqä fljk tehu ls fdl pky 

ls Vdjk;sxk\ 

 

 (A) gL
3

1
  (B) gL   (C*) gL3   (D) gL2   

Sol. By conservationof energy  ÅtkZ laj{k.k ls 

    

 Mg 







2

L
 + 0 = 0 + 

2

1
I2    

 Mg
2

L
  = 2

2

3

ML

2

1
          

   = 
L

g3
 

 Speed of end point of the rod = L = gL3  

 NM+ ds vfUre fljs dh pky = L = gL3  

 
13. There is a uniform solid hemisphere. On its upper plane x and y axis are drawn which are mutually 

perpendicular as shown. Z–axis is perpendicular to the upper plane and passing through the centre O. 
If moment of inertia of the hemisphere about x, y and z-axis are Ix, Iy and Iz respectively then :  
           

 ;gk¡ le:i Bksl v)Zxksyk çnf'kZr gSA blds Åijh ry ij vkil esa yEcor~ x rFkk y v{k fp=kkuqlkj çnf'kZr gSA  

Z–v{k Åijh ry ds yEcor~ rFkk dsUnz O ls xqtjrh gSA ;fn x, y rFkk z-v{k ds ifjr v)Zxksys dk tM+Ro vk?kw.kZ 

Øe'k% Ix, Iy rFkk Iz gks rks :     

      

 (A) Iz = Ix + Iy  (B) Iz = Ix – Iy  (C*) Iz = 
2

yx 
 (D) Iz = 

2
yx 

 

Sol. Ix = Iy = Iz = 
5

2 mR2 
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14. A force of 5N acts on a 15 kg particle initially at rest. What will be instantaneous power due to the force 
at the end of 6th second.  

 ,d 15 kg nzO;eku dk d.k tks izkjEHk esa fLFkj voLFkk esa gS] ij 5 N dk cy dk;Zjr gSA 6th second ds vUr esa cy 

ds dkj.k rkR{kf.kd 'kfDr D;k gksxh& 
 (A*) 10 watt  (B) 5 watt  (C) 20 watt  (D) 25 watt 
Sol. F = 5N  

 a = 
1

3
 m/s2   V = at = 2 m/s 

 P = F.V = 5 × 2  10 watt 
 
15. A particle of mass m moves in circular path of radius r with centripetal acceleration at any time t is given 

as aC = k t, then power of resultant force is: 
 m nzO;eku dk ,d d.k r f=kT;k ds o`Ùkh; iFk esa xfr djrk gSA tgk¡ fdlh le; t ij vfHkdsUnzh; Roj.k aC = k t gS 

rc ifj.kkeh cy ds dkj.k 'kfDr dk eku gksxk  :     

 (A*) 
mkr

2
  (B) 

m kr

2
   (C) 

3 / 2m(kr)

2
  (D) 

kr

2
 

Sol. ac = kt 

 
2V

r
 = kt 

 V2 = krt 

 V = krt  

 at = 
dV

dt
 = 

kr

2 t
 

 Power of resultant force P = F.V
 

 

 = c t[ma ma ].V
 

 

 = 0 + matV 

 = 
kr

m . krt
2 t

 

 = 
mkr

2
. 

 
16. A uniform rod of mass m and length  is attached to smooth hinge at end A and to a string at end B as 

shown in figure. It is at rest. The angular acceleration of the rod just after the string is cut is: 
 ,d m nzO;eku rFkk  yEckbZ dh ,d leku NM+ ,d fljs A ij fpdus dhyd ¼?kwe ldrh gS½ ls rFkk nwljs fljs B 

ij jLlh ls fp=kkuqlkj tqM+h gSA ;g fLFkjkoLFkk esa gSA jLlh dks dkVus ds Bhd i'pkr NM+ dk dks.kh; Roj.k gksxk%& 

         

 (A)  
3g

2
   (B*) 

3g

4
  (C) 

5g

4
   (D) 

5g

2
  

Sol.  

At the instant string is cut :  

  mg
4


. = 

2m
.

3



   = 

3g

4
  Ans. 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-7 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

17. A block of mass m = 3kg resting on a horizontal frictionless floor is horizontally struck by a 9N force that 
acts for 0.02 sec. After 3 sec it receives a second blow of force 9N but in opposite direction which acts 
for 0.01 sec. The speed of the body after 30 sec. is    

 m = 3kg nzO;eku dk ,d CykWd ?k"kZ.kjfgr {kSfrt lrg ij fojke ij fLFkr gSA bl ij 9N dk cy yxkdj bls 

{kSfrt fn'kk  esa /kdsyk tkrk gSA ;g cy 0.02 sec ds fy, dk;Zjr jgrk gSA 3 sec ds i'pkr~ bl ij 9N dk cy 

foijhr fn'kk esa yxk;k tkrk gS tks 0.01 sec rd dk;Zjr jgrk gSA 30 sec i'pkr~ oLrq dh pky gksxh :  
 (A) 0   (B*) 3 cm/sec  (C) 90 cm/sec  (D) 30 cm/sec 

Sol. 9N

u = 0

3kg
t = 0

 

 As, impulse received ; 
 pwafd vkosx çkIr gksrk gS 

 As pwafd, J = 9 × 0.02 = m(V – 0) 

 V = 
0.18

0.06 m/ sec
3

  

 Velocity after 3 sec  V' = 0.06 m/sec 
 3 sec ds i'pkr~ osx  V' = 0.06 m/sec 
 Now impulse received by second force  
 vc f}rh; cy }kjk çkIr vkosx 
 J' = –9 × 0.01 = m(v'' – v') 
 v'' = – 0.03 + 0.06 = 0.03 m/sec 
 v" = 3 cm/sec 
 
18. The given figure shows a plot of the time dependent force Fx acting on a particle in motion along the x-

axis. What is the total impulse delivered by this force to the particle from time t = 0 to t = 2second?  
fn;k x;k fp=k x-v{k ds vuqfn'k xfr djrs gq;s ,d d.k ij dk;Z djus okys le; ij fuHkZj cy Fx(t) dk xzkQ 

iznf'kZr djrk gSA le; t = 0 ls t = 2 sec rd bl cy }kjk  d.k dks fn;k x;k dqy vkosx D;k gS \ 

 
 (A) 0   (B) 1 kg-m/s  (C*) 2 kg-m/s  (D) 3 kg-m/s  
Sol. Impulse (vkosx) =  dtF  

 = Area under curve (oØ ls ifjc) {ks=kQy) 

 = 
2

1
 (2) (2) = 2 kg-m/sec. 

 
19. A bullet of mass m moving with velocity v0 just grazes (bullet does not slip on the disc during the 

contact with the disc) the top of a uniform circular disc of mass M and radius R resting on a rough 
horizontal surface as shown in figure. Assuming that the disc rolls without slipping, find the velocity of 
the bullet just after it grazes the disc :   

 v0 osx ls xfr dj jgh m nzO;eku dh ,d xksyh fp=kkuqlkj [kqjnjh {kSfrt lrg ij fojke ij j[kh M nzO;eku o R 

f=kT;k dh ,dleku o`Ùkkdkj pdrh ds 'kh"kZ ls Bhd Li'kZ djrh gqbZ fudyrh gSA (xksyh pdrh ds lkFk lEidZ ds 

nkSjku pdrh ij fQlyrh ugha gS) ;g ekfu, fd pdrh fcuk fQlys yq<+drh gS] pdrh dks Li'kZ djus ds Bhd 

i'pkr~ xksyh dk osx Kkr djksA        

 

 (A) 
M3m8

mu4


  (B*) 

M3m8

mu8


  (C) 

M3m4

mu8


   (D) 

M3m4

mu4
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Sol. Conserving the angular momentum of (bullet + disc) system about O. 
 fcUnq O ds lkis{k fudk; (xksyh + pdrh) ds dks.kh; laosx lja{k.k ls  

  
 mv02R = mv(2R) + 0 

 v = 2R ; 0 = 2MR
2

3
 

 v = 
M3m8

mu8


 

 
20. A uniform circular disc is in pure rolling on horizontal surface as shown in the figure. At the instant its 

acceleration of  centre of mass is towards right and velocity of the centre of the mass towrds right. 
Among the four points A, B, C, D which could possible have zero acceleration : 

 ,dleku o`Ùkkdkj pdrh fp=kkuqlkj {kSfrt lrg ij 'kq) ykSVrh xfr dj jgh gSA bl {k.k blds nzO;eku dsUnz dk 

Roj.k nka;h vksj gS rFkk nzO;eku dsUnz dk osx nka;h vksj gSA pkj fcUnqvksa A, B, C, D esa ls fdldk Roj.k 'kwU; lEHko 

gks ldrk gSA  

 
 (A*) A (B) B (C) C (D) D 
Sol. For point ‘A’ the summation of these vectors may zero 
 fcUnq ‘A’ ds fy, bu lfn'kks dk ;ksx 'kwU; gks ldrk gSA  
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ANSWER KEY OF DPP NO. : B40 
1. (B)  2. (A) (B) (D)  3. (A) (C)(D)  4. (A)(B)(C)   5. (A)(C)   
6. (B) (D)  7. (A) (D)  8. 3 9. (A) p,r  (B) q  (C) p,r,s   (D) p,r,s 
 
1. Two blocks each of mass m are placed on a rough horizontal surface and connected by a massless 

inelastic string as shown. The coefficient of friction between each block and horizontal surface is . The 
string connecting both the blocks initially has zero tension. The minimum force to be applied on block A 
to just move the two block system horizontally (without the string getting slack) is :    
nks CykWd ftuesa izR;sd dk nzO;eku m gS] ,d ?k"kZ.k;qä {kSfrt lrg ij j[ks gS vkSj ,d nzO;ekughu vizR;kLFk Mksjh 

ls fp=kkuqlkj tqM+s gq, gS izR;sd CykWd rFkk {kSfrt lrg ds chp ?k"kZ.k xq.kkad  gSA nksuksa CykWdksa dks tksM+us okyh Mksjh 

esa ruko izkjEHk esa 'kwU; gSA nks CykWd fudk; dh {kSfrt xfr Bhd izkjEHk djus ds fy, CykWd A ij yxk;k tkus okyk 

U;wure cy gS % (Mksjh ds <hyh gq;s fcuk)   

BlockB BlockA 
m m

 

 (A) 2mg  (B*) 
1

mg2
2 


  (C) 

14

mg2
2 


  (D) 

1

mg
2 


 

Sol. FBD of B 

 mg

T

N

f=  N

 
 T = N1 = mg .... (i) 

 mg

Fcos

N

f=  N

Fsin

F

T

 
 FBD of A    
 F sin + N2 = mg .... (ii) 
 F cos = T + N2 .... (iii) 
 

 From equations (i), (ii) and (iii) 
 F cos = mg + (mg – F sin)  F (cos + sin) = 2 mg  

 F = 



sincos

mg2
 hence,  = tanFmin = 

21

mg2
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2. In a free space a rifle (fixed) of mass M shoots a bullet of mass m at a stationary block of mass M 
distance D away from it. When the bullet has moved through a distance d towards the block the centre 
of mass of the bullet-block system is at a distance of :   

 ,d M nzO;eku dh jkbQy ¼tM+or~½] M nzO;eku ds fLFkj CykWd ij m nzO;eku dh xksyh nkxrh gS tks fd blls D 

nwjh ij j[kk gSA tc xksyh CykWd dh rjQ d nwjh r; djrh gS rks xksyh o CykWd fudk; dk nzO;eku dsUnz dh nwjh 

gksxh& 

 (A*)  
(D d) m

M m




from the block   (B*) 
md MD

M m




 from the rifle 

 (C)  
2 dm DM

M m




from the rifle   (D*) (D  d) 
M

M m
 from the bullet   

 (A*)  CykWd ls 
(D d) m

M m




    (B*) jkbZQy ls  
md MD

M m




 

 (C) jkbZQy ls  
2 dm DM

M m




   (D*) xksyh ls (D  d) 
M

M m
 

Sol. 

d x
D-d-x

D

COM

Bullet 
of mass(m)

Block

M

Rifle   

 As; Mx = m(D – d – x) 

  x = 
m(D d)

M m




 from the block 

 and x' = D – d – x  = 
(D d)M

M m




 from the bullet. 

 
3. A particle falls freely near the surface of the earth. Consider a fixed point O (not vertically below the 

particle) on the ground. Then pickup the correct alternative or alternatives, for motion of  the particle 
befor hitting the ground        

 ,d d.k i`Foh dh lrg ds fudV LorU=krk iwoZd fxjrk gSA iF̀oh ij ,d fLFkj fcUnq O ¼ d.k ds m/okZ/kj uhps ugh½ 

gS rks d.k }kjk tehu ls Vdjkus ds igys dh xfr ds fy, lgh fodYi@fodYiksa dks pqfu;s & 
 (A*) Angular momentum of the particle about O is increasing. 
 (B) Torque of the gravitational force on the particle about O is decreasing. 
 (C*) The moment of inertia of the particle about O is decreasing. 
 (D*) The angular velocity of the particle about O is increasing. 
 (A*) fcUnq O ds lkis{k d.k dk dks.kh; loasx c<+ jgk gSA  

 (B) fcUnq O ds lkis{k d.k ij xq:Rokd"kZ.k cy dk cyk?kw.kZ ?kV jgk gSA  

 (C*) fcUnq O ds lkis{k d.k dk tM+Ro vk?kw.kZ ?kV jgk gSA  

 (D*) fcUnq O ds lkis{k d.k dk dks.kh; osx c<+ jgk gSA  
Sol. The magnitude of angular momentum of particle about O = mvd 
 Since speed v of particle increases, its angular momentum about O increases. 
 Magnitude of torque of gravitational force about O  = mgd   constant. 
 Moment of inertia of particle about O = mr2

  

 Hence MI of particle about O decreases. 

 angular velocity of particle about O = 
r

sinv 
     

 v and sin increase and r decreases  
 angular velocity of particle about O increases. 
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gy% O ds ifjr% d.k ds dks.kh; laosx dk ifjek.k = mvd 

 pw¡fd d.k dh pky v c<+rh gS] fcUnq O ds ifjr% bldk dks.kh; laosx c<+rk gSA 

 fcUnq O ds ifjr% xq:Rokd"kZ.k cy ds vk?kw.kZ dk ifjek.k = mgd   fu;r 

 fcUnq O ds ifjr% d.k dk tM+Ro vk?kw.kZ = mr2
  

 blfy;s fcUnq O ds ifjr% d.k dk tM+Ro vk?kw.kZ ?kVrk gSA 

 fcUnq O ds ifjr% d.k dk dks.kh; osx = 
r

sinv 
     

 v rFkk sin c<+rs gS vkSj r ?kVrk gS 

 fcUnq O ds ifjr% d.k dk dks.kh; osx c<+rk gSA 

    
4. When a cylinder is spinned and placed somewhere on surface of a rough inclined plane as shown then 

after release.          
 fp=kkuqlkj pØ.k djrs gq, csyu dks urry dh [kqjnqjh ur lrg ij fdlh LFkku ij j[kk tkrk gS rc bls eqDr 

djus ds ckn  

        
 (A*) The cylinder may continue to accelerate down and never be in pure rolling. 
 (B*) The cylinder may accelerate up for some time then retard and come down in pure rolling. 
 (C*) The cylinder may accelerate down continuously and pure rolling will start after some time. 
 (D) Friction will act on cylinder in upward direction initially and later it will be downward direction. 
 (A*) csyu yxkrkj uhps dh vksj Rofjr gks ldrk gS vkSj dHkh Hkh 'kq) yksVuh xfr ugha djsxkA 

(B*) csyu Åij dh vksj dqN le; ds fy, Rofjr gks ldrk gS rc efUnr gksxk vkSj uhps vkrs gq, 'kq) yksVuh xfr 

djsxkA 

 (C*) csyu yxkrkj uhps dh vksj Rofjr xfr dj ldrk gS rFkk dqN le; ckn 'kq) yksVuh xfr izkjEHk djsxkA    

 (D) csyu ij ?k"kZ.k izkjEHk esa Åij dh vksj dk;Zjr gS rFkk ckn esa uhps dh vksj dk;Zjr gks tk;sxkA 

Sol. (A) if  < 
3

tan
, it will not be in pure rolling. 

 (B) If mg cos  >  mg sin  , cylinder will accelerate up initially for some time. 
 (C) If mg sin  > mg cos , cylinder will accelerate down continuously. 
 (D) Friction will always act in upward direction. 

Sol. (A) ;fn  < 
3

tan
, ;g 'kq) yksVuh xfr ugha djsxkA 

 (B) ;fn mg cos  >  mg sin  , csyu izkjEHk esa dqN le; ds fy, Åij dh vksj Rofjr gks tk;sxkA  

 (C) ;fn mg sin  >  mg cos , csyu yxkrkj uhps dh vksj Rofjr gks tk;sxkA 

 (D) ?k"kZ.k ges'kk Åij dh vksj gh yxsxkA 
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Comprehension   
 One end of massless inextensible string of length  is fixed and other end is tied to a small ball of mass 

m. The ball is performing a circular motion in vertical plane. At the lowest position, speed of ball is . 

g20 Neglect any other forces on the ball except tension and gravitational force. Acceleration due to 

gravity is g.          

 ,d Hkkjghu vforkU; jLlh ftldh yEckbZ  gS bldk ,d fljk fLFkj tM+or~ gS rFkk nwljs fljs ls ,d NksVh xsan 

ftldk nzO;eku m gS dks cka/kk tkrk gSA xsan m/okZ/kj ry esa oÙ̀kh; xfr dj jgh gSA lcls fuEure fLFkfr ij xsan dh 

pky g20  gSA  xsan ij dsoy ruko cy o xq:Rokd"kZ.k cy dks gh yhft;s rFkk nwljs cyksa dks ux.; ekusaA 

xq:Rokd"kZ.k ds dkj.k Roj.k g gSA  
 
5. Choose the correct option(s)    
 lgh dFku pqfu, % 

(A*) the nature of motion of ball is circular with variable speed 
xsan ifjorhZ pky ds lkFk o`Ùkh; xfr dj jgh gSA 
(B) the nature of motion of ball is circular with constant speed 
 xsan fu;r pky ls o`Ùkh; xfr dj jgh gSA 
(C*) At the highest position of ball, tangential acceleration of ball is zero  

 lcls mPpre fLFkfr ij xsan dk Li'kZ js[kh; Roj.k 'kwU; gksxk  

(D) At the highest position of ball, tangential acceleration of ball is g  
 lcls mPpre fLFkfr ij xsan dk Li'kZ js[kh; Roj.k g gksxk  
Sol. As speed of ball is variable, so motion is non uniform circular motion.   
 pwafd xsan dh pky ifjorhZ gS vr% vleku o`Ùkh; xfr gSA  

 At the highest position of ball, tangential acceleration of ball is zero,  
 lcls mPpre fLFkfr ij xsan dk Li'kZ js[kh; Roj.k 'kwU; gksxk] 

 
6. Choose the correct option(s)      
 lgh dFku@dFkuksa dk p;u djks 
 (A) During circular motion, minimum value of tension in the string is 10 mg  
 or̀h; xfr ds nkSjku jLlh esa U;wure ruko 10 mg gksxk  
 (B*) During circular motion, minimum value of tension in the string is 15 mg  
 or̀h; xfr ds nkSjku jLlh esa U;wure ruko 15 mg gksxk  
 (C) During circular motion, maximum value of tension in the string is 15 mg  
 or̀h; xfr ds nkSjku jLlh esa vf/kdre ruko 15 mg gksxk –  
 (D*) During circular motion, maximum value of tension in the string is 21 mg  
 or̀h; xfr ds nkSjku jLlh esa vf/kdre ruko 21 mg gksxk -  
Sol. Tension in the string is minimum when ball is at the highest position. By conservation of energy   
 mPpre fLFkfr ij jLlh esa ruko 'kwU; gksxk ÅtkZ laj{k.k ls  

 
2

1
mv2 + mg (2)  =  

2

1
m(20 g) 

 v2 = 16 g where v is the velocity of ball at the highest point. 
 v2 = 16 g tgk¡ mPpre fcUnq ij xsan dk osx v gS 

 So  ¼vr%½ T + mg = 


2mv
   T = 



g16m
 – mg = 15 mg 

 
 

7. Let a be the magnitude of maximum possible rate of change of speed, and v be the speed when rate of 
change of speed is maximum. Then :       

 ekuk a pky ds ifjorZu dh vf/kdre laHko nj dk ifjek.k gS rFkk v pky gS tc pky ds ifjorZu dh nj vf/kdre 

gS rc: 

 (A*) a = 10 ms–2  (B) a = 5ms–2  (C) v = 9g   (D*) v= 18g   

Sol. Rate of change of speed is maximum when string is at horizontal position. 
  (atangential)max = a = g = 10ms–1 

 also  21
m 20g

2
  = 

1

2
mv2 + mg  v 18g  



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-13 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

8. In figure shown minimum mass of block B (at a particular angle between horizontal and string AP) to 

just slide the block A on rough horizontal surface is 
2

m
 as shown in figure. If  is the coefficient of 

friction between block A and ground then 
2

1


 will be :    

 fp=kkuqlkj [kqjnjh {kSfrt lrg ij CykWd A dks Bhd fQlyus  ds fy, CykWd B dk U;wure nzO;eku (jLlh AP rFkk 

{kSfrt ls fdlh fo'ks"k dks.k  ij) 
2

m
 gSA ;fn /kjkry rFkk CykWd A ds e/; ?k"kZ.k xq.kkad  gS rks 

2

1


 dk eku 

gksxkA          

     
Ans. 3 
Sol. Minimum for required, vko';d ds fy, U;wure 

  
21

mg




 = 

2

mg
 

   = 
3

1
 

  2 = 
3

1
  

2

1


 = 3.   

 
9. A uniform solid cylinder of mass m and radius R is placed on a rough horizontal surface where friction is 

sufficient to provide pure rolling. A horizontal force of magnitude F is applied on cylinder at different 
positions with respect to its centre O in each of four situations of column-I, due to which magnitude of  
acceleration of centre of mass of cylinder is a. Match the appropriate results in column-II for conditions 
of column-I.   

 m nzO;eku o R f=kT;k ds ,d leku Bksl csyu dks {kSfrt [kqjnjh lrg ij j[kk tkrk gSA tgk¡ lEidZ lrg ij 

'kq) ykSVuh xfr djkus ds fy, i;kZIr ?k"kZ.k mifLFkr gSA F ifjek.k dk ,d {kSfrt cy csyu ij LrEHk-I esa n'kkZbZ 

xbZ pkjksa fHkUu fLFkfr;ksa ¼dsUnz ds lkis{k½ esa vkjksfir fd;k tkrk gS ftlds dkj.k csyu ds nzO;eku dsUnz dk Roj.k 

dk ifjek.k a gSA LrEHk-I esa nh xbZ izR;sd fØ;k ds lgh ifj.kke dk p;u LrEHk-II ls dhft;sA 

Column-I     Column-II 

(A) 

F

R
O

   (p) Friction force on cylinder will not be zero 

    (p) csyu ij ?k"kZ.k cy 'kwU; ugh gksxkA 

  (B) 
F

O
R
2      (q) a =

m

F
 

            

  (C) 
F O

      (r) a 
m

F
 

  (D) 
O

R
2

F      

(s) the direction of friction force acting on 

          cylinder is towards left  
       csyu ij ?k"kZ.k cy dh fn'kk cka;h vksj gSA 
Ans. (A) p,r  (B) q  (C) p,r,s   (D) p,r,s 
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ANSWER KEY OF DPP NO. : B41 
1. (A)  2. (C)  3. (A) (B)  4. (A) (B)  5. (A) (C)(D)  6.  (A) (C)  
7. (C) (D)  8. (A) (C)  9. 25 10.  (D) 
 

1. A curved road with radius of curvature 200 m is banked with a n angle of banding equal to tan–1 (0.2). 
Now if the traffic is at double the speed for which the road is designed, the minimum value of the 
frictional coefficient needed is (g = 10m/s2)   

 200 m oØrk f=kT;k dh ,d oØkdkj lM+d tan–1 (0.2) dks.k ij cafdr gSA ;fn ,d okgu lM+d dh lqjf{kr pky 

dh nqxquh pky ls xfr'khy gks rks ?k"kZ.k xq.kkad dk U;wure eku Kkr djksA (g = 10m/s2) 

 (A*) 0.52 (B) 0.35 (C) 0.94 (D) 0.80 

Sol. (A) 
Rg( tan )

2 Rg tan
1 tan

  
 

  
 

  0.52   
 
2. The potential energy (in S units) of a particle of mass 2 kg in a conservative field is U = 6x – 8y. If the 

initial velocity of the particle is u


 = – 1.5 î   + 2 ĵ  then the total distance travelled by the particle in first 
two seconds is     

 ,d 2 kg nzO;eku okys d.k dh laj{kh {ks=k esa fLFkfrt ÅtkZ (S bdkbZ esa) U = 6x – 8y gSA ;fn d.k dk izkjfEHkd 

osx  u


 = – 1.5 î   + 2 ĵ  gS rks d.k }kjk igys nks lSd.M- esa r; dh xbZ dqy nwjh gksxh  
 (A) 10 m  (B) 12 m  (C*) 15 m  (D) 18 m 

Sol.  f


 = – 
x

U




î   –
y

U




ĵ    = – [6 î ] + [8 ĵ ]  = – 6 î  + 8 ĵ   

 a


 = – 3 î   + 4 ĵ    has same direction as that of 












2

a

2

ĵ4î3
u




 

 a


 = – 3 î   + 4 ĵ    Roj.k dh fn'kk  












2

a

2

ĵ4î3
u




  ds leku gSA 

 | a


| = 5  | u


| = 5/2 

 Since u


 and a


 are in same direction, particle will move along a straight line  

 pwafd u


 rFkk  a

,d gh fn'kk esa gS] vr% d.k ljy js[kk ds vuqfn'k xfr djsxkA   

  S = 
2

5
 × 2 + 

2

1
 × 5 × 22        = 5 + 10 = 15 m.   15 m. Ans  
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3. A heavy homogeneous cylinder has a mass m and radius R. It is accelerated by a horizontal force F, 
which is applied through a rope wound around a light drum of radius r attached to the cylinder. The 
coefficient of static friction is sufficient for the cylinder to roll without slipping :       

 ,d Hkkjh le:i csyu ftldk nzO;eku m rFkk f=kT;k R gSA bldks {kSfrt cy F vkjksfir djds Rofjr fd;k tkrk 

gSA bl cy dks csyu ds dsUnz ls r f=kT;k ds gYds Mªe ij fyiVh gqbZ jLlh ij vkjksfir fd;k tkrk gSA LFkSfrd 

?k"kZ.k xq.kkad csyu dks fcuk fQlys yq<dkus ds fy, i;kZIr gSA lgh dFku NkVksa   

       
 Choose the correct options :       
 dkSuls dFku lR; gSa % 

 (A*) acceleration of centre of cylinder is a =
mR3

F2
 (R + r) 

 csyu ds dsUnz dk Roj.k a = 
mR3

F2
  (R + r) 

 (B*) friction assumed to be in the opposite direction of F is f = F 
R

r

2

1

3

2







   

 ?k"kZ.k cy F ds foijhr fn'kk esa f = F 
R

r

2

1

3

2







   ds cjkcj gSA 

 (C) If 
2

1

R

r









 a will be greater than 

m

F
 

 ;fn 
2

1

R

r









 gks rks a dk eku 

m

F
 ls T;knk gksxk 

 (D) Friction assumed to be in the direction of F is f = F 
R

r

2

1

3

2







   

 ?k"kZ.k cy F dh fn'kk esa f = F 
R

r

2

1

3

2







   ds cjkcj gSA 

Sol.  

F – f = ma 

 Fr + fR = 
2

mR2

 

 a = R 

 Solving gy djus ij a =
mR3

F2
 (R + r)    

 f = F 
R

r

2

1

3

2







   

 If 
2

1

R

r









 

 f will be forward  
 f vkxs rjQ gksxk 

  F + f = ma 

 a > 
m

F
. 
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4. A particles of mass 25 kg, moving at 6 m/s, is acted upon by a force in the opposite direction to the 
velocity. The variation of force with time is shown in the graph. Then :  [CO_IM] [Made VA sir 2013-14] 

 25 kg nzO;eku dk ,d d.k 6 m/s ds osx ls xfr'khy gSA bl ij osx dh foijhr fn'kk esa ,d cy vjksfir gSA cy 

rFkk le; ds e/; xzkQ fp=k esa iznf'kZr gS rks : 

       
 (A*) Its speed will be 2 m/s when the force stops acting. 
 tc cy vkjksfir gksuk can gks tkrk gS rc d.k dh pky 2 m/s gksxhA 

 (B*) its magnitude of average acceleration for the whole time interval in which force acts is 
2

5
m/s2 

 tc rd cy vjksfir gksrk gSA bl nkSjku d.k ds vkSlr Roj.k dk ifjek.k 
2

5
 m/s2 gSA 

 (C) its magnitude of average acceleration for the whole time interval in which force acts is 
4

5
 m/s2 

 tc rd cy vjksfir gksrk gSA bl nkSjku d.k ds vkSlr Roj.k dk ifjek.k 
4

5
 m/s2 gSA 

 (D) Its direction of motion will be reversed atleast once during the time interval. 
 fn;s x;s le; vUrjky esa d.k de ls de ,d ckj viuh fn'kk ifjofrZr djrk gSA 

 
5. Two masses A and B of 3kg and 2kg are connected by a long inextensible string which passes over a 

massless and frictionless pulley. Initially the height of both the masses from the ground is same and 
equal to 1 metre. When the masses are released,mass A hits the ground and gets stuck to the ground. 
Consider the length of the string as large, so that the pulley does not obstruct the motion of masses A 
and B. [g = 10m/s2] 

 3 kg CykWd A ,oa 2kg CykWd B nzO;eku ds nks CykWd ,d yEcs vforkU; /kkxs ls tqMs gq, gS tks ?k"kZ.k jfgr 

nzO;ekufgu f?kjuh ds Åij ls xqtjrk gSA izkajEHk esa nksuksa nzO;ekuksa dh /kjrh ls Åpk¡bZ  1m gS tc fudk; dks eqDr 

fd;k tkrk gS rks A /kjrh ls Vdjkus ds ckn /kjrh ls fpid tkrk gSA ekfu, fd /kkxs dh yEckbZ i;kZIr gS rkfd 

f?kjuh nzO;eku A o B dh xfr esa dksbZ ck/kk mRiUu ugha djrh [g = 10m/s2]  

       
 
 (A*) The impulse A exerts on ground is 6N-S  
 (B) The impulse A exerts on ground  is 2N-S 
 (C*) B reaches a maximum  height of 2.2 m from the ground. 
 (D*) B reaches maximum height from the ground 1.2sec after being released. 
 (A*)  A }kjk /kjrh ij vkjksfir vkosx 6N-S gSA   

 (B) A }kjk /kjrh ij vkjksfir vkosx 2N-S gSA  

 (C*)  B /kjrh ls vf/kdre 2.2 m Åij tkrk gSA  

 (D*) eqDr djus ds  1.2sec i'pkr~ B vf/kdre Å¡pkbZ dks izkIr djrk gSA  
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Sol. 
23

2–3
a


  g = 2m/s2 

 V2 = u2 + 2as 
 V2 = 2 × 2 × 1 
 V = 2m/s 
 Impulse A exerts J = 3×2 = 6N-S 
 A }kjk vkjksfir vkosx  exerts J = 3×2 = 6N-S 
 For block B, 
 CykWd B ds fy,  
 0 – (2)2 = 2(–10) S 
           S = 0.2 m 

 S = ut1 + 2
1at

2

1
 

 1 = 2
1t2

2

1
 

 t1= 1S. 
 0 = 2–10t2  
 t2 = 0.2 S  
 
COMPREHENSION          
 A smooth ball 'A' moving with velocity 'V' collides with another smooth identical ball at rest. After 

collision both the balls move with same speed with angle between their velocities 60°. No external force 
acts on the system of balls.     

 ,d fpduh xsan 'A' pky 'V' ls nwljh fpduh ,dleku xsan ls Vdjkrh gS tks fd igys fojke esa fLFkr gSA VDdj ds 

ckn nksuksa xsans leku pky ls pyrh gS o vc muds osxksa ds e/; dks.k 60° gSA xsanksa ds fudk; ij dksbZ ckº; cy 

dk;Zjr ugha gksrk gSA   

 
6. Choose the correct option(s)    
 dkSuls dFku lR; gSa % 

 (A*) The speed of each ball after the collision is 
3

V
    

 (B) The speed of each ball after the collision is 
3

V2
    

 (C*) The magnitude of change in momentum of ball B is 








3

mV
 

 (D) The magnitude of change in momentum of ball B is 








3

mV2
 

 (A*) VDdj ds ckn izR;sd xsan dh pky 
3

V
 gSA  

 (B) VDdj ds ckn izR;sd xsan dh pky 
3

V2
 gSA  

 (C*) xsan B ds laosx esa ifjorZu dk ifjek.k 








3

mV
 

 (D) xsan B ds laosx esa ifjorZu dk ifjek.k 








3

mV2
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Sol. From conservation of momentum  
 laosx laj{k.k ls 
  mv = mv' cos30° + mv' cos30° 

   v' =
3

v

30cos2

v



  

7. Which of the following is/are correct for the given system of balls.   
 xsanksa ds fn;s x;s fudk; ds fy;s fuEu esa ls dkSulk@ dkSuls dFku lgh gSs & 

 (A) e = 
1

2
       

 (B) Loss of energy in collision is 
1

3
mv2 

 VDdj esa ÅtkZ dh gkfu 
1

3
mv2 gSA 

 (C*) e = 
1

3
 

 (D*) Loss of energy in collision is 21
mv

6
 

 VDdj esa ÅtkZ dh gkfu 21
mv

6
 gSA 

Solution : 
 Loss of energy = change in kinetic energy 

  = 21
mv

2
 – 2 × 

2
1 v

m
2 3

 
 
 

 

   = 21
mv

6
 

 e = 
v ' v 'cos60

vcos30

 


 

    = 

1 v
12 3
33

v
2




 

 
8. Which of the following is/are correct for the given system of balls.   
 xsanksa ds fn;s x;s fudk; ds fy;s fuEu esa ls dkSulk@ dkSuls dFku lgh gSs & 
 (A*) Ratio of kinetic energy of the system of balls before collision and after collision is 3 : 2. 
 (B) Ratio of the kinetic energy of the system of balls before collision and after collision is 3 : 1 
 (C*) Ratio of kinetic energy of the system of balls after collision to that of energy dissipated is 2:1 
 (D)  Ratio of the kinetic energy of the system of balls after collision to that of energy dissipated is 1 : 3  
 (A*) VDdj ds igys rFkk VDdj ds ckn xsanksa ds fudk; dh xfrt ÅtkZ dk vuqikr 3 : 2 gSA 

 (B) VDdj ds igys rFkk VDdj ds ckn xsanksa ds fudk; dh xfrt ÅtkZ dk vuqikr 3 : 1 gSA 

 (C*) VDdj ds i'pkr~ xsanksa ds fudk; dh xfrt ÅtkZ rFkk O;f;r ÅtkZ dk vuqikr 2:1 gSA 

 (D)  VDdj ds i'pkr~ xsanksa ds fudk; dh xfrt ÅtkZ rFkk O;f;r ÅtkZ dk vuqikr 1:3 gSA 

Sol. 

2

2

1
mvK.E. before collision 32

K.E. after collision 21 v
2 m

2 3

 
 

  
 

 

 

2

2
2

1 v
2 m

2K.E. after collision 23

Energy dissipeted 11 1 v
mv 2 m

2 2 3
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9. A block of mass m1 = 2 kg slides on a frictionless table with speed of 10 m/s. In front of it, another block 
of mass m2 = 5 kg is moving with speed 3 m/s in the same direction. A massless spring of spring 
constant k = 1120 N/m is attached on the backside of m2 as shown. If the maximum compression of the 
spring is n cm. (where n is an integer). Find n  (Take g = 10 m/s2)      

 m1 = 2 kg nzO;eku dk CykWd ?k"kZ.k jfgr est ij 10 m/s ds osx ls fQlyrk gSA blds lkeus m2 = 5 kg nzO;eku 

dk vU; CykWd 3 m/s pky ls leku fn'kk esa xfr'khy gSA fLizax fu;rkad k = 1120 N/m dh nzO;ekughu fLizax CykWd 

m2 ls ihNs dh vksj fp=kkuqlkj tqM+h gqbZ gSA ;fn fLizax esa vf/kdre lEihM+u n cm gks rks n dk eku Kkr djks (;gk¡ n 

,d iw.kk±d gS). (g = 10 m/s2) 

 
Ans. 25 
Sol.  Compression is maximum when both blocks move with same velocity V. 
 By cons. of momentum  
 vf/kdre lEihM+u ml le; gksxk tc nksuksa CykWd leku osx V ls xfr'khy gks  

 laosx laj{k.k ls   

  V = 
21

2211

mm

vmvm




 = 5 m/s 

 The change in K.E. esa ifjorZu  = kf – ki  = – 35 J 

 This is stored as spring PE  ;g fLizax esa fLFkfrt ÅtkZ ds :i esa lafpr gksrh gSA     

    Therefore vr%    2kx
2

1
 = K     x =

k

K2
  

 on solving gy djus ij  x = 0.25 m = 25 cm. 
 
10. A U shaped tube of mass 2m is placed on a horizontal surface. Two identical spheres each of diameter 

d(just less then the inner diameter of tube) and mass m enter into the tube with velocity v as shown in 
the figure taking all collisions to be elastic and all surfaces smooth.  

 U vkdkj dh 2m nzO;eku dh uyh {kSfrt ry ij j[kh gqbZ gSA fp=kkuqlkj nks le:i xksys ftlesa çR;sd dk O;kl 

d(uyh ds vkUrfjd O;kl ls FkksM+k&lk de gS) rFkk çR;sd dk nzO;eku m gSA uyh ds vUnj v osx ls ços'k djrs gSA 

lHkh lrg fpduh gS rFkk lHkh VDdj izR;kLFk gSA     

 
 
   Column–I       Column–II 
 (P) The speed of the tube.        (1) V 
  when spheres are just about to collide inside the tube. 
 

 (Q) The speed of spheres when spheres are just about to collide.  (2) 0 

 (R) The speed of the spheres when they come out of the tube.  (3) 
2

3
V 

 (S) The speed of the tube when spheres come out    (4) v/2 
   LrEHk–I        LrEHk–II 

 (P) tc nksauks xksys uyh ds vUnj Vdjkus okys gksrs gS rks bl le; uyh dh pky   (1) V 

 (Q) tc nksauks xksyss Vdjkus okys gksrs gS rc xksyks dh pky    (2) 0 

 (R) tc nksauks xksys uyh ls ckgj fudyrs gS rc xksyks dh pky   (3)      
2

3
V 

(S) tc nksauks xksys uyh ls ckgj fudyrs gS rc uyh dh pky   (4) v/2 
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P Q R S 
 (A) 3 1 2 4    
 (B) 2 3 1 4   
 (C) 4 2 3 1   
 (D*) 4 3 2 1 
Sol. (A) Apply momentum conservation in the direction of initial velocity of balls. 
  mv + mv = mv + mv + 2mv 

  v=
4

v2
  

2

v
 

 (B ) For speed apply energy conservation 

  
2

1
mv2 +

2

1
 mv2 = 

2

1
2mv2  + 2 







 2
bmv

2

1
  mv2 = mv2  + mvb

2  

  v2 –
4

v2

  = vb
2   

4

v3 2

 = vb
2  vb = 

2

3
V 

 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-1 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
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Course : VIKAAS (01JA) 

PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B42 TO B44 
 

 
2. DPP Syllabus : 

DPP No. : B42 (JEE-MAIN) 
Total Marks : 60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 
 

ANSWER KEY OF DPP No. : B42 
1. (D) 2. (B) 3. (A) 4. (B) 5. (C) 6. (A) 7.  (B)  
8.  (C) 9. (D) 10. (D) 11. (A)  12. (C) 13. (B)  14. (C)  
15.  (B) 16. (B) 17. (C) 18. (B)  19. (B) 20. (C) 
 
1. A uniform solid disc of mass 1 kg and radius 1m is kept on a rough horizontal surface. Two forces of 

magnitude 2N and 4N have been applied on the disc as shown in the figure. Linear acceleration of the 
centre of mass of the disc is if there is no slipping. 

 ,d 1 kg nzO;eku rFkk 1m f=kT;k dh le:i Bksl pdrh ,d [kqjnjh {kSfrt lrg ij j[kh gqbZ gSA bl pdrh ij 

2N rFkk 4N ifjek.k ds nks cy fp=kkuqlkj yxk;s tkrs gSA bl pdrh ds nzO;eku dsUnz dk jsf[kd Roj.k gS (;fn dksbZ 

fQlyu ugh gks rks)      
2N

4N

 
 (A) 4 m/s2    (B) 2 m/s2 (C) 1 m/s2 (D*) zero 'kwU;    

Sol. Taking torque about contact point,  = 4 × R – 2× 2R = 0, Fnet = 0 
  laidZ fcUnq ds lkis{k cyk?kw.kZ,  = 4 × R – 2× 2R = 0, Fnet = 0 
 
2. A square plate of edge a/2 is cut out from a uniform square plate of edge 'a' as shown in figure. The 

mass of the remaining portion is M. The moment of inertia of the shaded portion about an axis passing 
through 'O' (centre of the square of side a) and perpendicular to plane of the plate is :  

 fp=k esa n'kkZ;s vuqlkj 'a' Hkqtk dh le:i oxkZdkj IysV esa ls a/2 Hkqtk dh ,d oxkZdkj IysV fp=kkuqlkj dkV nsrs gSA 

'ks"k Hkkx dk nzO;eku M gSA IysV ds ry ds yEcor~ o Nk;kafdr Hkkx ds 'O' (Hkqtk a ds oxZ dk dsUnz) ls xqtjus okyh 

v{k ds lkis{k tM+Ro vk?kw.kZ gksxk &        

a/4 a/4

O

a  

 (A) 
9

64
Ma2  (B*) 

3

16
 Ma2  (C) 

5

12
 Ma2  (D) 

2Ma

6
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Sol.  

(B) Let m1 = mass of the square plate of side 'a'       
 and m2 = mass of the square of side 'a/2'  
 ekuk m1 = a Hkqtk ds oxZ IysV dk nzO;eku  

 vkSj m2 = 'a/2' Hkqtk ds oxZ IysV dk nzO;eku  

 Then rks m1 = 
2

a

2

 
   

   ;  m2 =  2a     ; ( being the areal density)    ( {ks=kh; ?kuRo gS) 

 and vkSj m2 – m1 = M. 
 

  = 
22 2

2 1
1

m a m (a / 2) a
m

6 6 4

         
 

 = 
2 24 4a (a / 2) a a
.

6 6 2 4

                  
 

 =  4 1 1 1
a

6 16 6 4 16

 
   

  
 = 4 (2 16) 2 3

a
16 12

   
  

 
   

     = 4 27
a

12 16

 
  

 
 

 Also;   M = 21
1 a

4

 
   

   =  
2

4 M

3 a
  

   =  4
2

4 M 27
. a

3 12 16a

   
     

   = 
23Ma

16
 

 

3. A ball is thrown vertically up in air where the resistive force can be considered to be constant. If time of 

ascent is 1t  and time of descent is 2t . The ratio of velocity of projection to the velocity just before it hits 

the ground is :       [Astronomy Olympiad-2014] 

 ,d xsan dks gok esa Åij dh rjQ Qsadk tkrk gS tgk¡ ok;q }kjk vkjksfir izfrjks/kh cy fu;r ekuk tk ldrk gSA ;fn 

Åij tkus dk le; 1t  rFkk uhps vkus dk le; 2t  gks rks xsan ds iz{ksi.k osx rFkk tehu ls Vdjkus ds Bhd igys ds  

le; osx dk vuqikr D;k gksxk \:  

  (A*) 
1

2

t

t
   (B) 

2

1

2








t

t
  (C)

1

22

t

t
   (D) 

1

2

2t

t

 

Sol.    (A) Let acceleration or retardation produced by air drag be ''a  
 For upward motion :  

 11 )( tagv    ….(i) 

 
2

1)(
2

1
tagh   ….(ii) 

 For downward motion  

 22 )( tagv    …(iii) 
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2

2)(
2

1
tagh   ….(iv) 

 Equation (ii)/(iv) 

 
2

1

2
2

t

t

ag

ag





  

 Equation (i)/(iii) 

 
1

2

2

1

2

1

)(

)(

t

t

t

t

ag

ag









.  

 
4. Consider a block moving in a horizontal circular path on the inner surface of a cone. The normal force on 

the block is :       [Astronomy Olympiad-2014] 
 ,d 'kadq dh vkarfjd lrg ij {kSfrt o`Ùkh; iFk ij xfr'khy ,d CykWd dh dYiuk djksA CykWd ij vkjksfir vfHkyEc 

cy gksxk :  

      

 

 

 (A) mg          

 (B*) always greater then mg 

 (C) may be greater or less than mg 

 (D) always less than mg 

 (A) mg          

 (B*) ges'kk mg ls vf/kd 

 (C) mg ls de ;k vf/kd gks ldrk gS 

 (D) ges'kk mg ls de 

Sol. (B)  cot
2

g
r

v
        

 







  cossin

2

r

v
gmN  

 mg
mg

N 
sin

.  

 
5. A simple pendulum suspended from the ceiling of a stationary trolley has a length . Its period of 

oscillation is 2 / g  . What will be its period of oscillation if the trolley moves forward with an 

acceleration f ? 

,d ljy yksyd fLFkj Vªksyh dh Nr ls yVd jgk gSa] bldh yEckbZ  gSA bldk vkorZ dky 2 / g   gSA ;fn 

Vªksyh nka;h rjQ xfr djuk izkjEHk djs bldh xfr dk Roj.k f gSa rks ljy yksyd dk vkorZ dky D;k gksxk\  

  (A) 2
f g





  (B) 2
f g





   (C*)
2 2 1/ 2

2
(f g )





  (D) 
2 2

2
f g





 

Sol.  
2 2 1/ 2

2
(f g )





 

mg

sin
2

r

mv

r

mv2r

N

cosmg

sinmg

cos
2

r

mv




mg

sin
2

r

mv

r

mv2r

N

cosmg

sinmg

cos
2

r

mv
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6. The variation of the acceleration (f) of the particle executing S.H.M. with its displacement (X) is 
represented by the curve 

 ljy vkorZ xfr dj jgs d.k dk Roj.k (f) dk foLFkkiu (X) ds lkFk ifjorZu oØ dksuls oØ ls n'kkZ;k tkrk gSA 

  (A*)  (B)  (C)  (D)  

Sol.  

 
 
7. The graph in the figure shows how the displacement of a particle describing S.H.M. varies with time. 

Which one of the following statements is not true ? 
fp=k esa fn[kk, xzkQ vuqlkj] d.k dk foLFkkiu le;kuqlkj ljy vkorZ xfr iznf'kZr djrk gSa rks fuEu esa ls dkSulk 

rF; lgh ugha gSaA  

3T/4
T

T/4

y

t

 

  (A) the force is zero at time 
3T

4
   (B*) the velocity is maximum at time T/2 

  (C) the acceleration is maximum at time T  (D) the P.E. = total energy at time T/2 

  (A) le; 
3T

4
  ij cy 'kwU; gSa   (B) le; T/2 ij vf/kdre osx gS 

  (C) le; T ij vf/kdre Roj.k gSa     (D) fLFkfrt ÅtkZ = le; T/2 ij dqy ÅtkZ  
Sol.  the velocity is maximum at time T/2 
  le; T/2 ij vf/kdre osx gSA 

 
8. For a simple harmonic vibrator of frequency n, the frequency of kinetic energy changing completely to 

potential energy is 
  n vkorhZ okys ljy vko`fr nksfy=k esa xfrt ÅtkZ ds fy, iw.kZr% fLFkfrt ÅtkZ esa ifjorZu dh vko`fr gSA  
  (A) n/2   (B) n   (C*) 2n   (D) 4n 
Sol.  2n 
 
9. A particle is executing SHM with an amplitude 4cm. The displacement at which its energy is half kinetic 

and half potential is 
ljy vkorZ xfr djrs gq, d.k dk vk;ke 4cm gSaA og foLFkkiu] tgk¡ mldh ÅtkZ vk/kh xfrt ,oa vk/kh fLFkfrt 

gksrh gSA 
  (A) 1 cm  (B) (2)1/2 cm  (C) 2 cm  (D*) 2(2)1/2 cm 

Sol.  at x = 
A

2
 

  Potential energy = Kinetic energy   
  fLFkfrt ÅtkZ  =  xfrt ÅtkZ  
  x = 2(2)1/2 cm 
 
10.  For a particle executing SHM, which of the following statements does not hold good ? 
  (A) the total energy of the particle always remains the same 
  (B) the restoring force is always directed towards a fixed point 
  (C) the restoring force is maximum at the extreme positions 
  (D*) the velocity of the particle is minimum at the centre of motion of the particle 
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  ,d d.k dh ljy vkorZ xfr ds fy,] fuEu esa ls dkSulk dFku T;knk lgh ugha gSa \  

  (A) d.k dh dqy ÅtkZ lnSo ,d leku gksrh gSaA  

  (B) izR;ku;u cy ges'kk fuf'pr fcUnq dh vksj funsZf'kr gksrk gSa  

  (C) pje lhek ij] izR;ku;u cy vf/kdre gksrk gSaA  

  (D) d.k dh xfr ds dsUæ fcUnq ij d.k dk osx U;wure gksrk gSaA  
Sol.  the velocity of the particle is minimum at the centre of motion of the particle 
  d.k dh xfr ds dsUæ fcUnq ij d.k dk osx U;wure gksrk gSaA  
 

11. The equation of S.H.M. of a particle is 
2

2

d y
ky 0

dt
  , where k is a positive constant. The time period of 

motion is given by 

,d d.k dh ljy vkorZ xfr dk lehdj.k
2

2

d y
ky 0

dt
    tgk¡ K ,d /kukRed fLFkjkad gS rks xfr dk vkorZ dky 

fn;k tkrk gSaA 

  (A*) 
2

k


  (B) 

2

k


   (C) 2k    (D) 2  k 

Sol.  Compare with equation of SHM 
  SHM dh lehdj.k ds lkFk rqyuk djus ij   

  k = 2 

  T = 
2

k





12. The total energy of the body executing S.H.M. is E. Then the kinetic energy when the displacement is 

half of the  amplitude, is         [RPET-1996] 
  ljy vkorZ xfr djrs gq;s d.k dh dqy ÅtkZ E gS] rc vk;ke ls vk/ks foLFkkiu ij bldh xfrt ÅtkZ gksxh&  

  (A) 
E

2
     (B)  

E

4
   (C*)  

3E

4
  (D) 

3
E

4
 

Sol.  Kinetic energy  xfrt ÅtkZ =  2 2 21
m a x

2
   

  Kinetic energy xfrt ÅtkZ  = 2 21 3
m a

2 4

 
  

 = 
3E

4
 

 
13. A linear harmoic oscillation of force constant 2 × 106 N/m and amplitude 0.01 m has a total mechanical 

energy of 160 joules. Its -       [AMU (Engg)-2000] 
  (A) Maximum potential energy is 100 J  (B*) Maximum K.E. is 100 J 
  (C) Maximum P.E. is 40 J    (D) Minimum P.E is zero  

 ,d ljy vkorZ nksfy=k dk cy fu;rkad 2 × 106 N/m gS vkSj vk;ke 0.01 m gS] rc bldh dqy ;kfU=kd ÅtkZ 160 

twy gSA bldh&          [AMU (Engg)-2000] 

  (A) egÙke fLFkfrt ÅtkZ 100 J gS   (B) egÙke xfrt ÅtkZ 100 J gS 

  (C) egÙke fLFkfrt ÅtkZ 40 J gS   (D) U;wure fLFkfrt ÅtkZ 'kwU; gS 

Sol.  Maximum kinetic energy  vf/kdre xfrt ÅtkZ = 21
Ka

2
= 100 J 

 

14. A particle executing S.H.M of amplitude 4 cm and T =  4 sec. The time taken by it to move from positive 
extreme position to half the amplitude is -     [BHU-1995] 
,d d.k ljy vkorZ xfr dj jgk gS ftldk vk;ke 4 cm rFkk vkorZ dky T =  4 sec gSA bl d.k dks  

/kukRed pje fLFkfr ls vk;ke dh vk/kh nwjh rd vkus esa le; yxsxk &  

  (A) 1 sec  (B) 1/3 sec  (C*) 2/3 sec  (D) 3 / 2  sec 
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Sol.  x = a cost 

  
a

2
= a cost 

  t = 
3


 

  t = 
T

6
 = 

2

3
sec. 

 

15. The potential energy of a particle executing S.H.M. is 2.5 J, when its displacement is half of amplitude. 
The total energy of the particle be -      [DELHI PMT-2001] 
ljy vkorZ xfr djus okys ,d d.k dh mlds vk;ke ls vk/kh nwjh ij fLFkfrt ÅtkZ 2.5 J gSA bl d.k dh dqy 

ÅtkZ gksxh&  
  (A) 18 J   (B*) 10 J  (C) 12 J   (D) 2.5 J 

Sol.  Total energy dqy ÅtkZ  = 2 21
m A

2
  

  Potential energy fLFkfrt ÅtkZ  = 2 21
m x

2
  

  2.5 = 
2

21 A
m

2 2

 
   

 

  So total energy  vr% dqy ÅtkZ = 10J 
 

16. One body of mass m is suspended from three springs as shown in figure each spring has spring 
constant k. If mass m is displaced slightly then time period of oscillation is 
m nzO;eku dh ,d oLrq rhu fLiaazxksa ls fp=kkuqlkj yVdh gqbZ gSA izR;sd fLiazx dk cy fu;rkad  k  gSA ;fn m 

nzO;eku dks FkksM+k lk foLFkkfir dj fn;k tk;s rks nksyu dk vkorZdky gksxk&  

       

  (A) 
m

2
3k

    (B*) 
3m

2
2k

   (C) 
2m

2
3 k

   (D) 
3 k

2
m

  

Sol.  Using series and parallel combination of spring 
  fLizaxksa ds Js.kh rFkk lekUrj la;kstu ds mi;ksx ls  

  T = 
3m

2
2k

  

17. One mass m is suspended from a spring. Time period of oscillation is T. Now if spring is divided into n 
pieces & these are joined in parallel order then time period of oscillation if same mass is suspended. 
,d nzO;eku m dks ,d fLiazx ls yVdkdj nksyu djkus ij vkorZdky T izkIr gksrk gS vc fLiazx ds n VqdM+s dj mUgsa 

lekUrj Øe esa yxkdj iqu% mlh nzO;eku ls nksyu djk;k tk, rks vkorZ dky gksxk&  

  (A) 
2n m

2
k

   (B) 
2n k

2
m

   (C*) 
2

m
2

n k
   (D) 

2

k
2

n m
  

Sol.  T = 
m

2
k

  

  and spring is devided into n piece and connected in parallel combination then keq = n2 × k 

  so new time period = 
2

m
2

n k
   

  rFkk fLizax n  Hkkxksa esa foHkkftr dh tkrh gS rFkk lekUrj la;kstu esa tqM+h gqbZ gSA rc keq = n2 × k 

  vr% u;k vkorZdky = 
2

m
2

n k
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18. A spring has a certain mass suspended from it and its period for vertical oscillations is T1. The spring is 
now cut into two equal halves and the same mass is suspended from one of the half. The period of 
vertical oscillation is now T2. The ratio of T2/T1 is 
,d fLizax ftlls dqN æO;eku yVd jgk gSa rks mldk Å/okZ/kj fn'kk esa nksyu dky T1 gSA vc fLizax dks nks cjkcj 

Hkkxksa esa dkV nsrs gS rks bl nzO;eku dk fdlh ,d VqdM+s ds lkFk Å/okZ/kj fn'kk esa nksyu dky T2 gS rks T2/T1 dk 

vuqikr gSaA  

  (A) 1/2   (B*) 1/ 2   (C) 2    (D) 2 

Sol.  T = 
m

2
k

  

  When spring is cut in two equal parts, then force constant is 2k 
  tc fLizax nks leku Hkkxksa esa dkVh tkrh gS rc cy fu;rkad 2k  gksxk  

  So vr% , 2

1

T

T
 = 1/ 2  

 
19. Two objects A and B of equal mass are suspended from two springs of spring constants kA and kB if the 

objects oscillte vertically in such a manner that their maximum kinetic energies are equal, then the ratio 
of their amplitudes is  
nks A o B oLrq,sa Øe'k% kA rFkk kB cy fu;rkad dh nks fLizaxksa ls tqM+h gSa rFkk bldk æO;eku leku gSa] ;fn nksuksa 

oLrq,sa bl izdkj ljy vkorZ xfr djrh gSa fd nksuksa dh vf/kdre xfrt ÅtkZ leku gSA rc muds vk;keksa dk 

vuqikr gksxkA  

  (A) B

A

K

K
   (B*) B

A

K

K
  (C) A

B

K

K
   (D) A

B

K

K
 

Sol.  Kinetic energy of A = Kinetic energy of B 
  A dh xfrt ÅtkZ = B dh xfrt ÅtkZ  

  2 2
A B

1 1
K a K b

2 2
  

  So ratio of amplitude vr% vk;ke dk vuqikr = B

A

K

K
 

 
20. A block of mass ‘ m ‘ is attached with two springs of spring constant ‘ k ‘ is performing SHM on a smooth 

horizontal surface. One of the spring is cut when the block is at extreme position. Find the ratio of the 
amplitude of new SHM & old SHM.     

 ‘ m ‘ nzO;eku dk ,d CykWd ‘ k ‘ fLiazx fu;rkad okyh nks fLizaxks ls tqM+k gqvk gS ,oa fpduh {kSfrt lrg ij SHM dj 

jgk gS] tc CykWd viuh pje voLFkk ij igq¡prk gS] rks ,d fLiazx dkV nh tkrh gS ubZ SHM RkFkk iqjkus SHM ds 

vk;ke dk vuqikr Kkr djksA 

 

 (A) 
1

2
    (B) 

1

2
      (C*) 1     (D) 2    

Sol. Amplitude of the SHM is determined by the initial condition and is independent of the spring constant. 
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ANSWER KEY OF DPP NO. : B43 

1. (A) 2. (C)  3. (C)(D) 4. (A) (B) (C) (D)  5. (B)(C)(D)  6. (A)(D) 
7. (A) (C)  8. 24 N 9.  (A) p  (B) q  (C) p,q  (D) s 
 
1. A uniform rod of length L and mass M rests on horizontal frictionless table. A particle of equal mass M 

is moving along the 'x' axis at a speed V0. At time t = 0 the particle strikes one end of the rod and sticks 

to it. Consider (particle + rod) as combined system. The position cmR


 of centre of mass of system as a 
function of time is : 

 yEckbZ L rFkk nzO;eku M dh le:i NM+ {kSfrt ?k"kZ.kghu Vscy ij fLFkj j[kh gSA nzO;eku M dk ,d d.k 'x' fn'kk 

ds vuqfn'k V0 pky ls le; t = 0 ij NM+ ds ,d fljs ls Vdjkdj blls fpid tkrk gSA (d.k + NM+) fudk; ds 

fy, le; ds Qyu ds :i esa nzO;eku dsUnz dk fLFkfr lfn'k cmR


 gksxk &  

        
          

 (A*) ĵ
4

L
î t

2

V0     (B) ĵ
2

L
î t

2

V0    (C) V0t î +
2

L
ĵ    (D) V0t î  + ĵ

4

L
   

Sol. At t = 0 position of cm is :  
 t = 0 ij cm dh fLFkfr :  

  R0 = 
 

MM

2/LM)0(M




 = 
4

L
 ĵ

4

L
î 0R0 


 

 There is no external forces on the system, the velocity of the centre of mass of the system is constant, 
 fudk; ij ckº; cy ugha gS]vr% fudk; ds nzO;eku dsUnz dk osx fu;r gksxk  

  
MM

)0(MîMV
V 0

cm 





 = î
2

V0  

 At time t, le; t ij 

  tVRR cm0cm


  = î t

2

V
ĵ

4

L 0 .    
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2. A ball is dropped onto to horizontal surface from a height of 36 cm . After bouncing several times it 
comes to rest covering a total distance of 100 cm measured in a vertical direction. The percentage loss 
in kinetic energy after its first impact is   [Olympiad-2014] 

 ,d xsan dks {kSfrt lrg ij lrg ls 36 cm dh Å¡pkbZ ls fxjk;k tkrk gSA dbZ mNkyksa ds i'pkr~ xsan Å/okZ/kj fn'kk 

esa 100 cm nwjh r; djrh gqbZ fojkekoLFkk esa vk tkrh gSA izFke VDdj ds i'pkr~ xfrt ÅtkZ esa izfr'kr gkfu gS %  
 (A) 36 (B) 64 (C*) 53 (D) 96 
Sol. (A) 

  

e h2

e  2m

e  2hg
 

 

 2 436 2 e 36 e 36 ..... 100        

  
2

2

e 36 64

21 e





 e2 = 0.47 

  2
i

1
k mv mgh

2
    2 2

f

1
k m ev e mgh

2
   

  1. loss = 
21 e

100
1


  1 0.47 100 53%     

3. A light rigid rod AOB bent at right angles can freely rotate about OB which is vertical. A bug P is at A 

and the rod starts rotating with initial angular velocity o. The bug crawls along the rod towards ‘ O ’. 
Then during the motion:       

 ,d gYdh n`<+ NM+ AOB ftls ledks.k ij eksM+k x;k gS rFkk OB ds ifjr% Lora=k :i ls ?kqek;k tk ldrk gS ,oa 

OB Å/okZ/kj gSA ,d dhM+k fcUnq A ij gS rFkk NM+ fu;r dks.kh; osx o ls ?kwerh gSA dhM+k NM+ ds vuqfn'k xfr 

djrk gqvk ‘ O ’  rd tkrk gS rks xfr ds nkSjku :  

       
 (A) K.E. of the bug decreases   
 (B) angular velocity decreases  
 (C*) angular momentum remains constant. 
 (D*) both the angular velocity and K.E. of the bug increases. 
 (A) dhM+s dh xfrt ÅtkZ ?kVrh gSA  

 (B) dks.kh; osx ?kVrk gS  

 (C*) dks.kh; laosx fu;r jgrk gS  

    (D*) dks.kh; osx rFkk dhM+s dh xfrt ÅtkZ nksuksa c<+rh gSA 

 

4.* A particle performing S.H.M. undergoes displacement of 
2

A
 (where A = amplitude of S.H.M.) in one 

second. At t = 0 the particle was located at either extreme position or mean position. The time period of 
S.H.M. can be : (consider all possible cases)    

 ljy vkorZ xfr dj jgk ,d d.k ,d lSd.M esa 
2

A
 (tgk¡ A = ljy vkorZ xfr dk vk;ke) foLFkkfir gksrk gSA 

le; t = 0 ij d.k ;k rks fdlh ,d pje fLFkfr ij Fkk ;k ek/; fLFkfr ij FkkA ljy vkorZ xfr dk vkorZdky gks 

ldrk gS : (lHkh lEHkkfor fLFkfr;ksa dks ysaA)  
 (A*) 12s  (B*) 2.4   (C*) 6s   (D*) 1.2s  
 
 
 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-10 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Sol. It T be the time period ; time to go from O to Q is  
12

T
 and from M to P is 

6

T
 . 

     

 The displacement is  
2

A
 when particle goes from O to Q, from O to N to Q,  

 from O to N to O to P, and so on  

  t = 
12

T
 or t = 

12

T5

6

T

4

T
  or t = 

12

T7

12

T

2

T
  

 Hence possible time period T is  

 T = 12 s or  T = 
5

112 
 = 2.4 s or T = 

7

112 
 s 

 similarly displacement is 
2

A
 when particle goes from M to P or M to N to P 

 Hence the possible time period T is  

  T = 1 × 6  = 6 s  or   T = 
5

16 
s = 1.2 s 

 Ans. T = 1.2 s, 6s, 2.4s, 12s 

Hindi. ;fn T vkorZdky gS] O ls Q rd tkus esa yxk le; 
12

T
 gS rFkk M ls P rd le; 

6

T
  gSA 

     

 tc  O ls Q, O ls N ls Q, O ls N ls O ls P rd tkrk gS rks d.k dk foLFkkiu 
2

A
 gSA  

  t = 
12

T
 or t = 

12

T5

6

T

4

T
  ;k t = 

12

T7

12

T

2

T
  

 blfy;s laHko vkorZdky T gS & 

 T = 12 s ;k  T = 
5

112 
 = 2.4 s ;k T =  

7

112 
s 

 blh izdkj tc d.k M ls P ;k M ls N ls P rd tkrk gS rks foLFkkiu 
2

A
 gSA  

 blfy;s laHko vkorZdky T gS & 

  T = 1 × 6  = 6 s  or   T = 
5

16 
s = 1.2 s 

 Ans. T = 1.2 s, 6s, 2.4s, 12s 
 

5. The acceleration of a particle is, a =  100 x + 50. It is released from x = 2. Here ' a ' & ' x ' are in S.I. 
units.           

 (A) the particle will perform SHM of amplitude 2 m 
 (B*) the particle will perform SHM of amplitude 1.5 m 
 (C*) the particle will perform SHM of time period 0.63 seconds 
 (D*) the particle will have a maximum velocity 15 m/s  

 ,d d.k dk Roj.k a =  100 x + 50 gS] bls x = 2 ls eqDr fd;k tkrk gS] ;gk¡ ' a ' rFkk ' x ' S.I. i)fr esa gS - 

 (A) d.k 2 m vk;ke dh ljy vkorZ xfr djsxkA   

 (B*) d.k 1.5 m vk;ke dh ljy vkorZ xfr djsxkA  

 (C*) d.k dh ljy vkorZ xfr dk vkorZdky 0.63 sec. gksxkA  

 (D*) d.k dk vf/kdre osx 15 m/s gksxkA    
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Sol. a = – 100x + 50. 
  2 = 100. 
 and mean position is at  
  –100x + 50 = 0     x = 1/2 m. 
 and as the particle is released at x = 2; so the amplitude will be 1.5 m.  

 T = 
2 2

10

 



 = 0.63 sec.  Vmax = A = 10 ×

3

2
  = 15 m/s. 

 
COMPREHENSION 

vuqPNsn   

 A thin uniform rod having mass m and length 4 is free to rotate about horizontal axis passing through a 
point distant  from one of its end, as shown in figure. It is released, from the horizontal position as 
shown: 

 fp=kkuqlkj m æO;eku o 4 yEckbZ dh ,d leku iryh NM+] blds ,d fljs ls  nwjh ls xqtjus okyh {kSfrt v{k ds 

lkis{k ?kweus ds fy, Lora=k gSA bls n'kkZ;h xbZ {kSfrt fLFkfr ls NksM+k tkrk gS : 

      
x

   
 
6. Choose the correct option(s)  
 lgh dFku pqfu, % 

(A*) The normal reaction due to hinge at the instant of release is 
7

mg4
. 

 NksM+rs le; fdydhr ds dkj.k vfHkyEc izfrfØ;k 
7

mg4
 gksxh  

(B) The normal reaction due to hinge at the instant of release 
7

mg2
. 

 NksM+rs le; fdydhr ds dkj.k vfHkyEc izfrfØ;k 
7

mg2
 gksxh \ 

 (C) The angular velocity of rod when it becomes vertical is 
7

g12
 

 NM+ dk dks.kh; osx 
7

g12
 gksxk tc ;g Å/okZ/kj gks tk;sxh  

 (D*) The angular velocity of rod when it becomes vertical is 
7

g6
 

 NM+ dk dks.kh; osx 
7

g6
 gksxk tc ;g Å/okZ/kj gks tk;sxh  

 

 (A*) 
7

g6
  (B) 

7

g12
  (C) 

2

g3
  (D) 

2

g3
 

Sol. mg – N1 = m 







7

g3
 

 N1 = 
7

mg4
 

 Energy conservation  

 mg =  
2

1
. 

3

7
 m2 2  
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7. Mark out the correct options :       
 lgh fodYiksa dks fpfUgr dhft,% 

 (A*) Angular acceleration about hinge at this instant  is 
3g

7
 

 (B) Acceleration of center of mass at this instant is 
3

g
5

 

 (C*) Net torque about hinge at this instant will be mg 

 (D) Net torque about  hinge at this instant will be 
7

mg
5

  

 (A*) bl {k.k ij dhyfdr ds ifjr% dks.kh; Roj.k 
3g

7
 gSA 

 (B) bl {k.k ij æO;eku dsUæ dk Roj.k 
3

g
5

 gSA 

 (C*) bl {k.k ij dhyfdr ds ifjr% dqy cyk?kw.kZ mggksxkA 

 (D) bl {k.k ij dhyfdr ds ifjr% dqy cyk?kw.kZ 
7

mg
5

  gksxkA 

Sol. Hinge = 
3 3 1

mg mg
4 2 4 2

          
     


  

          = mg 
 Hinge = Hinge   

 mg = 27
m

3

 
 
 

   

       = 
3 g

7 
 

 
8. The maximum horizontal force F newton which can be applied such that sliding does not occur between A 

and B. Then value of F is      
 F U;wVu {kSfrt cy vf/kdre eku gS] tks bl izdkj vkjksfir fd;k tk ldrk gS fd A rFkk B ds e/; fQlyu ugh 

gksA rc F dk eku gksxkA 

     

1kg

2kg

µ = 0.5

µ = 0.1

A

B

F

 
Ans. 24 N 
Sol. No sliding between A and  B. Hence both move together 
 A rFkk  B ds chp dksbZ fQlyu ugha gSA blfy, nksuksa lkFk&lkFk f[kldrh gSA  
  F – 0.1 × 3 × g = 3a   ...(i) 
  F = 2T    ...(ii) 
  T – 0.5 × 1 . g = 1 . a  ...(iii) 
 On solving gy djus ij  

  F – 0.3g = 3
F

0.5g
2

 
  

.  

  F = 2 × (1.5 – 0.3) × 10 = 24 N  
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9. Consider a system of particles (it may be rigid or non rigid). In the column- some condition on force 
and torque is given. Column- contains the effects on the system. (Letters have usual meaning) 

 d.kks dk fudk; (;g n`<+ ;k vn`<+ Hkh gks ldrk gS) ysaA LrEHk- esa cy o cyk?kw.kZ dh dqN 'krsZ nh xbZ gSA LrEHk- esa 
fudk; ij izHkko fy[ks x;s gSA ¼inks dk lkekU; vFkZ gSA½   

  Column-I     Column-II  

 (A) 0Fres 


     (p) systemP


  will be constant 

 (B) 0res 


     (q) systemL


 will be constant 

 (C) External force is absent   (r) total work done by all forces will be zero 
 (D) No nonconservative force acts.  (s) total mechanical energy will be constant. 
  LrEHk-I      LrEHk-II  

 (A) ifj.kkehF


 = 0     (p) systemP


  fu;r jgsxkA 

 (B) ifj.kkeh


 = 0     (q) systemL


  fu;r jgsxkA 

 (C) ckº; cy vuqifLFkr gS    (r) lHkh cyks }kjk fd;k x;k dqy dk;Z 'kwU; gksxkA 

 (D) dksbZ Hkh vlaj{kh cy dk;Zjr ugha gksrk gSA (s) dqy ;kaf=kd ÅtkZ fu;r gksxhA 
Ans.  (A) p  (B) q  (C) p,q  (D) s 

Sol. (A) If resultant force is zero, systemP


  will be constant. 

 (B) If resultant torque is zero, systemL


 will be constant. 

 (C) If external forces are absent, both systemP


 and systemL


 will be constant. 

 (D) If no non conservative force acts, total mechanical energy of system will be constant. 

 (A) ;fn ifj.kkeh cy 'kwU; gks rks] fudk;P


 dk fu;r jgsxkA 

 (B) ;fn ifj.kkeh cyk?kw.kZ 'kwU; gks rks] fudk;L


 fu;r jgsxkA 

 (C) ;fn ckº; cy vuqifLFkr gS rks nksuks fudk;P


 o fudk;L


 fu;r gksaxsA 

 (D) ;fn dksbZ Hkh vlaj{kh cy dk;Z ugh djrk gS rks fudk; dh dqy ;kaf=kd ÅtkZ fu;r jgsxhA 
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DAILY PRACTICE PROBLEMS 

NO. B42 TO B44 
 

 

DPP No. : B44 (JEE-MAIN) 
 

Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 
ANSWER KEY OF DPP NO. : B44 

1. (C)  2. (B)  3. (D)  4. (C)  5. (B) 6. (B)  7. (B)  
8..  (D)  9. (A)  10. (B)  11. (D)  12. (B)  13. (B)  14. (A) 
15. (B)  16. (D)  17. (A) 18. (A)  19. (C)  20. (C)  
 
1. A peg is placed directly below the pendulum’s point of support at a distance  = 0.5m from the lowest 

point of the pendulum swing as shown in the fig. The minimum height h from which the pendulum can 
be released such that the string remains taut for at least one full revolution around the peg is 

 ,d [kwaVh dks nksyd ds fuEure fcUnq ls  = 0.5 eh- dh nwjh ij nksyd ds yVdu fcUnq ds lh/ks uhps j[krs gSA 

nksyd dks fdl fuEure m¡pkbZ h ls NksM+]s rkfd ;g [kwaVh ds pkjksa vkSj fcuk jLlh <hyh gq, de ls de ,d pDdj 

iw.kZ djsa 

               

 (A) 0.75 m       (B) 0.5 m    (C*) 1.25 m  (D) 0.2 m 

Sol. Critical velocity at highest point = g  conservation of energy at the starting point and at the highest 

point implies 

  mgh = mg2 + 
1

2
 mv2 = mg2 +

1

2
 mg =

5

2
 mg 

  h = 
5

2
 = 1.25 m 

 
2. In the figure shown find out minimum compression of spring so that 10 kg block completes its circular 

motion on a track of 10 m radius. All surfaces are smooth and block is not attached to spring.  
 (where k = 100 N/m)        
 fp=k esa fLizax dk U;wure lEihM+u D;k gksxk ftlls 10 kg nzO;eku dk Cykd 10 eh- f=kT;k ds o`Ùkkdkj iFk ij o`Ùk 

iw.kZ djsA lHkh lrg fpduh gSA ¼tgk¡ K = 100 U;wVu@eh0½ rFkk CykWd fLizax ls ugha tqM+k gSA 

      
 (A) 10 m  (B*)  50 m   (C)  10 m (D) none of these buesa ls dksbZ ugha  
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3. The given figure shows a small mass connected to a string, which is attached to a vertical post. If the 
mass is released from rest when the string is horizontal as shown, the magnitude of the total 
acceleration of the mass as a function of the angle  is   

 fn[kk;s x;s fp=kkuqlkj ,d NksVk nzO;eku ,d Mksjh ls tqM+k gqvk gS] Mksjh ,d Å/okZ/kj fLFkj fcUnq ls fp=kkuqlkj tqM+h 

gqbZ gSA ;fn nzO;eku dks ml le; fojke ls NksM+k tkrk gS tc Mksjh fp=kkuqlkj {kSfrt gS] rks nzO;eku ds ifj.kkeh 

Roj.k dk ifjek.k dks.k  ds Qyu esa gksxk & 

   

 (A) 2 g sin   (B) 2 g cos   (C) 2g 3cos 1    (D*) 2g 3sin 1   

Sol.  

 (Moderate) From conservation of energy  
 (Moderate) ÅtkZ laj{k.k ls 

 mgh =
1

2
 mv2  

   mg sin =
1

2
 mv2     2g sin =

2v


  = aC    

  g cos = at  

 Total acceleration (dqy Roj.k) a = 2 2
c ta a    = 2 2g cos (2sin )    = 2g 3sin 1   

 
 

4. A particle is whirled in a vertical circle of radius 1.0 m using a string with one end fixed. If the ratio of 

maximum and minimum tension in the string is 
5

3
, the minimum velocity of the particle is :  

 ,d Mksjh ds ,d fljs dks fLFkj j[kdj ,d d.k dks 1.0 m dh f=kT;k ds Å/okZ/kj o`Ùk esa ?kqek;k tkrk gSA ;fn Mksjh 

esa vf/kdre rFkk U;wure rukoksa dk vuqikr 
5

3
, rks d.k dk U;wure osx gSA  

 
 (A)  10 m/s  (B)  50 m/s  (C*) 10 m/s  (D)  10 5 m/s 
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Sol. 
Tmax

Tmin

Vmin

Vmax

R
 

Tmax – mg = 
2
maxmv

R
 

 mg + Tmin = 
2
minmv

R
 

  

2
max

max
2

min min

v
gT R

T v
g

R






 = 

2
min

2
min

v 2 . g . 2R
g

R
v

g
R






    

  vmin = 10 m/s. 
 

5. A particle is attached with a string of length   which is fixed at point O on an inclined plane what 
minimum velocity should be given to the particle along the incline so that it may complete a circle on 
inclined plane (plane is smooth and initially particle was resting on the inclined plane.) 

  yEckbZ dh jLlh ds }kjk ,d d.k urry ij fLFkr fcUnq O ls fp=kkuqlkj tqM+k gSA d.k dks fdruk U;wure osx 

fn;k tk, rkfd d.k urry ij ,d pDdj iwjk dj ysaA (urry fpduk gS rFkk d.k çkjEHk esa urry ij fojke esa 

gS)  

 

 (A) 5g   (B*)
5g

2


   (C) 

5 3g

2


  (D) 4g  

Sol.         

 at highest point of the circle T + mgsin30° = 
2mv


 

  

   T = 
2mv

mg/ 2 0 


  

   v > g / 2  

 so   vmin = g / 2  

 So by energy conservation between highest and lowest point of the circle. 
 Kh + Un = KL + UL 

 
1

2
m(g/2) + mg 2 sin30° = 21

mu 0
2

  

 2mg 1
mg mu

4 2
 


     u = 

5g

2


 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-17 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

6. Small blocks A and B connected with a string are rotated with angular velocity  about point O as 
shown in the figure. Breaking strength of both the strings is 75N. The maximum angular velocity by 
which system can be rotated on a horizontal smooth plane.         

 Mksjh dh lgk;rk ls tqM+s nks NksVs CykWd A rFkk B fp=kkuqlkj fcUnq  O ds ifjr% dks.kh; osx  ls fp=kkuqlkj ?kw.kZu dj 

jgs gSA nksuksa Mksjh;ksa dh ruu lkeF;Z 75N gSA vf/kdre dks.kh; osx ftlds }kjk fudk; {kSfrt ?k"kZ.kjfgr ry ij 

?k w.kZu dj ldsA 

     
1kg 1kg

A B

1m1mO    

 (A) 4 rad/sec  (B*) 5 rad/sec  (C) 6 rad/sec  (D) 
3

4
 rad/sec 

Sol. Tension is more in inner string vkUrfjd jLlh esa ruko vf/kd gksxkA 

  T1 – T2  = . 2 . 1  
  T2 = . 2 . 2  
  T1 = 32 = 75 
   = 5 rad/s 
 
7. A particle begins to move with a tangential acceleration of constant magnitude 0.6 m/s2 in a circular 

path. If it slips when its total acceleration becomes 1 m/s2, then  the angle through which it would have 
turned before it starts to slip is :      

 ,d d.k ,d o`Ùkkdkj iFk esa 0.6 m / sec2 ds fu;r Li'kZ js[kh; Roj.k ls xfr djuk izkjEHk djrk gSA ;fn bldk 

dqy Roj.k 1 m / sec2  gks tkrk gSa rks ;g fQly tkrk gS rc fQlyuk izkjEHk djus ls Bhd igys rd blds }kjk 

?kwek gqvk dks.k gksxk &   
 (A) 1/3 rad  (B*) 2/3 rad  (C) 4/3 rad  (D) 2 rad 

Sol.   aNet = 2 2
t ca a  

  2 = 
2 + 2   

   = 0  
 so 2 = 2  
  2R = 2 (R) 
  ac = 2R = 2at  

  1 = 20.36 (1.2 )   

  1 – 0.36 = (1.2 )2   
0.8

1.2
   

2
radian

3
    

 
8.. An insect moves along a semi-circular track of radius R, with a constant speed V0. A point soure of light 

is fixed at the centre of the circle. What is the velocity of shadow of the insect on the wall at time t. 
(initially insect was at bottom most point of the track) 

 R f=kT;k ds v)Z&o`Ùkkdkj iFk ds vuqfn'k ,d dhM+k V0 fu;r pky ls xfr djrk gSA o`Ùk ds dsUnz ij çdk'k dk 

fcUnq lzksr fLFkr gSA t le; ij nhokj ij dhM+s dh ijNkbZ dk osx D;k gS ¼izkjEHk esa dhM+k o`Ùkkdkj iFk ds fuEure 

fcUnq ij Fkk½ & 

      

 (A) V0 sin 0V t

R

 
 
 

  (B) V0 cosec2 0V t

R

 
 
 

 (C) V0 sec2

0

R

V t

 
 
 

  (D*) V0 sec2 0V t

R
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Sol.  

In t time, distance travelled by the insect = V0t 
 t le; esa dhM+s }kjk pyh xbZ nwjh = V0t 

   =
arc

radius

pki

frzT;k
 = 0V t

R
    

 Distance of the shadow from point O is    
 O fcUnq ls ijNkbZ dh nwjh  

  x = R tan  

  x = R tan 0V t

R

 
 
 



 Velocity osx V = 
dx

dt
 = (R) 0V

R

 
 
 

 sec2 0V t

R

 
 
 

 = V0 sec2 0V t

R

 
 
 

 

 
9. A particle moves in circle with velocity v


. Let the position vector and angular velocity of particle with 

respect to centre be r


 and 


 respectively  

 ,d d.k v


 osx ls o`Ùk esa xfr djrk gSA ekuk o`Ùk ds dsUnz ds lkis{k d.k dk fLFkfr lfn'k rFkk dks.kh; osx Øe'k%  

r

rFkk 


 gS &      

         

 (A*) 
r v

| r v |




 

   = 
| |






  (B) 
v

| v |






  = 
r

| r |



  (C) 
r

| r |




 

   = 
v

| v |



  (D) 
v r

| v r |






  = 
| |






  

Sol. 


 is directed normal to plane of paper inwards. By checking direction of vectors on LHS and RHS, A is 
the correct choice. 

 


 dkxt ds ry ds yEcor~ vUnj dh vksj gS nka;h rFkk cka;h vksj ds lfn'k inksa dks ns[kus ij A lgh fodYi gksxkA 

 
10. Two particles A and B are moving in a circle with angular velocities A =  rad/sec, B = 2 rad/sec. 

Initial positions of both the particles are shown in figure. Find the time after which A and B will collide 
 nks d.k A rFkk B A =   jsfM;u@lSd.M o B = 2 jsfM;u@lSd.M dks.kh; osxksa ls o`Ùk esa xfr dj jgs gSA nksuksa 

d.kksa dh izkjfEHkd fLFkfr;k¡ fp=k esa iznf'kZr gSA fdrus le; i'pkr A rFkk B Vdjk;saxsA  

   

2r

O

A

B

  

2r 

O 

A 

B 

¼jsfM;u@lSd.M+½ 

¼jsfM;u@lSd.M+½ 

 

 (A) 
1

2
 sec  (B*) 

3

2
sec  (C) 1 sec  (D) 2 sec 

Sol. t = 
2

2

(2 )

   
 

  
 s  = 

3

2
s 
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11. A simple pendulum has some time period T. What will be the % change in its time-period if its amplitude 
is decreased by 8% ? 
,d ljy yksyd] ftldk vkorZ dky T gSA ;fn mldk vk;ke 8% de gks tk, rks mlds vkorZ dky esa fdrus 

izfr'kr ifjorZu gksxkA  
  (A) 8 %      (B) 3 %    

(C) 1.5%     (D*) it will remain unchanged vifjorhZr jgsxkA 
Sol.  Time period does not depends on amplitude 
  vkorZdky vk;ke ij fuHkZj ugha djrkA  
 
12. The potential energy of a simple harmonic oscillator when the particle is half way of its end point is 

(where E is the total energy) -       
,d ljy vkorZ xfr djrs d.k dh fLFkfrt ÅtkZ] tc d.k vius vafre fcUnq ls vk/kh nwjh ij gS] gksxh (E = dqy 

ÅtkZ) 

  (A) 
1

E
8

   (B*) 
1

E
4

  (C) 
1

E
2

   (D) 
2

E
3

 

Sol.  Total energy  dqy ÅtkZ = 2 21
m A

2
  

  Potential energy  fLFkfrt ÅtkZ = 2 21
m x

2
  

  So potential energy at  x = 
A

2
 is 

1
E

4
   

  vr%  x =
A

2
   ij fLFkfrt ÅtkZ 

1
E

4
  gSA  

 

13. A particle executing S.H.M. having amplitude 0.01m & frequency 60Hz. Maximum acceleration of 
particle is  

  ljy vkorZ xfr djrs gq;s ,d d.k dk vk;ke 0.01m rFkk vkof̀r 60Hz gSaA d.k dk vf/kdre Roj.k gksxkA  

  (A) 14.4 2 m/s2  (B*) 144 2 m/s2  (C) 1.44 2 m/s2  (D) .144 2 m/s2 

Sol.  a = 2A = 144 2 m/s2 

 
14. A particle is executing S.H.M. with amplitude 'a' and has maximum velocity ' v '. Its speed at 

displacement a/2 will be  
  ,d d.k ljy vkorZ xfr djrk gSa ftldk vk;ke 'a' rFkk vf/kdre osx ' v ' gSa rks a/2 foLFkkiu ij bldh pky gSaA  
  (A*) 0.866 v  (B) v/2   (C) v   (D) v/4 

Sol.  v = 2 2a x   

 v = 
2

2 a
a

2

 
    

 =  0.866 v 

 

15. A thin annular metal disc of inner and outer radii R1 and R2 respectively, is freely suspended from a 

point on its outer circumference. The length of the corresponding equivalent simple pendulum is 

 vkUrfjd rFkk ckg~; f=kT;k R1 rFkk R2 dh ,d iryh o`Ùkkdkj chp esa ls dVh gqbZ /kkrq dh pdrh bldh ckg~; ifjf/k 

ij fLFkr fdlh fcUnq }kjk eqDr :i ls yVdh gqbZ gS blds laXkr ljy yksyd dh rqY; yEckbZ crkvks  

     [Olympiad-2014] 

 (A) 
2 2
1 2

2

R R

2R


 (B*) 

2 2
1 2

2

R 3R

2R


 (C) 

2 2
1 2

2

3R R

R


 (D) 

2 2
1 2

2

R 3R

R
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Sol. (B)  

 
If R 01 

 

 

3 2m R2I 2 3
R29 mgd mgR 22

  


 

 Only option (B) satisfies. 

 
16. As shown in the given figure the ball is given sufficient velocity at the lowest point to complete the circle. 

Length of string is 1m. Find the tension in the string, when it is at 60° with vertical position.  
 (Mass of ball = 5kg )      
 çnf'kZr fp=k esa xsan dks fuEure fcUnq ij i;kZIr osx fn;k tkrk gS rkfd ;g lEiw.kZ or̀ esa xfr iwjh dj lds A Mksjh 

dh yEckbZ 1m gSA Mksjh esa ruko Kkr djks] tc ;g Å/okZ/kj ls  60° dks.k cukrh gS A  ¼ xsan dk æO;eku ¾ 5kg½  

 
       
 (A) 160 N  (B) 180 N  (C) 200 N  (D*) 225 N 

 
17. With what angular velocity the earth should spin in order that a body lying at 37º latitude may become 

weightless.         
 i`Foh dks fdl ?kw.kZu osx ls viuh v{k ij ?kweuk pkfg, rkfd 37º ns'kkUrj ij j[kh oLrq Hkkjghu gks tk;sA 

 (A*)
4

5

R

g
    (B) 

16

25

R

g
    (C) 

3

5

R

g
    (D) 

9

25

R

g
   

 
18. A light rod of length 2m is suspended from the ceiling horizontally by means of two vertical wires of 

equal length tied to its end. One of the wires is made of steel and is of cross-section 0.1 cm2. The other 
wire is of brass of cross-section 0.2 cm2. A weight is suspended from a certain point of the rod such that 
equal stresses are produced in both the wires. The rod remains horizontal in this case also. Find out the 
position of the load from the steel wire.          

 2 eh- yEckbZ dh ,d gYdh NM+ ds nksuks fljkas dks leku yEckbZ ds rkjksa ls ck¡/kdj Nr ls {kSfrt yVdk;k x;k gSA 

,d rkj LVhy ls cuk gS ftldk vuqizLFk dkV {ks=kQy 0.1 lseh-2  gSA nwljk rkj ihry dk cuk gS ftldk vuqizLFk 

dkV {ks=kQy 0.2 lseh2  gSA NM+ ds fdlh fcUnq ij ,d Hkkj yVdk;k x;k gS rkfd nksuksa rkjksa esa leku izfrcy 

mRiUu gks ldsA bl fLFkfr esa Hkh NM+ {kSfrt jgrh gSA LVhy ds rkj ls Hkkj dh nwjh crkb;sA 

 (A*) 4/3 m  (B) 2/3 m  (C) 1 m   (D) 3/2 m 

Sol.  

 Stress = 
T

  
A

 1

1

T
  

A
    =  2

2

T
  

A
       1

2

T
 

T
=  

1
  

2
 

 & for equilibrium,  

 mg  =  T1 + T2 = 23T
  

2
 (After balance) 

      &  mgx  – T2.(2)  =  0    (Target balance)     23T
x  

2
 –  2T2 =  0    x =

4

3
 m 
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19. A constant force is applied on a block as shown in the figure initially spring is relaxed and block is at 
rest, maximum speed of the block in consequent motion is V. If spring is replaced by another spring of 
spring constant 4k then maximum speed a block will be :     

 ,d fu;r cy fp=k esa n'kkZ;s vuqlkj CykWd ij vkjksfir fd;k tkrk gS] fLizax izkjEHk esa izkd̀frd yEckbZ esa gS ,oa 

CykWd fojkekoLFkk esa gSA CykWd vkxs dh xfr esa vf/kdre pky V izkIr djrk gSA ;fn fLizax dks 4k fu;rkad dh vU; 

fLizax ls izfrLFkkfir fd;k tkrk gS rc CykWd dh vf/kdre pky gksxh :  

       
 (A) V/4       (B) 2 V   (C*) V/2         (D) V 
Sol. By work energy theorum; 

 Fx1 –
2

1
 kx1

2 = 
2

1
 mv2   (1) 

 and Fx2 – 
2

1
k'x2

2 = 
2

1
 mv'2    (2) 

 ; where x1, x2 are initial and final extensions and  
 v, v' are initial and final velocities. 
 In both cases : force applied is same, and velocity becomes maximum when F = kx. 
 (after which the mass will decelerate) 

  F = kx1 = (4k)x2   x2 = 
4

x1   

 Substituting in (2) : 

   
4

Fx1 – 
2

1
 (4k) 

2
1

4

x








 

  
4

1
 [Fx1 – 

2

1
 kx1

2] = 
2

1
mv'2  (3) 

 Dividing (3)/(1) ;  we get : 

  
4

1
 = 

2

2

v

'v
  v ' = 

2

v
.  

 Hence (C).  
 

20. Two particle of mass m each are fixed to a massless rod of length 2. The rod is smoothly hinged at 
one end to a ceiling. It performs oscillation of small angle in vertical plane. The length of the equivalent 
simple pendulum is         

 m nzO;eku ds nks d.k 2 yEckbZ dh nzO;ekughu NM+ }kjk fLFkj  gSA NM+ ds ,d fljs dks Nr ls ?k"kZ.kjfgr [kqVh ls 

tksM+k x;k gSA ;g m/okZ/kj ry esa vYi dks.k ls nksyu djrh gSA lerqY; ljy yksyd dh yEckbZ gksxhA 

      

m

m    

 (A) 
3

2


       (B) 

10

3


    

 (C*) 
5

3


     (D) None of these buesa ls dksbZ ugha 

Sol. T = 2
mg





,  = 

2m  + m( 2 )2  = 
25m   

 = 
25m

2
3

2mg
2





 =  

5
2

3g



  Leq = 

5

3
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2. DPP Syllabus : 

DPP No. : B45 (JEE-ADVANCED) 
Total Marks :  46         Max. Time : 29 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.9 (4 marks 2 min.)  [28, 14] 
Subjective Questions ('–1' negative marking) Q.10 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.11 (8 marks 6 min.)  [08, 06] 

 
ANSWER KEY OF DPP NO. : B45 

1. (C)  2. (B)  3. (A)(D) 4.  (A)(B) (D)  5. (A) (B)(D)   
6. (A) (C) (D)  7. (A)(B)(D)  8.  (B)(C)   9.  (A)(C)   
10. 29 11. (B)   

 
1. A system is shown in the figure. The time period for small oscillations of the two blocks will be.  
 fp=k esa fn;s gq, fudk; esa nksuksa xqVdksa dk vYi nksyuksa ds fy, vkorZ dky D;k gksxkA   

        

 (A) 2 
k

m3    (B) 2  
k2

m3
  (C*) 2  

k4

m3
  (D) 2  

k8

m3
 

Sol. Both the spring are in series  (nksuksa fLçax Js.kh Øe esa gS ) 

  Keq  = 
K2K

)K2(K


 = 

3

K2
 

 Time period (vkorZ dky) 

  T = 2
eqK


  where (tgka)  = 

21

21

mm

mm


 

 Here (;gk¡)   = 
2

m
    T = 2

K2

3

2

m
  = 

K4

m3
2  

  Method II (f}rh; fof/k) 

   

/////////////////////////////////////////////////////////////////////////////////////

m m
k

/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

m m
k

x1 x2  
   mx1 = mx2     x1 = x2  
 force equation for first block; igys xqVds ds fy, cy dk lehdj.k 

 
2k

3
 (x1 + x2 ) = –m

2
1

2

d x

dt
  

 Put x1 = x2 (j[kus ij)    
2

1
2

d x

dt
 + 

4k

3m
 × x1  = 0   2 = 

4k

3m
  T =  

3m
2

4K
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2. A uniform disc of mass M and radius R is lifted using a string as shown in the figure. Then choose 
incorrect option(s), 

 M æO;eku rFkk R f=kT;k dh ,d le:i pdrh dks fp=k esa iznf'kZr jfLl;ksa dh lgk;rk ls Åij mBk;k tkrk gS rks 

xyr fodYikas dk p;u dhft,A 

   [Olympiad-2014] 
 (A) its linear acceleration is g upward (B*) its linear acceleration is g downward 

 (C) its angular acceleration is 
2g

.
R

 (D) its rate of change of angular momentum is MgR. 

 (A) bldk js[kh; Roj.k Åij dh rjQ g gS (B*) bldk js[kh; Roj.k uhps dh rjQ g gS 

 (C) bldk dks.kh; Roj.k 
2g

.
R

 gS (D)  blds dks.kh; laosx esa ifjorZu dh nj MgR gSA 

Sol. (B) 

  

3Mg Mg
Mg Ma

2 2
     

  a g   

  I    

  
23Mg Mg

R R
2 2

MR

2
     

  2Mg   
2g

R
   

  
dL

MgR
dt

    

3. A block A of mass 2 kg rests on a horizontal surface. Another block B of mass 1 kg moving at a speed 
of 1 m/s when at a distance of 16 cm from A, collides elastically with A. The coefficient of friction 
between the horizontal surface and each of the blocks is 0.2. Then, (g = 10 m/s2), [Olympiad-2014] 

 2 kg æO;eku dk CykWd  A {kSfrt lrg ij fojke voLFkk esa fLFkr gSA 1 kg æO;eku dk vU; CykWd B, CykWd A ls  

16 cm  nwjh ij 1m/s pky ls xfr'khy gS rFkk ;g CykWd A ls izR;kLFk :i ls Vdjkrk gS, izR;sd CykWd rFkk {kSfrt 

lrg ds e/; ?k"kZ.k xq.kkad 0.2 gks rks (g = 10 m/s2), 
 (A*) after collision block B rebounds. (B) after collision block B comes to rest. 
 (C) final separation between the blocks is 3 cm. (D*) final separation between the blocks is 5 cm. 
 (A*) VDdj ds i'pkr~ CykWd B okfil ykSVsxk. (B) VDdj ds i'pkr~ CykWd B :d tk;sxk 
 (C) CykWdksa ds e/; vafre nwjh 3 cm gksxhA (D*) CykWdksa ds e/; vafre nwjh 5 cm gksxhA 
Sol. (a,d) 

  

1kg

1m/s
A

2 kg

0.2 0.2

16 cm

 
  Vel.  Of B, before colliding :  

  

2 2 16
v I 2(0.2x10) 1 64 36

100
        

   V = 0.6 m/s 
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After collision A

(1 1)(0.6)
v 0.4m / s

3


   

vB =  0.2 m/s. 
Let  SA be the disp. Of A, after collision 

  

20.4 16
s 0.4mA 2(2) 4


    

Similarity  
20.2 04

S 0.7B 44


    

 sepanation 5cm   
 

4. Which of the following expression represent simple harmonic motion ? 
 fuEu esa ls dkSulh lehdj.k ljy vkorZ xfr dks çnf'kZr djrh gS \      

 (A*) x = A sin (t + )    (B*) x = B cos (t + )  
 (C) x = A tan (t + )      (D*)  x = A sin t cos t 
 
5. A block of mass m = 1 kg  is placed on a smooth surface and is connected with a spring of spring 

constant k = 100 N/m and another end of spring is connected to a fixed wall as shown. The block is 
pulled by a distance A = 0.10 m from its natural length and released at t = 0.  

 m = 1kg nzO;eku dk ,d CykWd fpduh (smooth) lrg ij j[kk gqvk gS vkSj fLizax fu;rkad k = 100 N/m ds fLçax 

ls fp=kkuqlkj tqM+k gqvk gS rFkk fLçax dk nwljk fljk fLFkj nhokj ls tqM+k gSA CykWd dks mldh ¼fLizax dh½ lkekU; 

yEckbZ ls A = 0.10 m nwjh rd [khapk tkrk gS ,oa t = 0 ij eqä djrs gSA  

   

 (A*) The maximum speed is after t = 
20


s.  

(B*) Time taken to cover first 0.10 m, t = 
20


s. 

 (C) Time taken to cover first 0.05 m, t = 
40


s. 

(D*) Time taken to cover first 0.05 m, t = 
30


s. 

 (A*) t =
20


 s ds ckn pky vf/kdre gksxhA   

(B*) izFke 0.10 m r; djus esa fy;k x;k le; t =
20


 s gaSA 

 (C) izFke 0.05 m r; djus esa fy;k x;k le; t =
40


 s gSaA 

 (D*) izFke 0.05 m r; djus esa fy;k x;k le; t = 
30


s gSaA 

Sol.  =
K

m
  = 10 rad/s        

 T = 
2 2

s
10

 



      

 Maximum speed will be at the natural length of the spring at T/4 = 
2

10 4




 = 
20


s. 

 Time taken to cover 0.1 m is 
T

4 20


 s 

 Time taken to cover 
1

2
 × 0.1m is 

T 2

4 3
  = 

2 2
s

10 4 3 30
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Sol.  =
K

m
= 10 rad/s 

  T = 
2 2

s
10

 



     

 vf/kdre pky fLizax dh izkdf̀rd yEckbZ ij ij gksrh gS T/4 = 
2

10 4




 = 
20


s. 

 0.1 m nwjh r; djus esa fy;k x;k le; gSa 
T

4 20


 s 

 
1

2
 × 0.1m nwjh r; djus esa fy;k x;k le; gSa 

T 2

4 3
  = 

2 2
s

10 4 3 30

 
 


 

 
6. In the following figure all surfaces are assumed to be frictionless and pulley is assumed to be ideal. The 

block 'A' is projected towards the pulley 'P' with an initial velocity u0  then select correct option  :  
 fuEu fp=k esa lHkh lrg dks ?k"kZ.kjfgr ekfu, rFkk f?kjuh dks vkn'kZ ekfu,A CykWd 'A' dks f?kjuh 'P' dh vksj çkjfEHkd 

osx u0  ls ç{ksfir fd;k tkrk gSA rc lR; fodYiksa dk p;u djksA   

    

(A)
u0

nm

m (B)

L0

P

   

(A*) the string would become tight at  
g

u2
t 0  

 (B) the distance travelled by 'A' before the string is taut is  
g

u2
0            

 (C*) the distance travelled by 'B' before string is taut is 
g

u2 2
0  

 (D*) the common speed of the blocks just after the string is taut is 0u
1n

2n











 

 (A) Mksjh  
g

u2
t 0  ij ruh gqbZ gksxhA 

 (B) Mksjh ds ruh gqbZ gksus ls igys 'A' }kjk r; nwjh 
g

u2
0  gksxhA 

 (C) Mksjh ds ruh gqbZ gksus ls igys 'B' }kjk r; dh xbZ nwjh 
g

u2 2
0  gksxhA 

 (D) Mksjh ds ruh gqbZ gksus ds Bhd i'pkr~ CykWdksa dh mHk;fu"B pky 0u
1n

2n











 gksxhA 
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Sol.  When the string is taut again both the block would travel the same distance 

 hence u0t = 
2

1
gt2 [as 'B' is falling freely] 

 hence  t = 
g

u2 0  in this time 'A' and 'B' would travel a distance of  
g

u2 0  

 also when same impulse acts along the wire the change in momentum would be same for both blocks. 
 J = nmv – nmu0  (for block A) 
 –J = mv – m(2u0) (for block B) 
  nmv – nmu0 = 2mu0 – mv  
  (n + 1) v = (n + 2)u0  

  0u
1n

2n
v 











  

Sol. tc Mksjh iqu% ruh gqbZ voLFkk esa gksrh gS rc nksauks CykWd leku nwjh r; djsaxsA 

 vr%  u0t = 
2

1
gt2 [pwafd 'B' LorU=krkiwoZd fxj jgk gS] 

 vr% t = 
g

u2 0    bl le; esa 'A' rFkk 'B'  
g

u2 0 nwjh r; djsaxsA 

 rFkk tc leku vkosx rkj ds vuqfn'k dk;Zjr gksrk gSA rc nksauks CykWdks ds fy, laosx esa ifjorZu leku gksxkA 

 J = nmv – nmu0  CykWd ds fy,

 –J = mv – m(2u0) CykWd ds fy,  
  nmv – nmu0 = 2mu0 – mv  
  (n + 1) v = (n + 2)u0  

  0u
1n

2n
v 











  

COMPREHENSION  
 Uniform rod AB is hinged at the end A in a horizontal position as shown in the figure (the hinge is 

frictionless, that is, it does not exert any friction force on the rod). The other end of the rod is connected 
to a block through a massless string as shown. The pulley is smooth and massless. Masses of the 
block and the rod are same and are equal to ' m '.  

 fp=k esa fn[kk;s vuqlkj ,d ,dleku NM+ AB, {kSfrt fLFkfr esa A fljs ij dhyfdr (hinged) gSA NM+ dk nwljk 

fljk ,d nzO;eku jfgr jLlh }kjk fp=kkuqlkj ,d CykWd ls tqM+k gSA f?kjuh nzO;eku jfgr rFkk fpduh gSA CykWd 

rFkk NM+ dk nzO;eku leku rFkk m gSaA ;gk¡ dhydhr [kwaVh (hinge) ?k"kZ.kjfgr gS rFkk ;g NM+ ij dksbZ ?k"kZ.k cy 

ugha yxkrh gSA     

 
. Find the correct option(s):      
 lgh dFkuksa dks pqfu, % 

(A*) Then just after release of block from this position, the tension in the thread is  
5mg

8
 

 CykWd dks bl fLFkfr ls NksM+us ds rqjUr ckn] jLlh esa ruko 
5mg

8
 gksxk 

 (B*) Then just after release of block from this position, the angular acceleration of the rod is 
3g

8
 

 CykWd dks bl fLFkfr ls NksM+us ds rqjUr ckn NM+ (rod) dk dks.kh; Roj.k 
3g

8
 gksxk 

(C) Then just after release of block from this position, the angular acceleration of the rod is 
8

g5
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 CykWd dks bl fLFkfr ls NksM+us ds rqjUr ckn NM+ (rod) dk dks.kh; Roj.k 
8

g5
 gksxk 

 (D*) Then just after release of block from this position, the magnitude of reaction exerted by hinge on 

the rod is 
9mg

16
. 

 CykWd dks bl fLFkfr ls NksM+us ds rqjUr ckn] NM+ ij fdydhr [kwaVh (hinge) }kjk yxk;k x;k izfrfØ;k cy dk 

ifjek.k 
9mg

16
 gSA 

Sol. Let  be the angular acceleration of rod and a be acceleration of block just after its release. 
 ekuk NM+ dk dks.kh; Roj.k  gS rFkk blds NksM+s tkus ds rqjUr ckn CykWd dk Roj.k a gSA 

      
    mg – T = ma   ..... (1) 

   T – mg
2


 = 

2m

3



  .... (2) 

   and  rFkk a =     .... (3)   

 Solving we get     gy djus ij] ge izkIr djrs gSa 

  T =
5mg

8
   and rFkk   = 

3g

8
 

 Now from free body diagram of rod, let R be the reaction by hinge on rod 
 vc] NM+ ds eqä oLrq fp=k ls] ekuk fgat }kjk NM+ ij izfrfØ;k R gSA 

     

 R + T – mg  = m acm = m 
1

2
      

 Solving we get R = 
9 mg

16
    

 gy djus ij ge izkIr djrs gSa  R = 
9mg

16
  

 
8. Which of the following is/are correct just after release of the block from initial position. 
 izkjfEHkd fLFkfr ls CykWd dks NksM+us ds Bhd ckn fuEu esa ls dkSulk@dkSuls lgh gSa % 
 (A) force exerted by the pulley on thewall is 2mg.   

 (B*) Torque on the rod about point B is 
mg

8


 

 (C*) Force exerted by the pulley on the wall is 
5mg

4
 

 (D) torque on the rod due to hing force about point B is 
mg

4


 

 (A) nhokj ij f?kjuh }kjk yxk;k x;k cy 2mg gSA 

 (B*) fcUnq B ds ifjr% NM+ ij cyk?kw.kZ 
mg

16


 gSA 

 (C*) nhokj ij f?kjuh }kjk yxk;k x;k cy 
5mg

4
 gSA 

 (D) fcUnq B ds ifjr% dhyfdr ds cy ds dkj.k NM+ ij cyk?kw.kZ  
mg

4


 gSA 
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Sol. T = 
5

mg
8

 

 2T = 
5

2 mg
8

  = 
5

mg
4

 

   

 

T T 

2T

 

 Force exerted = 2T = 
5

4
 mg 

  

 R 



B 

mg + m 


 

 Torque = R ×  – mg × 
2


 – m = 

8

mg
 

 
9. If the string attached to block of mass 'm' is cut, then which of these option(s) is/are true for the 

acceleration of block and rod.       
 (ab = acceleration of block, ar = acceleration of rod) 
 ;fn æO;eku 'm'  ds CykWd ls tqM+h Mksjh dkVrs gSa rks fuEu esa ls dkSulk@dkSuls dFku NM+ rFkk CykWd ds Roj.k ds 

fy;s lR; gS (ab = CykWd dk Roj.k, ar = NM+ dk Roj.k) 

 (A*) ab g, ar 
2g

5
    (B)   ab > 

g

2
, ar  

5g

2
 

 (C*) ab <
3g

2
 ar  g    (D) ab > 

3g

2
, ar  g 

Sol. When string is cut, T = 0 
 so,  mg = mab    ab = g  

  mg 
2


 = 

2m

3



   

3g

2
 

  ar = 
2


 = 

3g

4
 

 
10. A semicircular disc of radius ‘ r ‘ is released from rest from the position shown. If no slipping occurs 

between the disc and the horizontal surface, In the expression for the angular velocity  reached by the 

disc when its kinetic energy is maximum is = x
r)zy(

g


 rad/sec. Then x + y + z will be:   

 ,d ‘ r ‘ f=kT;k dh v/kZo`Ùkkdkj pdrh dks fojkekoLFkk ls fp=kkuqlkj NksM+k tkrk gSA ;fn pdrh rFkk {kSfrt ry ds 

e/; dksbZ fQlyu ugha gS rks vf/kdre xfrt ÅtkZ ij pdrh ds dks.kh; osx   = x
r)zy(

g


 rad/sec gks rks  

x + y + z gksxk: 

       
 Ans. 29 
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Sol. Max. kinetic energy is gained when the semicircular disc has min. potential energy. By energy 
conservation,  

 vf/kdre xfrt ÅtkZ ij v)Zo`Ùkkdkj pdrh dh fLFkfrt ÅtkZ U;wure gksxh %   

 ÅtkZ laj{k.k fu;e ls & 

       

 mg
4r

3
=

1

2
 0 2; here 0 = M.. about point of contact  ¼lEidZ fcUnq ds lkis{k tM+Ro vk?kw.kZ½ 

 0 = cm + m
2

4r
r

3

 
  

  cm =
2mr

2
m

2
4r

3

 
  

; 0 = 
2mr

2
 m

2
4r

3

 
  

+ mr2+m
2

4r

3

 
  

m 
28r

3
 

 0 = mr2 
3 8

2 3

 
  

   = 4
g

(9 16) r 
 rad/sec. 

 x + y + z = 29 
 
11. There are four arrangements of a cylinder and a plank as shown in the figures. Some surfaces are 

smooth and some are rough as indicated. There is no slipping at each rough surface. The plank and/or 
centre of cylinder are given a horizontal constant velocity as shown in each of the situations. Using this 
information fill in the blanks.     

 fp=kkuqlkj ,d csyu vkSj ,d r[rs (plank) dks pkj izdkj ls j[kk tkrk gSA dqN lrg fpdus gSa vkSj dqN lrg 

[kqjnjs gSaA fdlh Hkh [kqjnjs lrg ij dksbZ fQlyu ugha gSA n'kkZ;s vuqlkj çR;sd fLFkfr esa r[rs vkSj@;k csyu ds 

dsUnz dks fp=kkuqlkj fu;r {kSfrt osx fn;k tkrk gSA bu lwpukvksa ds vk/kkj ij fjDr LFkkuksa dh iwfrZ djksA  

 (i)  rough
Vplank

smooth
C

 The speed of center of mass of the cylinder is ___________.   

   

 (i)  

V

C

[kqjnjk

 

fpduk

 

r[rk

 
  csyu ds nzO;eku dsUnz dk osx gksxk  ___________  

 (ii)    rough

V

C

V

plank

plank

 The angular velocity of the cylinder is __________.   

 (ii)  [kqjnjk

V

C 

V 
r[rk qq

 

r[rk qq

 

    csyu dk dks.kh; osx gksxk __________.  
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 (iii)   
rough

V

C

plank

    The speed of center of mass of the cylinder is _________ .   

 (iii)   
[kqjnjk

 
V

C 

plank

 csyu ds nzO;eku dsUnz dk osx gksxk _________  A 

 (iv)  
Smooth

V

C
3V

plank

 The angular velocity of the cylinder is ___________ .   

 (iv)  
fpduk 

V 

C 
3V 

plank

 csyu dk dks.kh; osx gksxk ___________ A 

 (a) V 
 (b) V/R   
 (c) 2V/R   
 (d) 4V/R   
 (e) cannot be determined from the given information   
 (e) nh xbZ lwpukvksa ds vk/kkj ij bls Kkr ugha fd;k tk ldrkA    

 (f) Zero.  'kwU;  
 (A) (i) d  (ii) b  (iii) f   (iv) c      (B*) (i) e  (ii) b  (iii) f  (iv) c  
 (C) (i) e  (ii) d  (iii) f   (iv) c     (D) (i) e  (ii) b  (iii) f   (iv) a   

Sol. (i) 

Vcm

v

V

smooth

 

  Vcm + R = V  
  Vcm = V – R  
  depends on value of friction between plank & cylinder, hence Vcm is undetermined.    
  dk eku plank vkSj csyu ds e/; ?k"kZ.k ij fuHkZj djsxkA vr% Vcm dks Kkr ugha fd;k tk ldrkA  

 (ii)  =  
R2

v2
= 

R

V
  (iii)   = 

R2

V2
 = 

R

V
   

  Vcm = 0    

 (iv)  A/C =  
R

V–V3
=  

R

V2
    = 

R

V2
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DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B45 TO B46 
 

DPP No. : B46 (JEE-ADVANCED) 
Total Marks :  43         Max. Time : 30 min. 
Single choice Objective ('–1' negative marking) Q.1 (3 marks 2 min.)  [03, 02] 
One or more than one options correct type ('–1' negative marking)  Q.2 to Q.7 (4 marks 2 min.)  [24, 12] 
Subjective Questions ('–1' negative marking) Q.8 to Q.9 (4 marks 5 min.) [08, 10] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP NO. : B46 
1. (A)  2. (B) (D)  3. (C)(D)  4. (A) (B)  5. (A)(B)(C) 6.  (A) (B)  
7. (A) (B)  8. 7 9. 17 10. (C) 
 
1. Three objects, all of mass M are released simultaneously from the top of an inclined plane of inclination 

600 and height H. The objects are described as follows -   [Astronomy Olympiad-2014] 
           (i)  a cube of side R. 
           (ii)  a solid cylinder of radius R. 
           (iii) a hollow cylinder of radius R. 

Assume the cylinder roll down the plane without slipping and cube slides down the plane (coefficient of 
friction 0.4). Which object(s) reach(s) reach(s) the bottom of the plane first ? 

  leku æO;eku M dh rhu oLrq,sa 600 ur dks.k okys ur ry ij H Å¡pkbZ ls ,d lkFk NksM+h tkrh gSA oLrq,sa fuEu gSa  

             (i) R Hkqtk dk ?ku  . 

             (ii) R f=kT;k dk Bksl csyu 

             (iii) R f=kT;k dk [kks[kyk csyu 

ekuk csyu ur ry ij fcuk fQlys yq<+drk gS rFkk ?ku ur ry (?k"kZ.k xq.kkad ¾ 0.4)ij fQlyrk gSA dkSulh oLrq 

;k oLrq,sa ur ry dh ryh ij igys igqapsxh \  
  (A*) I   (B) II   (C) III   (D) I & II 

Sol.    (A) gga oo
cube 66.0]60cos4.060[sin   

 g

R

k

g
a

o

cylindersolid 58.0

1

60sin

2

2












  

 gaHollow 433.0   

 
2. A particle of mass m is projected with a velocity V making an angle of 45o with the horizontal. The 

magnitude of the angular momentum of the projectile about the point of projection when the particle is 
at its maximum height h is:    

 ,d m æO;eku ds d.k dks {kSfrt ls 45o dk dks.k cukrs gq, V osx ls iz{ksfir djrs gSaA d.k dk iz{ksI; fcUnq ds 

lkis{k dks.kh; laosx dk ifjek.k fdruk gksxk tc og mPpre fcUnq ij gS \ 

 (A) zero 'kwU;   (B*)
mV

g

3

4 2    (C) 
mV

g

3

2   (D*) m 3gh2  
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3. Two blocks of masses m1 and m2 are connected by a massless spring and placed on smooth surface. 
The spring initially stretched and released. Then : 

 nks CykWd m1 rFkk m2 dks nzO;ekujfgr fLçax dh lgk;rk ls tksM+dj fpduh lrg ij j[kk tkrk gSA fLçax dks çkjEHk 

esa [khapdj NksM+ nsrs gSA rc :   
 (A) the momentum of each particle remains constant separately 
 (B) the momenta of both bodies are equal  
 (C*) the magnitudes of momenta of both bodies are equal 
 (D*) the mechanical energy of system remains constant 
 (A) çR;sd d.k dk vyx&vyx laosx fu;r jgsxkA (B) nksauks d.k dk laosx leku gksxkA 

 (C*) nksauks d.kksa ds laosx dk ifjek.k leku gksxkA (D*) fudk; dh ;kaf=kd ÅtkZ lajf{kr jgsxkA 

Sol. 0PP 21 


  21 PP


   21 PP


  

 
4. A plank of mass 4m is placed on a smooth horizontal surface and a spring of force constant k is 

attached to the plank, whose other end is fixed on a block of mass m placed over the plank. All surfaces 
are smooth. A bullet of mass m moving with horizontal velocity u strikes the block and gets embeded in 
it. Choose the correct option for subsequent motion : 

 4m nzO;eku dk ,d r[rk fpduh {kSfrt lrg ij j[kk gS rFkk k cy fu;rkad dh ,d fLçax r[rs ls tqM+h gS 

ftldk nwljk fljk r[rs ij fLFkr m nzO;eku ds CykWd ls tqM+k gSA lHkh lrg fpduh gSA {kSfrt osx u ls xfr dj 

jgh m nzO;eku dh ,d xksyh CykWd ls Vdjkrh gS rFkk blesa ços'k dj bles fpid tkrh gSA vkxs dh xfr ds fy, 

lgh fodYiksa dk p;u dhft, &          

       

(A*) velocity of plank when spring gets compressed to maximum is 
6

u
  

 (B*) the maximum compression in the spring is u
k3

m
 

 (C) the bullet will have velocity relative to plank at the instant of maximum compression 

 (D) the force exerted by spring on plank will reach a maximum of 
k6

mu2

 

 (A) r[rs dk osx tc fLçax vf/kdre lEihfM+r gksrh gS] 
6

u
  gSA 

 (B) fLçax esa vf/kdre lEihM+u u
k3

m
 gSA 

 (C) vf/kdre lEihM+u ds {k.k ij r[rs ds lkis{k xsan ds ikl osx gksxkA 

 (D) fLçax }kjk r[rs ij yxk;k x;k vf/kdre cy 
k6

mu2

gksxkA 

Sol. mu = 6mV V = 
6

u
,  

2

1
2m(u/2)2 =

2

1
 (m + m + 4m)V2 +

2

1
 kx2      x = u 

K3

m
. 
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COMPREHENSION (5 to 7)  
 A uniform bar of length 6 a & mass 8 m lies on a smooth horizontal table. Two point masses m & 2 m 

moving in the same horizontal plane with speeds 2 v  andv respectively strike the bar as shown & stick 
to the bar  after collision.   

 6 a yEckbZ o 8 m nzO;eku dh ,d le:i NM+ ,d fpduh {kSfrt est ij j[kh gSA nks fcUnq nzO;eku m o 2m leku 

{kSfrt ry esa Øe'k% 2v o v pky ls n'kkZ;s vuqlkj Vdjkrs gSa ,oa VDdj ds ckn NM+ ls fpid tkrs gSA 

  
5. Choose the correct option(s)   
 lgh dFku@dFkuksa dk p;u dhft;sA 

(A*) Velocity of the centre of mass of the system is zero.    
 fudk; ds nzO;eku dsUnz dk osx 'kwU; gS 

(B*) Angular velocity of the rod about centre of mass of the system is 
a5

v
 

fudk; ds nzO;eku dsUnz ds ifjr% NM+ dk dks.kh; osx 
a5

v
gS  

 (C*) Total kinetic energy of the system, just after the collision is 
5

3
mv2 

 VDdj ds Bhd ckn fudk; dh dqy xfrt ÅtkZ 
5

3
mv2 gS  

 (D) Total kinetic energy of the system, just after the collision is 
15

3
mv2 

 VDdj ds Bhd ckn fudk; dh dqy xfrt ÅtkZ 
15

3
mv2 gSA  

Sol.  

(i) Cons. linear momentum 
  – 2m.v + 2v.m = 0 = MVcm 
  Vcm = 0  

 (ii)  

As ball sticks to Rod  
  Conserving angular momentum about C  
  2v.m. 2a + 2mva =       

     = 









 22

2

a4.ma.m2
12

a36m8
    

      6mv.a = 30 ma2.     = 
a5

v
 

 (iii) KE = 
2

1
2 = 

2

1
. 30 ma2 × 

2

2

a25

v
 = 

5

mv3 2

. 
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6. The velocity of 2 point masses 2m and m moving in same horizontal plane are VA and VB respectively, 
strikes the bar as shown        

 nks fcUnq æO;eku 2m rFkk m  leku {kSfrt ry esa Øe'k% VA rFkk VB  osx ls xfreku gaS rFkk n'kkZ;s vuqlkj NM+ ls 

Vdjkrs gSaA  

     

 2m VA 
x

y 
VB 

m

C 

 
 If VA = V, VB = 0. It is given that particles do not stick to rod and comes to rest after collision then 

choose the correct option(s)     
 ;fn VA = V, VB = 0 ;g fn;k x;k gS fd d.k NM+ ls ugha fpidrs gSa rFkk VDdj ds ckn fojke esa vkrs gSa rks lgh 

fodYi@fodYiksa dks pqfu,A  

 (A*) If x = a, angular velocity of rod is 
a12

V
 after collision  

 (B*) If x = 2a, angular velocity of rod is 
a6

V
 after collision 

  (C) If x = a, angular velocity of rod is 
a6

V
 after collision  

(D) If x = 2a angular velocity of rod is 
a12

V
after collision 

 (A*) ;fn x = a, rks VDdj ds ckn NM+ dk dks.kh; osx 
a12

V
 gSA 

 (B*) ;fn x = 2a, rks VDdj ds ckn NM+ dk dks.kh; osx 
a6

V
 gSA 

  (C) ;fn x = a, rks VDdj ds ckn NM+ dk dks.kh; osx 
a6

V
 gSA 

(D) ;fn x = 2a rks VDdj ds ckn NM+ dk dks.kh; osx 
a12

V
 gSA 

Sol. 
 O 

 

Conservation of angular momentum above point o near center of rod. 
 L = 2m (V) (x) + m (0) y + 0. 

 initial angular momentum = 
12

)a6(M 2

 

 2mVx = 8m
12

)a36( 2

 

 w = 
a12

Vx
 

 x = a ; w = 
a12

v
 

 x = 2a ; w = 
a6

v
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7. In above question if VA = 2V and VB = V and given that particles sticks to rod after collision. then choose 
the correct option(s)       

 Åij ds iz'u esa ;fn VA = 2V rFkk VB = V vkSj fn;s x;s d.k tks VDdj ds ckn NM+ ij fpidrs gSa rc lgh 

fodYi@fodYiksa dk p;u dhft;s  

 (A*) If x = a, y = 2a; kinetic energy of the system just after the collision is 
5

mv3 2

. 

 (B*) If x = 2a, y = a ; kinetic energy of the system just after the collision is 
22

27
 mv2 

 (C) If x = a, y = 2a ; then velocity of CM of the system is zero. 
 (D) If x = 2a, y = a ; then velocity of cm of the system is zero. 

 (A*) ;fn x = a, y = 2a; rks VDdj ds Bhd ckn fudk; dh xfrt ÅtkZ 
5

mv3 2

 gSA 

 (B*) ;fn x = 2a, y = a ;  rks VDdj ds Bhd ckn fudk; dh xfrt ÅtkZ 
22

27
 mv2 gSA 

 (C) ;fn x = a, y = 2a ; rks fudk; ds æO;eku dsUæ dk osx 'kwU; gSA  

 (D) ;fn  x = 2a, y = a ; rks fudk; ds æO;eku dsUæ dk osx 'kwU; gSA 
Sol.  As balls stick to rod. conserving angular momentum about O. 
 (2m) × (2v) × (a) + (m) × (V) × 2a = I 

 I = (2m) (a)2 + (m) (2a)2 + 
2(6a) (8m)

12


 

 = 2ma2 + 4ma2 + 24ma2 
 = 30 ma2 
 6mva = 30 ma2 

  = 
a5

V
 

 
2

1
 I2 = 

2

1
 × 30ma2 × 

2

2

a25

V
 = 

5

mv3 2

 

 (2m) × 2v × 2a + m ×V × a = (2m) (2a)2 + ma2 + 
12

m8)a6( 2

 

 9mva =  (9ma2 + 24ma2) = (33ma2)  

  = 
a33

v9
 = 

a11

v3
  

 
2

1
 I2 = 

2

1
 × 

2

22

a1111

v33ma33




= 2mv
22

27
 

 
8. S2 is a fixed rough sphere and S1 is a uniform solid sphere . S1 is given a negligible velocity , so that it 

starts moving on the sphere S2 . It rolls without slipping. The angle formed with the vertical, by the line 

joining the centres of S1 and S2 when S1 leaves S2 is 







 

y

x
cos 1 . Then minimum value of y – x will 

be       
 S2 ,d fLFkj  [kqjnjk xksyk rFkk S1 ,d le:i Bksl xksyk gSA S1 dks ux.; osx fn;k tkrk gSA rkfd ;g xksys S2 

ij xfr dj ldsA ;g fcuk fQlys yq<+drh gSA S1 rFkk S2 ds dsUnz dks tksM+us okyh js[kk }kjk Å/okZ/kj ls cuk;k 

dks.k 







 

y

x
cos 1

gS] tc S1, S2 ls lEidZ NksM+ nsa] rc y – x dk U;wure eku gksxkA  
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Ans.  7 

Sol.  

 When sphere leaves constant N = 0  

 Mg cos – N  = 
2mv

R
 

   mgcos  = 
2mv

R
 ...(i) 

 By energy conservation  
 Ki + Ui = Kf + Uf  

 0 + mgR (1 – cos) = 2 21 1
mv I

2 2
   

   MgR(1 – cos) = 2mv
10

7
  (  = 2/5 mR2 and v = R) 

   mgR(1 – cos) = cosmgR
10

7
 

   mgR = cosmgR
10

17
  

   cos = 
17

10
     = cos–1 








17

10
 

 
9. A metal ball of mass m is put at the point A of a loop tract and the vertical distance of A from the lower 

most point of tract is n times the radius R of the circular part. The linear velocity of ball when it rolls to 

the point B to a height R in the circular tract is 
xg(n 1)R

y


. Then x + y will be   

 ,d m æO;eku dh /kkfRod xsan dks fp=k esa iznf'kZr iFk ds fcUnq A ls NksM+k x;k gS rFkk A dh Å/okZ/kj nwjh iFk ds 

fuEure fcUnq ls o`Ùkkdkj Hkkx dh f=kT;k R dh n xquk gSA tc xsan o`Ùkkdkj Hkkx esa R Å¡pkbZ rd fcUnq B rd 

yq<+drh gS rks xsan dk js[kh; osx 
xg(n 1)R

y


gS] rks x + y gksxk ? 

     
Ans. 17  

Sol.  

using cons of energy from A to B  

 mg (nR – R) = 
1

2
.
2

5
 MR2.  

2

2

v

R
+

1

2
 mv2 = 

2Mv

5
 + 

2Mv

2
 =

7

10
 mv2    

       v = 
10g(n 1)R

7
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10. In Column-, information about the force(s) acting on a body is mentioned, while in list- information 
about the motion of a body is given, Match the entries in list- with the entries in column-. 

 lwph - esa] oLrq ij dk;Zjr cy@cyksa ds fo"k; esa lwpuk nh xbZ gS] tcfd lwph-esa oLrq dh xfr ds fo"k; esa lwpuk 

nh xbZ gSA lwph- dk lwph-ls feyku dhft,A   
  List-       List-
 (P) A single force through centre of mass  (1) Rotational motion 
 (Q) Equal and opposite forces separated by   (2) Translational motion 
 non-zero distance    
 (R) Equal and opposite forces acting at the  (3) No motion  
 same point 
 (S) A single force not through centre of mass  (4) Combined translation & rotation 
  lwph-       lwph-
 (P) ,dy cy tks nzO;eku dsUnz ls xqtjrk gSA  (1) ?kw.kZu xfr 

 (Q) cjkcj o foifjr cy tks v'kwU; nwjh }kjk i`FFkdr̀ gSA  (2) LFkkukUrj.k xfr 

 (R) cjkcj o foifjr cy tks leku fcUnq ij dk;Zjr gSA  (3) dksbZ xfr ugha 

 (S) ,dy cy tks nzO;eku dsUnz ls ugha xqtjrk gSA   (4) la;qDr LFkkukUrj.k rFkk ?kw.kZu xfr  
 Codes : 
  P Q R S 
 (A) 1 2 4 3 
 (B) 2 1 4 3 
 (C*) 2 1 3 4  
 (D) 4 3 2 1 
Sol. (i) Pure translational motion 
 'kq) LFkkukUrj.k xfr 
 (ii) Pure rotational motion about centre of mass 
 nzO;eku dsUnz ds lkis{k 'kq) ?kw.kZu xfr  

 (iii) No motion as 0F 


 and 0


 

 dksbZ xfr ugha D;ksafd 0F 


 rFkk 0


 

 (iv) Combined rotation and translational motion  
 la;qDr LFkkukUrj.k rFkk ?kw.kZu xfr  
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PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B47 TO B49 
 

 
2. DPP Syllabus : 

DPP No. : B47 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 
ANSWER KEY OF DPP No. : B47 

1.  (B) 2. (A)  3. (A) 4. (A) 5. (D) 6. (C) 7. (B) 
8. (C) 9. (D)  10. (C) 11. (D) 12. (B)  13. (D)  14. (B) 
15. (D) 16. (C)  17. (A)  18. (A)  19. (C) 20. (A) 
 

1. Equation of two S.H.M. x1 = 5 sin (2t + /4), x2 = 5 2  (sin2t + cos2t) ratio of amplitude & phase 
difference will be 

nks ljy vkorZ xfr;ksa ds lehdj.k x1 = 5 sin (2t + /4) , x2 = 5. 2  (sin2t + cos2t) gSA buds vk;keksa dk 

vuqikr vkSj dykUrj gksxk&  

  (A) 2 : 1, 0  (B*) 1 : 2, 0  (C) 1 : 2, / 2    (D) 2 : 1, /2 
Sol.  x1 = 5 sin (2t + /4) 

  x2 = 5. 2  (sin2t + cos2t) 
  x2 = 10 sin (2t + /4) 
  So, ratio amplitude 1 : 2 and phase difference is zero 
  vr% vk;ke dk vuqikr 1:2 rFkk dykUrj 'kwU; gS 

 
2. A particle is executing S.H.M. If at 5cm distance from the mean position the acceleration is 20cm/sec2 

then value of angular frequency will be       
;fn ljy vkorZ xfr dj jgs d.k dk ek/; fLFkfr ls 5cm dh nwjh ij Roj.k 20cm/sec2  gks rks mldh dks.kh; 

vko`fÙk dk eku gksxk&  

  (A*) 2 rad/sec  (B) 4 rad/sec  (C) 10 rad/sec  (D) 15 rad/sec 

Sol.  |a| = 2 x 
   =  2 rad/sec 

3. The equation of motion of a particle of mass 1 gm is 
2

2

d x

dt
+ 2x = 0 where x is displacement (in m) from 

mean position. The frequency of oscillation is (in Hz):     

 1 gm nzO;eku okys d.k dh xfr dh lehdj.k 
2

2

d x

dt
 + 2x = 0 gS tgk¡ x ek/; fLFkfr ls foLFkkiu (ehVj esa) gSA 

nksyu dh vkof̀Ùk (Hz esa) gS:   

 (A*) 
1

2
   (B) 2   (C) 5 10   (D)  

1

5 10
 

Sol. 
2

2
2

d x
x 0

dt
        Compare with 

2
2

2

d x
x 0

dt
    

 so   so  f = 
1

2 2 2

 
 

 
 Hz      
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4. A particle of mass 'm' executes SHM according to the equation 
2

2

d x

dt
 + kx = 0. Its time period will be : 

 m nzO;eku dh ,d oLrq lehdj.k 
2

2

d x

dt
 + kx = 0 ds vuqlkj ljy vkorZ xfr djrh gS rks bldk vkorZdky gksxk – 

 (A*) 
2

k


  (B) 

m
2

k
   (C) 2 k   (D) 2 k  

 
5. A small mass executes linear SHM about O with amplitude a and period T. Its displacement from O at 

time T/8 after passing through O is:       
 ,d vYi æO;eku fcUnq O ds lkis{k a vk;ke o T vkorZdky ls ljy vkorZ xfr djrk gSA O fcUnq ls xqtjus ds 

ckn T/8 le; ij bldk  foLFkkiu gksxk : 

 (A) 
a

8
   (B) 

a

2 2
  (C) 

a

2
   (D*) 

a

2
 

 
6. A particle performs SHM with a time period T and amplitude a. The magnitude of average velocity of 

the particle over the time interval during which it travels a distance of 
a

2
 starting from the extreme 

position is  
 ,d d.k T vkorZdky ,oa a vk;ke ls ljy vkoZr xfr djrk gSA tc d.k viuh pje fLFkfr (extreme position) 

ls a/2 nwjh r; djrk gS rks bl le; vUrjky esa d.k ds vkSlr osx dk ifjek.k D;k gksxk & 

 (A) 
a

T
    (B) 

2a

T
   (C*) 

3a

T
  (D)  

a

2T
 

Sol. The magnitude of displacement in the given time interval = 
a

2
 

 Time taken by the particle to cover a distance
a

2
  starting from rest =

T

6
  

 Hence the magnitude of average velocity over given time interval is =
a / 2

T / 6
=

3a

T
 

 fn;s x;s le;kUrjky esa foLFkkiu dk ifjek.k =
a

2
 

 fojke ls izkjEHk gksrs gq;s 
a

2
 nwjh r; djus esa d.k }kjk fy;k x;k le; = 

T

6
 

 vr% fn;s x;s le; vUrjky ds fy, vkSlr osx dk ifjek.k =
a / 2

T / 6
=

3a

T
  

 
7. For a particle performing S.H.M., if the amplitude of displacement is ‘a’ and the amplitude of velocity is 

‘v’ the amplitude of acceleration is        
 ljy vkorZ xfr djrs gq;s d.k ds fy,] ;fn foLFkkiu dk vk;ke ‘a’ gS rFkk osx dk vk;ke ‘v’ gS] rks Roj.k dk 

vk;ke gksxk & 

 (A) va   (B*) 
2v

a
  (C) 

2v

2a
   (D) 

v

a
 

Sol. Maximum velocity v =  a 

 Maximum acceleration f = 2 a      f = 
2v

a
  

 vf/kdre osx v =  a 

 vf/kdre Roj.k f = 2 a    f =
2v

a
   

 
8. In SHM, the phase difference between the displacement and acceleration is:   
 ljy vkorZ xfr esa foLFkkiu o Roj.k ds e/; dykUrj gksrk gS %  

 (A) 0   (B) /2   (C*)    (D) 2  
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9. The acceleration of a particle moving along x-axis is a = – 100x + 50. It is released from x = 2. Here ‘a’ 
and ‘x’ are in S.I units. The motion of particle will be : 

 x-fn'kk esa xfr dj jgs d.k dk Roj.k a = – 100x + 50 gSA ;g x = 2 ls NksM+k tkrk gSA ;gk¡ ‘a’ rFkk ‘x’ S.I ek=kd 

esa gSaA d.k dh xfr gksxh &         

 (A) periodic, oscillatory but not SHM. vkorhZ] nksyuh ijUrq ljy vkorZ xfr ugha 

 (B) periodic but not oscillatory.  vkorhZ ijUrq nksyuh ugha 

 (C) oscillatory but not periodic.  nksyuh ijUrq vkorhZ ugha 

 (D*) simple harmonic.    ljy vkorZ xfr 
Sol. The equation a = – 100x + 50 (a = – kx form) 
 itself shows that the particle performs SHM. 
 Hence (D). 
 
10. The potential energy of a particle, executing simple harmonic motion, at a distance x from the 

equilibrium position is proportional to        
 ljy vkorZ xfr dj jgs d.k dh ek/; fLFkfr ls x nwjh ij fLFkfrt ÅtkZ fdlds lekuqikrh gksxh :  

 (A) x   (B) x   (C*) x2   (D) x3  
11. The time period for the oscillating system (see fig.) is     
 nksyu djrs gq, fudk; dk vkorZdky gksxk % 

           

 (A) 
21kk

m
2T       (B) 

12 kk

m
2T


    

 (C) 21kmk2T       (D*) none of these buesa ls dksbZ ugha 

 
12. A ball is suspended by an inextensible thread of length  from a point on a vertical wall. The ball is 

displaced away from the wall such that the thread makes a very small angle with it and then left free. 
Assuming the collision of the ball with the wall to be perfectly elastic, the time period of the resulting 
oscillations is : 

 ,d Å/okZ/kj nhokj ls xsan dks  yEckbZ dh vforkU; jLlh dh lgk;rk ls yVdk;k tkrk gSA xsan dks nhokj ls bl 

izdkj nwj foLFkkfir djrs gSa rkfd jLlh ,d cgqr NksVk dks.k nhokj ds lkFk cukrh gS vkSj rc bl NksM+ nsrs gSaA 

nhokj o xsan dh VDdj dks iw.kZr% izR;kLFk ekurs gq, ifj.kkeh nksyuksa dk vkorZdky Kkr dhft,A   

 (A) T =  
g

2


   (B*) T = 
g


   (C) T =

g2
2


    (D) T = 0      

        
13. A simple pendulum of length 1m is attached to the ceiling of an elevator which is accelerating upward at 

the rate of 1m/s2. Its frequency is approximately 
 ,d ljy yksyd dks 1m yEckbZ dh jLlh ls fy¶V dh Nr ls ck¡/kk x;k gS tksfd Åij dh vksj 1m/s2  ls Rofjr gS 

rks bldh vko`fÙk yxHkx gksxh : 
 (A) 2 Hz  (B) 1.5 Hz  (C) 5 Hz  (D*) 0.5 Hz  
 
14. The velocity of the particle is given by the expression v = 2t + 3t2 (where v is in ms–1 and t is in 

seconds). find out the distance travelled by the particle from t = 2 to t = 3 seconds.  

 ,d d.k dk osx v = 2t + 3t2 ls fn;k tkrk gS (tgk¡ v ms–1 esa rFkk t lsd.M esa gS)A d.k }kjk t = 2 ls t = 3 lsd.M 

ds e/; r; nwjh Kkr djksA 

  (A) 9   (B*) 24   (C) 27   (D) 36 
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15. A cubical block of mass M and edge a slides down a rough inclined plane of inclination  with a uniform 

velocity. The torque of the normal force on the block about its centre has a magnitude -  
 M nzO;eku rFkk a Hkqtk okyk ,d ?kukdkj xqVdk  >qdko okys [kqjnjs ur ry ij ,dleku osx ls uhps dh vksj 

fQly jgk gSA xqVds ij vfHkyEcor~ cy ds dkj.k blds dsUnz ds ifjr% cy vk?kw.kZ dk ifjek.k gS -  

 (A) zero 'kwU;  (B) Mga   (C) Mga sin   (D*) 
2

1
Mga sin

 
16. If the period of oscillation of mass M suspended from a spring is one second, then the period of  

4M mass suspended from the same spring will be -      
 ;fn fdlh fLiazx ls yVds gq;s nzO;eku M dk vkorZdky ,d lSd.M gS] rks mlh leku fLizax ls yVds gq, 4M 

nzO;eku dk vkorZdky gksxk&  
  (A) 1/2 sec2  (B) 1/4 sec  (C*) 2 sec  (D) 4 sec 

Sol.  T = 
m

2
k

  

  T’ = 2sec.  
 
17. The maximum velocity of a harmonic oscillator is  and its maximum acceleration is . Its time period 

will be. 
  ,d ljy vkorZ xfr dj jgs fdlh d.k dk vf/kdre osx  rFkk vf/kdre Roj.k gSA mldk vkorZdky gksxk&  

  (A*) 
2


  (B) 
2


   (C) 2  (D) 



 

Sol.   = A  
   = 2A 

  T = 
2


 

 
18. Amplitude of harmonic oscillator is a. Position of the particle when velocity of particle is half of 

maximum velocity will be 
ljy vkorZ xfr dj jgs d.k dk vk;ke a gSA d.k dh fLFkfr D;k gksxh tc d.k dk osx mlds vf/kdre~ osx dk 

vk/kk gksxk % 

  (A*) 
3

a
2

  (B) 
3

a
2

  (C) a/2   (D) a 

Sol.  v = 2 2a x   

  2 2a
a x

2


    

    x = 
3

a
2

 

 
19.  In S.H.M., the graph between kinetic energy K and time 't' is. 
  ljy vkorZ xfr esa xfrt ÅtkZ o le; ds e/; xzkQ gksrk gSaA  

  (A) 

 K

t O     (B) 

 K

t O  

  (C*) 

 K

tO    (D) 

 K

tO  
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Sol.  

 K

tO

 
 
20.  In SHM, potential energy (U) V/s. time (t), graph is 
  ljy vkorZ xfr esa fLFkfrt ÅtkZ o le; ds e/; xzkQ gSaA 

  (A*)

t 

    (B) 

 K

t O

 

  (C) 

 K

t O

     (D) 

 K

t O

  

Sol. 
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ANSWER KEY OF DPP NO. : B48 

1. (B)  2. (A) (C)  3. (A)(B)(C)  4. (A)(B)(C) 5. (A) (B)   
6. (C) (D)  7. (A) (C)  8. 3 9.  (A) – q, r, t ; (B) – r, s ; (C) – r, s ; (D) – p, r, s 
 
1. A loop of a string of mass per unit length  and radius R is rotated about an axis passing through centre 

perpendicular to the plane with an angular velocity . A small disturbance is created in the loop having 
the same sense of rotation. The linear speed of the disturbance for a stationary observer is :  

 jLlh dk ,d ywi ftldk izfr ,dkad yEckbZ nzO;eku ] rFkk f=kT;k R gS blds ry ds yEcor~ rFkk dsUnz ls xqtjus 

okyh v{k ds lkis{k  dks.kh; osx ls ?kw.kZu dj jgk gSA ywi esa ,d y?kq fo{kksHk mRiUu fd;k tkrk gS ftlds ?kw.kZu 

dh fn'kk ywi ds leku gSA fo{kksHk dh js[kh; pky ,d fLFkj n'kZd ds fy, gksxh &   

 (A) R   (B*) 2R  (C) 3R  (D) zero 

Sol.    

dm.2R = 2T sin
d

2


           

  Rd 2R = 2T
d

2


 

  2R2 = T  vw = 
T


 = 2 2R  = R 

  Also speed of string is R 
  The velocity of disturbance w.r.t. ground = R + R = 2R. 
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2. Four point masses are placed in a plane so that their centre of mass is at (1, 1). Three of them are of 

mass m each and are placed at (0, 0), (2, 0) and (0, 2) respectively. The fourth point of mass 2m is 

displaced from its initial position such that centre of mass of the system moves to (2, 1). Then, the 

displacement of the fourth point mass is   [Olympiad-2014] 

 Pkkj fcUnq nzO;eku fdlh ry esa bl izdkj fLFkr gS fd budk nzO;eku dsUnz fcUnq (1, 1) ij gS buesa ls m nzO;eku ds 

rhu d.k fcUnq (0, 0), (2, 0) rFkk (0, 2) ij fLFkr gSA 2m  nzO;eku dk prqFkZ d.k vius izkajfHkd fLFkfr ls  bl 

izdkj foLFkkfir fd;k tkrk gS fd bl fudk; dk nzO;eku dsUnz  (2, 1) ij foLFkkfir gks tkrk gS rks prqFkZ d.k dk 

foLFkkiu gksxkA 

 (A*) parallel to X axis  (B) inclined at an angle 45° with X axis 

 (C*) of magnitude 
5

2
 units  (D) of magnitude 5 units. 

 (A*) X  v{k ds lekUrj  (B) X v{k ls  45° ur dks.k ij 

 (C*) 
5

2
 bdkbZ ds ifjek.k dk (D) 5 bdkbZ ds ifjek.k dk 

Sol. (a,c) 

(Total mass) x (displacement of c.m) = m disp.  

  5m (1i) 2ms   

 
5

s i
2

    

 
3. A particle is projected from origin along the positive x-axis with a speed u. The acceleration ' a ' varies 

along x-axis as a =  bx, where b is a positive constant. Then:  
 ,d d.k dks ewy fcUnq ls /kukRed x-v{k dh fn'kk esa u pky ls iz{ksfir fd;k x;kA  x-v{k ds vuqfn'k bldk Roj.k,  

a =  bx ds vuqlkj ifjofrZr gksrk gS] tgk¡ b ,d /kukRed fu;rkad gSA rks & 

 (A*) the maximum displacement of the particle  from the starting point is 
u

b
 

 (B*) the particle will oscillate about the origin    
 (C*) velocity is maximum at the origin 
 (D) given data is insufficient to determine the exact motion of the particle. 

 (A*) izkjafHkd fcUnq ls d.k dk vf/kdre foLFkkiu 
u

b
 gSA  

 (B*) d.k ewy fcUnq ds bnZ&fxnZ nksyu djsxkA 

 (C*) ewy fcUnq ij osx vf/kdre gSA  

 (D) d.k dh okLrfod xfr Kkr djus ds fy, lwpuka, vi;kZIr gSA  

Sol. (A)  
dv

dt
 = – bx = 

dv
v

dx
 

  
0

u

v dv  = 
x

0

bx dx  

  

02

u

v

2
 = – b

x2

0

x

2
   – 

2u

2
 = – 

2bx

2
  x = 

u

b
 

 (B) F = m (– bx)  a = – bx = – 2 x 
 (C) acceleration is always towards origin and acceleration is zero at origin which is the mean position of 

SHM. 
 (C) ;gk¡ ewy fcUnq ij Roj.k 'kwU; gS rFkk vU; fcUnqvksa ij lnSo ewy fcUnq dh vksj gSA vr% ewy fcUnq bl ljy 

vkorZ xfr dk ek/; fcUnq gSA 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-8 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

4. A thin uniform rod is free to rotate about a fixed smooth horizontal axis as shown. A point mass hits 
horizontally with velocity v0 to the one end B of the rod. When it hits, it sticks to the rod, then : 

 n'kkZ,uqlkj tM+or~ fpduh {kSfrt v{k ds ifjr% ,d le:i iryh NM+ ?kw.kZu djus ds fy, LorU=k gSA ,d fcUnq 

nzO;eku NM+ ds fljs B ij v0 osx ls {kSfrt Vdjkrk gSA tc ;g Vdjkrk gS rks ;g NM+ ls fpid tkrk gS rc  :  

           

 (A*) Minimum value of v0 for the rod to rotate by an angle 
2


 is 2 gL . 

 (B*) Angular acceleration of the rod when the rod is horizontal is 
9g

8L
. 

 (C*) Force applied by the axis on the rod in the horizontal state is 5 mg/16  

 (D) For a small velue of v0 the rod performes small oscillations with a period of 
4

3 g



 

 (A*) NM+ }kjk 
2


 dks.k ls ?kw.kZu ds fy, v0  dk U;wure eku 2 gL  gksxkA 

 (B*) tc NM+ {kSfrt gksrh gS rc NM+ dk dks.kh; Roj.k 
9g

8L
 gSA 

 (C*) {kSfrt voLFkk esa v{k }kjk NM+ ij vkjksfir cy 5 mg/16  gSA 

 (D) v0 ds vYi eku ds fy, NM+ 
4

3 g



 ds vkorZdky ls vYi nksyu djrh gSA 

Sol. (A) Conserving angular momentum about A  A ds ifjr% dks.kh; laosx lajf{kr djus ij 

  mv0L = 
2

2mL
mL

3

 
   

 
 

   = 03v

4L
 

 Now, applying energy conservation  ÅtkZ lajf{kr djus ij 

  
2

21 4mL
. .

2 3
  = mgL + 

mgL

2
 

 Put   
   v0 = 2 gL  

 (B)  

 mgL + 
mgL

2
 = 

24mL

3
.  

  = 
9g

8L
 

 (C)   

 mg + mg – N = 2maCOM  
 N = 5 mg/16  

 (D) T =  
Dis tance of COM from axis

2
mgL


  =

  COM  
2

mgL




v{k ls dh nwjh

=
8

3 g
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COMPREHENSION         
 In the given figure F=10N, R=1m mass of the body is 2kg and moment of inertia of the body about an 

axis passing through O and perpendicular to plane of body is 4kgm2. O is the centre of mass of the 
body. 

 fn;s x;s fp=k esa F=10N, R=1m oLrq dk nzO;eku 2kg o O ls ikfjr rFkk oLrq ds ry ds yEcor~ v{k ds ifjr% 

oLrq dk tM+Ro vk?kw.kZ 4kgm2 gSA O oLrq dk nzO;eku dsUnz gSA 

     

 

2R 

R 

O 

F F 

P  
5. Choose the correct option(s). 
  lgh dFkuksa dk pquko dhft;sA 

(A*) Frictional force acting on the body if it performs pure rolling is 
3

10
N 

 (B*) Acceleration of centre of mass is 
5

3
 m/s  

 (C) Acceleration of centre of mass is 
10

3
 m/s2 

 (D) Frictional force acting on the body if it performs pure rolling is 
5

3
N 

(A*) ;fn oLrq 'kq) yksVuh xfr djrh gS rks oLrq ij yxus okyk ?k"kZ.k cy 
3

10
N gSA 

 (B*) æO;eku dsUæ dk Roj.k 
5

3
 m/s2 gSA 

 (C) æO;eku dsUæ dk Roj.k 
10

3
  m/s2 gSA  

 (D) ;fn oLrq 'kq) yksVuh xfr djrh gS rks oLrq ij yxus okyk ?k"kZ.k cy 
5

3
N 

Sol. 2RR

F F

a

f

 

 FR – f × 2R = 
a

2R
  

 F – 2ma = 
2

a

2R
  F = 

2
2m a

2R

   
 

 

 a = 

2

F 5

32m
2R

 
 
  

  
 

 f = 

2

mF

2m
2R




  
10

3
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6. Kinetic energy of the body :       
 oLrq dh xfrt ÅtkZ  

 (A) At t = 3s, If body performs pure rolling is 75 J  
(B) At t = 3s, If ground is smooth is 115.5 J 
(C*) At t = 3s, If ground is smooth is 112.5 J 

(D*) At t = 3s, If body performs pure rolling is 
75

2
J 

 (A) ;fn oLrq 'kq) yksVuh xfr djrh gS rks t = 3s ij 75 twy gksxhA  

(B) ;fn /kjkry ?k"kZ.kghu gS rks t = 3s ij 115.5 twy gksxh 

(C*) ;fn /kjkry ?k"kZ.kghu gS rks t = 3s ij 112.5 J gksxhA 

(D*) ;fn oLrq 'kq) yksVuh xfr djrh gS rks t = 3s ij 
75

2
J gksxhA 

Sol. (D) 2RR

F F

a

f

 

 

 a = 

2R

l
m

F


  =

3

5
  

  = 
2

a
 = 

6

5
 

 v = 0 + 3
3

5
   = 5 

  = o +  t = 0 + 3
6

5
  = 

2

5
 

 KE =
2

1
 mv2 +  2l

2

1
 = 

2

5

2

5
4

2

1
552

2

1
  = 25 +

2

25
 =

2

75
 J   

(C) F2R – FR = I  

  =  
l

FR
 

  = 0 + t
l

FR








 

 KE = I 21

2
  

 = 2
2

22

t
RF

2

1











I
I  

 = 
l2

RF 22

 = 
42

331100




 = 
2

925
 = 112.5 J.  

 
7. Which of the following statement(s) are correct :    
 dkSuls dFku lgh gSa % 
 (A*) Moment of inertia about an axis passing through point P and perpendicular to the plane of body  

is 12 kg-m2    
 (B) Moment of inertia about an axis passing through point P and perpendicular to the plane of body  

is 6 kg-m2    
 (C*)  If surface is smooth, then at the given instant, net torque on body about any point will be FR 
 (D) Moment of inertia about an axis passing through point P and perpendicular to the plane of body  

is 8 kg-m2    
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 (A*) fcUnq P ls xqtjus okyh rFkk oLrq ds ry ds yEcor~ v{k ds ifjr% tM+Ro vk?kw.kZ 12 kg-m2 gSA   

 (B) fcUnq P ls xqtjus okyh rFkk oLrq ds ry ds yEcor~ v{k ds ifjr% tM+Ro vk?kw.kZ 6 kg-m2 gSA   

 (C*) ;fn lrg fpduh gS rc fn;s x;s {k.k ij fdlh fcUnq ds ifjr% oLrq ij cyk?kw.kZ FR gksxk 

 (D) fcUnq P ls xqtjus okyh rFkk oLrq ds ry ds yEcor~ v{k ds ifjr% tM+Ro vk?kw.kZ 8 kg-m2 gSA 

Sol. (A)

 

2R 

P 

 

 CM= 4, m = 2, R = 1 
 P = 2 cm + M(2R)2 = 4 + 2(4) = 12 kg-m2 

 (C) Property of force couple  

 

E 

F 

R

F    = F(R) 
 
8. A particle executes SHM on a straight line path. The amplitude of oscillation is 2 cm. When the 

displacement of the particle from the mean position is 1 cm, the numerical value of magnitude of 

acceleration is equal to the numerical value of magnitude of velocity. If the frequency of SHM is 
n

2
 

where n is an integer. Find n.   
 ,d d.k ljy js[kk ij ljy vkorZ xfr djrk gSA nksyu dk vk;ke 2 cm gSA tc d.k dk ek/; fLFkfr ls foLFkkiu 

1 cm gS rc mlds Roj.k o osx dk ifjek.k leku gSA ;fn ljy vkorZ xfr dh vko`fÙk 
n

2
 gks rks n  Kkr djksA 

;gk¡ n iw.kk±d gSA  

Ans. 3 

Sol. The speed of particle at a distance x = 1 from mean position is  

   v = 
2 2A x   = 

2 22 1   = 3     ....(A) 

 The magnitude of acceleration at x = 1 is  

   a = 2 x = 2     ....(B) 

 from equation (A) and (B) 

   2 = 3    = 3  

 or f = 
2




 = 
3

2
    Ans.  
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9. A uniform hollow cylinder, uniform solid cylinder, uniform hollow sphere and uniform solid sphere of 
same mass and radius R are released from rest from top of a fixed inclined plane as shown in figure. 
The object roll down the plane without slipping. Match I and II.  

 leku nzO;eku o leku f=kT;k ds ,d le:i [kks[kyk csyu] le:i Bksl csyu] le:i [kks[kyk xksyk rFkk le:i 

Bksl xksys dks fp=k esa n'kkZ;s x;s fLFkj urry ds 'kh"kZ ls fojkekoLFkk ls NksM+k tkrk gSA oLrq ur ry ij fcuk 

fQlys uhps dh vksj xfr djrh gSA LrEHk–I o LrEHk –II dk feyku dhft,A  

       
  Column I   Column II  
 (A) Hollow cylinder  (p) angular acceleration is maximum 
 (B) Solid cylinder  (q) time taken to reach the bottom is maximum 
 (C) Hollow sphere  (r) kinetic energy at the bottom of inclined plane is mgh. 
 (D) solid sphere (s) rotational kinetic energy is less than translational kinetic energy at 

the bottom of inclined plane 
 (t) rotational  kinetic energy is equal to translational kinetic energy at 

the bottom of incline plane 
  LrEHk –I    LrEHk –II  

 (A) [kks[kyk csyu   (p) dks.kh; Roj.k vf/kdre gSA 

 (B) Bksl csyu    (q) ryh rd igq¡pus esa fy;k x;k le; vf/kdre gSA 

 (C) [kks[kyk xksyk   (r) urry dh ryh ij xfrt ÅtkZ mgh gSA 

 (D) Bksl xksyk    (s) urry dh ryh ij ?kw.kZu xfrt ÅtkZ LFkkukUrj.k xfrt ÅtkZ ls de gSA  

     (t) urry dh ryh ij ?kw.kZu xfrt ÅtkZ LFkkukUrj.k xfrt ÅtkZ ds cjkcj gSA 
Ans. (A) – q, r, t ; (B) – r, s ; (C) – r, s ; (D) – p, r, s 
Sol. ISS < ISC < IHS < IHC 

 a 

2

mg sin
I

m
R




 

 aHC < aHS < aSC < aSS\ 

 He < aHS < SC < aSS 
 tSS < tSC < tHS < THC 

 R

T

KE

KE
 = 

1

2
1

MV
2

2

2

I
 = 

2 2

2

V /R

MV

I
 = 

2MR

I
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DPP No. : B49 (JEE-MAIN) 
Total Marks :  63        Max. Time : 42 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.21  (3 marks 2 min.)   [63, 42] 

 
ANSWER KEY OF DPP No. : B49 

1. (B) 2. (B)  3. (C)  4. (A)  5. (D)  6. (D)  7. (C)  
8. (B)  9. (A)  10. (C)  11. (A)  12. (A)  13. (A)  14. (B)  
15. (B) 16. (A)  17. (D)  18. (A) 19. (B)  20. (C) 21. (C) 
 
1. If pressure at half the depth of a lake is equal to 2/3 pressure at the bottom of the lake then what is the 

depth of the lake : 
 >hy dh vk/kh xgjkbZ ij nkc >hy dh ryh ij nkc ds 2/3 Hkkx ds cjkcj gS rks >hy dh xgjkbZ gksxh % 
 (A) 10m   (B*) 20m  (C) 60m  (D) 30m 
Sol.  Pressure at bottom of the lake = P0 + hg 
 >hy dh ryh ij nkc = P0 + hg 

 Pressure at half the depth of a lake = P0 +  g
2

h
  

 >hy dh vk/kh xgjkbZ ij nkc  = P0 +  g
2

h
  

 According to given condition   
 nh xbZ ‘'krZ ds vuqlkj  

 P0 + gh
2

1
  = 

3

2
 (P0 + hg)    

3

1
P0 = gh

6

1
    h = 

g

P2 0


 = `

1010

102
3

5




 = 20m.  

 
2. A uniformly tapering vessel is filled with a liquid of density 900 kg/m3. The force that acts on the base of 

the vessel due to the liquid is (g = 10 ms–2, Patm = 0 ) 
 ,d leku <ky dk crZu fp=kkuqlkj j[kk gSA crZu esa dksbZ nzo Hkjk gS ftldk ?kuRo 900 kg/m3 gSA crZu dh ryh 

ij nzo ds dkj.k yxus okyk cy gksxk (g = 10 ms–2, Patm = 0 ) 

      2×10–3m2 

  
 (A) 3.6 N  (B*) 7.2 N  (C) 9.0 N  (D) 14.4 N 
Sol. F = P × A = hdgA = 0.4 × 900 × 10× 2 × 10-3 = 7.2N 
 
3. The pressure at the bottom of a tank containing a liquid does not depend on    
 (A) Acceleration due to gravity   (B) Height of the liquid column 
 (C*) Area of the bottom surface    (D) Nature of the liquid 
 nzo ls Hkjs ik=k dh ryh ij nkc fuHkZj ugha djrk  

 (A)  xq:Roh; Roj.k ij     (B) nzo LrEHk dh Å¡pkbZ ij  

 (C*) ryh ds {ks=kQy ij     (D) nzo dh izd`fr ij 
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Sol.  P = hf i.e pressure does not depend upon the area of bottom surface. 
 P = hf  vFkkZr nkc ryh dh lrg ds {ks=kQy ij fuHkZj ugha djrk  
 
4. The value  of g at a place decreases by 2%.The barometric height of mercury 
 fdlh LFkku ij g  ds eku esa 2% dh deh vk tkrh gS rks csjksehVj esa ikjs dh Å¡pkbZ    
 (A*) Increases by 2%    (B) Decreases by 2%  
 (C) Remains unchanged    (D) Sometimes increases and sometimes decreases  
 (A*)  2% c<+sxh      (B)  2% ?kVsxh  

 (C) vifjofrZr jgsxh      (D) dHkh c<+sxh dHkh ?kVsxh  

Sol. h = 
g

p


    h 

g

1
(P and  are constant P rFkk  fu;r gS )  

 If value of g decreased by 2% then h will increase by 2% 
 ;fn  g dk eku 2%  ls ?kVk;k tk, rc h  2% ls c<+ tk,xkA  

 
5. A barometer kept in a stationary elevator reads 76 cm. If the elevator starts accelerating up the reading 

will be : 
 fLFkj fy¶V esa j[kk nkcekih 76 cm ikB~;kad nsrk gSA ;fn fy¶V Åij dh vksj Rofjr xfr djs rks nkcekih dk 

ikB~;kad gksxk  
 (A) Zero   (B) Equal to 76 cm (C) More then 76 cm (D*) Less then 76 cm 
 (A) 'kwU;    (B)  76 cm ds rqY;  (C) 76 cm ls vf/kd  (D*)  76 cm ls de 

Sol.  h = 
g

p


    h 

g

1
( If lift moves upward with some acceleration then effective g increases. So the value 

of h decreases.i.e reading will be less than 76 cm. 

 h = 
g

p


    h 

g

1
 ;fn fy¶V dqN Roj.k ls Åij dh vksj xfr djrh  gS rc izHkkoh g c<+sxk vr% h dk eku ?kVsxk 

vFkkZr ikB~;kad  76 cm ls de gksxk  
 
6. From the adjacent figure, the correct observation is  
 n'kkZ, x, fp=k ls izkIr lgh fu"d"kZ gSa 

      
 (A) The pressure on the bottom of tank (a) is greater than at the bottom of (b). 
 (B) The pressure on the bottom of the tank (a) is smaller than at the bottom of (b)  
 (C) The pressure depend on the shape of the container  
 (D*) The pressure on the bottom of (a) and (b) is the same 
 (A) VSad (a) ds isanssa ij nkc VSad (b) ds isanssa ij nkc ls vf/kd gS 

 (B) VSad (a) ds isanssa ij nkc VSad (b) ds isansa ij nkc ls de gS  

 (C) nkc crZu dh vkd`fr ij fuHkZj djrk gS 

 (D*) (a) rFkk (b) ds isanksa ij nkc leku gksxk  
Sol. Pressure = hg  i.e pressure at the bottom is independent of the area of the bottom of the tank. It 

depends on the height of water upto which the tank is filled with water. As in both the tanks, the levels 
of water are the same, pressure at the bottom is also the same. 

 nkc = hg vFkkZr ryh ij nkc Vsad dh ryh ds {ks=kQy ij fuHkZj ugha djrk gS ;g bl ckr ij fuHkZj djrk gS fd 

Vsad esa ikuh fdruh Å¡pkbZ rd Hkjk gSA pwafd nksuksa Vsadks esa ikuh dk Lrj leku gS vr% ryh ij nkc leku gksxk  
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7. Two solids A and B float in water. It is observed that A floats with half its volume immersed and B floats 
with 2/3 of its volume immersed. Compare the densities of A and B  

 nks Bksl A o B ty esa rSj jgs gSA A dk vk/kk vk;ru rFkk B dk 2/3 vk;ru ty esa Mwck gqvk gSA A o B  ds ?kuRo 

dh rqyuk djksa 
 (A) 4 :3    (B) 2 :3   (C*) 3 :4   (D) 1 :3  

Sol. If two different bodies A and B are floating in the same liquid then  
B

A




=  
B)f(

A)f(

in

in = 
4

3

3/2

2/1
  

 ;fn nks fHkUu&fHkUUk oLrq, A rFkk B leku nzo esa rsj jgh gS rc 
B

A




=  
B)f(

A)f(

in

in = 
4

3

3/2

2/1
  

 
8. A body is just floating on the surface of a liquid. The density of the body is same as that of the liquid. 

The body is slightly pushed down. What will happen to the body. 
 ,d oLrq fdlh nzo dh lrg ij Bhd rSj jgh gSA oLrq dk ?kuRo nzo ds ?kuRo ds leku gSA oLrq FkksMh lh nzo esa 

(uhps) /kdsyh tkrh gSA oLrq ij D;k izHkko iM+sxk   
 (A) It will slowly come back to its earlier position  
 (B*) It will remain submerged, where it is left 
 (C) It will sink 
 (D) It will come out violently 
 (A) og /khjs & /khjs bldh iwokZoLFkk izkIr dj ysxhA 

 (B) og ogha jg tk,xh tgk¡ rd mls /kdsyk x;k gSA 

 (C) og Mwc tk,xhA 

 (D) rsth ls ckgj vk tk,xh 
Sol. There will be no change in the level, because volume of water displaud will be same in both case to 

balance its weight. 
 ikuh ds Lrj eas dksbZ ifjorZu ugha gksxk D;ksafd nksuksa fLFkfr;ksa esa foLFkkfir ikuh dk vk;ru leku gS rFkk mlds 

Hkkj larqfyr gSA 

 

9. The following four wires are made of the same material. Which of these will have the largest extension 
when the same tension is applied   

 fuEu pkj rkj leku inkFkZ ds cus gSA fuEu esa ls dkSuls dk foLrkj  vf/kdre gksxk tc leku ruko vkjksfir fd;k 

tkrk gSA      
 (A*) length 50 cm and diameter 0.5 mm  (B) length 100 cm and diameter 1 mm 
 (C) length 200 cm and diameter 2 mm  (D) length 300 cm and diameter 3 mm 
 (A*) yEckbZ 50 cm o O;kl 0.5 mm   (B) yEckbZ 100 cm o O;kl 1 mm 

 (C) yEckbZ 200 cm o O;kl 2 mm   (D) yEckbZ 300 cm o O;kl 3 mm 

Sol. Y = 
2r

FL


 

   = 
Yr

FL
2

      
2r

L
 

  
2r

L
 is greatest for option A.  fodYi A ds fy;s vf/kdre  

 
10. The length of a copper wire increases by 0.01 metre when loaded with 10kg weight. Another copper 

wire of the same length but double the radius is loaded with the same weight. The increase in length of 
the second wire in metres will be   

 ,d rkEcs ds rkj dh yEckbZ esa o`f) 0.01 ehVj ls gksrh gS tc 10kg Hkkj ls Hkkfjr djrs gSaA leku yEckbZ ysfdu 

nqxquh f=kT;k ds vU; rkEcs ds rkj dks leku Hkkj ls Hkkfjr djrs gSaA f}rh; rkj dh yEckbZ esa o`f) ehVj esa gksxhA  
 (A) 0.002  (B) 0.005  (C*) 0.0025  (D) 0.01 
 
11. Which of the following statements is true ? 
 fuEu esa ls dkSulk dFku lR; gS \   

 (A*)  Elasticity of water is more than that of air (B)  Elasticity of water is less than that of air. 
 (C)  Both water and air, have equal elasticity  (D)  None of these. 
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 (A*)  ty dh çR;kLFkrk ok;q ls vf/kd gSA  (B)  ty dh çR;kLFkrk ok;q ls de gSA 

 (C)  ty o ok;q nksauks dh çR;kLFkrk leku gSA  (D)  buesa ls dksbZ ugha  
 
12. A copper solid cube of 60 mm. side is subjected to a pressure of 2.5 × 107  N/m2. If the bulk modulus of 

copper  is 1.25 × 1011 N/m2 then the change in the volume of the cube will be :  
 60 mm. Hkqtk ds ,d rkEcs ds Bksl ?ku ij 2.5 × 107  N/m2 nkc vkjksfir gSA ;fn rkEcs dk vk;ru izR;kLFkrk xq.kkad  

1.25 × 1011 N/m2 gS rc ?ku ds vk;ru esa ifjorZu gksxk:    
 (A*) 43.2 mm3  (B) 33.2 mm3  (C) 23.2 mm3  (D) 432 mm3  

Sol. Side of the cube   
 a = 60 mm = 60×10-3 m.  
 Change in the pressure  

 27 m/N105.2P   

 Bulk modulus B = 1.25 × 1011  N/m2  
 The volume of cube is  
 V = (60×10-3)3 

 The change in volume is  

 
   

 11

337

1025.1

1060105.2

B

PV
V











 

 = 43.2 × 10-9 m3 = 43.2 mm3 

Sol. ?ku dh Hkqtk  
 a = 60 mm = 60×10-3 m.  
 nkc esa ifjorZu  

 27 m/N105.2P   

 vk;ru izR;kLFkrk xq.kkad B = 1.25 × 1011  N/m2  

 ?ku dk vk;ru  
 V = (60×10-3)3 

 vk;ru esa ifjorZu  

 
   

 11

337

1025.1

1060105.2

B

PV
V











 

 = 43.2 × 10-9 m3 = 43.2 mm3 
 
13. In determination of  young modulus of elasticity of wire, a force is applied and extension is recorded. 

Initial length of wire is ‘ 1 m ’. The curve between extension and stress is depicted then young modulus 
of wire will be:      [M.Bank_Elast._1.4] [Made 2004] 

 ,d rkj ds ;ax xq.kkad ds irk yxkus ds fy, ,d cy vkjksfir fd;k tkrk gS ,oa foLrkj vkysf[kr fd;k tkrk gSA 

rkj dh izkjfEHkd yEckbZ ‘ 1 m ’ gSA foLrkj o izfrcy ds e/; oØ fn;k x;k gS rks rkj dk ;ax xq.kkad gksxk &  

    

4mm

Extension ( )foLrkj
2mm

4000KN/m2 8000KN/m2

Stress ( )çfrcy
( )KN/m2

 
 (A*) 2 × 109 N/m2 (B) 1 × 109 N/m2 (C) 2 × 1010 N/m2 (D) 1 × 1010 N/m2 

Sol. (A)  = 
Ay

F
  

y)A/F(





= slope of curve  (oØ dk <ky ) 

   
y


 = 

3

3

104000

10)24(


 

 

 Given (fn;k gS) l = 1m y =
3

3

102

104000



 = 2 × 109 N/m2 
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14. Under elastic limit, stress is :    
 (A) indirectly proportional to strain  (B*) directly proportional to strain  
 (C) independent to strain   (D) zero  
 izR;kLFk lhek esa izfrcy gksxk:         

 (A) fodf̀r ds O;RØekuqikrh    (B*) fod`fr ds lekuqikrh  

 (C) fod`fr ij fuHkZj ugha djrh   (D) 'kwU;  
Sol. According to Hooke’s law; if a body is deformed, the strain produced is directly proportional to the 

applied stress. When the stress is removed, the material returns back to its original dimension.  
 gqd fu;e ds vuqlkj] ;fn oLrq fo:fir gksrh gS] mRiUu fod̀fr vkjksfir izfrcy ds lekuqikrh gksrk gSA tc izfrcy 

gVk;k tkrk gS] inkFkZ okfil mlds ewy foek esa ykSV vkrk gSA 
 

15. A uniform rod is kept at smooth horizontal surface, a constant force is applied on the rod in horizontal 
direction at end ‘A’. Find the ratio of energy stored per unit volume at end A to the energy stored per 
unit volume in the middle of rod. [Made HRS sir (Jaipur)_2013-14] [Used TPT-7 2014-2015] 

 ,d le:i NM+ fpduh {kSfrt lrg ij j[kh gqbZ gS] NM+ ds A fljs ij {kSfrt fn'kk esa ,d fu;r cy vjksfir fd;k 

tkrk gSA fljs ‘A’ ij lafpr izfr ,dkad vk;ru dh ÅtkZ rFkk NM+ ds e/; fcUnq esa lafpr izfr ,dkad vk;ru dh 

ÅtkZ dk vuqikr gksxkA 

     

B A
F

 
 (A)  2   (B*)  4   (C)  8   (D) 10 

Sol. U = 
Y

)stress(

2

1 2

 

 Stress = 
area

Tension
 

 izfrcy (Stress) =  ruko@{ks=kQy 

 
2

2

2
middle

2
A

middle

A

)2/F(

F

)T(

T

U

U
   = 4    Ans.  (B) 

 

16. The work done per unit volume in stretching a wire is 
 ,d [khaps gq, rkj esa izfr ,dkad vk;ru ij fd;k x;k dk;Z gksxk % 
 (A*) (1/2) stress x strain      (B) (1/4) stress x elongation   
 (C) (1/2) stress x elongation force x elongation  (D) force x elongation 
 (A*) (1/2) izfrcy  x fod̀fr    (B) (1/4) izfrcy x yEckbZ esa foLrkj 

 (C) (1/2) izfrcy x foLrkfjr cy x yEckbZ esa foLrkj  (D) cy x yEckbZ esa foLrkj 

 
17. The stress versus strain graphs for wires of two materials A and B are as shown in the figure. If YA and 

YB are the Young's modulii of the materials, then    
 izfrcy rFkk fod̀fr ds e/; xzkQksa dks nks inkFkksZ A rFkk B ds rkjks ds fy, fp=k esa crk;k x;k gSA ;fn mu inkFkksZ ds 

;ax xq.kkad  YA rFkk YB gS rks &     

      
 (A) YB = 2YA   (B) YA = YB   (C) YB = 3YA   (D*) YA = 3YB  

Sol. 
strain

Stress
 = Y = slope of graph 

 
fod`fr

izfrcy
 = Y = xzkQ dh izo.krk 

  
30tan

60tan

Y

Y

B

A   = 3 

  YA = 3YB  
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18. If  is density of the material of a uniform rope of length  and  is the breaking stress. It is rotated in 
horizontal circular path then maximum angular velocity it can have for circular path :    
yEckbZ dh le:i jLlh ds inkFkZ dk ?kuRo  gS rFkk jLlh dh ruu lkeF;Z (breaking stress)   gSA bldks 

{kSfrt ry esa o`Ùkh; iFk ij ?kqek;k tkrk gSA bl o`Ùkh; iFk ds fy, ;g vf/kdre fdruk dks.kh; osx j[k ldrk gS : 

 (A*) 

21


  (B) 



2

1


  (C) 


22


  (D) 






2
 

Sol.  = 
A

x..dx.
m

0

2 



 

 
m

A2
 = 2 

 2 = 


2

2


   = 


21


.   

 
19. Two steel wires, where one has twice diameter and three times the length of the other, are stretched by 

the same force. The ratio of the elastic strain energy stored in them is  
 nks LVhy ds rkj] tgk¡ ,d rkj dk O;kl vU; rkj ls nqxquk gS rFkk yEckbZ rhu xquk gS] leku cy }kjk [khaps tkrs 

gSaA muesa lafpr izR;kLFk fod̀fr ÅtkZ dk vuqikr gksxk % 
 (A) 2 : 3   (B*) 3 : 4  (C) 3 : 2  (D) 6 : 1 
 
20. Three waveforms travelling along a straight line have the forms :   
 ,d ljy js[kk ds vuqfn'k lapfjr rhu rjaxs fuEu gS & 

 






 








 








 


3
tkxcosA32,

3
tkxcosA3,

3
tkxsinA2  

 the amplitude of the resulting waveform is ifj.kkeh rjax çfr:i dk vk;ke gS & 

 (A)  A332   (B) A31  (C*) A19   (D)   .AA32   
Ans. The waves can be added using a phasor diagram.  
 rjaxks dks Qstj vkjs[k dk mi;ksx djrs gq, tksM+k tk ldrk gSA 

 

21. A rubber band (two parallel strands of elastic material) has a spring constant of 10 Nm1. if the band cut 
in one place such that it now forms a single long strand of elastic material, then its new spring constant 
is:  

 ,d jcj cS.M ¼rubber band) (izR;kLFk inkFkZ ds cus gq, nks lekarj /kkxs) dk fLizax fu;rkad 10 Nm1 gSA ;fn cS.M 

dks fdlh ,d LFkku ls bl izdkj dkVk tkrk gS fd ;g izR;kLFk inkFkZ ls cus gq, ,dy /kkxs dk :i ys ysrk gSA rc 

bldk u;k fLizax fu;rkad gksxk :        

 (A) 20 Nm1  (B) 40 Nm1  (C*) 5 Nm1  (D) 2.5 Nm1 
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DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B50 
 

 
2. DPP Syllabus : 

DPP No. : B50 (JEE-ADVANCED) 
 

Total Marks :  38         Max. Time : 25 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.7 (4 marks 2 min.)  [20, 10] 
Subjective Questions ('–1' negative marking) Q.8 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.9 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP NO. : B50 
1. (B)  2. (A)  3. (A) (B)(D) 4. (A) (D)  5.  (B)(C) 6.  (A)(B)(D) 
7. (B)(C)  8. 3 9.  (A)  (q) ; (B)  (r) ; (C)  (p) ; (D)  (s) 
 

1. A uniform meter scale is supported from its 20 cm mark. A body suspended from 10 cm mark keeps the 

scale horizontal. However, the scale gets unbalanced if the body is completely immersed in water. To 

regain the balance the body is shifted to the 8 cm mark. Therefore, the specific gravity of the material of 

the body is.    

 ,d le:i ehVj iSekus ij 20 cm rd vad vafdr gS bl iSekus ds {kSfrt voLFkk dh fLFkfr esa 10 cm vafdr fcUnq 

ls ,d oLrq yVdh gqbZ gS ,oa bl fLFkfr esa ;fn oLrq laiw.kZ :Ik ls ikuh esa Mqch gqbZ gks rks iSekuk valrqfyr gSA  

iSekus ds larqyu ds fy, oLrq dks 8 cm fcUnq ij foLFkkfir fd;k tkrk gSA rks oLrq ds inkFkZ dk fof'k"V ?kuRo gksxk 

 (A) 5 (B*) 6 (C) 7 (D) 4 

Sol. (B) 
mg 10 = (mg – upthrust) 12  

10 1
1

12 (s.g)
  

 
 
 

 

1 10 1
1

12 6s.g
    

  s.g = 6 
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2. One end of light inelastic string is tied to a helium filled balloon and its other end is tied to bottom of a 
water filled container at point O. The container lies on a fixed horizontal surface and is pulled 
horizontally towards right with constant horizontal acceleration of magnitude a. Assuming no relative 
motion of balloon and water with respect to container, the string will be inclined with vertical line passing 
through O by an angle. (g is acceleration due to gravity)      

 ,d gYdh vizR;kLFk jLlh dk ,d fljk ,d fgyh;e ls Hkjs xqCckjs ls ca/kk gS o nwljk fljk ikuh ls Hkjs ik=k ds ryh 

ds fcUnq O ls ca/kk gSA ik=k ,d fLFkj {kSfrt lrg ij gS rFkk bldks nka;h rjQ ,d {kSfrt fu;r Roj.k ds ifjek.k  

'a' ds lkFk [khapk tkrk gSA ;g ekfu, fd ik=k ds lkis{k xqCckjs o ikuh dh dksbZ xfr ugha gks rks jLlh }kjk Å/okZ/kj 

js[kk tks fd 'O' ls xqtjrh gS ds lkFk cuk;k x;k dks.k gksxk (g xq:Ro ds dkj.k Roj.k) & 

       

 (A*)  = tan–1

g

a
 and string will be on right of vertical line passing through O. 

 (B)  = tan–1

a

g
 and string will be on right of vertical line passing through O. 

 (C)  = tan–1

g

a
 and string will be on left of vertical line passing through O. 

 (D)  = tan–1

a

g
 and string will be on left of vertical line passing through O. 

 (A*)  = tan–1

g

a
 rFkk O ls xqtjus okyh Å/okZ/kj js[kk ds nkfguh rjQ jLlh gksxhA 

 (B)  = tan–1

a

g
 rFkk O ls xqtjus okyh Å/okZ/kj js[kk ds nkfguh rjQ jLlh gksxhA 

 (C)  = tan–1

g

a
 rFkk O ls xqtjus okyh Å/okZ/kj js[kk ds cka;h rjQ jLlh gksxhA 

 (D)  = tan–1

a

g
 rFkk O ls xqtjus okyh Å/okZ/kj js[kk ds cka;h rjQ jLlh gksxhA 

Sol.  

 Let the density of gas and water by g and .  The volume enclosed by balloon is V. 
 Then the FBD of balloon is as shown 

  In equilibrium tan  =
g

a

F

F

y

x        

Sol.  

 ekuk xSl rFkk ikuh dk ?kuRo g rFkk  gSA xqCckjs }kjk ifjc) vk;ru V gSA rc xqCckjs dk FBD  

 lkE;oLFkk esa  tan  = 
g

a

F

F

y

x    
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3. The vessel shown in the figure has two sections. The lower part is a rectangular vessel with area of 
cross-section A and height h. The upper part is a conical vessel of height h with base area ‘A’ and top 

area ‘a’ and the walls of the vessel are inclined at an angle 30° with the vertical. A liquid of density  
fills both the sections upto a height 2h. Neglecting atmospheric pressure. 

 fp=k esa n'kkZ;s vuqlkj ,d uyh ds nks Hkkx gSA fupyk Hkkx ,d vk;rkdkj uyh gSa ftldk vuqizLFk dkV dk {ks=kQy 

A rFkk ÅapkbZ h gSA Åijh Hkkx ,d 'kaDokdkj uyh gS ftlds vk/kkj dk {ks=kQy A rFkk ÅapkbZ h gS vksj 'kadq dk Åijh 

{ks=kQy a gSA 'kaDokdkj uyh dh nhokj m/okZ/kj ls 30° ds dks.k ij gSA ,d nzo ftldk /kuRo  gS nksuksa Hkkxksa esa 2h 

ÅapkbZ rd Hkjrs gSA rc ¼ok;qe.Myh; nkc dks ux.; ekfu;s½  

 
 (A*) The force F exerted by the liquid on the base of the vessel is 2hgA  

 (B*) the pressure P at the base of the vessel is 2hg                 
 (C) the weight of the liquid W is greater than the force exerted by the liquid on the base 
 (D*) the walls of the vessel exert a downward force (F–W) on the liquid. 

 (A*) uyh ds vk/kkj ij æo }kjk vkjksfir cy F = 2hgA gSA  

 (B*) uyh ds vk/kkj ij nkc P = 2hg gSA                

 (C) æo dk Hkkj W, vk/kkj ij æo }kjk vkjksfir cy ls T;knk gSA 

 (D*) uyh dh nhokjsa æo ij uhps dh rjQ ,d cy (F–W) vkjksfir djrh gSA 
 
4. A wooden block, with a coin placed on its top, floats in water as shown in figure. The distances l and h 

are shown there. After some time the coin falls into the water. Then    
 fp=kkuqlkj ikuh esa rSj jgs ydM+h ds CykWd dh Åijh lrg ij ,d flDdk j[kk gqvk gSA nwfj;k¡ l rFkk h fp=k esa n'kkZbZ 

xbZ gSaA dqN le; i'pkr~ flDdk ikuh esa fxj tkrk gS rc % 

    

flDdk 

 
 (A*)  decreases  (B)  h increases  (C)  increases   (D*) h decreases 
 (A*)  ?kVsxh  (B)  h c<+sxh  (C)  c<+sxh  (D*) h ?kVsxh 
 
COMPREHENSION  (5 to 7)    
 A thin uniform rod of length  and mass m is freely pivoted about its end. The rod is initially held 

horizontally and released from rest. When the rod is vertical, an impulse J is applied to bring it to rest 
(this is in addition to any impulse provided by the pivot) 

 yEckbZ o m æO;eku dh ,d iryh ,dleku NM+ blds ,d fljs ls eqDr :i ls dhyfdr gSA NM+ izkjEHk esa 

{kSfrt fLFkfr esa gS ,oa fojkekoLFkk ls eqDr dh tkrh gSA tc NM+ Å/okZ/kj gksrh gS] bldks fojkekoLFkk esa ykus ds 

fy;s ,d vkosx J vkjksfir fd;k tkrk gSA ¼;g vkosx dhyfdr }kjk iznku fd;s fdlh vkosx ls vfrfjDr gS½  
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5.  Choose the correct option(s).   

(A) The angular velocity of the rod at the moment  it reaches the vertical position is 2


3g
 

(B*) The angular velocity of the rod at the moment  it reaches the vertical position is


3g
 

(C*) Normal reaction at hinge when rod becomes verticle is 
5mg

2
 

(D) Normal reaction at hinge when rod becomes verticle is 
3mg

2
 

 lgh dFkuksa dks pqfu, %   

(A) tc NM+ Å/okZ/kj fLFkfr esa igq¡prh gS rks bldk dks.kh; osx 2


3g
 gksxkA 

(B*) tc NM+ Å/okZ/kj fLFkfr esa igq¡prh gS rks bldk dks.kh; osx 


3g
 gksxkA  

(C*) tc NM+ Å/okZ/kj fLFkfr esa gksrh gS rks dhy ij yxus okyh vfHkyEc izfrfØ;k 
5mg

2
 gksxhA 

(D) tc NM+ Å/okZ/kj fLFkfr esa gksrh gS rks dhy ij yxus okyh vfHkyEc izfrfØ;k 
3mg

2
 gksxhA  

Sol. (A & B) By applying  COME  

  mg 
2


 = 

2

1
 I2 

  mg 
2


 = 

2

1
 

3

m 2
2   

   = 


3g
 

     

 

J  
(C&D) For normal reaction at hinge , consider acceleration of centre of mass . 

N - Mg = 
2m

2

 
 

N = 
5mg

2
 

  

 

mg

N 
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6. The impulse J required to bring it to rest when it reaches the vertical position : 
 tc ;g Å/okZ/kj fLFkfr ij igq¡prk gS rc bls fojke esa ykus ds fy, vkosx J gS % 

 (A*) Impulse is 
g

m
3


 when it is applied horizontally at distance  from pivoted point  

 (B*) Impulse is 
g

2m
3


 when it is applied horizontally at distance 

2


 from pivoted point. 

 (C) Minimum impulse is 
g

m
2


 when it is applied at distance  from pivoted point. 

(D*) If rod is stopped by applying minimum impulse then the is impulse imparted by pivot is 
m gl

2 3
    

 (A*) vkosx dk eku 
g

m
3


 gksxk tcfd bls {kSfrt fn'kk esa ?kw.kZu v{k ls nwjh ij yxk;k tk;sA  

 (B*) vkosx dk eku 
g

2m
3


 gksxk tcfd bls {kSfrt fn'kk esa ?kw.kZu v{k ls 

2


nwjh ij yxk;k tk;sA  

 (C) vkosx dk U;wure eku 
g

m
2


 gksxk tcfd bls ?kw.kZu v{k ls nwjh ij yxk;k tk;sA 

(D*) NM+ dks U;wure vkosx }kjk jksdus ij dhy }kjk NM+ ij vkjksfir vkosx 
m gl

2 3
 gksxkA      

Sol. (A) 

 

JP 

u   JP × = 
2m 3g

3




  JP = 

g
m

3


 

 

 (B) 

 

JQ Q 

/2   JQ × 
2


 = 

2m 3g

3




   JQ = 2m

g

3


 

 
 (C)   
              Impulse will be minimum if it is applied at lowest point  
 Angular impulse = Change in angular  momentum 

 J ×  = I  = 


 g3

3

m 2

 

 J = m 
3

g
 

 (D)J + J' = m
2


 = m

2

g3 
 

  J' = m
32

g
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7. If impulse is due to the collision of a particle of mass m, which collides perpendicularly to the rod when 
it reaches the vertical position and sticks to it. If rod comes to rest after collision then : 

 ;fn vkosx m æO;eku ds d.k dh VDdj ds dkj.k fn;k tk;s tks NM+ ls yEcor~ Vdjkdj blls fpid tkrk gS] tc 

NM+ Å/okZ/kj fLFkfr esa igq¡prh gSA ;fn VDdj ds i'pkr~ NM+ fLFkj gks tk;s rks: 

 (A) Minimum required velocity of the particle at the time of collision is 
g

4


 

 (B*) Minimum required velocity of the particle at the time of collision is 
g

3


 

 (C*) If particle collides at distance greater than 
2


 from pivoted point then velocity of the particle must 

be less than 
g

2
3


 

 (D) If particle collides at distance greater than 
2


 from pivoted point then velocity of the particle can be 

5 g

2 3


 

 (A) VDdj ds le; d.k dh U;wure vko';d pky 
g

4


 gksxhA 

 (B*) VDdj ds le; d.k dh U;wure vko';d pky 
g

3


 gksxhA  

 (C*) ;fn d.k dhyfdr fcUnq ls 
2



 
nwjh ls vf/kd nwjh ij Vdjkrk gS rks d.k dh pky 

g
2

3


 ls de gksuk pkfg;sA 

 (D) ;fn d.k dhyfdr fcUnq ls 
2



 
nwjh ls vf/kd nwjh ij Vdjkrk gS rks d.k dh pky 

5 g

2 3


 gks ldrh gSA  

Solution : 
 (A) & (B) : For velocity to be minimum, particle must collide at lowst point of the rod. 
 Now, from angular momuntum conservation (about pivoted point) 

 Li = Lf  m.v.. = 
2m 3g

.
3




   

g
.

3


 = vmin   

 (C) & (D) : Maximum velocity will be required if particle collides at distance 
2


 from pivoted point. 

  Li = Lf 

 mv
2


 – 

2m 3g

3




 = 0    

 v = 
2 3g

3




 

  v = 
g

2
3
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8. Two immiscible liquids are poured in a U–tube having densities 1 = 1.0 × 103 kg/m3 and 2 = 3.0 × 103 

kg/m3. Find the ratio of heights (of the liquids above their interface) 
2

1

h

h
 . 

 U–ufydk esa nks vfeJ.kh; nzo ftuds ?kuRo 1 = 1.0 × 103 kg/m3 rFkk 2 = 3.0 × 103 kg/m3  gS] Hkjs gq, gSaA 

muds vUr% i`"B ls Åij nzoksa dh Å¡pkbZ;ksa dk vuqikr 
2

1

h

h
Kkr dhft,A 

        
 Ans. 3 
Sol. p0 + 1gh1 = p0 + 2gh2 

  
2

1

h

h
 = 

1

2




 = 3. 

 
9. Initially springs are in natural length. On applying a variable force F on block towards right , elongation 

in spring S1 is x1. If block moves slowly and floor is smooth then -  
 izkjEHk esa fLizax viuh ewy yEckbZ esa gSA CykWd ij nka;h vksj ,d ifjofrZr cy F vkjksfir djus ij fLizax  S1 esa 

foLrkj x1 gSA ;fn CykWd /khjs&/khjs xfr djrk gS rFkk Q'kZ fpduk gS] rc % 

    

 

m
F 

k 1 k2 

S 1 S 2

Smooth

  

 

m 
F 

k1 k2

S1 S2

fpduk 
  (A) Work done by S2 on block  (p) 

2

2
1211

K

x)KK(K

2

1 
 

  (B) Work done by S2 on S1   (q) 
2

2
1211

K

x)KK(K

2

1 
  

  (C) Work done by F on block  (r) 2
11xK

2

1
  

  (D) Work done by S1 on wall  (s) zero  

  (A) CykWd ij S2 }kjk fd;k x;k dk;Z  (p) 
2

2
1211

K

x)KK(K

2

1 
 

  (B) S1 ij S2 }kjk fd;k x;k dk;Z   (q) 
2

2
1211

K

x)KK(K

2

1 
  

  (C) CykWd ij F }kjk fd;k x;k dk;Z  (r) 2
11xK

2

1
  

  (D) nhokj ij  S1 }kjk fd;k x;k dk;Z  (s) 'kwU;  

 Ans .  (A)  (q) ; (B)  (r) ; (C)  (p) ; (D)  (s)  
 

Sol. K1x1 = K2x2 = Keqx0 here Keq = 
21

21

KK

KK


 

 x2 = 
2

11

K

xK
 & x0 = 1

2

21 x
K

KK
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 Work done by F on block = 2
0eqxK

2

1
  

 = 
2

2

21

21

21

K

KK

KK

KK

2

1







 



x1

2= 
2

2
1211

K

x)KK(K

2

1 
 

 Work done by S2 on block = 
2

2
1211

K

x)KK(K

2

1 
   

 Work done by S2 on S1 = 2
11xK

2

1
 

 Work done by S1 on wall = 0 
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Course : VIKAAS (01JA) 

PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B51 TO B53 
 

2. DPP Syllabus : 

DPP No. : B51 (JEE-ADVANCED) 
Total Marks :  38         Max. Time : 28 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.6 (4 marks 2 min.)  [16, 08] 
Subjective Questions ('–1' negative marking) Q.7 to Q.8 (4 marks 5 min.) [08, 10] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 
 

ANSWER KEY OF DPP NO. : B51 
1. (C) 2.  (B) 3. (A) (C)(D)  4. (A) (C)  5. (A) (B)  6. (B) (C) (D)  
7. 4 8. 9 9. (C)  
 
1. A spherical shell of mass M and radius R filled completely with a liquid of same mass and set to rotate 

about a vertical axis through its centre has a moment of inertia 1I  about the axis. The liquid starts leaking 

out of the hole at the bottom. If moment of inertia of the system is 2I  when the shell is half filled and 3I  

is the moment of inertia when entire water drained off, then :   
 M nzO;eku rFkk R f=kT;k dk xksyh; dks"k leku nzO;eku ds nzo ls iw.kZ :i ls Hkjk gqvk gSA rFkk blds nzO;eku dsUnz 

ls xqtjus okyh Å/okZ/kj v{k ds lkis{k ?kw.kZu dj jgk gSA bl v{k ds lkis{k bldk tM+Ro vk?kw.kZ 1I  gSA xksys dh ryh 

ij fLFkr fNnz ls nzo ckgj cguk izkjEHk djrk gSaa tc dks"k vk/kk Hkjk gqvk jgrk gS rc bl fudk; dk tM+Ro vk?kw.kZ 

2I  gSA rFkk tc nzo iwjk ckgj fudy tkrk gS rc tM+Ro vk?kw.kZ 3I  gS rks  

 (A) 1

2

1.5





  (B) 1

2

0.67





  (C*) 1

3

1.6





  (D) 2

3

1.4





 

Sol.   (C) 222
1 15

16

5

2

3

2
MRMRMRI   

 2 2 2
2

2 2 M 13
I MR R MR

3 5 2 15
    

 2
3 3

2
MRI   6.1

3

1 
I

I
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2. A uniform disc of mass m & radius R is pivoted at its centre O with its plane vertical as shown in figure 

A circular portion of disc of radius 
R

2
is removed from it. The time period of small oscillations of 

remaining portion about O is -    
 nzO;eku m o f=kT;k R dh ,dleku pdrh blds dsUnz O ij fdyfdr gSA pdrh dk ry Å/oZ gSA fp=k A esa n'kkZ;s 

vuqlkj 
R

2
 f=kT;k dk o`Ùkh; Hkkx dkVdj vyx dj fn;k tkrk gSA 'ks"k Hkkx dk O ds lkis{k vYi nksyu dk 

vkorZdky gksxk -  

      
R

R/2

O 

 

 (A) 3
R

g
  (B*) 

13R

g
  (C) 2

39R

16g
  (D) 2 

7R

6g
  

Sol. T = 2
cmmgy




 = 
2MR

2
 –  

2 2
1 M R M R

2 4 2 4 2

             
 =  

213MR

32
  ycm =  

R

6
 

 T = 2 
13 R

4 g
  

 
3*. An elastic rod will change its length, if    
 (A*)  the rod is suspended at one end   
 (B) The rod is allowed to fall freely under gravity   
 (C*)  the rod is rotated about one end on a frictionless horizontal table   
 (D*)  the rod is given a horizontal acceleration by a force applied at one end 
 ,d izR;kLFk NM+ dh yEckbZ esa ifjorZu gksxk ;fn    

 (A*) NM+ ,d fljs ls vkyfEcr gSA    

 (B) NM+ dks xq:Ro ds v/khu eqDr :i ls fxjus fn;k tkrk gS 

 (C*)  NM+ ,d fljs ds lkis{k ?k"kZ.kghu {kSfrt est ij ?kw.kZu djrh gSA 

 (D*)  NM+ dks ,d fljs ij cy yxkdj {kSfrt Roj.k fn;k tkrk gSA 

 
4. A light cylindrical  tube ‘T’ of length  and radius ‘r’ containing air is inverted in water (density d). One 

end of the tube is open and the other is closed. A block ‘B’ of density 2d is kept on the tube as shown 
in the figure. The tube stays in equilibrium in the position shown. (Assume the atmospheric pressure is 
to be P0.). Assume that density of air is very small than density of block and water. Pick up the correct 
statement(s).       

  yEckbZ vkSj r f=kT;k dh gok ls Hkjh ,d gYdh csyukdkj V~;wc ‘T’ dks d ?kuRo okys ikuh esa mYVk j[kk gqvk gSA 

V~;wc dk nwljk fljk [kqyk gS vkSj ,d fljk cUn gSA  2d ?kuRo okyk ,d CykWd B, V~;wc ds Åij fp=kkuqlkj j[kk gSA 

V~;wc fp=k esa fn[kkbZ fLFkfr esa lkE;koLFkk esa gSA (ok;qe.Myh; nkc dks P0. ekusa) ekfu;s fd ok;q dk ?kuRo] CykWd o 

ikuh ds ?kUkRo dh rqyuk esa ux.; gSA lR; dFku pqfu;sA   
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(A*) the volume of block B is 
3

r2
   CykWd B dk vk;ru

3

r2
 gSA 

 (B) the volume of block B is 
3

r2 2
  CykWd B dk vk;ru 

3

r2 2
 gSA 

 (C*) the pressure of air trapped in the tube is P0  + d g 






 
3

h


  

 V~;wc esa fLFkr ok;q dk nkc P0  + d g 






 
3

h


 gSA 

 (D) the pressure of air trapped in the tube is P0  + d g 






 
3

2
h


  

 V~;wc esa fLFkr ok;q dk nkc P0  + d g 






 
3

2
h


 gSA 

Sol. The free body diagram of block + tube inclusive of water is as 
shown below 
Since the block + tube system shown in figure is in equilibrium   
 Net weight of system = buoyant force 

 2d Vg + r2

3

2
 dg = (V + r2) dg  

 where V is the volume of block B   (2d – d) V = 
3

dr2
 

 or  V = 
3

r2
  

 The pressure of the air trapped inside the tube is same as pressure at point A in the water as shown 
 in figure. 

     

  P = P0 + 






 
3

h


dg    Ans.  Pa = P0  + dg 






 
3

h


  

Sol. CykWd + V~;wc dk (ikuh ds lkFk) dk free body diagram fp=kkuqlkj gSA  

pwafd  block + tube fudk; lkE;koLFkk esa gSA  

fudk; dk Net Hkkj = mRIykou cy 

 2d Vg + r2

3

2
dg = (V + r2) dg  

 tgk¡ V, block B  dk vk;ru gSA  (2d – d) V = 
3

dr2
 or  V = 

3

r2
  

 tube ds vUnj fLFkr gok dk nkc fcUnq A ij cy nkc ds cjkcj gksxkA 

     

  P = P0 + 






 
3

h


 dg    Ans.  Pa = P0  + dg 






 
3

h
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COMPREHENSION  
 A horizontal uniform rod of mass 'm' has its left end hinged to the fixed incline plane, while its right end 

rests on the top of a uniform cylinder of mass 'm' which in turn is at rest on the fixed inclined plane as 
shown. The coefficient of friction between the cylinder and rod, and between the cylinder and inclined 
plane, is sufficient to keep the cylinder at rest.    

 ,dleku {kSfrt ,d NM+ ftldk nzO;eku 'm' gS bldk ck;ka fljk fLFkj tM+or~ (fixed) ur ry ij dhyfdr gSA 

tcfd nka;k fljk le:i csyu ds 'kh"kZ ij fojke esa gSA csyu dk nzO;eku 'm' gS rFkk ;g fLFkj ur ry ij fojke esa 

fp=kkuqlkj gSA csyu o NM+ ds e/; ?k"kZ.k xq.kkad rFkk ur ry o csyu ds e/; ?k"kZ.k xq.kkad csyu dks fojke esa j[kus 

ds fy, i;kZIr gSA 

       
 
5. Choose the correct option(s) for normal reaction 
 vfHkyEc izfrfØ;k ds fy;s lgh dFkuksa dk pquko dhft;sA  

(A*) The magnitude of normal reaction exerted by the rod on the cylinder is 
2

mg
 

(B*) The magnitude of normal reaction exerted by the inclined plain on the cylinder is 
3mg

2
 

(C) The magnitude of normal reaction exerted by the inclined plain on the cylinder is 
5mg

2
 

(D) The magnitude of normal reaction exerted by the rod on the cylinder is 
3mg

2
 

(A*) NM+ }kjk csyu ij vkjksfir vfHkyEc izfrfØ;k 
2

mg
 gksxhA 

(B*) ur ry }kjk csyu ij vkjksfir vfHkyEc izfrfØ;k 
3mg

2
 gksxhA  

(C) ur ry }kjk csyu ij vkjksfir vfHkyEc izfrfØ;k 
5mg

2
 gksxhA  

(D) NM+ }kjk csyu ij vkjksfir vfHkyEc izfrfØ;k 
3mg

2
 gksxhA  

 
Sol. FBD of rod and cylinder is as shown.  
 NM+ rFkk csyu dk eqDr oLrq fp=k gSA 

       
 
 Net torque on rod about hinge 'O' = 0 
 fuyEcu 'O' ds lkis{k NM+ ij ifj.kkeh cy vk?kw.kZ 'kwU; gSA  

    N1 × L  = mg ×  
2

L
 or 

2

mg
N1   

 
 
 Net torque on cylinder about its centre C is zero.  
 csyu ij blds nzO;eku dsUnz C ds lkis{k cy vk?kw.kZ 'kwU; gSA 

    f1R = f2 R   or f1 = f2  
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 Net torque on cylinder about hinge O is zero. 
 csyu ij fuyEcu O ds lkis{k cy&vk?kw.kZ 'kwU; gSA 

    N2 × L = N1 × L + mgL or N2 = 
2

mg3
 

 
6. Let mass of cylinder is doubled as  a result  friction between rod and cylinder is f1 and between inclined 

plane and cylinder is f2. (suppose friction is still sufficient to keep cylinder at rest) 
 choose the incorrect option(s)   
 ekuk csyu dk æO;eku nqxquk gks tkrk gS rks ifj.kkeLo:i csyu rFkk NM+ ds e/; ?k"kZ.k f1 gS ,oa csyu rFkk urry 

ds e/; f2  gSA. ¼ekuks fd vc Hkh csyu dks fojke ij j[kus ds fy;s ?k"kZ.k i;kZIr gS½ xyr fodYi@fodYiksa dks pqfu;s 

 (A) f1 = f2 (B*) f1 = 2f2 (C*) f2 = 2f1  (D*) f1 = 
5

3
f2   

Sol. Net torque on cylinder about its centre C is zero  
 f1R = f2R    f1 = f2 

 

7. A wire of uniform cross section is hanging vertically and due to its own weight its length changes. There 
is a point ‘C’ on the wire such that change in length AC is equal to the change in length BC. Points A, B 

& C are shown in figure. If 
BC

AC
 = n – 1 (where 'n' is an integer). Find the value of 2n.   

 fu;r vuqizLFk dkV {kS=kQy okys ,d rkj dks m/oZ yVdk;k tkrk gS rFkk blds Lo;a ds otu ds dkj.k bldh 

yEckbZ ifjofrZr gksrh gSA rkj ij ,d fcUnq C bl izdkj fLFkr gS fd yEckbZ AC esa ifjorZu yEckbZ BC esa ifjorZu 

ds leku gSA fcUnq A, B rFkk C fp=k esa iznf'kZr gSaA ;fn 
BC

AC
= n – 1 gks rks 2n dk eku Kkr djksA (tgk¡ 'n'  

dksbZ iw.kk±d gS)    

         
Sol. 4 

  

 Tension in elementary section of width dx is  
  T =  xg  ( = mass / length) 
  extension of length x (= BC) of wire is 

  x = 


x

0

dx
YA

)xg(
  = 

YA2

x2
   ... (1) 

  extension in total length of wire  l(=AB) is 2x 

  2x = 
YA2

g2
    ... (2) 

  from equation (1) and  (2) 

  x = 
2


 

Ans. 
AC

BC
 =

x

x
  = ( 2 – 1)    n = 2, 2n = 4 
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Sol.   

 dx pkSM+kbZ ds vo;o Hkkx esa ruko  

  T =  xg  ( = æO;eku / yEckbZ) 

  x (= BC) yEckbZ ds rkj esa izlkj    

  �x = 


x

0

dx
YA

)xg(
  = 

YA2

x2
  ... (1) 

 � (=AB) dqy yEckbZ ds rkj esa izlkj 2x gSA 

  2x = 
YA2

g2
    ... (2) 

 � lehdj.k (1) o (2) ls 

  x = 
2


 

  Ans. 
PC

AC
 =

x

x
  = ( 2 – 1)   

 
8. A sample of a liquid has an initial volume of 1.5 L. The volume is reduced by 0.2 mL, when the pressure 

increases by 140 kPa. If the bulk modulus of the liquid is 1.05 × 10n Pa, then find the value of 'n'.   
nzo ds ,d uewus dk izkjfEHkd vk;ru 1.5 yhVj gSA tc nkc 140 kPa }kjk c<+k fn;k tk, rks vk;ru 0.2 feyh 

yhVj ls ?kV tkrk gSA ;fn æo dk vk;ru izR;kLFkrk xq.kkad 1.05 × 10n Pa gks rks 'n' dk eku Kkr dhft;sA. 
Ans. 9 

Sol. B = – 
V/V

P




 = –
V

PV




  = – 
3

3

102.0

101405.1



 = 1.05 × 109 Pa . 

 
9. The ring shown in figure is performing pure rolling on a rigid surface. Radius of ring is 'R' and angular 

velocity of ring is ''. There are four points marked on the ring as shown. After time t = 



. Match the 

columns.    
 ,d oy; fp=kkuqlkj n`<+ lrg ij 'kq) yksVuh xfr dj jgh gSA oy; dh f=kT;k 'R' rFkk dks.kh; osx '' gSA oy; 

ij fp=kkuqlkj pkj fcUnq vafdr fd;s x;s gSaA t = 



 le; i'pkr~ LrEHkksa dk feyku dhft,A  

     

B

A

D

C

R

  
  Column I     Column II  
 (P)  Displacement of A    (1) ( + 2) R 

 (Q)  Displacement of B    (2) 4R 2   

 (R)  Displacement of C   (3) ( – 2) R 

 (S)  Displacement of D   (4) 4R 
  LrEHk I      LrEHk II  

 (P)  A dk foLFkkiu     (1) ( + 2) R 

 (Q)  B dk foLFkkiu     (2) 4R 2   

 (R)  C dk foLFkkiu    (3) ( – 2) R 

 (S)  D dk foLFkkiu    (4) 4R 
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 Codes : 
  P Q R S 
 (A) 1 2 4 3 
 (B) 2 1 2 3 
 (C*) 2 3 2 1  
 (D) 4 3 2 1 

Sol. 
B

A

D

C

D

C

B

A

t=0

 

 Ans : (A) q , (B) r , (C) q,  (D) p 
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DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B51 TO B53 
 

 

DPP No. : B52 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 
ANSWER KEY OF DPP No. : B52 

1. (A) 2. (D)  3. (C)  4. (B)  5. (C) 6. (C) 7. (B) 
8. (B)  9. (A) 10. (B)  11. (A) 12. (C)  13. (D) 14. (D) 
15. (B)  16. (B) 17. (C) 18. (C) 19. (D)  20. (D) 

 

1. A cubical block of side ' a ' and density '  ' slides over a fixed inclined plane with constant velocity ' v ' . 
There is a thin film of viscous fluid of thickness ' t ' between the plane and the block . Then the 
coefficient of viscosity of the thin film will be : (Acceleration due to gravity is g)  

 Hkqtk a o ?kuRo    dk ,d ?kukdkj xqVdk ,d fLFkj ur ry ij fu;r osx v ls fQlyrk gSA ry o xqVds ds e/; 

t eksVkbZ dh ';ku nzo dh iryh fQYe gSA rks iryh fQYe dk ';kurk xq.kkad gksxkA ¼xq:Ro ds dkj.k Roj.k g gS½ 

         

 (A*)   = 
agtsin

v

 
 (B) 

2agt sin

v

 
   (C) 

v

agtsin 
   (D)  none of these  buesa ls dksbZ ugh 

Sol.  Viscous force (';ku cy) = mg sin  

  A 
v

t
 = mg sin  or a2  

v

t
 = a3g sin  

  = 
t gsin a

v

     

2. A thin horizontal movable plate is separated from two fixed horizontal plates P1 and P2 by two highly 
viscous liquids of coefficient of viscosity 1 and 2 as shown, where 2 = 41. Area of contact of 
movable plate with each fluid is same. If the distance between two fixed plates is h, then the distance h1 
of movable plate from upper fixed plate such that the movable plate can be moved with a constant 
velocity by applying a minimum constant horizontal force F on movable plate is (assume velocity 
gradient to be uniform in each liquid).     

 ,d iryh {kSfrt xfr djus ;ksX; IysV nks fLFkj {kSfrt IysVksa P1 o P2 ds e/; Hkjs vR;Ur ';ku nzoksa dks fp=kkuqlkj 

i`Fkd djrh gS ftuds ';kurk xq.kkad 1 o 2 fp=kkuqlkj gS tgk¡ 2 = 41 xfr djus ;ksX; IysV dk izR;sd nzo ds 

lkFk lEidZ {ks=kQy leku gSA ;fn nksuksa fLFkj IysVksa ds e/; nwjh h gS rks nwjh h1 tks fd Åij okyh fLFkj IysV dh 

xfr dj ldus okyh IysV ls nwjh gSA rks ml U;wure {kSfrt fu;r cy F dk eku fdruk gksuk pkfg;s fd xfr dj 

ldus ;ksX; IysV fu;r osx ls xfr dj lds (;g ekfu, fd izR;sd nzo esa osx izo.krk leku gS) 

 

 (A) 
h

4
   (B) 

h

2
   (C) 

2h

3
   (D*) 

h

3
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Sol. Let v be the velocity of the movable plate and F is equal to viscous force 
 ekuk xfr djus ;ksX; fiLVu dk osx v gS o F ';ku cy ds cjkcj gSA 

 F = 1 2
1 1

v v
A

h h h

 
    

  
1

dF

dh
 = 0  h1 = 

h

3
 

 
3. A rectangular metal plate has dimensions of 10 cm × 20 cm. A thin film of oil separates the plate from a 

fixed horizontal surface. The separation between the rectangular plate and the horizontal surface is 0.2 
mm. An ideal string is attached to the plate and passes over an ideal pulley to a mass m. When m = 
125 gm, the metal plate moves at constant speed of 5 cm/s across the horizontal surface. Then the 
coefficient of viscosity of oil in dyne–s/cm2 is(Use g=1000 cm/s2)  
,d vk;rkdkj /kkfRod IysV dh foek,a 10 cm × 20 cm gSA 0.2 mm eksVkbZ dh rsy dh ,d iryh fQYe IysV dks 

fLFkj {kSfrt lrg ls vyx djrh gSA ,d vkn'kZ Mksjh dks IysV ls tksM+k tkrk gS rFkk ;g nwjh ,d vkn'kZ f?kjuh ls 

xqtjrs gq;s ,d nzO;eku m ls tqM+h gSA tc m = 125 gm, rks /kkfRod IysV {kSfrt lrg ij 5 cm/s dh fu;r pky 

ls xfr djrh gSA rks rsy dk ';kurk&xq.kkad dyne-s/cm2 esa gksxk (g=1000 cm/s2)  & 

       
 (A) 5   (B) 25    (C*) 2.5   (D) 50 
Soln: The coefficient of viscosity is the ratio of tangential stress on top surface of film (exerted by block)  to 

that of velocity gradient( vertically downwards) of film. Since mass m moves with constant velocity, the 
string exerts a force equal to mg on plate towards right. Hence oil shall exert tangential force mg on 
plate towards left.  

 ';kurk xq.kkad fQYe dh Åijh lrg ij (CykWd }kjk vkjksfir ) Li'kZ js[kh; çfrcy rFkk fQYe dh osx ço.krk 

(Å/okZ?kj uhps dh vksj) dk vuqikr gksxkA pwafd nzO;eku m fu;r osx ls xfr djrk gS] Mksjh IysV ij nka;h vksj mg 

ds cjkcj cy vkjksfir djrh gSA blfy;s rsy IysV ij cka;h vksj Li'kZjs[kh; cy vkjksfir djrk gSA 

  
F / A

(v 0) / x
 

 
 =

125 1000 /10 20

(5 0) / .02

 


= 2.5 dyne–s/cm2  

4. A metal block of area 0.10 m2 is connected to a 0.020 kg mass via a string that passes over an ideal 
pulley as shown in figure. A liquid with a film thickness of 0.30 mm is placed between the block and the 
table. When system is released the block moves to the right with a small constant speed of 0.090 ms–1, 
then coefficient of visocity of liquid is : 

 {ks=kQy 0.10 m2 dk ,d /kkrq dk CykWd Mksjh }kjk 0.020 kg nzO;eku ls tqM+k gqvk gS] Mksjh vkn'kZ f?kjuh ds Åij ls 

fp=kkuqlkj xqtj jgh gSA 0.30 mm eksVkbZ dh ,d nzo dh fQYe CykWd o Vscy ds e/; fLFkr gSA tc fudk; dks 

NksM+k tkrk gS] CykWd nka;h vksj fu;r y?kq pky 0.090 ms–1 ls xfr djrk gSA rc nzo dk ';kurk xq.kkad gS & 

      

 (A) 
10

3
× 10–3 Pa s (B*) 

20

3
× 10–3 Pa s (C) 10–2 Pa s (D) 

40

3
× 10–3 Pa s   

Sol. Shear force vi:i.k cy F  = T = mg = 0.020 × 10 = 0.2 N 

 Shear stress on the fluid nzo ij vi:i.k çfrcy = 
F

A
 = 

0.2

0.1
 = 2 

 Strain rate fod̀fÙk nj = 



 = 
3

0.090

0.30 10
 

  =  
stress

strain  rate

çfrcy

fod`fÙk nj
 = 

32(0.30 10 )

(0.090)


 = 

20

3
× 10–3 Pa s.    
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5. A sphere of mass m and radius r is projected in a gravity free space with speed v. If coefficient of 

viscosity of the medium in which it moves is 
1

6
, the distance travelled by the body before it stops is : 

m nzO;eku ,oa  r  f=kT;k dk xksyk ,d xq:Rojfgr vkdk'k  esa v  pky ls ç{ksfir fd;k tkrk gSA ;fn ek/;e ftlesa 

;g xfr'khy gS dk ';kurk xq.kakd 
1

6
 gS ] rks oLrq }kjk :dus ls iwoZ r; dh x;h nwjh gksxh :   

 (A) 
mv

2 r
  (B) 

2mv

r
  (C*) 

mv

r
  (D) 

mv

4r
 

Sol. The only force acting on the body is the viscous force  
 fi.M ij dsoy ';ku cy gh yxrk gS 

 Here ;gk¡ ,  
vdv

m
dx

 = –6rv = – rv 

   
0 x

v 0

mdv rdx       x = 
mv

r
. 

 
6. Two identical spherical drops of water are falling (vertically downwards) through air with a steady 

velocity of 5 cm/sec. If both the drops coalesce (combine) to form a new spherical drop, the terminal 
velocity of the new drop will be- (neglect bouyant force on the drops.)  

 nks ,dleku xksykdkj ikuh dh cwans gok esa Å?okZ/kj uhps fxj jgh gS rFkk mudk lhekUr osx 5 lseh@ls- gSA ;fn nksuksa 

cwans vkil esa fey dj u;h xksykdkj cwan cuk ns rks ubZ cwan dk lhekUr osx D;k gksxk & (cwan ij mRIykou cy dks 

ux.; ekusa) 

 (A) 5 × 2 cm/sec (B) 5 × 2 cm/sec (C*) 5 × (4) 1/3 cm/sec (D) 
5

2
cm/sec. 

 (A) 5 × 2 lseh-@ls- (B) 5 × 2  lseh-@ls- (C) 5 × (4) 1/3 lseh-@ls- (D) 
5

2
 lseh-@ls- 

Sol. When two drops of radius r each combine to form a big drop, the radius of big drop will be given by 
 tc r f=kT;k dh nks xsans la;qDr gksdj cM+h cwUn cuk;s rks cM+h cwUn dh f=kT;k gksxhA 

   34
R

3
  = 3 34 4

r r
3 3

 
   

  or R3 = 2r3   or   R = 1/ 32 r    

  Now 
2

R

r

V R

V r

 
   

 = 
2 1

3 32 4  

    VR=  5 × 41/3 cm/s  
 
7. A uniform solid sphere of relative density 5 is released in water filled in a long vertical tube. Its terminal 

velocity acheived is V. If another uniform solid sphere of same material but double the radius is 
released in the same water then the terminal velocity achieved will be.    

 ,dleku ,d Bksl xksyk ftldk lkisf{kd ?kuRo 5 gS bldks ikuh ls Hkjh gqbZ yEch Å/okZ/kj  uyh ds vUnj NksM+k 

tkrk gSA blds }kjk izkIr lhekUr osx  V gSA ;fn nwljs lekax Bksl xksys dk inkFkZ ogh ys o nqxquh f=kT;k ysa rks 

mlh ikuh esa NksM+us ij vc bldk lhekUr osx gksxk & 

 (A) V   (B*) 4V   (C) V/4   (D) 2V 
Sol. Initially the terminal velocity V of sphere of radius a is  
  Weff = 6aV    .... (1) (Weff = weight – Bouyant force) 
 As the radius is doubled, mass is increased to 8 times and new terminal velocity will be 
   8Weff = 62aV' .... (2) 
 from 1 and 2 V' = 4V 
 f=kT;k a ds xksys dk lhekUr osx V gSA 

  Weff = 6aV .... (1) (Weff = Hkkj – mRIykou cy) 

 tSls f=kT;k nqxuh dh tkrh gS nzO;eku 8 xquk gksxk vr% u;k lhekUr osx 

   8Weff = 62aV' .... (2) 
 lehdj.k 1 o 2 ls  V' = 4V 
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8. Two uniform solid  balls of same density   and  of radii r and 2r are dropped in air and fall vertically 
downwards. The terminal velocity of the ball with radius r is  1 cm s–1, then the terminal velocity of the 
ball of radius 2r will be (neglect bouyant force on the balls.)  

 nks lekax Bksl xsans ftudk ?kuRo leku gS rFkk f=kT;k r rFkk 2r gS mudks gok esa NksM+k tkrk gSA os Å/okZ/kj uhps 

fxjrh gS f=kT;k r dh xsan dk lhekUr osx 1 cm s–1 gS rc f=kT;k 2r dh xsan dk lhekUr osx D;k gksxk &(mRIykou 

cy dks ux.; ekusa) 
 (A) 0.5 cm s–1  (B*) 4 cm s–1  (C) 1 cm s–1  (D) 2 cm s–1  
Sol. At equilibrium   lkE;oLFkk ij 

 mg = 6 r  or 34
r g

3


  = r

  
2

r
2

2r

v (r)

v (2r)
  or v2r = (vr) × 4  = 4 cm/s. 

 
9. When a ball is released from rest in a very long column of viscous liquid, its downward acceleration is 

‘a’(just after release). Then its acceleration when it has acquired two third of the maximum velocity :   
tc ,d xsan fojke ls ';ku nzo ds ,d yEcs LrEHk esa NksM+h tkrh gS] bldk uhps dh vksj Roj.k ‘a’ gS (NksM+us ds 

rqjUr ckn) bldk Roj.k Kkr djks tc ;g vf/kdre osx dk nks frgkbZ osx izkIr djrk gSA  

 (A*)  
a

3
   (B) 

2a

3
   (C) 

a

6
  (D) none of these buesa ls dksbZ ugha 

Sol. (A)        

  
 When the ball is just released, the net force on ball is Weff (= mg – buoyant force) 
 The terminal velocity ‘vf’ of the ball is attained when net force on the ball is zero. 
  Viscous force 6r vf = Weff   

 When the ball acquires 
2

3
rd of its maximum velocity vf  

 the viscous force is  = 
2

3
 Weff. 

 Hence net force is Weff – 
2

3
Weff  =

1

3
Weff 

  required acceleration is = 
a

3
 

Sol. (A) 

  

Weff Weff Weff

Figure (1) Figure (2) Figure (3)

tc xsan lhekUr osx dk

çkIr dj ysrh gS2/3rd
  

 

6 r vph f

W  = 6 r veff fph

  6 r    v =    W  ph f eff
2
3

2
3

tc xsan 

NksM+h tkrh gS

tc xsan lhekUr osx  

çkIr dj ysrh gS

 
 tc xsUn NksM+h tkrh gS rks xsUn ij dqy cy Weff (= mg – mRiykod cy) 

 xsUn dk lhekUr osx ‘vf’ tc xsUn ij dqy cy 'kwU; gSA 

  ';ku cy  6r vf = Weff   

 tc xsUn bldk vf/kdre osx vf dk 
2

3
rd osx izkIr djrh gS rks 

 ';ku cy gS = 
2

3
 Weff. 
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 bl izdkj dqy cy gS Weff – 
2

3
Weff  = 

1

3
Weff 

  vHkh"V Roj.k gS =
a

3
  

 
10. A container filled with viscous liquid is moving vertically downwards with constant speed 3v0. At the 

instant shown, a sphere of radius r is moving vertically downwards (in liquid) has speed v0. The 
coefficient of viscosity is . There is no relative motion between the liquid and the container. Then at the 
shown instant, the magnitude of viscous force acting on sphere is    

 ,d ik=k tks fd ,d ';ku nzo ls Hkjk gS o uhps dh rjQ fu;r pky 3v0 ls xfr dj jgk gSA fn;s x;s {k.k ij ,d 

r f=kT;k dk xksyk Å/okZ/kj uhps dh rjQ (nzo esa) v0 pky ls xfr dj jgk gSA ';kurk xq.kkad  gSA ik=k o nzo ds 

e/; dksbZ lkisf{kd xfr ugh gSA rks bl fn;s x;s {k.k ij xksys ij ';ku cy dk ifjek.k gS & 

 
 (A) 6r v0   (B*) 12r v0   (C) 18  r v0   (D) 24r v0  
Sol. Relative to liquid, the velocity of sphere is 2v0 upwards. 
  viscous force on sphere  = 6r 2v0 downward= 12r v0 downward 
 nzo ds lkis{k] xksys dk osx 2v0 Åij dh rjQ gSA 

  xksys ij ';ku nzo  = 6r 2v0 uhps dh rjQ = 12r v0 uhps dh rjQ 
 

11. A rain drop of radius 0.3 mm falling vertically downwards in air has a terminal velocity of 1m/s. The 
viscosity of air is 18 × 10–5 poise. The viscous force on the drop is -   

. Å/oZ uhps fxjrh gqbZ 0.3 feeh f=kT;k dh ,d o"kkZ dh cwan dk ok;q esa lhekUr osx 1 eh-/ls- gS ok;q dh ';kurk 18 × 

10
–5 

poise gSA cwan ij ';ku cy gS&  
 (A*) 101.73 × 10–4 dyne    (B) 101.73 × 10–5 dyne  
 (C) 16.95 × 10–5 dyne    (D) 16.95 × 10–4 dyne 

 (A) 101.73 × 10
–4

 Mkbu    (B) 101.73 × 10
–5

 Mkbu 

 (C) 16.95 × 10
–5

 Mkbu    (D) 16.95 × 10
–4

 Mkbu 

Sol. Viscous force (';ku cy) = 6 rv  = 6 × 18 × 10
–5

 × 0.03 × 100  = 101.73 × 10
–4

 dyne. 
 
12. Two copper balls of radius r and 2r are released at rest in a long tube filled with liquid of uniform 

viscosity. After some time when both the spheres acquire critical velocity (terminal velocity) then ratio of 
viscous force on the balls is :         
r rFkk 2r f=kT;k dh nks rk¡cs dh xsanks dks lekax ';kurk ds nzo ls Hkjh yEch ufydk esa fLFkjkoLFkk ls eqDr fd;k x;k 

gSA dqN le; i'pkr~ tc nksuksa xsan ØkfUrd osx (vUR; osx) çkIr dj ysrh gS rks xsanks ij ';ku cyksa dk vuqikr 

gksxkA      
 (A) 1 : 2   (B) 1 : 4   (C*) 1 : 8  (D) 1 : 18  

Sol. Mg – fB = Fv  
4

3
r3(m – l)g = Fv 

 
13. From amongst the following curves, which one shows the variation of the velocity v with time t for a 

small sized spherical body (release from rest) falling vertically downwards in a long column of a viscous 
liquid is best represented by : ` 

 ,d NksVs vkdkj dh ,d xksykdkj oLrq dks ,d yEcs LrEHk esa j[ks ';kurk ;qDr nzo esa Å/okZ/kj fxjus ds fy, osx  v 

dk le; t ds lkFk lcls mi;qDr xzkQ dkSulk gSA ¼oLrq dks fojke ls eqDr fd;k tkrk gSA½  

 (A)  (B)   (C)   (D*)  
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Sol.  

The speed increases and become constant. Therefore the graph thatg best represents the velocity as 
function of time is   

  
pky c<+rh gS o fu;r gks tkrh gSA vr% og xzkQ tks fd osx dk le; ds lkFk Qyu ckrk;sxk og gSA  

 
 

14. A solid sphere falls with a terminal velocity of 10 m/s in air. If it is allowed to fall in vacuum,    
,d Bksl xksyk ok;q esa 10 eh@ls- lhekUr osx ls fxjrk gSA ;fn bldks fuokZr esa fxjk;k tk;s & 

 (A) terminal velocity will be more than 10 m/s (B) terminal velocity will be less than 10 m/s 
 (C) terminal velocity will be 10 m/s  (D*) there will be no terminal velocity 
 (A) lhekUr osx 10 m/s ls vf/kd gksxk  (B) lhekUr osx 10 m/s ls de gksxk 

 (C) lhekUr osx 10 m/s gksxkA   (D*) ogka dksbZ lhekUr osx ugha gksxk 

Sol. In absence of viscous force, velocity of sphere increases with distance. So there wil be no terminal 
velocity. 

 ';ku cy dh vuqifLFkfr esa] xksys dk osx nwjh ds lkFk c<+rk tkrk gSA blfy;s ogka dksbZ lhekUr osx ugha gksxkA 

 

15. A block of mass ‘ M ’ area of cross-section ‘A’ & length ‘’ is placed on smooth horizontal floor. A force ‘ 
F’ is applied on the block as shown. If ‘ y ’ is young modulus of material, then total extension in the block 
will be: 

nzO;eku ‘ M ’ vuqizLFk dkV {ks=kQy ‘A’ o yEckbZ ‘’ dk xqVdk fpdus {kSfrt Q'kZ ij j[kk gSA ,d cy ‘ F ’ xqVds ij 

n'kkZ;s vuqlkj vkjksfir fd;k tkrk gSA ;fn ‘ y ’ inkFkZ dk ;ax xq.kkad gS rks xqVds esa dqy foLrkj gksxkA  

      
 

{kS=kQy 

 

 (A) 
Ay

F
     (B*) 

Ay2

F
  

 (C) 
Ay3

F
    (D) cannot extend foLrkj ugha gks ldrkA 

Sol (B) 

  /////////////////////////////////////////////     
 Acceleration   (Roj.k) a = F/m 

 then (rks) T = 


Fx

m

Fmx
  

 Extension in 'dx' element (dx vYika'k es foLrkj) –  d =
Ay

Fxdx

Ay

Tdx


   

 Total extension  (dqy foLrkj)    =  





0

Ay2

F

Ay

Fxdx
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16. A particle moves in a plane with a constant speed along a path y= 2x2 + 3x – 4 When the particle is at  

(0, –4) the direction along which it is moving is inclined to the X axis at an angle     

 ,d d.k fdlh ry esa iFk y= 2x2 + 3x – 4 ds vuqfn'k fu;r pky ls xfr'khy gSAtc d.k fcUnq (0, –4) ij gS rc 

bldh xfr fd fn'kk  X v{k ls fdl dks.k ij gksxh  

 (A) 630 (B*) 720 (C) 270 (D) 00 

Sol. (B)  

 
dy

4x 3
dx

   = 3 (at x = 0) 

  tan  = 3 
= 72° 

 

17. Two particles A and B are moving in XY plane. Particle A moves along a line with equation y = x while 
B moves along X axis such that their X coordinates are always equal. If B moves with a uniform speed 
3 m/s, the speed of A is.   

 nks d.k A rFkk B] XY ry esa xfr'khy gS ,d d.k A, y = x  lehdj.k okyh js[kk ds vuqfn'k tcfd d.k B, X ds 

vuqfn'k bl izdkj xfrf'ky gS fd buds X funsZ'kkad ges'kk ,d leku jgrs gSA ;fn d.k B ,d leku pky 3 m/s, ls 

xfr'khy gks rks A dh pky gksxh  

 (A) 3 m/s (B) 
1

m / s
3

 (C*) 3 2  m/s (D) 
3

2
m/s 

Sol. (C) 
Vcos45 = 3 

v 3 2 m / s   

18. A steel rod is projecting out of a rigid wall. The shearing strength of steel is 345 MN/m2.The dimensions  
AB =  5 cm , BC = BE = 2 cm . The maximum load that can be put on the face ABCD is:(neglect 
bending of the rod) (g = 10 m/s2)   

 ,d LVhy dh NM+ n`<+ nhokj ls fp=kkuqlkj ckgj dh vksj yxh gqbZ gSA LVhy dh Li'khZ; lkeF;Z (shearing 

strength) 345 MN/m2 gSA foek,sa AB =  5 cm , BC = BE = 2 cm A vf/kdre~ Hkkj tks Qyd ABCD ij j[k ldrs 

gSa] gksxk : (NM+ ds eqM+us dks ux.; ekus) (g = 10 m/s2) 

      

A B

C
D

E
F 

  
 (A)3450 Kg   (B)1380 Kg   (C*)13800Kg   (D)345 Kg   

Sol. F = shear strength x area on which shear stress acts 
 F = Li'khZ; izcyrk x {ks=kQy ftl ij Li'khZ; izfrcy dk;Zjr gSA 
 =  345 × 106 × 4 × 10–4 
 = 138000 N = 13800 Kg 

 
 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-15 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

19. Four uniform wires of the same material are stretched by the same force. The dimensions of wire are as 
given below. The one which has the minimum elongation has :  

 leku inkFkZ ds ,d lekax (uniform) pkj rkj leku cy ls [khpas tkrs gSA rkjksa dh foek;s uhps fn;s vuqlkj gSA 

dkSuls ,d rkj dk izlkj ¼yEckbZ esa o`f)½] U;wure gksxk % & 

 (A) radius 3mm, length 3m   (B) radius 0.5 mm, length 0.5 m 
 (C) radius 2mm, length 2m   (D*) radius 3mm, length 2m 
 (A) f=kT;k 3mm ] yEckbZ 3 m    (B) f=kT;k 0.5 mm, yEckbZ 0.5 m 

 (C) f=kT;k 2mm ] yEckbZ 2 m    (D*) f=kT;k 3mm, yEckbZ 2m 

Sol.  =  
yr

F
2


      
2r


 

 Only option 'radius 3mm, length 2m' is satisfying the above relation. 
 dsoy fodYi ^f=kT;k 3mm, yEckbZ 2m' mijksä lEcU/k dks larq"V djrk gSA 
 

20. Two light strings, each of length , are fixed at points A and B on a fixed horizontal rod xy. A small bob 
is tied by both strings and in equilibrium, the strings are making angle 45° with the rod. If the bob is 
slightly displaced normal to the plane of the strings and released then period of the resulting small 
oscillation will be :      

 leku yEckbZ  dh nks gYdh jfLl;ka tM+or~ {kSfrt NM+ xy ds fLFkj fcUnqvksa A o B ij ca/kh gqbZ gSA ,d gYdh xsan 

dks nksuksa jfLl;ksa ls fp=kkuqlkj tksM+k tkrk gSA lkE;oLFkk esa jfLl;k¡ NM+ ls 45° dks.k cukrh gSA ;fn xsan dks 

jfLl;ksa ds ry ds yEcor~ FkksM+k lk foLFkkfir djds NksM+ fn;k tk; rks ifj.kkeh vYi nksyuksa dk vkorZdky gksxkA 
x y

45° 45°

A B

 

 (A) 2
g

22 
   (B) 2

g

2
   (C) 2

g


   (D*) 2

g2


 

Sol. Resulting torque on the bob = mg
2


 sin  

 MI of bob about axis xy = 
2

m 2
 

 For small angle   

 ckWc ij ifj.kkeh cyk?kw.kZ = mg 
2


sin  

 v{k xy ds ifjr% ckWc dk tM+Ro vk?kw.kZ = 
2

m 2
 

 vYi dks.k ds fy,  

   =  .
g2



I

 `  

                            



mg  

  .
g2

2T
g2 
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One or more than one options correct type ('–1' negative marking)  Q.3 to Q.8 (4 marks 2 min.)  [24, 12] 
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Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 

 

ANSWER KEY OF DPP NO. : B53 
1. (A)  2. (C)  3. (B) (D)  4. (A) (C)  5. (A)(B)(D)  6. (A) (B)   
7. (B) (C)  8. (A) (C)  9. 10 10.  (A) – p,q,r,t ; (B) – p,q,s ; (C) – p,r,s,t ; (D) – p,s 

 

1. A man is rowing a boat of mass m with a constant velocity ‘v0’ in a river the contact area of boat is ‘A’ 
and coefficient of viscosity is . The depth of river is ‘D’. The force required to row the boat is (Assume 
that velocity gradient is constant, given that v0 = 100 m/s,  = 10–1 poise = 10–2 N-sec-m–2, D = 4m and 
A = 4m2 )  

 ,d O;fDr ,d unh esa m æO;eku dh ,d uko dks ‘v0’ fu;r osx ls pyk jgk gS] uko dk lEidZ {ks=kQy ‘A’ gS o 

';kurk xq.kkad  gSA unh dh xgjkbZ ‘D’ gSA uko pykus ds fy, vko';d cy Kkr djksA ekuk osx izo.krk fu;r gSA 

 fn;k gS  v0 = 100 m/s,  = 10–1 poise = 10–2 N-sec-m–2, D = 4m and A = 4m2 ) 
 (A*) 1 N   (B) 0.1 N  (C) 100 N  (D) 10 N  
Sol. Fext – FV = m ares  
 As boat moves with constant velocity ares = 0  
 D;ksafd uko fu;r osx ls pyrh gS ares = 0   

 

D

Fext
v0

FV

ares

A
Base 
Area

  
  Fext = FV  

 But ysfdu FV =  A 
dv

dz
 , but ysfdu 

dv

dz
  = 0v 0

D


 = 0v

D
     

 then rc  Fext = FV = 0Av

D


 = 

–210 4 100

4

 
 = 1N 
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2. With two fingers, you hold a cone motionless upside down, as shown in figure. The mass of the cone is 
(m = 2kg), and the coefficient of static friction between you fingers and the cone is ( = 1). The 
minimum normal force (in Newton) that must be applied with each finger in order to hold up the cone is : 

 tc vki nks Å¡xfy;ksa dh lgk;rk ls fp=kkuqlkj Åij dh vksj ls ,d uhps dh vksj dsfUær xfrghu 'kadq dks idM+rs 

gSaA 'kadq dk æO;eku (m = 2kg) gS rFkk vkidh Å¡xfy;ksa ,oa 'kadq ds e/; LFkSfrd ?k"kZ.k xq.kkad ( = 1) gSA dks.k dks 

blh fLFkfr esa idM+s jgus ds fy;s vkidh izR;sd Å¡xyh }kjk bl ij vkjksfir U;wure vfHkyEc cy (U;wVu esa) D;k 

gksxk? 

     

FingerFinger

4cm

6cm    
(A) 25N   (B) 75N   (C*) 50N  (D) 100N 

Sol. 

 

mg 

37° 

53° 
N 

f f 

N 

 

  

mg + 2N cos53° =2N cos37°  

  mg + 2N
5

3
= 2

5

4
N 

  mg = N
5

6

5

8







   

      N = 50 newton 
 
3. Two bodies A and B are moving with same constant speed v in clockwise direction in a horizontal circle 

of radius R and are initially diagonally opposite. The particle B now achieves a tangential acceleration a 
m/s2. Then :      

       

 (A) they collide after time 
R

a


   

 (B*) they collide after time 
2 R

a


 

 (C) relative velocity just before collision is aR  

 (D*) relative velocity just before collision is 2 aR  
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 nks d.k A vkSj B nf{k.kkorZ (clockwise) fn'kk esa R f=kT;k ds ,d {kSfrt o`Ùk ij izkjEHk esa fod.kZ ds foijhr fn'kk 

esa] fu;r pky v ls xfreku gSA vc d.k B dk Li'kZjs[kh; Roj.k a m/s2 gS] rks : 

       

 (A) ;s nksuksa 
R

a


 le; ds ckn Vdjk;sxsaA 

 (B*) ;s nksuksa 
2 R

a


 le; ds ckn Vdjk;sxsaA 

 (C) VDdj ls rqjUr igys lkis{k osx aR  gksxkA 

 (D*) VDdj ls rqjUr igys lkis{k osx 2 aR  gksxkA  

Sol. R + Distance travelled by A = Distance travelled by B 
 R + A ds }kjk r; nwjh = B ds }kjk r; nwjh 

 R + vt = vt +
1

2
 at2 

 t = 
2 R

a


 

 vBA = VB – VA = 2 aR . 
 
4. A wave pulse moving in the positive x-direction along the x-axis is represented by the wavefunction  

y (x, t) = 
2

2.0

(x 3.0 t) 1 
, where x and y are in centimeters and t is in seconds. Then      

 /kukRed x-v{k fn'kk esa] x-v{k ds vuqfn'k xfreku ,d rjax LiUn dk rjax Qyu fuEu izdkj fn;k tkrk gSA  

y (x, t) = 
2

2.0

(x 3.0 t) 1 
, tgk¡ x rFkk y lsUVhehVj esa rFkk t lsd.M esa gSA rks & 

 (A*) The speed of particle at time t = 1 sec. and x = 3cm is zero. 
 (B) The speed of particle at time t = 1 sec. and x = 3cm is 2 cm/s.  
 (C*) The speed of the pulse is 3.0 cm/s 
 (D) The speed of the pulse is 0.33 cm/s 
 (A*) d.k dh t = 1 sec. rFkk x = 3 cm ij pky 'kwU; gksxhA 

 (B) d.k dh t = 1 sec. rFkk x = 3 cm ij pky 2 cm/s gksxhA 

 (C*) LiUn dh pky 3.0 cm/s gSA 

 (D) LiUn dh pky 0.33 cm/s gSA 

Sol. The speed of the particle (x, t) is
22 ]1)t3x[(

)t3x(12

t

y









 . Therefore at x = 3 and t = 1, 0
t

y





. 

 The speed of the pulse = 
coefficient of t

coefficient of x
 = 3.0 cm/s 

 d.k dh pky (x, t) is 
2 2

y 12 (x 3t)

t [(x 3t) 1]

 
 

  
 vr% x = 3 rFkk t = 1, 

y
0

t





. 

 vr% LiUn dh pky = 
t

x

 dk xq.kkad

 dk xq.kkad
 = 3.0 cm/s 
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5. If CBA


 , then choose the correct option : [ A


 and B


 are non zero vectors] 

 (A*) C


 is perpendicular to )BA(


    (B*) C


 is perpendicular to )B–A(


 

 (C) C


 is perpendicular to )BA(


        (D*) C


 is perpendicular to A


 and B


 

 ;fn CBA


  gks rks lR; fodYiksa dk p;u djks : [ A


 rFkk B


 v'kwU; lfn'k gSa]   

 (A) lfn'k C


 lfn'k )BA(


  ds yEcor~ gSA  (B) lfn'k C


 lfn'k )B–A(


 ds yEcor~ gSA 

 (C) lfn'k C


 lfn'k )BA(


 ds yEcor~ gSA      (D) lfn'k C


 lfn'kA


 and B

ds yEcor~ gSA 

Sol. C


is perpendicular to A


 , B


 , )BA(


 , )B–A(


as all these are in the same plane. 

 C


 is parallel to )BA(


 . 

 C

bu lHkh lfn'kksa A


, B


, )BA(


 , )B–A(


ds yEcor~ gS D;ksafd ;s lHkh leku ry esa gSaA  

 tcfd C


 , )BA(


  ds lekUrj gSA  

 
COMPREHENSION :        
 A fixed cylindrical tank having large cross-section area is filled with two liquids of densities  and 2  

and in equal volumes as shown in the figure. A small hole of area of crosssection  

a = 6 cm2 is made at height h'(h' < h) from the bottom.    

 fp=k esa çnf'kZr og̀n~ vuqçLFk dkWV {ks=kQy ds tM+or~ csyukdkj VSad esa  rFkk 2  ?kuRo ds nks nzo leku vk;ru esa 

fp=kkuqlkj Hkjs gq, gSA 'a =  6  lseh-2 vuqçLFk dkWV {ks=kQy dk ,d y?kq fNnz ry ls h'(h' < h) Åpk¡bZ ij cuk;k 

tkrk gSA  

     

 

h 

h 

area =  6 

h'

R 

cm 2 

 
6. Choose the correct option(s)  
 lgh dFkuksa dk pquko dhft;sA 

(A*) Height h' from the bottom of cyllinder, it should be punctured for R to be maximum is 
3h

4
.   

(B*) Value of maximum R is 
3h

2
 

(C) Height h' from the bottom of cyllinder, it should be punctured for R to be maximum is 
h

2
.   

(D) Value of maximum R is 
3h

4
 

(A*) R ds vf/kdre eku ds fy;s  csyu dh ryh ls Å¡pkbZ h' dk eku 
3h

4
 gksuk pkfg;sA   

(B*) R dk vf/kdre eku 
3h

2
 gksxkA 

(C) R ds vf/kdre eku ds fy;s  csyu dh ryh ls Å¡pkbZ h' dk eku 
h

2
 gksuk pkfg;sA   

(D) R dk vf/kdre eku 
3h

4
 gksxkA  
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7. Choose the correct option(s) as per above comprehension. 
 lgh dFkuksa dk pquko dhft;sA 

(A) For h' = 
h

2
, area of cross section of stream of liquid just before it hits the ground is 3  cm2 

(B*) For h' = 
h

2
, area of cross section of stream of liquid just before it hits the ground is 2 cm2 

 (C*) Time required by efflux to hit the ground is 
2h'

g
 

 (D) Time required by efflux to hit the ground is 
h'

g
 

(A) h' = 
h

2
 ds fy;s] æo dh /kkjk ds tehu ls Vdjkus ds rqjUr igys, bldk vuqizLFk dkV 3  cm2 gksxkA 

(B*) h' = 
h

2
 ds fy;s] æo dh /kkjk ds tehu ls Vdjkus ds rqjUr igys, bldk vuqizLFk dkV 2 cm2 gksxkA 

 (C*) ikuh dks fNæ ls tehu rd vkus esa yxk le; 
2h'

g
 

 (D) ikuh dks fNæ ls tehu rd vkus esa yxk le; 
h'

g
 

Sol. (7)  

 p0 + gh + 2g (h – h') = p0 + 
1

2
(2V2) 

 v =  3gh – 2gh'   

 t = 
2h'

g

 
 
 

 

 x =  h' 6h – 4h'   

 
dx

dh
 = 0, for max. x 

 h' = 
3h

4
 

 x = 
3h

2
 

(8 & 9) For h' = 
h

2
 

 
 Applying bernoulli's equation 

 P0 +
2

1
  × 2 × V2  = P0 + 2g × 

2

h
 + gh 

 v = gh2   

 
2

1
 × g × t2  = 

2

h
   t = 

g

h
 

 R = v × t   
 Applying continuity equation 

 6  × gh2  =  gh3  × A 

 A = 2cm2   
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8. For the initial liquid stream, at the shown instant, Choose correct options : 
 izkjafHkd rjy /kkjk ds fy,] n'kkZ;s x;s {k.k ij lgh fodYi pqfu,:   

 (A*) velocity of efflux is v = 
 6h – 4h' g

2
 

 (B) velocity of efflux is v = 3gh  

 (C*) For h' = 
h

2
, angle with the surface at which stream of liquid hits the ground is 1 1

tan
2

  
 
 

 

 (D) For h' = 
h

2
, angle with the surface at which stream of liquid hits the ground is tan–1  2  

 (A*) cfg%L=kko dk osx v = 
 6h – 4h' g

2
 gSA 

 (B) cfg%L=kko dk osx v = 3gh  gSA 

 (C*) h' = 
h

2
  ds fy;s] ry ds lkFk dks.k ftl ij rjy dh /kkjk /kjkry ls Vdjkrh gS] 

1 1
tan

2
  
 
 

 gSA 

 (D) h' = 
h

2
 ds fy;s ry ds lkFk dks.k ftl ij rjy dh /kkjk /kjkry ls Vdjkrh gS]tan–1  2  gSA 

Sol. velocity of efflux is  v 2gh  

    v 2gh > gh  

  option (1) is correct 
  option (2) is wrong 

 Final velocity with which liquid hits the ground is 3gh  

  

 




3gh

2gh 

gh 

  

 tan =
gh

2gh
 tan =

1

2
 

        = 1 1
tan

2
  
 
 

 

 Option (iii) correct 
 option (iv) incorrect   
 
9. A 900 kg elevator hangs by a steel cable for which the allowable stress is 1.15 × 108 N/m2. Minimum 

diameter required if the elevator accelerates upward at 1.5 m/s2 is 
26 10

n




m (Take g = 10m/s2, here 'n' 

is an positive integer). Find 'n'. 
 900  kg dh ,d fy¶V LVhy ds rkj ls yVdh gS ftldh ruko lgu'khyrk 1.15 × 108 N/m2. gSA vxj fy¶V mij 

dh vksj 1.5 m / sec2  ls Rofjr gks rks bl Roj.k ds fy, U;wure O;kl 
26 10

n




ehVj gks rks ndk eku Kkr 

dhft;sA  

 (g = 10m/s2, ;gk¡ 'n' ,d /kukRed iw.kk±d gSA½   
Ans. 10 

Sol. 1.15 × 108 = 










 



4

d

)a10(900
2

  d =  
10

6
cm =  

10

06.0
m =  



 

10

106 2

m  

 = 


 

10

106 2

m   
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10. Match the column :    
   Column–I     Column–II 

 (A)     (p) Speed of component travelling wave is portion  

 Two strings each of length  and linear mass  AP will be 
T


 [M.Bank_String_6.8] 

 density  and 9 are joined together and  
 system is oscillated such that joint P is node  
 T is tension in the strings. A and B are fixed ends. 

 (B)     (q) Speed of component travelling wave in the  

 Two strings each of length  and linear mass  portion AP will be more than that in portion BP. 
 density  and 9 are joined together and  
 system is oscillated such that joint P is antinode.  
 T is tension in each string.A and B are fixed ends. 
 

 (C)    (r) Frequency of oscillation of the system AB can  

 P is the mid–point of the string fixed at both ends.      be 
1 T

2 
  

 T is tension in the string and  is its linear mass density. 
 

 (D)    (s) Frequency of oscillation of the system AB can  

 T is the tension in the string fixed at A and B is free  be 
1 T

4 
 

 end. P is mid–point. is its the linear mass density. 
       (t) Wavelength of the wave in the portion PB can 

       be . 
2

3


 

 fuEu dks lqesfyr dhft, :     

   LrEHk–I     LrEHk–II 

 (A)      (p) AP Hkkx esa lapfyr rjax ?kVd dh pky  

  yEckbZ rFkk js[kh; nzO;eku ?kuRo     
T


 gksxhA  

  o 9 dh nks Mksfj;k ,d nwljs ls tqM+h gqbZ gS  

 rFkk fudk; bl çdkj nksyu djrk gS fd fcUnq  

 P fuLiUn gS T, Mksfj;ksa esa ruko gSA A rFkk B fLFkj  

 (tM+or~) fljs gSA 

 (B)      (q) AP Hkkx esa lapfjr rjax ?kVd dh pky Hkkx BP  

  yEckbZ rFkk js[kh; nzO;eku ?kuRo  o 9 dh  esa lapfjr rjax ?kVd dh pky ls vf/kd gksrh gSA  

 nks Mksfj;k ,d nwljs ls tqM+h gqbZ gS rFkk fudk; bl  

 çdkj nksyu djrk gS fd fcUnq P çLiUn gS T,  

 Mksfj;ksa esa ruko gSA A rFkk B fLFkj (tM+or~) fljs gSA 
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 (C)      (r) fudk; AB ds nksyu dh vko`fÙk 
1 T

2 
 

 P nksuksa fljksa ls ca/kh Mksjh dk e/; fcUnq gSA          gks ldrh gSA  

 T Mksjh esa ruko gS rFkk  bldk js[kh; nzO;eku ?kuRo gSA 

 (D)      (s) fudk; AB ds nksyu dh vko`fÙk  
1 T

4 
 

 A ls ca/kh rFkk B fljs ls eqDr Mksjh esa ruko T gSA P  gks ldrh gSA 

 e/; fcUnq gSA  bldk js[kh; nzO;eku ?kuRo gSA  

        (t) PB Hkkx esa rjax dh rjaxnS/;Z 
2

3


 gks ldrh gSA 

 Ans. (A) – p,q,r,t ; (B) – p,q,s ; (C) – p,r,s,t ; (D) – p,s 
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DAILY PRACTICE PROBLEMS 

NO. B54 TO B55 
 

 
2. DPP Syllabus : 

DPP No. : B54 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)  [60, 40] 
 

ANSWER KEY OF DPP No. : B54 
1. (A) 2. (D)  3. (C) 4. (C) 5. (B) 6. (B) 7. (D) 
8. (C) 9. (A)  10. (B) 11. (C) 12. (C)  13. (B) 14. (B) 
15. (D) 16. (D) 17. (B) 18. (C) 19. (C) 20. (B) 
 
1. A uniform elastic rod of cross-section area A, natural length L and Young's modulus Y is placed on a 

smooth horizontal surface. Now two horizontal forces (of magnitude F and 3F) directed along the length 
of rod and in opposite direction act at two of its ends as shown. After the rod has acquired steady state, 
the extension of the rod will be      

 ,d ,dleku izR;kLFk NM+ ftldk dkV {ks=k A gS rFkk izkdf̀rd yEckbZ L rFkk ;ax izR;kLFkrk xq.kkad Y gS bldks ,d 

fpdus {kSfrt lrg ij j[kk tkrk gSA vc nks {kSfrt cy ¼ftuds ifj.kke F o 3F gS½ dks NM+ ds yEckbZ ds vuqfn'k 

fp=kkuqlkj ,d nwljs ds foijhr fn'kk esa fljksa ij fp=kkuqlkj yxk;k tkrk gSA tc NM+ LFkk;h voLFkk izkIr dj ysrh 

gS rks ml le; NM+ dk foLrkj gksxk &     

    

 (A*) L
YA

F2
  (B) L

YA

F4
  (C) L

YA

F
  (D) L

YA2

F3
 

Sol.  

 Tension in rod at a distance x from right edge is  
 nka;s fljs ls NM+ ij x nwjh ij ruko  

  T = F(3 – 2 
L

x
)    

  net extension in rod = 
L

0

T 2F
dx L

YA YA
  

  NM+ esa dqy foLrkj = 
L

0

T 2F
dx L

YA YA
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2. The equation of a wave travelling on a string is y = 4 sin
2

 x
8t

8

  
 

  . If x and y are in cm. then velocity 

of wave is - 
  (A) 64 cm/sec in –x direction   (B) 32 cm/sec in –x direction  
  (C) 32 cm/sec in +x direction   (D*) 64 cm/sec in +x direction  

  Mksjh ij lapfjr rjax dh lehdj.k y = 4 sin 
2

 x
8t

8

  
 

  gSA ;fn x rFkk y cm esa gS rc rjax dk osx gksxk  

  (A) 64 cm/sec _.kkRed x fn'kk esa  (B) 32 cm/sec _.kkRed x fn'kk esa  

  (C) 32 cm/sec /kukRed x fn'kk esa   (D*) 64 cm/sec /kukRed x fn'kk esa  

Sol.  direction positive /kukRed fn'kk  

  V = 
k


= 64 cm/sec 

 
3. The equation of a progressive wave is given by y = a sin (628t – 31.4x). If the distance are expressed in 

cms and time in seconds, then the wave length will be - 
izxkeh rjax dh lehdj.k  y = a sin (628t – 31.4x) gSa ;fn nwjh dks cm esa rFkk le; dks lSd.M esa O;Dr fd;k 

tk;s rks rjaxnS/;Z gksxh  
  (A) 314 cm  (B) 628 cm  (C*) 0.2 cm  (D) 400 cm 

Sol.  k =
2


 = 31.4 

  = 0.2 cm 
 

4. The displacement y (in cm) produced by a simple harmonic wave is y = 
10


sin 







 


17

x
t200 . The 

periodic time and maximum velocity of the particles in the medium will respectively be - 

ljy vkorZ xfr }kjk mRiUUk foLFkkiu y (cm esa) y = 
10


sin

x
200

17

   
 

  gSA vkorhZ le; rFkk ek/;e esa d.kksa dk 

vf/kdre osx Øe'k% gksxk 

  (A) 10–3
 sec and  RkFkk 330 m/sec   (B) 10–4

 sec and RkFkk 20 m/sec 

  (C*) 10–2
 sec and RkFkk 20 m/sec   (D) 10–2

 sec and RkFkk 200 m/sec 
Sol.  T = 10–2

 sec and  
 VP = A ×  = 20 m/sec 
 

5. The density of the material of a wire used in sonometer is 75 × 10–2kg/m3. If the stress on the wire is 

3.0 × 104N/m2, the speed of transverse wave in the wire will be - 

 ,d Lojekih ds rkj ds inkFkZ dk ?kuRo 75 × 10–2kg/m3 
gSA ;fn rkj ij izfrcy (stress) 3.0 × 104N/m2 

gS, rks 

rkj esa vuqizLFk rjax dh pky gksxh- 
 (A) 100 m/s (B*) 200 m/s (C) 300 m/s (D) 400 m/s 

Sol. V = 
strees


 = 200 m/s 

 
6. Two small boats are 10m apart on a lake. Each pops up and down with a period of 4.0 seconds due to 

wave motion on the surface of water. When one boat is at its highest point, the other boat is at its 
lowest point. Both boats are always within a single cycle of the waves. The speed of the waves is : 

 >hy ij nks NksVh ukaos 10 ehVj nwjh ij gSA çR;sd ukaos ikuh dh lrg ij rjax xfr ds dkj.k Åij ,oa uhps  

4.0 lSd.M ds vkorZdky ls xfr djrh gSA tc ,d uko mPpre fcUnq ij gksrh gS] rc nwljh uko blds fuEure 

fcUnq ij gksrh gSA nksuksa uko ges'kk ,d gh rjax LiUn ds vUrxZr jgrh gSA blds  rjax dh pky gS & 
  

 (A) 2.5 m/s  (B*)  5.0 m/s  (C) 14 m/s  (D) 40 m/s 
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Sol. distance between beats = 
2


 = 10 m  

   = 20m  
  time penod , T = 4 sec .  
  V = / T = 20 m / 4sec.= 5m/s.   
 
7. A transverse periodic wave on a string with a linear mass density of 0.200 kg/m is described by the 

following equation y = 0.05 sin(420t – 21.0 x)    
 where x and y are in metres and t is in seconds. The tension in the string is equal to :  
 0.200 fdxzk-@eh- jSf[kd nzO;eku ?kuRo dh jLlh ij ,d vuqizLFk vkorhZ rjax fuEu lehdj.k }kjk O;Dr dh tkrh 

gS & y = 0.05 sin(420t – 21.0 x) 

tgk¡ x rFkk y eh- esa rFkk t lsd.M esa gSA jLlh esa ruko 'T' cjkcj gS &      
 (A) 32 N  (B) 42 N  (C) 66 N  (D*) 80 N 

Sol. V =
T


 =

k


     T = 

2

2k

 
= 

2
420

21

 
 
 

 × 0.2 = 80 N.  

 
8. Which of the following function correctly represent the travelling wave equation for finite values of x and 

t : 
 x rFkk t ds fuf'pr ekuksa ds fy, fuEu esa ls dkSulk Qyu izxkeh rjax lehdj.k dks iznf'kZr djrk gS&  
 (A) y = x2 – t2     (B) y = cosx2 sint 
 (C*) y = log (x2 – t2) – log(x – t)   (D) y = e2x sint 

Sol. (C)  y = 
2 2x t

log
x t




 = log(x + t) (  log a – log b = log
a

b
 ) 

  
y

x




 = 
1

(x t)
 

  
2

2

y

x




 =
2

1

(x t)



    and ;k  

y

t




 =
( x / t)

(x t)

 


  =
v

(x t)
  

  
2

2

y

t




 =
2

2

v

(x t)



      

2

2

y

x




 = 
2

1

v

2

2

y

t




 

 Which is the general form of wave equation.  
 tks rjax xfr ds lehdj.k dk O;kid :i gSA 

 
9. When a harmonic wave is propagating through a medium, the displacement ‘y’ of a particle of the 

medium is represented by y = 10 sin
2

5


 (1800 t  x). The time period will be  

 tc ,d vkorhZ rjax ,d ek/;e ls xqtjrh gS rks ek/;e ds d.k dk foLFkkiu y = 10 sin
2

5


 (1800 t  x)  }kjk 

iznf'kZr fd;k tkrk gSA vkoZrdky gksxk&  

 (A*) 
1

360
s  (B) 

1

36
 s  (C) 36 s   (D) 360 s  

 
10. A transverse wave described by equation y = 0.02sin (x + 30t) (where x and t are in metres and 

sec.respectively) is travelling along a wire of area of cross–section 1mm2 and density 8000kg/m3. What 
is the tension in the string ?      

 ,d vuqizLFk rjax dks lehdj.k y = 0.02sin (x + 30t) }kjk iznf'kZr fd;k tkrk gS (tgk¡ x rFkk t Øe'k% ehVj o lS- 

esa gSa) ;g rjax 1 feeh-2 vuqizLFk dkV {kS=kQy rFkk 8000 fdxzk-@eh-3 ?kuRo okys rkj ls gksdj izxeu dj jgh gSA rkj 

esa ruko D;k gksxk &     
 (A) 20 N  (B*) 7.2 N  (C) 30 N  (D) 14.4 N 
 (A) 20 U;wVu  (B*) 7.2 U;wVu  (C) 30 U;wVu  (D) 14.4 U;wVu 
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Sol. y = 0.02 sin (x + 30t) 
 for the given wave : 

  v =
dx

dt
= – 30  ( x + 30t = constant) 

 we have : 
T

v 


  T = v2 = A. V2 

       = (10–6 m2) (8 × 103 
3

kg

m
) (30)2   T = 7.2 N Ans. 

 
11. The motion represented by, x = Acos t + B cos 2 t + C cos2 2t is not:  
 (A) oscillatory     (B) periodic   
 (C*) simple harmonic    (D) with constant amplitude 
 x = Acos t + B cos 2 t + C cos2 2t }kjk iznf'kZr xfr ugha gSA  

 (A) nksyuh      (B) vkorhZ   

 (C*) ljy vkorhZ     (D) fu;r vk;ke ds lkFk 
 
12. A transverse periodic wave on a string with linear mass density of 0.2 kg/m3 is described by equation. 
  y = 0.01 sin {220 t – 11x}     
 where x and y are in metres and t in seconds. The tension in the string is equal to : 
 ,d jLlh ij izxkeh rjax ftldk æO;eku ?kuRo 0.2 kg/m3 gS] fuEu lehdj.k }kjk iznf'kZr dh tkrh gS 
  y = 0.01 sin {220 t – 11x}     
 tgk¡ x rFkk  y ehVj esa gS rFkk t lsd.M esa gSA jLlh esa ruko cjkcj gS :  
 (A) 32 N  (B) 66 N  (C*) 80 N  (D) 100 N 

Sol. v = 
T

k





 

 T = 
2

2k

 
 =  

2
220

11

 
 
 

× 0.2 

    = 202 × 0.2  = 400 × 0.2 = 80 N 
 
13. Two particles of medium disturbed by the wave propagation are at x1 = 0 and x2 = 1cm. The respective 

displacements (in cm) of the particles can be given by the equations :   
 x1 = 0 rFkk x2 = 1cm ij ek/;e ds nks d.k rjax lapj.k }kjk çHkkfor gksrs gSA d.kksa ds foLFkkiu  (lseh eas) Øe'k% 

fuEu lehdj.kksa }kjk fn;s tk ldrs gSa :  

  y1 = 2sin3t 
  y2 = 2sin(3t – /8)     
 The wave speed is :  
 rjax osx gS : 
 (A) 16 cm/sec  (B*) 24 cm/sec  (C) 12 cm/sec  (D) 8 cm/sec. 
Sol. Given  = 3 

  f = 
2




 = 1.5,  

 Also   x = 1.0 cm 

 Given,  =
2

x




   

8


 =

2


  × 1 

   = 16 cm  v = f  = 16 × 1.5 = 24 cm/sec 
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14. The displacement from the position of equilibrium of a point 4 cm from a source of sinusoidal 
oscillations is half the amplitude at the moment t = T/6(T is the time period). Assume that the source 
was at mean position at t = 0. The wavelength of the running wave is :  

 T;koØh; nksyu djus okys L=kksr ds lkE;koLFkk ls 4 lseh- nwjh ij fLFkr fcUnq dk foLFkkiu] t = T/6 le; ij vk;ke 

dk vk/kk gS ¼tgk¡ T vkorZdky gS½A ekuk fd t = 0 ij L=kksr ek/;koLFkk esa gSA xfr dj jgh rjax dh rjaxnS/;Z gksxh& 
 (A) 0.96 m  (B*) 0.48 m  (C) 0.24 m  (D) 0.12 m 
 (A) 0.96 ehVj  (B*) 0.48 ehVj  (C) 0.24 ehVj  (D) 0.12 ehVj 

Sol. Equation of wave is y = A sin(t – kx) 

  
2

A
 = A sin 







 






4
2

6

T

T

2
 

  
6


 = 4

2

3








   4
2





 =  
6


 

   = 48 cm 
   = 0.48 meter  Ans. 

 
15. A uniform thin ring of mass m and radius R rolls on a horizontal rough surface without slipping due to an 

applied force ‘F’. The friction force acting on ring is : –   
 ,d m nzO;eku rFkk R f=kT;k dh  le:i iryh oy; vkjksfir cy F ds dkj.k fcuk fQlys {kSfrt [kqjnjs /kjkry 

ij yq<+drh gSA oy; ij yxus okyk ?k"kZ.k cy gS &       

     

 (A) 
3

F
   (B) 

3

F2
   (C) 

4

F
   (D*) Zero  'kwU; 

Sol. (D) F + f = ma   .... (1) 

 Also rFkk ; FR – fR =  
a

R
 

  F – f = ma  .... (2)   [ = mR2 ] 
 From (1) & (2)  ls 
  f = 0. 

 
16. Two waves of same frequency but of amplitude a and 2a respectively superimpose over each other. The 

intensity at a point where the phase difference is
3

2


, will be proportional to :  

 leku vko`fr fdUrq Øe'k% vk;ke a rFkk 2a dh nks rjaxsa ,d nwljs ij v/;kjksfir gksrh gSA ml fcUnq ij rhozrk tgk¡ 

dykUrj 
3

2


 gS] lekuqikrh gksxhA 

 (A) 9a2 (B) 3a2 (C) a2 (D*) 5a2 
Sol.  A2 

  = 1 + 2 + 2 1 2   cos 

  = 5a2 

 
17. Spacing between two successive nodes in a standing wave on a string is x. If frequency of the standing 

wave is kept unchanged but tension in the string is doubled, then new spacing between successive 
nodes will become :      

 jLlh esa mRiUu vizxkeh rjax ds nks Øekxr J`axksa ds e/; nwjh x gSA vxj vizxkeh rjax dh vko`fÙk dks vifjofrZr 

j[kdj jLlh esa ruko dks nksxquk dj fn;k tk, rks Øekxr fuLianksa ds e/; u;h nwjh gksxh & 

 (A) x / 2    (B*) x2   (C) x/2   (D) 2x 
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Sol. Spacing between successive nodes = 
2


=x 

 using V = n  

  V   
T


 

 New  
2T

T





       = 2 

 2.
2 2

 
  2  x   Ans. 

 

18. A sine wave of wavelength  is travelling in a medium. The minimum distance between the two 
particles, always having same speed, is -  

 ,d T;krjax ftldh rjax nS/;Z  gS] fdlh ek/;e esa xfreku gSA nks ,sls d.kksa ds chp dhs U;wure nwjh ftudh pky 

ges'kk leku gks] gksxh&  

 (A) /4   (B) /3   (C*) /2   (D)  
Sol. The minimum distance between the two particles having same speed is /2.   

 nks d.kksa ds chp dh U;wure nwjh ftudh pky ges'kk leku gks / 2 gksxhA 
 
19. There are some points in a stationary waves which -  
 (A) Are never at rest    (B) Are always in motion 
 (C*) Are at rest twice in each cycle  (D) Are at rest once in each cycle 
 ,d vizxkeh rajx esa dqN fcUnq fLFkr gS] tks fd  &     

 (A) foJke voLFkk ij dHkh ugha gS    (B) ges'kk xfr esa gS  

 (C) izR;sd pØ esa nks ckj foJke voLFkk esa vkrs gSa (D) izR;sd pØ (cycle) esa ,d ckj foJke voLFkk esa gS  
Sol. Are at rest twice in each cycle 
 izR;sd pØ esa nks ckj foJke voLFkk esa 

 

20. Length of a string tied to two rigid supports is 40 cm. Maximum length (wavelength in cm) of a 
stationary wave produced on it, is -         

 nks n`< vk/kkjksa ds chp ,d Mksjh dh yEckbZ 40  lseh gSA blesa mRiUu vizxkeh rjax dh vf/kdre yEckbZ (rjaxnS/;Z) 

lseh esa½ gksxh : 
 (A) 20   (B*) 80   (C) 40   (D) 120 

Sol.  
2


=     = 80 cm 
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ANSWER KEY OF DPP NO. : B55 

1. (D)  2. (C)  3. (B) (C)(D)  4. (B) (D)  5. (A)(B) (C)  6. (A) (B)   
7. (A) (D)  8. (A) (C) 9. 5  10. (A) p, r, t  ;  (B) q, s, t  ;  (C) p, r, t  ;  (D) q, s    

 
1. A standing wave pattern is formed on a string. One of the waves is given by equation  

y1 = a cos t – kx + 3) then the equation of the other wave such that at x = 0 a node is formed.  
 ,d jLlh esa vçxkeh rjaxs mRiUu dh xbZ gSA bl vçxkeh rjax ds iSnk djus okyh ,d iSrd̀ rjax 

y1 = a cos t – kx + 3) gS rks nwljh iSr`d rjax D;k gks] rkfd x = 0 ij fuLiUn cus &   

 (A) y2 = a sin (tkx + 

3

)    (B) y2 = a cos (tkx + 

3

)  

 (C) y2 = a cos (tkx +
2
3

)    (D*) y2 = a cos (tkx +
4
3

) 

Sol. At x = 0 the phase difference should be . 
  the correct option is D. 
 Alternate solution 
 y2 =  a cos t + kx + 0) 

  y = y1 +  y2 = a cos t – kx +
3


 ) +   a cos t + kx + 0 ) 

       = 2a cos
03t

2

   
  
 
  

 × cos
0 3kx

2

   
 

 
  

   

   y =  0 at x = 0 for any t  
0 3kx

2


 

  = 
2


 at x = 0    

   =  
4

3


. Hence y2 =   a cos t + kx +

4

3


 )   
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Sol. x = 0 ij fuLiUn cu jgk gS] nksauks iSrd̀ rjaxks ds chp dykUrj  gksuk pkfg,A 
  D lgh mÙkj gksuk pkfg,A 
 oSdfYid gy 
 y2 =  a cos t + kx + 0) 

  y = y1 +  y2 = a cos t – kx + 
3


) +   a cos t + kx + 0 ) 

       = 2a cos
03t

2

   
  
 
  

 × cos
0 3kx

2

   
 

 
  

   

   y =  0 at x = 0 for any t  
0 3kx

2


 

  = 
2


 at x = 0    

   =  
4

3


. Hence y2 =   a cos t + kx +

4

3


)  

 

2. Which of the following statements for a rigid object undergoing pure translational motion is true?  
 (A) If an object receives an impulse its kinetic energy must change. 
 (B) An object’s kinetic energy can change without the object receiving any impulse. 
 (C*) An object can receive a net impulse without any work being done on it. 
 (D) A force may do work on an object without delivering any impulse.  
 'kq) LFkkukUrjh; xfr djrh n`<+ oLrq ds fy;s fuEu esa ls dkSulk@dkSuls dFku lR; gS ?     

 (A) ;fn ,d oLrq vkosx dks izkIr djrh gS rks bldh xfrt ÅtkZ ifjofrZr gksxh  

 (B) ,d oLrq }kjk vkosx dks xzg.k fd;s fcuk ml oLrq dh xfrt ÅtkZ ifjofrZr gks ldrh gSA   

 (C*)  ,d oLrq ml ij fdlh Hkh izdkj dk dk;Z fd;s fcuk dqy vkosx dks izkIr dj ldrh gSA   

 (D) fdlh Hkh izdkj ds vkosx dks iznku fd;s fcuk oLrq ij ,d cy dk;Z dj ldrk gS  
Sol. (A) For head on elastic collision of sphere with wall, K.E. of sphere does not change but the sphere 

receives an impulse. Hence false. 
 (B) If K.E. of a sphere changes its momentum must change. Hence false. 
 (C) A force acting perpendicular to velocity changes momentum, but does no work. Hence true. 
 (D) When a force does work, kinetic energy of body changes. If K.E. changes, momentum must 

change. Hence false. 
 (A) xksys dh nhokj ls lEeq[k izR;kLFk ds gkus ij xksys dh xfrt ÅtkZ ifjofrZr ugh gksrh gS ijUrq xksyk vkosx dks 

xzg.k djrk gSA vr% dFku vlR; gSA  

 (B) ;fn xksys dh xfrt ÅtkZ ifjofrZr gksrh gS rks bldk laosx ifjofrZr gksxkA vr% dFku vlR; gSA  

 (C) osx ds yEcor~ dk;Zjr cy laosx dks ifjofrZr dj nsrk gS fdUrq dksbZ dk;Z ugh djrk gSA vr% dFku lR; gSA 

 (D) tc ,d cy dk;Z djrk gS rks oLrq dh xfrt ÅtkZ ifjofrZr gksrh gSA ;fn xfrt ÅtkZ ifjofrZr gksrh gS rks 

laosd Hkh ifjofrZr gksxk vr% vlR; gSA 
 

3. A solid sphere moves at a terminal velocity of 20 m/s in air at a place where g = 9.8 m/s2. The sphere is 
taken in a gravity free hall having air at the same pressure and pushed down at a speed of 20 m/s. 

 (A) its initial acceleration will be 9.8 m/s2 downward 
 (B*) its initial acceleration will 9.8 m/s2 upward 
 (C*) the magnitude of acceleration will decrease as the time passes 
 (D*) it will eventually stop 
 fdlh LFkku ij g = 9.8 m/s2 gS] ;gk¡ ,d Bksl xksyk ok;q esa 20 m/s lhekUr osx ls xfr djrk gS A xksyk ,d xq:Ro 

eqDr dejs esa ys tk;k tkrk gSA ;gk¡ ok;q leku nkc ij gS rFkk xksys dks 20 m/s pky ls uhps dh rjQ /kdsyk tkrk 

gS& 
 (A) bldk izkjfEHkd Roj.k 9.8 m/s2 uhps dh vksj gksxk A 
 (B*) bldk izkjfEHkd Roj.k 9.8 m/s2 Åij dh vksj gksxk A 
 (C*) tSls&tSls le; xqtjsxk] Roj.k dk ifjek.k de gksxkA 
 (D*) ;g vUrr% :d tk;sxkA 
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4. Consider the wave represented by, y = cos (500 t  70 x) where y is in mm, x in m and t in seconds. 
Which of the following is/are true ?      

 (A) the wave is a standing wave     
 (B*) the speed of the wave is 50/7 ms1 
 (C) the frequency of oscillation is 500  2  Hz 
 (D*) two nearest points in the same phase have separation 20 /7 cm.   
 y = cos (500 t  70 x) }kjk iznf'kZr rjax dks ekfu,] tgk¡ y mm esa] x eh- esa rFkk t lsd.M esa gSA buesa ls 

dkSulk@dkSuls dFku lR; gS ?       
 (A) rjax vizxkeh gS    (B*) rjax dh pky 50/7 ms1 gS   

 (C) nksyu dh vko`fr 500  2  gVZ~t  (D*) leku dyk ds nks fudVre fcUnqvksa ds chp nwjh 20 /7 lseh gS 

 
5. A 20 gm particle is subjected to two simple harmonic motions    
 ,d 20 xzke ds d.k ij fuEu nks ljy vkorZ xfr;k¡ v/;kjksfir gSa & 
   x1 = 2 sin 10 t,        

   x2 = 4 sin (10 t +
3


 ). where x1 & x2 are in metre & t is in sec. 

   x2 = 4 sin (10 t + 
3


). tgk¡ x1 o x2 ehVj esa rFkk t lsd.M esa gS 

 (A*) The displacement of the particle at t = 0 will be 2 3  m. 

 t = 0 ij d.k dk foLFkkiu 2 3  eh- gksxkA 

 (B*) Maximum speed of the particle will be 20 7  m/s. 

 d.k dh egRre pky 20 7  eh-@ls- gksxhA 

 (C*)  Magnitude of maximum acceleration of the particle will be 200 7 m/s2. 

 d.k dk egRre Roj.k dk ifjek.k 200 7  eh-@ls-2 gksxkA 
 (D) Energy of the resultant motion will be 50 J.  
 ifj.kkeh xfr dh ÅtkZ 50 J gksxhA 
Sol. At t = 0   

 Displacement x = x1 + x2 = 4 sin
3


  = 2 3 m. 

 Resulting Amplitude A = 2 22 4 2(2)(4)cos / 3 4 16 8 28        = 2 7  m 

 Maximum speed = A = 20 7  m/s 

 Maximum acceleration = A2 = 200 7  m/s2 

 Energy of the motion =  
1

2
m2 A2  = 28 J Ans. 

gy% t = 0 ij 

 foLFkkiu x = x1 + x2 = 4 sin
3


  = 2 3 m. 

 ifj.kkeh vk;ke A = 2 22 4 2(2)(4)cos / 3 4 16 8 28        =  2 7 m 

 egRre pky = A = 20 7  m/s  egRre Roj.k = A2 = 200 7  m/s2 

 xfr dh ÅtkZ = 
1

2
 m2 A2  = 28 J Ans.   
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COMPREHENSION  (6 to 8)   
 Three balls A, B and C of identical size having uniform mass distribution are placed on a smooth 

horizontal surface. Given that mA = 2m, mB = m and mC = m. Ball A collides with initial velocity V with B 
as shown in figure. The coefficient of resitution is e . (Assume all collision to be head on) 

 le:i nzO;eku forj.k ,ao leku vkdkj okyh rhu xsan A, B rFkk C fpduh {kSfrt lrg ij j[kh gSA fn;k x;k gS] 

mA = 2m, mB = m rFkk mC = m gSA fp=kkuqlkj xsan A izkjfEHkd osx V ls xsan B ls Vdjkrh gSA VDdj dk 

izR;koLFkku xq.kkad e gSA lHkh VDdjksa dks lEeq[k ekusA  

 

6. For the coefficient of resitution e = 
1

2
 

 izR;koLFkku xq.kkad e = 
1

2
 ds fy;s % 

 

(A*) Speed of C after collision of B and C for first time is 
3V

4
. 

(B*) Speed of A after all the collisions end is 
3V

8
 

(C) Speed of C after collision of B and C for first time is 
3V

8
. 

(D) Speed of A after all the collisions end is 
3V

4
 

(A*) igyh ckj B rFkk C dh VDdj ds ckn C dh pky 
3V

4
 gksxhA 

(B*) lHkh VDdjsa gks tkus ds ckn A dh pky 
3V

8
 gksxhA 

(C) igyh ckj B rFkk C dh VDdj ds ckn C dh pky 
3V

8
 gksxhA. 

(D) lHkh VDdjsa gks tkus ds ckn A dh pky 
3V

4
 gksxhA  

 
7. Choose the correct option(s) 
 ;gh dFkuksa dk p;u dhft;sA     

(A*) For e = 
1

2
, the ratio of speed of C with A C

A

V
i.e.

V

 
  

 when all collision ends is 2. 

 (B) For e = 
1

2
, the ratio of speed of C with A C

A

V
i.e.

V

 
  

 when all collision ends is 4. 

(C) For e = 1, the ratio of speed of C with A C

A

V
i.e.

V

 
  

 when all collision ends is 4. 

(D*) For e = 1, the ratio of speed of C with A C

A

V
i.e.

V

 
  

 when all collision ends is 12. 
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(A*) e = 
1

2
 ds fy;s lHkh VDdjksa ds i'pkr~, C rFkk A dh pkyksa dk vuqikr  C

A

V
i.e.

V

 
  

, 2 gksxkA 

 (B) e = 
1

2
 ds fy;s lHkh VDdjksa ds i'pkr~, C rFkk A dh pkyksa dk vuqikr  C

A

V
i.e.

V

 
  

, 4 gksxkA 

(C) e = 1 ds fy;s lHkh VDdjksa ds i'pkr~, C rFkk A dh pkyksa dk vuqikr  C

A

V
i.e.

V

 
  

, 4 gksxkA 

(D*) e = 1 ds fy;s lHkh VDdjksa ds i'pkr~, C rFkk A dh pkyksa dk vuqikr  C

A

V
i.e.

V

 
  

, 12 gksxkA 

Sol. (A)  

 When A and B collides 
 tc A rFkk B Vdjkrh gSA 

 V1 = 

m
2m  V

2

2m m

  
 


 = 

3mV / 2

3m
 = 

V

2
 

 V2 = 

1
1 2mV

2

3m

   
 = 

3
2V

2
3

 = V 

  
 When B and C collides 
 tc B rFkk C Vdjkrh gSA 

 VB = 

m
m V

2

m m

  
 


 = 

mV

2
2m

 = 
V

4
 

 VC = 

1
1 mV

2

2m

   
 = 

3mV

2
2m

 = 
3

V
4

 

  
 When A and B collides 
 tc A rFkk B Vdjkrh gSA 

 VA  

m V
2m

2 2

2m m

  
 


 + 

1 mV
1

2 4

2m m

  
 


  

 = 

3mv

2 2
3m
  + 

3 mv

2 4
3m

 = 
v v 3v

4 8 8
   

 VB = 

1 v
1 2m

2 2

3m

   
 + 

1 v
m .2m

2 4

3m
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 VB = 
m3

mv
2

3

 + 0 = 
2

v
 

  
(D) Similarly for e = 1 

 v1 = 
 1 1 2 2 2 1 2

1 2

m u m u – m e u – u

m m




     

  v2 = 
 1 1 2 2 1 1 2

1 2

m u m u m e u – u

m m

 


     

  vc = 
4v

3
 

  va(Final) = 
v

9
   

 
8. For e = 1/2, choose correct option : 
 e = 1/2 ds fy;s lgh fodYiksa dk p;u dhft;s 
 (A*) Ratio of final kinetic energy of particle C to particle A after final collision is 2. 
 (B)  Ratio of K.E. of particle B to A after second collision is greater then 1 
 (C*) Relative velocity of A w.r.t. B after second collision is v/4 
 (D) Percentage change in kinetic energy of A after all collisions is nearly 76 percent 
 (A*) vafre VDdj ds ckn d.k C rFkk d.k A dh vfUre xfrt ÅtkZ dk vuqikr 2 gSA. 

 (B)  nwljh VDdj ds ckn d.k B ,oa A dh xfrt ÅtkZ dk vuqikr 1 ls vf/kd gSA 

 (C*) nwljh VDdj ds ckn A dk B ds lkis{k osx v/4 gSA 

 (D) lHkh VDdjksa ds ckn A dk xfrt ÅtkZ esa izfr'kr ifjorZu yxHkx 76 izfr'kr gSA 
Sol. option 1.  

 K.E. of C = 
2

21 3 1 9
m v m v

2 4 2 16

     
 

   

 K.E. of A = 
2

21 3 1 9
2m v 2m v

2 8 2 64

      
 

 

 K.E. C 

2

2

1 9 1
m vK.E. C 2 16 16 2

1K.E. A 1 9v
2m 322 64


  

 
 

 option 3.   

 A B
v v

v v
2 4

  
 

 = 
v

4
 ms 

 option 2  
  K.E. of A after first collision 

   = 
21 v

2m
2 4
     

2mv

4
 

  K.E. of B after first collision 

   = 
21 v

m
2 16
  = 

2mv

32
 

  
2

2

Kinetic energy of B mv 8 1

Kinetic energy  of A 432 mv


 


 < 1 
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 Option 4 

 Initial kinetic energy of A = 
1

2
 × 2m × v2 = mv2 

 Final Kinetic energy of A = 2 21 9 9m
2m v v

2 64 64
    

 change in Kinetic energy = 255
mv

64
 

 percent change in kinetic energy = 
change in kinetic energy 55 1375

100
initial kinetic energy 64 16

    

          85.9%
 
9. A body of mass 4 kg is suspended from a spring of spring constant 400 N/m. Another body of mass 4 

kg moving vertically upward with 2 m/s hits it & gets embedded in it. If amptitude is  
1 3

x 4
m. find 'x'.  

 nzO;eku 4 kg dh ,d oLrq 400 N/m fLçax fu;rkad ds ,d fLçax ls yVdh gSA 4 kg nzO;eku dh ,d vU; oLrq  

2 m/s ls Åij dh vksj xfr'khy gS ,oa blls Vdjkdj blesa Qal tkrh gSA ;fn vk;ke
1 3

x 4
 m gS rks 'x' Kkr 

dhft,A   

        
Ans. 5  

Sol.  

  = 
m

K
  = 50

8

400
  

 2 = 50 

 V =  
22 x–A  

 V2 = (A2 – x2)      

 1 = 50 







100

1
–A2  

 A2 = 
100

1

50

1
  

 A2 =  
100

3
 

 A = 
4

3

5

1
 

 x = 5   
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10. A particle of mass m moves as shown in figures of column–I. In cases A, B and C mass is attached at 
one end of a light string and the other end of string is fixed. ‘a’ is the initial acceleration of the particle. 
Match the column.  

 m nzO;eku dk ,d d.k fp=kkuqlkj xfr djrk gqvk dkWye–I esa çnf'kZr gSA A, B rFkk C fLFkfr esa nzO;eku gYdh Mksjh 

ds ,d fljs ls tqM+k gqvk gS rFkk Mksjh dk nwljk fljk fLFkj gSA d.k dk izkjfEHkd Roj.k ‘a’ gSA dkWye dks lqesfyr 

dhft,A    
  Column – I      Column – II 

 (A)       (p) F > mg  

 

 (B)       (q) F < mg  

 

 (C)        (r) a > g  

        velocity is just sufficient to  
        complete the circle 
 

 (D)  

v =   gR
         2

Initial normal reaction is F   (s) a < g  

        fixed smooth hemisphere 
         (t) motion of the particle is periodic 
 

  dkWye– I       dkWye– II 

 (A)       (p) F > mg  

 (B)       (q) F < mg  

 (C)        (r) a > g  

        o`Ùk iw.kZ djus ds fy, Bhd i;kZIr osx 

 (D) 

v =   gR
         2

  izkjfEHkd vfHkyEc izfrfØ;k F   (s) a < g  

        fLFkj ?k"kZ.k jfgr v/kZ xksyk 

         (t) d.k dh xfr vkorhZ gSA 

 Ans.  (A) p, r, t  ;  (B) q, s, t  ;  (C) p, r, t  ;  (D) q, s    
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Sol.  (A) F cos 60° = mg   F = 
60cos

mg
 > mg 

      F sin 60° = ma 

       a = 
m

60sinF 
 = g tan 60° > g 

 (B) F = mg cos 60° < mg 
 mg sin 60° = ma  a = g sin 60° < g 

 (C) F = 


2mv
 = 5 mg > mg 

      a = 


2v
 = 5g > g  

 (D) mg – F =
R

mv2

  F = mg – 
R

mv2

 

     =  mg – 
4

mg
 = 

4

3
 mg < mg 

 a = 
R

v2

 = 
4

g
 < g. 
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2. DPP Syllabus : 

DPP No. : B56 (JEE-ADVANCED) 
Total Marks :  42         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.8 (4 marks 2 min.)  [24, 12] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 

 

ANSWER KEY OF DPP NO. : B56 
1. (D)  2. (D)  3. (A) (D)  4. (A) (B) (C)(D)  5. (C)(D)  6. (A) (B) (C)  
7. (A)(B) (D)  8. (A) (B) (C)  9. 5 10. (A) q,r  (B) q,r  (C) p    (D) s 
 

1. A hollow tube of mass m and small cross sectional radius is fitted on a horizontal disc of mass M =2m 
and radius R as shown in the figure. The whole system is placed on a smooth horizontal table. A light 
spring (spring constant k) is fitted at the closed end of the tube. A small ball of mass m enters 
tangentially to the disc into the open end of the tube with a speed v. The disc can freely rotate about a 
fixed vertical axis passing through the center of the disc.The maximum compression of the spring in the 
subsequent motion will be:       

 fp=k esa n'kkZ,uqlkj nzO;eku M =2m rFkk f=kT;k R dh {kSfrt pdrh ij nzO;eku m rFkk dkV {ks=k dh vYi f=kT;k 

okyh [kks[kyh ufydk O;ofLFkr dh xbZ gSA iwjs fudk; dks fpduh {kSfrt est ij j[kk x;k gSA ,d gYdh fLizax 

¼fLizax fu;rkad k) ufydk ds ,d cUn fljs ij  tqM+h gSA ufydk ds [kqys fljs esa pky v ls nzO;eku m dh ,d NksVh 

xsan Li'kZ js[kh; izfo"V gksrh gSA pdrh vius dsUnz ls ikfjr fLFkj Å/oZ v{k ds ifjr% ?kw.kZu djus ds fy, LorU=k gSA 

vkxs dh xfr esa fLizax dk vf/kdre ladqpu gksxk: 

      

 (A) 
k3

m
v   (B) 

k

m
v    (C) 

k2

m3
v   (D*) 

k3

m2
v  

Sol. Conserving angular momentum about the cetre of the disc mvR=Isys 
 where   sys= 2mR2/2+mR2+mR2=3mR2 

  = 
R3

v  

 From energy conservation : 
2

1
 mv2 = 

2

1
kx2 + 

2

1
3mR2 

2

R3

v








 or  x = 
k3

m2
v  

gy pdrh ds dsUnz ds ifjr% dks.kh; laosx lajf{kr djus ij mvR=Isys 
 tgk¡   sys= 2mR2/2+mR2+mR2=3mR2 

  = 
R3

v  
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 ÅtkZ laj{k.k ls : 
1

2
mv2 =

1

2
 kx2 + 

3

2
mR2 

2
v

3R

 
 
 

 or  x = 
2m

v
3k

 

2. A standing wave pattern of maximum amplitude 2mm is obtained in a string whose shape at t = 0 is 
represented in the graph.          

 ,d Mksjh ij çkIr fd;s x;s ,d vizxkeh rjax izk:i ftldk vf/kdre vk;ke 2 eh0eh0 gS] ds vkdkj dks t = 0 ij 

xzkQ eas n'kkZ;k x;k gSA 

      
 If the speed of the travelling wave in the string is 5 cm/s then component waves are : 
 ;fn Mksjh esa çxkeh rjax dh pky 5 lseh0@ls0 gks rks ?kVd rjaxsa gSaA   

 (A) cos  
3 5

x t
2 4 2

     
 

 & sin  
3 5

x t
2 4 2

     
 

   

(B) sin  
3 5

x t
2 4 2

     
 

  & cos  
3 5

x t
2 4 2

     
 

   

(C) cos  
3 5

x t
2 4 2

     
 

 & cos  
3 5

x t
2 4 2

     
 

   

(D*) sin  
3 5

x t
2 4 2

     
 

 & sin  
3 5

x t
2 4 2

     
 

   

Sol. Equation of standing wave can be written as  
  Y = 2 sin (kx + ) cos t  
 because the particles at t = 0 are at extreme position.  

  k = 
2


 = 
2

4


 = 

2


  

 From the graph it is clear that x = 
1

2
,  Amplitude  = 0  

    2 sin 
1

.
2 2

    
 = 0  0

4


    or   

 we will select  
4


      to suit the initial condition  

   = 
3

4


 

  y = 2 sin  
3

x
2 4

   
 

5
cos t

2


 

  = sin  
3 5

x t
2 4 2

     
 

 + sin  
3 5

x t
2 4 2

     
 

   

Sol. fLFkj rjax dk lehdj.k bl çdkj fy[kk tk ldrk gS& 

  Y = 2 sin (kx + ) cos t  
 pw¡fd d.k t = 0 ij pje fLFkfr esa gSS 

  k = 
2


 = 
2

4


 = 

2


 

 xzkQ ls ;g Li"V gS fd x = 
1

2
,  ij vk;ke = 0  

    2 sin 
1

.
2 2

    
 = 0  0

4


     or   
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 izkjfEHkd fLFkfr ds vuq:i ge 
4


     pqusaxs]   

   = 
3

4


 

  y = 2 sin  
3

x
2 4

   
 

5
cos t

2


 

  = sin  
3 5

x t
2 4 2

     
 

 + sin 
3 5

x t
2 4 2

     
 

 

 
3. A simple pendulum A and a homogeneous rod B hinged at its end are released from horizontal position 

as shown in figure.        
,d ljy yksyd A rFkk ,d le:i NM+ B dks blds ,d fljs ls dhydhr fd;k x;k gS rFkk bUgsa {kSfrt fLFkfr ls 

fp=kkuqlkj NksMk tkrk gSA        

   L
(A)

 
(B)

 
(A*) The times period of swing of simple pendulum is greater than that of rod if L =  

 (B) The time period of swing of simple pendulm is equal to that of rod if L =  

 (C) The time period of swing of simple pendulum is greater than that of rod if L =
3

2
  

 (D*) The time period of swing of simple pendulum is equal to that of rod if L = 
3

2
. 

 (A*) ljy yksyd dk vkorZdky NM+ ds vkorZdky ls vf/kd gksxk ;fn L = gks 

 (B) ljy yksyd dk vkorZdky NM+ ds vkorZdky ds cjkcj gksxk ;fn L = gks 

 (C) ljy yksyd dk vkorZdky NM+ ds vkorZdky ls vf/kd gksxk ;fn L = 
3

2
 gks 

 (D*) ljy yksyd dk vkorZdky NM+ ds vkorZdky ds cjkcj gksxk ;fn L=
3

2
 gks 

Sol. from conservation of energy ÅtkZ laj{k.k ls  

 for simple pendulum. ljy yksyd ds fy, 

 
2

1
mL21

2 = mgLsin 

  1 =  sin
L

g2
    

 for homogeneous rod lekax NM+ ds fy, 

 
2

2
2

1 m
mg. sin

2 3 2

 
    

 

 
 

 2 =
3g

sin


       

 when tc L = 
2

3
 , 1 = 2 at all time lnSo 

 so time periods of swing are equal. vr% vkorZdky leku gksaxs 
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4. A thin rod of mass m and length  is free to rotate on a smooth horizontal plane about its one fixed end. 
When it is at rest, it receives a horizontal impulse J at its other end, at angle of 37º with the length. 
Immediately after impact :       

 m nzO;eku rFkk  yEckbZ dh iryh uyh blds ,d fLFkj ¼tM+or~½ fljs ds lkis{k fpdus {kSfrt ry ij ?kweus ds fy, 

LorU=k gSA tc ;g fLFkj gS rc ;g {kSfrt fn'kk esa ,d vkosx J ¼nwljs fljs ij½ çkIr djrh gSA bl le; NM+ dh 

yEckbZ ls vkosx }kjk cuk;k dks.k 37º gSA bl ?kVuk ds rqjUr ckn &    

 (A*) Angular momentum of the rod is 0.6 J 

 (B*) Angular velocity of the rod is 
1.8J

m
 

 (C*) Kinetic energy of the rod is
20.54J

m
  

 (D*) Linear velocity of the centre of mass of the rod is 
9

10

J

m
 

 (A*) NM+ dk dks.kh; laosx 0.6 JgSA  (B*) NM+ dk dks.kh; osx 
1.8J

m
 gSA 

 (C*) NM+ dh xfrt ÅtkZ 
20.54J

m
 gSA  (D*) NM+ ds nzO;eku dsUnz dk js[kh; osx 

9

10

J

m
 gSA 

Sol.  

 J sin37º  =
2m

3


  = L 

 K.E. =
1

2
 2   

 V =
2


 .    

 
5. The length, tension, diameter and density of a wire B are double than the corresponding quantities for 

another stretched wire A. Then (both are fixed at the ends)   
 ,d rkj B ds fy, ?kuRo] yEckbZ] ruko o O;kl ,d nwljs rus gq;s rkj A ds fy;s laxr jkf'k;ksa ls nqxqus gSa rc 

¼izR;sd rkj nksuksa fljksa ij n`<+rk ls ca/kk gS½& 

 (A) Fundamental frequency of B is 
1

2 2
 times that of A.     

 (B) The velocity of wave in B is 
1

2
 times that of velocity in A. 

 (C*) The fundamental frequency of A is equal to the third overtone of B. 
 (D*) The velocity of wave in B is half that of velocity in A. 

 (A) B dh ewy vko`fr] A dh 
1

2 2
 xquh gSA 

 (B) B esa rjax dk osx] A esa osx dk 
1

2
 xquk gSA 

 (C*) A dh ewy vkof̀r B ds rhljs vf/kLojd ds cjkcj gSA 

 (D*) B esa rjax dk osx A esa osx dk vk/kk gSA 
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COMPREHENSION      

A small block of mass m is fixed at upper end of a massless vertical spring of spring constant K = 
4mg

L
 

and natural length '10L'. The lower end of spring is free and is at a height L from fixed horizontal floor 
as shown. The spring is initially unstressed and the spring-block system is released from rest in the 
shown position. 

 ,d NksVk CykWd ftldk nzO;eku m gS bldks ,d Hkkjghu Å/okZ/kj fLizax ds Åijh fljs ij fLFkj (fixed) dj nsrs gSA 

fLizax dk fLizax fu;rkad K = 
4mg

L
 gS rFkk izkd̀frd yEckbZ '10L' gS fLizax dk fupyk fljk eqä gS rFkk fLFkj {kSfrt 

ry ls fp=kkuqlkj L Å¡pkbZ ij gSA fLizax izkjEHk esa fcuk [khaph gqbZ gS rFkk fLizax CykWd fudk; dks fojke ls fp=kkuqlkj 

nh xbZ fLFkfr ls eqä fd;k tkrk gSA     

        
6. Choose the correct option(s) : 
 lgh dFkuksa dk p;u dhft;sA 

(A*) At the instant speed of block is maximum, the magnitude of force exerted by spring on the block is 
mg. 

 (B*) As the block is coming down, the maximum speed attained by the block is 
3

gL
2

 

 (C*) Till the block reaches its lowest position for the first time, the time duration for which the spring 

remains compressed is  
L

4 g


 +

L

4g
 sin–1 1

3
 

 (D) None of these 
(A*)  ftl {k.k ij CykWd dh pky vf/kdre gksxh ml {k.k ij fLizax }kjk CykWd ij vkjksfir cy dk ifjek.k mg 

gksxkA 

 (B*) tc CykWd uhps vk jgk gS rks blds }kjk izkIr vf/kdre pky 
3

gL
2

 gksxhA 

 (C*) CykWd ds igyh ckj fuEure fLFkfr rd igq¡pus rd fLizax le;karjky 
L

4 g


 +

L

4g
 sin–1 1

3
 rd laihfMr 

jgrh gSA 

 (D) buesa ls dksbZ ugha 
 
Sol. (A) When speed of block is maximum, net force on block is zero. Hence at that instant spring exerts a 

force of magnitude 'mg' on block. 
 tc CykWd dh pky vf/kdre gS CykWd ij ifj.kkeh cy 'kwU; gS vr% ml {k.k fLizax CykWd ij mg ifjek.k dk cy 

yxk;sxkA 
(B) At the instant block is in equilibrium position, its speed is maximum and compression in spring is x 
given by kx = mg   ....(A) 

 From conservation of energy 
 CykWd ds lkE;oLFkk ds {k.k] CykWd dh pky vf/kdre gksxh rFkk ml {k.k fLizax esa laihMu x ds fy, 

 kx = mg    ....(A) 

 ÅtkZ laj{k.k ls mg (L + x) =
1

2
 kx2 + 

1

2
mv2

max  .... (B) 

 from (A) and (B) we get  vmax =
3

gL
2

 . (A) o (B) ls  vmax = 
3

gL
2

. 
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(C) Vmax = 
3

gL
2

 and  = 
k

m
 = 2

g

L
 

  A = maxV


 = 

3

4
L 

 Hence time taken t, from start of compression till block reaches mean position is given by 
 blfy;s laihMu ds izkjEHk ls CykWd }kjk ek/; fLFkfr rd igq¡pus esa fy;k x;k le; t fn;k tk ldrk gS] 

  x = A sin  t0 where tgk¡ x = 
L

4
 

  t0 =
L

4g
 sin–1 1

3
 

 Time taken by block to reach from mean position to bottom most position is 
2

4




 = 
L

4 g


 

 Hence the required time = 
L

4 g


 + 

L

4g
sin–1 1

3
 

 CykWd }kjk ek/; fLFkfr ls lcls fupyh fLFkfr rd igq¡pus esa fy;k x;k le; 
2

4




 = 
L

4 g


 

 blfy;s vko';d le; = 
L

4 g


 +

L

4g
 sin–1 1

3
 

 
7. When free end of spring just touches the ground, the velocity of the block at that instant is 'v'. then 

which of the following is (are) true :     
 tc fLizax dk eqDr fljk Bhd ry dks Nwrk gS] CykWd dk osx ml {k.k ij 'v' gS rc fuEu esa ls dkSulk@dkSuls fodYi 

lgh gSa: 

 (A*) The magnitude of velocity 'v' is 2gL . 

 (B*) Block will regain the velocity of magnitude 'v', when compression in spring is 
L

2
 

 (C) Block will reach the velocity of magnitude 'v', twice in a cycle. 
 (D*) Block will reach the velocity of magnitude 'v', four times in a cycle. 
 (A*) osx 'v' dk ifjek.k 2gL  gSA 

 (B*) CykWd] osx dk ifjek.k 'v' okfil izkIr djsxk tc fLizax esa ladqpu 
L

2
 gSA 

 (C) CykWd ,d pDdj esa nks ckj osx dk ifjek.k 'v' izkIr djsxk  
 (D*) CykWd ,d pDdj esa pkj ckj osx dk ifjek.k 'v' izkIr djrk gSA. 

Sol. (A) 
 

m 

10L 

m v L Reference
P.E. = 0 

L 

 

 
 Position of block when spring just towards the ground 
 By energy conservation : 

 mgL = 21
mv

2
 

       v = 2gL  
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 (B) 

 
m 

m 

m 

L/4 

L/4 

Position of block when spring just 
touches the ground 

v 

mean position  

 Initialy when free end of spring just touches the ground, the block is at a distance of 
L

4
 from equilibrium 

position. 

 So block will regain the same magnitude of velocity at the same distance 
L

4

 
 
 

 from equilibrium position 

in the opposite side. 

 So total compression in the spring is 
L L L

4 4 2
   

 (D) 

 

m m v v 

m m

L/2 

v v 
Position of block when 
spring just touches the 
ground 

 

 
 Block will have a same magnitude of velocity 'v', four times in a cycle. 
 
8. When spring just touches the ground, take that instant as t = 0 and velocity of block at that instant as v. 

Then the time 't' at which block will have the same magnitude of velocity 'v' is(are) given by : 
 tc fLizax Bhd ry dks Nwrh gS rks ml {k.k dks t = 0 ysa rFkk CykWd dk osx ml {k.k ij v ysaA rc og le; 't' D;k 

gksxk ftl ij CykWd ds osx dk ifjek.k 'v' ds leku gksxk:  
  Given fn;k gS:         
 (1) At time instant t0, block first time reaches its mean position. 
 t0 le; ij CYkkWd bldh ek/; fLFkfr ij igyh ckj igq¡prk gSA  
 (2) T = time period of S.H.M. ljy vkorZ xfr dk vkorZdky 

 (A*) t = 2t0 ,   (B*) t = 
T

2
  (C*) t = 

T

2
 + 2t0  (D) t = 

T

2
 – t0 
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Sol. Block will have velocity of magnitude 'v' at position (1), (3), (4) 
 (A) for position (1), time t = t0 + t0 = 2t0 

 (B) for position (3), time t = 2t0 + 0 0
T T T

t t
4 4 2

         
   

 

 (C) for position (4), time t = 2t0 + 0
T

2 t
4

  
 

 + 2t0 = 0
T

2t
2
  

 

 
m 

L/4 

L/4 

m 

m 

m 

T/4 

0
T

t
4


 

(1) 

(2) 

(3) m 

(4) m 

t = t0 Mean 
position 

x = L/2, v = v 
 

Position of block 
when spring just 
touches the ground 

Position of block when 
spring has maximum 
compression 

t = 0 

 
 
9. A uniform square plate of side ‘a’ is hinged at one of its corners. It is suspended such that it can rotate 

about horizontal axis. If its time period of small oscillation about its equilibrium position is 
2 na

2
mg

 . 

(Where 'm' and  'n' are integer) Find the minimum value of  'm + n'.  
 ,d ,dleku oxkZdkj IysV ¼Hkqtk ‘a’ ½ dks ,d dksus ls fp=kkuqlkj yVdk;k tkrk gS] tks fd {kSfrt v{k ds lkis{k 

?kw.kZu dj ldrh gSA bldh lkE;koLFkk ds bnZ&fxnZ NksVs nksyuksa ds fy, vkorZdky  
2 na

2
mg

 gks rks  'm + n'. dk 

U;wure eku Kkr dhft;sA (tgk¡ 'm' rFkk 'n'  iw.kk±d gSa) 

       
Ans. 5 

Sol. T = 2
mgd


  = 

22 2(a a ) a
m m

12 2
2

a
mg.

2

    
  = 

a a
 . 2

6 2
2

g

  
  = 

2 2a
2

3g
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10. For a particle executing SHM along a straight line, match the statements in column-I with statement in 
column-II. (Note that displacement given is column- is to be measured from mean position).  

 ,d d.k ,d ljy js[kk ds vuqfn'k ljy vkorZ xfr dj jgk gS LrEHk-I esa fn;s x;s dFkuksa dks LrEHk-II esa fn;s x;s 

dFkuks ls lqesfyr dfj;sA (LrEHk- esa fn;s x;s foLFkkiu dks ek/; fLFkfr ls ekfi;s)    
  Column-I      Column-II  
 (A) Velocity-displacement graph may be   (p) straight line 
 (B) Acceleration-velocity graph may be   (q) circle 
 (C) Acceleration-displacement graph will be  (r) ellipse 
 (D) Acceleration-time graph will be   (s) sinusoidal curve 
  LrEHk-I       LrEHk-II  

 (A) osx-foLFkkiu xzkQ gks ldrk gSA    (p) ljy js[kk 

 (B) osx Roj.k xzkQ gks ldrk gSA    (q) o`Ùk 

 (C) Roj.k-foLFkkiu xzkQ gksxkA    (r) nh?kZo`Ùk 

 (D) Roj.k-le; xzkQ gksxkA     (s) T;koØh; oØ 
Ans.  (A) q,r  (B) q,r  (C) p    (D) s 

Sol. The velocity-displacement relation is x2 + 
2

2v


 = A2   

 which may be a circle if  = 1. and ellipse of  1. 
 The acceleration – velocity relation is 

  v2 + 
2

2a


= A2 which maybe a circle if  = 1 and ellipse of   1. 

 Acceleration-displacement graph is straight and acceleration time graph is sinusoidal. 

 osx foLFkkiu lEcU/k x2 +
2

2v


 = A2   

 tks fd o`Ùk gks ldrk gSA ;fn  = 1 ;fn nh?kZo`Ùk  1. 

 osx– Roj.k lEcU/k 

  v2 + 
2

2a


 = A2 tks fd ,d o`Ùk gks ldrk gS ;fn  = 1 rFkk nh?kZoÙ̀k   1. 

 Roj.k-foLFkkiu xzkQ ,d ljy js[kk gksxhA Roj.k le; xzkQ T;koØh; gksxkA 
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DPP No. : B57 (JEE-MAIN) 
Total Marks :  61        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.19  (3 marks 2 min.)  [57, 38] 
One or more than one options correct type ('–1' negative marking) Q.20 (4 marks 2 min.)  [04, 02] 

 
ANSWER KEY OF DPP No. : B57 

1. (C) 2. (A) 3. (D) 4. (A)  5. (B) 6. (D) 7. (A) 
8. (A) 9. (D) 10. (C)  11. (A) 12. (B)  13. (C) 14. (A) 
15.  (A) 16. (A) 17. (C) 18. (D) 19. (D) 20. (C)(D) 

 
1. A body is thrown with the velocity of 10 m/s at an angle of 45º to the horizontal. The radius of curvature 

of its trajectory in t = 
1

2
sec after the body began to move is:   

 ,d oLrq dks {kSfrt ls 45º ij 10 m/s ds osx ls QSdk tkrk gSA oLrq ds pyus ds t =
1

2
 lsd.M le; ckn blds 

iFk dh oØrk f=kT;k gS       

 (A) 0 m  (B) 2.5 m  (C*) 5 m (D) none of these mijksDr esa ls dksbZ ugha 

 
2. Figure shows the roller coaster track. Each car will start from rest at point A and will roll with negligible 

friction. It is important that there should be at least some small positive normal force exerted by the 
track on the car at all points, otherwise the car would leave the track. With the above fact, the minimum 
safe value for the radius of curvature at point B is  (g = 10 m/s2) :  GRST_11.12.05_34 

 fp=k esa dkj >wys ds iFk dk fp=k n'kkZ;k x;k gSA izR;sd dkj fLFkj fcUnq A ls pyrh gS rFkk ux.; ?k"kZ.k ls yq<+drh 

gSA ;g egRoiw.kZ gS fd iFk ds izR;sd fcUnq ij iFk }kjk dkj ij de ls de dqN /kukRed izfrfØ;k cy yxs] vU;Fkk 

dkj iFk NksM+ nsxhA mijksDr rF;kuqlkj fcUnq B ij lqjf{kr U;wure oØrk f=kT;k gSA (g = 10 m/s2) : 

        
 (A*) 20 m  (B) 10 m  (C) 40 m  (D) 25 m 

Sol. VB =  2 10 10  ;
2
Bm v

R
  < mg  ;  R > 

2
Bv

g
   R > 20 m 
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3. A pilot plane of total mass M is taking a circular loop of radius r in a horizontal plane at a height where 
acceleration due to gravity is g0. The speed of the plane is constant and equal to v. 

 (A) force exerted by air on the plane is mg0 

 (B) force exerted by air on the plane is 
r

mv2

 

 (C) force exerted by air on the plane is 
r

mv
mg

2

0   

 (D*) force exerted by air on the plane is 

22
2

0 r

mv
)mg( 










  

 ,d gokbZ tgkt ftldk dqy nzO;eku M gS] {kSfrt ry esa r f=kT;k ds o`Ùkkdkj ywi esa fdlh Å¡pkbZ ij xfr dj jgk 

gS tgk¡ xq:Ro ds dkj.k Roj.k g0 gSA tgkt+ dh pky fu;r rFkk v ds cjkcj gSA  

 (A) foeku ij ok;q }kjk dk;Zjr cy mg0 gSA 

 (B) foeku ij ok;q }kjk dk;Zjr cy 
2mv

r
 gSA 

 (C) foeku ij ok;q }kjk dk;Zjr cy 
2

0
mv

mg
r

  gSA 

 (D*) foeku ij ok;q }kjk dk;Zjr cy 

22
2

0
mv

(mg )
r

 
   
 

 

Sol.  

 Fy = mg0 

 Fx = 
2mv

r
 

 F =  2 2
x yF F = 

22
2

0
mv

(mg )
r

 
   
 

 . 

 
4. A car moves around a curve at a constant speed. When the car goes around the arc subtending 60° at 

the centre, then the ratio of magnitude of instantaneous acceleration to average acceleration over the 
60° arc is :          

 ,d dkj oØ ij fu;r pky ls xfreku gSA tc dkj dsUnz ij 60° ds dks.k dk pki r; djrh gS] rc 60° ds dks.k 

ds pki ds fy, rkR{kf.kd ,oa vkSlr Roj.kksa dk vuqikr gS &    

        

 (A*) 
3


   (B) 

6


    (C) 

2

3


   (D) 

5

3


 

Sol. | V | = 2 2 2v v 2v cos60    
  = v 

 aav =
| v |

t






  = 
v

t
 =

23v

R
     ai = 

2v

R
  ;   i

av

a

a
 = 

2

2

v R

R 3 v




 = 
3
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5. A wheel has eight equally spaced, very thin spokes of length 30 cm. It is rotating about axis OO’ which 
is perpendicular to its plane and passing through centre, with 2.5 rps. We want to pass a 20 cm long 
arrow parallel to the axis and without hitting any spoke. What should be the minimum velocity of the 
arrow ? 

 ,d ifg;s esa 30 cm yEckbZ ds cgqr irys vkB rkj leku nwjh ij fp=kkuqlkj fLFkr gSA ifg;k v{k  OO’ ds ifjr% 

2.5 rps ds lkFk ?kw.kZu dj jgk gSA v{k blds ry ds yEcor~ rFkk blds dsUnz O ls ikfjr gSA ge ifg;s ls rkj dks 

fcuk Nw,  20 cm yEck rhj v{k ds lekUrj xqtkjuk pkgrs gSA rhj dk U;wure osx D;k gksuk pkfg, ?   

      
 (A) 3 m/sec  (B*) 4 m/sec  (C) 5 m/sec  (D) 6 m/sec 

Sol. Time to pass one spoke  t = 



 = 
/ 4

(2.5) (2 )




 = 
1

20
sec. 

 For errow V = 
s

t
 =  

0.2 m

1/ 20 sec
= 4 m/sec. 

Sol. ,d Liksd ds xqtjus esa yxk le; t =  



=  
/ 4

(2.5) (2 )




=
1

20
 sec. 

 rhj ds fy,  V = 
s

t
 = 

0.2 m

1/ 20 sec
 = 4 m/sec. 

 
6. A 25 kg uniform solid sphere with a 20 cm radius is suspended by a vertical wire such that the point of 

suspension is vertically above the centre of the sphere. A torque of 0.10 N-m is required to rotate the 
sphere through an angle of 1.0 rad and then maintain the orientation. If the sphere is then released, its 
time period of the oscillation will be :         

 ,d 25 fdxzk- nzO;eku dk le:i Bksl xksyk ftldh f=kT;k 20 lseh- gS ,d Å/oZ rkj ls bl izdkj yVdk;k tkrk gS 

fd fuyEcu fcUnq xksys ds dsUnz ls Bhd Åij ¼m/okZ/kj½ gSA xksys dks 1.0 jsfM;u dks.k ls ?kqekus ds fy, rFkk mlds 

ckn viuh fLFkfr dks cuk;s j[kus ds fy, 0.10 U;wVu&eh- dk cy&vk?kw.kZ vko';d gSA ;fn xksys dks NksM+ fn;k tk, 

rks blds nksyuksa dk vkorZdky gksxk & 

 (A)  second  (B) 2  second (C) 2 second  (D*) 4 second 

 (A)  lSd.M  (B) 2  lSd.M  (C) 2 lSd.M  (D*) 4 lSd.M 
Sol. (D)  = – k 
 0.1 = – k(1.0), where k is torsional constant of the wire. 

 k = 
10

1
 

 T = 2
k


 = 2

10/1

)2(.25
5

2 2
 = 2 10 .2 .2 10    = 4 second Ans. 

 
7. In the following displacement (x) vs time (t) graph, at which among the point P, Q and R is the objects 

speed increasing ?     
 fn;s x;s foLFkkiu (x) o le; (t) ds e/; xzkQ esa P,Q rFkk  R fcUnqvksa esa ls fdl fcUnw ij oLrq dh pky c<+ jgh gS 

\ 
 
 
x P 

Q 

R 
t

 
 (A*) R only  (B) P only (C) Q and R only (D) P, Q, R 
 (A*) dsoy R (B) dsoy  P (C) dsoy  Q rFkk R (D) P, Q, R 
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Sol. |slope| is  increasing at point R  
 Ans. (A)  
 

8. A box when dropped from a certain height reaches the ground with a speed v. when it slides from rest 
from the same height down a rough inclined plane inclined at an angle 45° to the horizontal, it reaches 
the ground with a speed v/3. The coefficient of sliding friction between the box and the plane is 
(acceleration due to gravity is 10 m/s–2)    

 tc ,d ckWDl dks fdlh fuf'pr Å¡pkbZ ls NksM+k tkrk gS rc ;g tehu ij v pky ls igq¡prh gSA tc bls {kSfrt ls 

45° dks.k ij >qds leku Å¡pkbZ ds [kqjnjs urry ls fojke voLFkk ls NksM+k tkrk gS rc ;g tehu ij v/3 pky ls 

�igq¡prh gSA ckWDl rFkk urry ds e/; xfrd ?k"kZ.k xq.kkad gksxkA ( xq:fRo; Roj.k 10 m/s–2 gS½ 
 (A*) 8/9 (B) 1/9 (C) 2/3 (D) 1/3 
Sol. Case-1 

 2v gh  

 Case-2 
     fU kE w  

 

H

45°

B

  

 
1 2

2 9
     
 

gh
mgh m mgh  

 
8

9
  

 Ans. (A) 
 
9.  In stationary waves all particle between two nodes pass through the mean position - 
  (A) At different times with difference velocities  (B) At different times with same velocity  
  (C) At the same time with equal velocity   (D*) At the same time with difference velocities 
  vizxkeh rjax esa nks fuLinksa ds e/; lHkh d.k ek/; fLFkfr ls xqtjrs gSA  

  (A)fHkUu&fHkUUk le; ij fHkUu&fHkUUk osx ls   (B) fHkUu&fHkUu le; ij leku osx ls  

  (C) leku le; ij leku osx ls    (D*) leku le; ij fHkUUk&fHkUUk osx ls  

Sol.  At the same time with difference velocities leku le; ij fHkUUk&fHkUUk osx ls 

 
10.  In a stretched string - 
  (A) only even harmonics are produced    

(B) only odd harnonics are produced 
  (C*) even as well as odd harmonics are produced 

(D) neither even nor odd harmonics are produced 
  ,d rfur Mksjh esa  - 

  (A) dsoy le laukfn mRiUu gksrh gS   (B) dsoy fo"ke lauknh mRiUu gksrh gS  

  (C*) le rFkk fo"ke laukfn;k¡ mRiUu gksrh gSA  (D) u rks le vkSj u gh fo"ke lauknh mRiUu gksrh gSa  

Sol.  even as well as odd harmonics are produced le rFkk fo"ke laukfn;k¡ mRiUu gksrh gSA  
11. A long wire PQR is made by joining two wires PQ and QR of equal radii. PQ has a length 4.8 m and 

mass 0.06 kg. QR has length 2.56 m and mass 0.2 kg. The wire PQR is under a tension of 80 N. A 
sinusoidal wave pulse of amplitude 3.5 cm is sent along the wire PQ from the end P. No power is 
dissipated during the propagation of wave pulse. Find amplitude (in mm) of reflected pulse from jucntion 
Q. 

 ,d yEck rkj PQR, leku f=kT;k ds nks rkjksa PQ rFkk QR dks tksM+dj cuk;k x;k gSA PQ dh yEckbZ 4.8 m rFkk 

nzO;eku 0.06 kg gSA QR dh yEckbZ 2.56 m rFkk nzO;eku 0.2 kg gSA rkj PQR esa ruko 80 N gSA 3.5 cm vk;ke 

dk ,d T;koØh; LiUn fljs P ls rkj PQ ds vuqfn'k Hkstk tkrk gSA rjax LiUn ds lapj.k ds nkSjku dksbZ 'kfDr 

O;f;r ugha gksrh gSA lfU/k Q ls ijkofrZr LiUn dk vk;ke (mm esa) Kkr djksA  

 (A*) 15   (B) 3.5   (C) 25   (D) 30 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-14 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Sol. v1 = 
1

T


 = 8.4

06.0

80
  = 80 m/s  

 v2 = 
2

T


 = 56.2

2.0

80
  m/s = 32 m/s 

 ar = 
12

12
i vv

vv
a




 = 3.5 × 
8032

8032




cm = – 15mm. 

 
12. Equation of a standing wave is generally expressed as y = 2A sint coskx. In the equation, quantity /k 

represents      
 vizxkeh rjax dh lehdj.k dks lkekU;r% y = 2A sint coskx }kjk iznf'kZr djrs gSaA lehdj.k esa jkf'k /k iznf'kZr 

djrk gS &     

 (A) the transverse speed of the particles of the string. 
 jLlh ds d.kksa dh vuqizLFk pky dks 

 (B*) the speed of either of the component waves. fdlh Hkh rjax ?kVd dh pky dks 

 (C) the speed of the standing wave. vizxkeh rjax dh pky dks 
 (D) a quantity that is independent of the properties of the string. 
 ,d jkf'k tks fd jLlh ds xq.kksa ;k mldh izd`fr ls LorU=k gSA 

Sol. Equation of the component waves are : 
 y = A sin(t – kx) and y = A sin (t + kx) 
 where; t – kx = constant or t + kx = cosntant  
 Diffeentaiting w.r.t. 't' ; 

  – k
dx

dt
 = 0 and + k

dx

dt
 = 0 

 v =
dx

dt
 = 

k


  and  v = – 

k


 

 i.e.; the speed of component waves is 
k

 
 
 

. Hence (B) 

13. Standing waves are produced in a 10 m long stretched string. If the string vibrates in 5 segment and the 
wave velocity is 20 m/s, the frequency is - 
,d 10 m yEch rfur Mksjh esa vizxkeh rjax mRiUUk dh tkrh gSA ;fn Mksjh ik¡p Hkkxks esa dEiUUk djrh gS rFkk rjax 

osx 20m/s gS rc vko`fr gksxhA  
  (A) 2 Hz  (B) 4 Hz  (C*) 5 Hz  (D) 10 Hz 

Sol.  f = 
5V

2
 = 5 Hz 

 
14. If you set up the seventh harmonic on a string fixed at both ends, how many nodes and antinodes are 

set up in it - 
;fn vki nksuksa fljksa ij fLFkj ¼tMor~½ Mksjh esa lIre lukafn mRiUUk djrs gS rks blesa fdrus fuLiUn rFkk fdrus 

izLiUn mRiUUk gksxsA  
  (A*) 8, 7   (B) 7, 7    (C) 8, 9   (D) 9, 8 
Sol.  8, 7 
15. The fundamental frequency in a stretched string is 100 Hz. To double the frequency, the tension in it 

must be - 
  rfur Mksjh esa ewy vko`fr 100 Hz gSA vko`fr dks nksxquk djus ds fy, blesa mRiUUk ruko gksuk pkfg,A  

  (A*) T2 = 4T1  (B) T2 = 1T

4
  (C) T2 = T1  (D) T2 = 2T1 

Sol.  1

2

f

f
 = 1

2

T

T
 

  T2 = 4T1 
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16. The equation of a stationary wave is y = 0.8 cos 
x

20

 
 
 

 sin 200 t, where x is in cm and t is in sec. The 

separation between consecutive nodes will be- 

vizxkeh rjax dh lehdj.k y = 0.8 cos 
x

20

 
 
 

 sin 200 t, gS tgk¡ x,cm eas rFkk t lSd.M esa gSA Øekxr fuLianks ds 

e/; nwjh gksxhA   
  (A*) 20 cm   (B) 10 cm   (C) 40 cm   (D) 30 cm 

Sol.  k = 
20


 = 

2


 

  
2


 = 20 cm  

 
17. The amplitude of a particle due to superposition of following S.H.Ms. Along the same line is  
 leku ljy js[kk ds vuqfn'k fuEu ljy vkorZ xfr;ksa ds v/;kjksi.k ls d.k }kjk izkIr ifj.kkeh  vk;ke gksxk   

 X1 = 2 sin 50  t ; X2 = 10 sin (50  t + 37º)    

 X3 =  4 sin 50  t ; X4 =  12 cos 50 t     

 (A) 4 2   (B) 4   (C*) 6 2   (D) none of these buesa ls dksbZ 

ugha 
Hint :  Amplitude phasor diagram :  

             

  resultant amplitude = 26 .  
 

18. The time period and the amplitude of a simple pendulum are 4 seconds and 0.20 meter respectively. If 
the displacement is 0.1meter at time t = 0, the equation of its displacement is represented by 

 ,d ljy yksyd dk vkorZdky rFkk vk;ke Øe'k% 4 lsd.M rFkk 0.20 ehVj gSA ;fn t = 0 ij foLFkkiu 0.1m gks 

rks blds foLFkkiu rjax dk lehdj.k gksxk %      

 (A) x = 0.2sin(0.5t)    (B) x = 0.1 sin 






 


6
t5.0  

 (C) x = 0.1 sin 






 


6
t      (D*) x = 0.2sin 







 


6
t5.0    

          
19. Statement-1 (S-1) : A string is carrying sinusoidal wave. Consider a small segment of string then total 

energy of this small  segment is conserved.     
 ,d Mksjh esa ,d T;k rjax lapfjr gSA Mksjh ds ,d vYika'k Hkkx ij fopkj djrs gSA rc bl vYika'k dh dqy ÅtkZ 

lajf{kr jgrh gSA 
 Statement-2 (S-2) : A standing wave pattern is formed in a string. The power transfer through a point 

(other than node and antinode) is zero always.    
 ,d jLlh esa vizxkeh rjax dk izfr:i cu jgk gSA fdlh fcUnq ¼fuLiUn o izLiUn ds vykok½ ls 'kfDr lapj.k ges'kk 

'kwU; gksrk gSA   

 Choose the correct option  lgh fodYi dk p;u dhft,: 
 (A) S-1 True, S-2 True    (B) S-1 True, S-2 False 
 (C) S-1 False, S-2 True    (D*) S-1 False, S-2 False 
 (A) S-1 lR;, S-2 lR;    (B) S-1 lR;, S-2 F vlR; 

 (C) S-1 vlR;, S-2 lR;    (D*) S-1 vlR;, S-2 vlR; 
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Sol. (False) at node v = 0, at antinode Tension  to velocity  at the points power = 0   (P =F.V
 

 ) 
 At other points P  0. 

 fuLiUn ij v = 0, izLiUnksa ij ruko osx ds yEcor~ gSA  fcUnqvksa ij 'kfä = 0    (P =F.V
 

 ) 

 nwljs fcUnqvksa ij P  0. 
 
20. Two simple pendulum of length 100cm and 121cm length start swinging together. 
 100cm rFkk 121cm yEckbZ ds nks ljy yksyd ,d lkFk nksyu djuk izkjEHk djrs gSa% 
 (A) they will swing together again when the pendulum of length 100cm makes 10 oscillations 
 (B) they will swing together again when the pendulum of length 121cm makes 11 oscillations 
 (C*) they will swing together again when the pendulum of length 100cm makes 11 oscillations 
 (D*) they will swing together again when the pendulum of length 121cm makes 10 oscillations 
 (A) ;s nksuksa okfil ,d lkFk rc gksaxs tc 100cm yEckbZ okyk ljy yksyd 10 nksyu iwjs djsxk  

 (B) ;s nksuksa okfil ,d lkFk rc gksaxs tc 121cm yEckbZ okyk ljy yksyd 11 nksyu iwjs djsxk 

 (C*)  ;s nksuksa okfil ,d lkFk rc gksaxs tc 100 cm yEckbZ okyk ljy yksyd 11 nksyu iwjs djsxk 

 (D*) ;s nksuksa okfil ,d lkFk rc gksaxs tc 121cm yEckbZ okyk ljy yksyd 10 nksyu iwjs djsxk 
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DPP No. : B58 (JEE-MAIN) 
 

Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)  [60, 40] 

 
ANSWER KEY OF DPP No. : B58 

1. (A) 2. (D)  3. (B) 4. (C)  5. (A)  6. (A)  7. (C) 
8. (C)  9. (A) 10. (C) 11. (B) 12. (D) 13. (A)  14. (A) 
15. (B) 16. (D) 17. (B) 18. (C) 19. (A) 20. (B) 
 
1. A wire of density 9 × 103 kg/m3 is stretched between two clamps 1 m apart and is subjected to an 

extension of 4.9 × 10–4 m. What will be the lowest frequency of transverse vibrations in the wire ?  
(Y = 9 × 1010 N/m2) 

 ?kuRo 9 × 103 kg/m3 dk ,d rkj 1 m nwjh ij j[ks nks dhyd ds e/; rkuk tkrk gS o blesa 4.9 × 10–4 m dk 

foLrkj fd;k tkrk gSA rkj esa vuqçLFk dEiUuksa dh U;wure vko`fÙk fdruh gksxh\ (Y = 9 × 1010 N/m2) 
 (A*) 35 Hz (B) 43 Hz (C) 40 Hz (D) 50 Hz   
 
2. The length of the wire shown in figure between the pulleys is 1.5 m and its mass is 12.0 g. The 

frequency of vibration with which the wire vibrates in three loops forming antinode at the mid point of 
the wire is -  (Take g = 9.8 m/s2)        

 fp=k esa iznf'kZr f?kjfu;ksa ds e/; rkj dh yEckbZ 1.5 eh rFkk bldk nzO;eku 12.0 xzke gSA nksuksa f?kjfu;ks ds chp dk 

rkj e?; fcUnq ij izLiUn cukrs gq, rhu ywiksa esa dEiUu dj jgk gS] dEiUu dh vkof̀Ùk gSA (g = 9.8 m/s2) 

    9kg 9kg  
 (A) 210 Hz  (B) 140 Hz  (C) 70 Hz (D*) none of thesebuesa ls dksbZ ugha 

Sol.  = 1 m  

 v = 
3

9 9.8 1.5

12 10

 


 = 105 m/s 

 f = 
105 1

1


 = 105 Hz 

 
3. Amplitude of a travelling wave on a string is 1mm. If linear mass density of string is 10–4 kg m–1 , tension 

in the string is 1N and frequency of vibration is 10Hz, then average power needed to maintain such 
waves in string is : (2 = 10)        

 ,d Mksjh esa çxkeh rjax dk vk;ke 1mm gSA Mksjh dk js[kh; nzO;eku ?kuRo 10–4 kg m–1  gSA Mksjh esa ruko 1N gSA 

dEiUu dh vkof̀Ùk 10Hz gS rks bl Mksjh esa bl rjax dks cuk;k j[kus dh vkSlr 'kfDr D;k gksxhA  (2 = 10)   
 (A) 3 × 10–5 W  (B*) 2 × 10–5 W  (C) 4 × 10–5  W  (D) 10–5 W 

Sol. Pav. = 
2 2

wA v

2


 = 

4 2 2 6 410 4 10 10 10

2

    
 = 22 × 10–6  = 2 × 10–5 W 
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4. A standing wave y = A sin 
20

x
3

  
 

cos (1000t) is maintained in a taut string where y and x are 

expressed in meters. The distance between the successive points oscillating with the amplitude A/2 
across a node is equal to : 

 ,d vizxkeh rjax y = A sin 
20

x
3

  
 

cos (1000t) ,d rU; jLlh ij gS tgk¡ y rFkk x ehVj esa gSA rc fuLian ds 

nksuksa vksj A/2 vk;ke ls nksyu djrs gq, Øekxr d.kksa ds e/; dh nwjh crkb;s :   

 (A) 2.5cm  (B) 25cm   (C*) 5cm   (D) 10cm  
           
5. x = x1 + x2 (where x1 = 4 cos t and x2 = 3 sin t) is the equation of motion of a particle along x-axis. 

The phase different between x1 and x is :   
 x = x1 + x2 (tgka x1 = 4 cos t rFkk x2 = 3 sin t) x-v{k ds vuqfn'k ,d d.k dh xfr dh lehdj.k gSA x1 rFkk x 

ds chp dkykUrj gSA  

(A*) 37º   (B) 53º   (C) 90º  (D) none of these buesa ls dksbZ ugha 
 
6. A string fixed at both ends has consecutive standing wave modes for which the distances between 

adjacent nodes are 18 cm and 16 cm respectively. The length of the string is -    
 ,d Mksjh tks nksuks fljksa ls ca/kh gS nks Øekxr vizxkeh rjax fo/kkvksa esa gS] ftlds nks fudVorhZ fuLiUnksa ds  

e/; nwjh Øe'k% 18 lseh o 16 lseh gSA Mksjh dh yEckbZ gS -   
 (A*) 144 cm  (B) 152 cm  (C) 176 cm  (D) 200 cm. 

Sol. L = 1m

2


 and L =(m + 1) 2

2


 

 Where m is no. of harmonic  
 tgk¡ m vkorZ dh la[;k gSA  

 m.18 = (m + 1) 16  m = 8   
 L = 8 × 18 = 144 cm. 
 
7. A horizontal force F is applied at the top of an equilateral triangular block having mass m. The minimum 

coefficient of friction required to topple the block before translation will be   
 m nzO;eku ds leckgq f=kHkqtkdkj CykWd ds 'kh"kZ ij ,d {kSfrt cy F vkjksfir fd;k tkrk gSA CykWd dh LFkkukUrj.k 

xfr gksus ls igys CykWd ds iyVus (topple) ds fy, vko';d U;wure ?k"kZ.k xq.kkad gksxk & 

         

 (A) 
2

3
   (B) 

1

2
   (C*) 

1

3
  (D) 

1

3
 

Sol. The block will topple about the edge passing through C and perpendicular to the plane. 
 CykWd C ls xqtjus okys fdukjs ds lkis{k o ry ds yEcor~ iyVsxkA 

  F = f <  mg 
 Torque about C,  C ds lkis{k cy vk?kw.kZ,
 C = F × a sin 60° > mg a cos 60°  

    mg a sin 60° > mg a cos 60°      > cot 60° = 
1

3
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8. A disc and a ring having different masses and same radius are connected with an ideal string as  
shown in the figure. Both are placed on rough surface of coefficient of friction µ. A force F is applied on 
the centre of disc horizontally. Assume that initially both the bodies were at rest and they would be 
rolling without slipping when they start moving. Then  frictional force acting on the ring is.  

 fHkUu&fHkUu nzO;eku rFkk leku f=kT;k dh ,d pdrh rFkk ,d oy; fp=kkuqlkj vkn'kZ fLizax ls tqM+s gq, gSA nksuksa µ 

?k"kZ.k xq.kkad dh [kqjnjh lrg ij j[ks gSA ,d cy F pdrh ds dsUnz ij {kSfrtr% yxk;k tkrk gSA ;g ekfu, fd 

izkjEHk esa nksuksa oLrq,sa fojke ij Fkh rFkk os fcuk fQlyu ds ykSVuh xfr dj jgh Fkh tc os pyuk izkjEHk djrh gS] 

rc oy; ij dk;Zjr ?k"kZ.k cy gksxk : 

  

 (A) 
2F

3
     (B) 

F

3
   (C*) zero  'kwU;   (D) None of these buesa ls dksbZ ugha  

Sol. F.B.D of Ring (oy; dk F.B.D.) 

  

T

a

f  
 T + f = ma ...(i) 
 TR – fR = mR2 ...(ii)  
 a = R ...(iii) 
 f = 0 
 
9. A hollow sphere is released from the top of a wedge as shown in the figure. There is no friction between 

the wedge & the ground. There is sufficient friction to provide pure rolling. The velocity of the sphere 
just before it leaves the wedge will be:   

 [ Assume: Masses of the wedge and sphere are equal & h >> R to be the radius of sphere ] 
 ,d [kks[kyk xksyk ,d ost ds Åijh fljs ls fp=kkuqlkj NksM+k tkrk gSA lrg RkFkk ost ds e/; dksbZ ?k"kZ.k ugha gSA 

'kq) yksVuh xfr ds fy, i;kZIr ?k"kZ.k miyC/k gSA xksys dk ost dks Bhd NksM+us ls igys osx gksxkA  

[ekfu;s: ost rFkk xksys ds nzO;eku leku gSA rFkk h >> R xksys dh f=kT;k gSA] 

       
            

 (A*)
3 g h

7
   (B) 

3
gh

4
  (C) 

5
gh

7
  (D) 

6
gh

5
 

 

10. A solid cylinder having radius 0.4 m, initially rotating (at t = 0) with 0 = 54 rad/sec is placed on a rough 

inclined plane with  = 37º having friction coefficient  = 0.5. The time taken by the cylinder to start 
pure rolling is:      

 0.4 m f=kT;k dk ,d Bksl csyu izkjEHk esa (t = 0 ij) 0 = 54 rad/sec ls ?kw.kZu djrs gq, ,d [kqjnjs ur ry ij  

¼ = 37º) j[kk tkrk gS o ?k"kZ.k xq.kkad  = 0.5 gSA rks 'kq) yksVuh xfr izkjEHk djus ds fy, csyu }kjk fy;k x;k 

le; gSA  

       
 (A) 5.4 sec  (B) 1.4 sec  (C*) 1.2 sec  (D) 1.8 sec 
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11. A man pulls a solid cylinder (initially at rest) horizontally by a massless string as shown. The string is 
wrapped on the cylinder and the cylinder performs pure rolling( that is, rolling without slipping) . Mass of 
the cylinder is 100 kg, radius is  metre & tension in string is 100 N. Then the angular speed of the 
cylinder after one revolution will be :     

 ,d O;fä fn[kk;s fp=kkuqlkj (izkjEHk es fojke ij) ,d Bksl csyu dsk ,d nzO;ekughu Mksjh }kjk {kSfrt fn'kk esa 

[khaprk gSA Mksjh dks csyu ij yisVk x;k gS rFkk csyu 'kq) yksVuh xfr (vFkkZr fcuk fQlys yksVuh xfr½ djrk gSA 

csyu dk nzO;eku 100 kg gS] f=kT;k  metre rFkk Mksjh esa ruko 100 N gSA rks ,d pDdj ds ckn csyu dh dks.kh; 

pky gksxh & 

     

 (A) 4 rad /sec   (B*) 
4

3
rad/ sec  (C) 

4

3
rad/ sec (D) none of these  buesa ls dksbZ ugh 

Sol. The cylinder rolls without slipping, hence no work is being done by friction. In one complete revolution 
the centre C of the cylinder moves by 2R (R is radius of cylinder) and the top most point P of the 
cylinder moves by 4R. 

       
 vcm = R (from constraint) 
 Applying work energy theorem 
 Work done by T= increase in kinetic energy of cylinder 

 T × 4R =  
1

2
cm 2 + 

1

2
 mvcm

2 =  
1

2
21

mR
2

 
 
 

  2  + 
1

2
  mR2   2 

 solving we get  = 
4

3
 rad/ sec   

gy% csyu fcuk fQlys yq<+drk gS] blfy;s ?k"kZ.k }kjk dksbZ dk;Z ugh fd;k tkrk gSA ,d iwjs pDdj esa csyu dk dsUnz C, 

2R nwjh r; djrk gS (R osyu dh f=kT;k gS) rFkk csyu dk mPpre fcUnq P, 4R nwjh r; djrk gSA 

       
 vcm = R (izfrcU/k ls) 

 dk;Z ÅtkZ izes; yxkus ij 

 T }kjk fd;k x;k dk;Z = csyu dh xfrt ÅtkZ esa o`f) 

 T × 4R = 
1

2
 cm 2 + 

1

2
 mvcm

2 =  
1

2
21

mR
2

 
 
 

  2  + 
1

2
  mR2   2 

 gy djus ij ge izkIr djrs gSa   = 
4

3
 rad/ sec 

12. A uniform solid cylinder is given an angular speed  and placed on a rough plate of negligible 
thickness. The horizontal surface below the plate is smooth. Then the angular speed of the cylinder 
when it starts pure rolling on the plate will be: [ Assume sufficient length of plate]  

 fp=kkuqlkj ,dleku ,d Bksl csyu dks  dks.kh; pky nsrs gq, [kqjnjh ux.; eksVkbZ dh IysV ij j[k fn;k tkrk gSA 

IysV {kSfrt fpduh lrg ij j[kh gSA csyu dh dks.kh; pky D;k gksxh tc ;g IysV ij 'kq) yksVuh xfr djuk 'kq: 

dj nsxk (ekuk IysV dh yEckbZ i;kZIr gS)          

///////////////////////////////////////////////////////////////



m'

m

 

 (A) 

2

   (B) 

3

   (C) 
2
3

  (D*) none of these buesa ls dksbZ ugha 
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Sol.  

     
 Condition for pure rolling  
 R – V = V'    ...........(i) 
 Momentum conservation  

 m'V' = mV  V' = 
mV

m'
 ...........(ii) 

 From (i) and (ii)   V = 1'm R

m' m




 

 Torque of friction about point P is zero Angular momentum will remain conserved about this point 

 
2 2

1
mR mR

mVR
2 2

     

 Solving this we get ' =  
m' m

3m' m




 . 

 'kq) yksVuh xfr ds fy;s  

 R – V = V'    ...........(i) 
 laosx laj{k.k ls  

 m'V' = mV  V' = 
mV

m'
 ...........(ii) 

  (i) rFkk (ii) ls   V = 1'm R

m' m




 

 fcUnq P ds vuqfn'k ?k"kZ.k dk cyk?kw.kZ 'kwU; gSA bl fcUnq ds ifjr% dks.kh; laosx lajf{kr jgsxkA  

 
2 2

1
mR mR

mVR
2 2

     

 bls gy djus ij ge izkIr djrs gSaA  ' =  
m' m

3m' m




 . 


13. A uniform ball of mass ‘m’ rolls without sliding on a fixed horizontal surface. The velocity of the lowest 

point of the ball with respect to the centre of the ball is V. The total kinetic energy of the ball is :  
 m nzO;eku dh ,d fu;r xsan ,d fLFkj {kSfrt /kjkry ij fcuk fQlys yq<+drh gSA xsan ds dsUnz ds lkis{k blds 

fuEure fcUnq dk osx V gSA xsan dh dqy xfrt ÅtkZ gksxh &  

 (A*) 
7

10
 mv2   (B) mv2    (C) 

1

5
 mv2  (D) 

4

3
 mv2 

Sol.  Total KE = 
1

2
 mv2 + 2   

   =   
1

2
mv2 +

1

2

2

5
 mR22   

   =   
1

2
mv2 + 

1

2

2

5
 mv2 = 

7

10
 mv2   
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14. A block of mass ‘m’ is suspended from a spring and executes vertical SHM of time period T as shown in 
figure. The amplitude of the SHM is A and spring is never in compressed state during the oscillation. 
The magnitude of minimum force exerted by spring on the block is   

 ,d CykWd ftldk nzO;eku ‘m’ gS bldks ,d fLizax ls yVdk;k tkrk gS o ;g Å/okZ/kj ljy vkorZ xfr dj jgk gS 

ftldk vkorZdky fp=kkuqlkj T gSA nksyu dk vk;ke A gS rFkk fLizax nksyu ds nkSjku dHkh Hkh laihfMr voLFkk esa 

ugh gksrh gSA fLizax }kjk CykWd ij vkjksfir U;wure cy dk ifjek.k gS &    

           

 (A*) 
2

2

4
mg mA

T


  (B) 

2

2

4
mg mA

T


  (C) 

2

2
mg mA

T


  (D) 

2

2
mg mA

T


  

Sol. The spring is never compressed. Hence spring shall exert least force on the block when the block is at 
topmost position. 

 fLizax dHkh Hkh laihfMr voLFkk esa ugh vkrh gSA vr% fLizax CykWd ij U;wure cy rHkh yxk;sxh tc CykWd viuh 

mPpre fLFkfr ij gksA 

        

     Fleast  = kx0 – kA = mg – m2A = mg – 4
2

2T


mA 

15. m1 & m2 are connected with a light inextensible string with m1 lying on smooth table and m2 hanging as 
shown in figure. m1 is also connected to a light spring which is initially unstretched and  the system is 
released from rest.         

 m1 rFkk m2 nks nzO;eku ,d gYdh vforkU; jLlh ls bl izdkj tqM+s gSa fd m1 fpduh est ij j[kk gS rFkk m2 

fp=kkuqlkj yVdk gqvk gSA m1 dks ,d gYdh fLizax ls Hkh tksM+k tkrk gS tks fd izkjEHk esa [khaph gqbZ ugha gS] vc 

fudk; dks fojkekoLFkk ls NksM+k tkrk gS rks &  

         

 (A)  system performs SHM with angular frequency given by 1 2

1 2

k (m m )

m m


  

  fudk; dks.kh; vko`fÙk 1 2

1 2

k (m m )

m m


 ds lkFk ljy vkorZ xfr djsxkA 

 (B*) system performs SHM with angular frequency given by 
1 2

k

m m
. 

  fudk; dks.kh; vko`fÙk 
1 2

k

m m
 ds lkFk ljy vkorZ xfr djsxkA 

 (C) tension in string will be zero when the system is released. 
  tc fudk; dks NksM+k tkrk gS rc jLlh esa ruko 'kwU; gksxkA 

 (D) maximum displacement of m1 will be 2m g

k
. m1 dk vf/kdre foLFkkiu 2m g

k
 gksxkA 
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Sol. After the system is released, m2  moves down. 
 The extention in the spring becomes :  

  2m g

k
 (m2g = kx0), which is the new equilibrium position of the system. 

 For small 'x' : restoring force on the system is 
  F = kx 

  a =  
1 2

kx

m m
 (For (m1 + m2 + spring) system) 

  T = 2
x

a
 = 1 2x(m m )

2
kx


   = 1 2m m

2
k


  

  Angular frequency =  = 
2

T


 = 

1 2

k

m m
. 

 F.B.D. of m1 and m2 just after the system is released :  

       

 From above : T = 1 2

1 2

m m
g

m m
 

 Hence (C) is incorrect. 

 After x = 2m g

k
; m1 moves towards right till the total kinetic energy aquired does not converted to 

potential energy. 
 Hence (D) is also incorrect. 
 Hence (B) is the answer. 
 

Sol. fudk; dks eqDr djus ij m2 uhps dh vksj xfr djsxkA  

 fLizx dh yEckbZ esa o`f) :  2m g

k
 (m2g = kx0) gks tk;sxkA tks fudk; dh ubZ lkE; fLFkfr gksxhA  

 NksVs  'x' ds fy;s : fudk; ij izR;ku;u cy gksxk & 
  F = kx 

  a = 
1 2

kx

m m
 (m1 + m2 + fLizx) fudk; ds fy;s) 

  T = 2
x

a
 = 1 2x(m m )

2
kx


  = 1 2m m

2
k


  

  dks.kh; vko`fÙk =  = 
2

T


 = 

1 2

k

m m
. 

 m1 vkSj m2 dk cy js[kkfp=k fudk; dks eqDr djus ds rqjUr ckn & 

       

 mi;ZqDr fp=k ls  : T = 1 2

1 2

m m
g

m m
 vr% (C) xyr gSA  

 x = 2m g

k
 ds ckn m1 nk;s vksj rc rd xfr djsxk tc rd dqy vftZr dh x;h xfrt ÅtkZ fLFkfrt ÅtkZ esa 

ifjofrZr ugha gks tkrh gSA   
 vr% (D) Hkh xyr gSaA  bl izdkj (B) lgh mÙkj gSA 
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16. A body of mass 6 kg is acted upon by a force which causes a displacement in it given by x = 
2t

4
 metre 

where t is the time in second. The work done by the force is 2 seconds is:  

 ,d oLrq dk æO;eku  6 kg gS bl ij ,d cy dk;Zjr gS ftlds dkj.k bldk foLFkkiu  x =
2t

4
 ehVj gksrk gS tgk¡  

t lSd.M esa le; gSA 2 lsd.M esa cy }kjk fd;k x;k dk;Z gSA   
 (A) 12 J   (B) 9 J   (C) 6 J   (D*) 3 J 
Sol. The velocity of the body a time t is given by  

     
2dx d t t

dt dt 4 2

 
     

 
 

    At  t = 0 ,   = u = 0 and t = 2 s,  = 1ms-1, Now, work done = increase in KE 

   
2 2 21 1 1

m mu m 0
2 2 2

     
 

   
2 21 1

m 6 (1)
2 2

    
 

   = 3J, Hence the correct choice is (d). 
Sol. fdlh le;  t ij oLrq dk osx fn;k tkrk gS %  

    
2dx d t t

dt dt 4 2

 
     

 
 

  t = 0,  = u = 0 o  t = 2 s,  = 1ms-1, vc fd;k x;k dk;Z = xfrt ÅtkZ esa o`f)  

    2 2 21 1 1
m mu m 0

2 2 2
       

    2 21 1
m 6 (1)

2 2
      

    vr% lgh fodYi (d). gS A 
 
17. When a block is placed on a wedge as shown in figure, the block starts sliding down and the wedge 

also start sliding on ground. All surfaces are rough. The centre of mass of (wedge + block) system will 
move   

 ,d xqVdk ur ry ¼ost½ ij fp=kkuqlkj j[kk tkrk gSa] xqVdk uhps dh vksj fQlyuk izkjEHk djrk gS ,oa ost Hkh lrg 

ij fQlyuk izkjEHk djrk gSA lHkh lrg [kqjnjh gSA ¼ost $ xqVdk½ fudk; dk nzO;eku dsUnz xfr djsxk -  

   

Block

Wedge

rough

rough   

[kqjnjh lrg 

[kqjnjh lrg 

ost

CykWd 

 
 (A) leftward and downward.   (B*) right ward and downward. 
 (C) leftward and upwards.   (D) only downward.  
 (A) cka;h vksj o uhps dh vksj    (B*) nka;h vksj o uhps dh vksj 

 (C) cka;h vksj o Åij dh vksj    (D) dsoy uhps dh vksj   
Sol. Friction force between wedge and block is internal i.e. will not change motion of COM. Friction force on 

the wedge by ground is external and causes COM to move towards right. Gravitational force (mg) on 
block brings it downward hence COM comes down.   

gy % ost o xqVds ds e/; ?k"kZ.k cy vkUrfjd gS vFkkZr~ nzO;eku dsUnz (COM) dh xfr dks ifjofrZr ugha djsxkA lrg 

}kjk ost ij ?k"kZ.k cy cká cy gS vkSj nzO;eku dsUnz (COM) dks nka;h vksj xfr djokrk gSA xqVds ij xq:Rokd"kZ.k 

cy (mg) bldks uhps dh vksj ykrk gSA vr% nzO;eku dsUnz (COM) uhps vkrk gSA 
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18. In the figure shown pulley and string are massless. The blocks move in vertical plane due to gravity. If 
the magnitude of acceleration of centre of mass of blocks is a (in m/s2) then value of 2a is (Take g = 10 
m/s2)          

 iznf'kZr fp=k esa f?kjuh rFkk Mksjh nzO;ekughu gSA CykWd xq:Ro ds dkj.k Å/okZ/kj ry esa xfr djrk gSA ;fn CykWd ds 

nzO;eku dsUnz ds Roj.k dk ifjek.k a (m/s2 esa) gS &&rks 2a dk eku gSA (g = 10 m/s2) 

      m 3m

y

x

    
 (A) 3   (B)  2.5   (C*) 5   (D) 6 
Sol. Let acceleration of 3m  is  
 ekuk 3m dk Roj.k uhps dh vksj gSA 

 a0 =  g.
mm3

mm3




 = 
2

g
 

 acm =
mm3

ama.m3 00




 = 
2

a0 = 
4

g
 

  2a = 2 × 
4

g
 = 5 

 Ans. 5 
 
19. In the figure shown a block B of mass m can slide on a fixed horizontal smooth plane. A solid sphere A 

of radius r of the same mass rolls without sliding on the block B. Find the angular acceleration of the 
sphere.          

 fp=k esa n'kkZ;s vuqlkj ,d CykWd B ftldk nzO;eku m gSA ,d fLFkj fpdus {kSfrt ry ij fQly ldrk gSA ,d 

f=kT;k r o leku nzO;eku dk Bksl xksyk A CykWd B ij fcuk fQlys yq<+drk gSA xksys dk dks.kh; Roj.k Kkr djksA  

      

 (A*) 
10 g

9r
  (B) 

5g

r
   (C) 

15g

r
  (D) None of these 

Sol. The free body diagrams of sphere A and Block B are as shown 

     
 Applying Newton’s law to block and sphere 
  F – f = m a  ............(1) 
  f = m acm  ............(2) 

  fr = 
2

5
mr2   ............(3) 

 Since the sphere does not slip over the block, therefore from constraint   
  a = acm + r   ............(4) 
 solving equation (1), (2), (3) and (4) 
 we get the angular acceleration of sphere 

   = 
10 g

9r
  Ans. 
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 xksys A rFkk CykWd B dk eqDr oLrq fp=k fn[kk;k x;k gSA 

     
 xksys vkSj CykWd ij U;wVu dk fu;e yxkus ij  
  F – f = m a  ............(1) 
  f = m acm  ............(2) 

  fr = 
2

5
mr2   ............(3) 

 pwafd xksyk CykWd ds Åij ugha fQlyrk blfy, izfrcU/k ls  

  a = acm + r   ............(4) 
 lehdj.k (1), (2), (3) rFkk (4) dks gy djus ij 

 ge xksys dk dks.kh; Roj.k izkIr djrs gSa   = 
10 g

r
  Ans. 

 
20. In Quincke's tube a detector detects minimum intensity. Now one of the tube is displaced by 5 cm. 

During displacement detector detects maximum intensity 10 times, then finally a minimum intensity 
(when displacement is complete). The wavelength of sound is:  

 Dohads uyh eas lalqpd U;wure rhozrk izsf{kr djrk gSA vc ,d uyh dks 5 cm foLFkkfir djrs gS ftlds nkSjku 

lalqpd 10 ckj vf/kdre rhozrk izsf{kr djrk gSa rFkk vrar% U;wure rhozrk izsf{kr djrk gSA (tc foLFkkiu iw.kZ gks 

tk, rc) /ofu dh rjaxnS/;Z gksxhA  

 (A) 10/9 cm  (B*) 1 cm  (C) 1/2 cm  (D) 5/9 cm 
Hint : Path difference introduced due to displacement of tube = 2x = 10 cm due to one wavelength change 

maxima / minima will be attained once hence for 10 maxima’s  
 uyh ds foLFkkiu = 2x = 10 cm ds dkj.k iFkkUrj mRiUu gksxk rFkk ,d rjaxnS/;Z mfPp"B@fufEu"B dks  

10 mfPp"Bksa ds fy, ,d ckj izkIr djsxh  

   
 P = 10  = 10 cm so  = 1 cm.  Ans.    
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DAILY PRACTICE PROBLEMS 

NO. B59 TO B60 
 

2. DPP Syllabus : 

DPP No. : B59 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)  [60, 40] 
 

ANSWER KEY OF DPP No. : B59 
1. (A) 2. (B) 3. (B) 4. (C)  5. (D)  6. (D) 7. (D) 
8. (C) 9. (B)  10. (B) 11. (C) 12. (B) 13. (D) 14. (A) 
15. (C)  16. (B) 17. (A)  18. (A)  19. (D) 20. (C) 
 
1. A string of length 1.5 m with its two ends clamped is vibrating in fundamental mode. Amplitude at the 

centre of the string is 4 mm. Minimum distance between the two points having amplitude 2 mm is : 
 1.5 eh0 yEch Mksjh tks nksuksa fljksa ij c¡/kh gS] ewyfo/kk esa dEié dj jgh gSA Mksjh ds e/; fcUnq ¼dsUæ½ ij vk;ke  

4 eh0eh0 gSA mu nks fcUnqvksa ds chp dh nwjh ftudk vk;ke 2 eh0eh0 gS] gksxh   
 (A*) 1 m  (B) 75 cm  (C) 60 cm  (D) 50 cm 
Sol.  = 2 = 3m 
 Equation of standing wave 
 y = 2A sin kx cos t 
 y = A as amplitude is 2A. 
 A = 2A sin kx 

  
2


 x =
6


    x1 =

1

4
m 

 and  
2


 . x = 
5

6


  x2 = 1.25 m  x2 – x1 = 1m 

gy%  = 2 = 3m 

 vizxkeh rjax dk lehdj.k (x = 0 ij fuLiUn ysrs gq,) 

 y = 2A sin kx cos t 
 y = A pqfd vk;ke  2A gSa 
 A = 2A sin kx 

  
2


 x = 
6


   x1 = 

1

4
m 

 vkSj  
2


. x =
5

6


   x2 = 1.25 m  x2 – x1 = 1m 

 
2. Which of the following travelling wave will produce standing wave, with node at x = 0, when 

superimposed on y = A sin ( t  k x)  

 fuEu easaa ls dkSu lk çxkeh rjax y = A sin ( t  k x) ls v/;kjksfir gksus ij ,slh vizxkeh rjaxs mRiUu djsxh 

ftudk fuLian x = 0 ij gksxkA   

 (A) A sin ( t + k x)     (B*) A sin ( t + k x + ) 

 (C) A cos ( t + k x)    (D) A cos ( t + k x + ) 
 Hint :   Substituting x = 0 we have given wave y = A sin wt at x = 0 other should have y = – A sin wt 

equation so displacement may be zero at all the time Hence (B) is correct option.  
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Sol. fn;s gq, lehdj.k esa x = 0  j[kus ij gesa y = A sin wt feyrk gS vr% x = 0 ij nwljh rjax y = – A sin wt gksuk 

pkfg, ftlls foLFkkiu ges'kk 'kwU; gks lds vr% fodYi (B) lgh gSA   
 
3. A string vibrates in 5 segments to a frequency of 480 Hz. The frequency that will cause it to vibrate in 2 

segments will be            
 ,d Mksjh 5 [k.Mksa esa 480Hz dh vko`fr ij dEiUu djrh gSA og vkof̀r ftl ij ;g Mksjh 2 [k.Mksa esa dEiUu djrh 

gS] gksxh&     
 (A) 96 Hz  (B*) 192 Hz  (C) 1200 Hz  (D) 2400 Hz 
 
4. A wave travels on a light string.The equation of the wave is Y = A sin (kx – wt + 30°).It is reflected from 

a heavy string tied to an end of the light string at x = 0.If 64% of the incident energy is reflected the 
equation of the reflected wave is        

 ,d rjax gYdh Mksjh ij lapfjr gksrh gSA rjax dh lehdj.k Y = A sin (kx – wt + 30°) gSA Mksjh ds ,d fljs  

x = 0 ij tqM+h ,d Hkkjh Mksjh ls ;g rjax ijkofrZr gksrh gSA ;fn vkifrr ÅtkZ dk 64% ijkofrZr gks tkrk gS rks 

ijkofrZr rjax dh lehdj.k gS & 
 (A)  Y = 0.8 A sin (kx – wt + 30° + 180°)   (B) Y = 0.8 A sin (kx + wt + 30° + 180°) 

 (C*) Y = 0.8 A sin (kx + wt – 30°)  (D) Y = 0.8 A sin (kx + wt + 30°)     
 

5. The speed of the sound in still air is C. Wind is blowing at a speed vw as shown. The source of actual 
frequency fo is moving as shown in fig. The apparent frequency as observed by an observer is 

 'kkar gok esa /ofu dh pky C gSA gok ,d pky vw ls cg jgh gSA okLrfod vko`fÙk fo okyk L=kksr fp=kkuqlkj py jgk 

gSA ,d izs{kd }kjk izsf{kr  vkHkklh vko`fÙk gS        

Source
Vs Vo

Vw

Observer

 

 (A) w O
0

w s

(c v v )
f

(c v v )

 
 

     (B) w O
0

w s

(c v v )
f

(c v v )

 
 

    

 (C)  w O
0

w s

(c v v )
f

(c v v )

 
 

     (D*) w O
0

w s

(c v v )
f

(c v v )

 
 

  

Sol. f’ = f0 0

s

V V

V V

 
  

 

 f’ = f0   w 0

W s

C V ( V )

C V (V )

   
   

 

 
6. On a smooth curved track shown in the diagram, an small particle is projected from the point O such 

that it just manages to reach the point P. Assume that particle always remain contact with track. The 
velocity of the particle on reaching the point P will be equal to : 

 fp=k esa çnf'kZr fpdus oØh; iFk ij ,d NksVk d.k fcUnq O ls bl çdkj ç{ksfir fd;k tkrk gS fd ;g Bhd fcUnq P 

ij igq¡p tk;sA ;g ekfu, fd d.k ges'kk iFk ds lEidZ es jgrk gSA fcUnq P ij igq¡pus ij d.k dk osx cjkcj gksxkA

      

   

H

3H
2H

P

O  
 (A) zero 'kwU;  (B) 2gH   (C) 6gH   (D*) 4gH  

Sol. The velocity at O be such that it should reach the height 3H. From there it will come down to height H. 
Hence velocity at P is : 

 O ij osx bl çdkj gS fd ;g 3H Å¡pkbZ ij igq¡p tk;sxkA ;gk¡ ls ;g H Å¡pkbZ rd uhps vkrk gSA vr% P ij osx 

gksxkA 

   v2 = 2g.2H  v = 4gH . 
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7. Track OABCD (as shown is figure) is smooth. What minimum speed has to be given to a particle lying 
at point A, so that it can reach point C ? (take g = 10 m/s2) 

 Vªsd OABCD (fp=kkuqlkj) fpduk gSA fcUnq A ij fLFkr  ,d d.k dks fdruh U;wure pky nh tk, rkfd ;g fcUnq C 

ij igqap ldsA (g = 10 m/s2 ysa)   

       
 (A) 60 m/s  (B) 100 m/s  (C) 70 m/s   (D*) 80 m/s 
Sol. Minimum speed is required to enable the particle to reach at B. By energy cons.  

2mv
2

1
 = mgh. 

 By putting values v = 80 m/s. 

 B ij igq¡pus ds d.k dks U;wure pky pkfg,A ÅtkZ laj{k.k }kjk eku j[kus ij  2mv
2

1
 = mgh. 

 eku j[kus ij v = 80 m/s. 
 

8. A weightless rod of length 2 carries two equal masses 'm', one tied at lower end A and  the other at the 
middle of the rod at B. The rod can rotate in vertical plane about a fixed horizontal axis passing through 
C. The rod is released from rest in horizontal position. The speed of the mass B at the instant rod, 
become vertical is :         

 2 yEckbZ dh ,d Hkkjghu NM+ ls nks cjkcj nzO;eku  'm' tqM+s gq, gS ,d fupys fljs A ls rFkk nwljk jksM+ ds e/; 

fcUnq B lsA NM+ C ls xqtjus okyh ,d fLFkj v{k ds lkis{k Å/oZ lery esa ?kwe ldrh gSA NM+ dks {kSfrt fLFkfr esa 

fojke ls NksM+k tkrk gSA nzO;eku B dh pky Kkr dhft, tc NM+ Å/oZ gks tk, &    

          

 (A)  
3g

5


  (B) 

4g

5


  (C*) 

6g

5


  (D) 

7g

5


 

 
Sol.(C) Let v be the speed of B at lowermost position, the speed of A at lowermost position is 2v. 
  From conservation of energy 
  ekuk lcls fuEurj fLFkfr ij B dh pky  v gS vkSj lcls fuEurj fLFkfr ij A dh pky 2v gSA 

  ÅtkZ laj{k.k ls 

    
1

2
m (2v)2 + 

1

2
 mv2 = mg (2) + mg. 

  Solving we get gy djus ij v = 
6

g
5
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9. A mass 'm' is tied by a massless string. It is given horizontal velocity 2 g . What will be velocity of the 

particle at its highest position  .       

 ,d æO;eku jfgr jLlh }kjk ,d æO;eku 'm' ca/kk gSA bls {kSfrt osx 2 g  fn;k x;k gSA bldh mPpre fLFkfr 

ij d.k ij osx D;k gksxkA        

      

x
massless 
string

m
   

 (A) Zero  (B*) 
2 2

3 3
 g    (C) g   (D) 

g

2


 

Sol. 
x

u

 

mg cos   = 
2mu


      

 
1

4g
2

  + 0 = 
1

2
u2 + g  (1 + cos ) 

 2g  =  
2u

2
 + g   + g  cos   

 g   = 
2u

2
 + g   cos   g   =  

g cos

2


+  gcos   

 cos   = 
2

3
 

 Vmin = u cos   =  gcos . cos  =  g . 
2 2

3 3
 

10. A small block slides with velocity 0.5 gr  on the horizontal frictionless surface as shown in the Figure. 

The block leaves the surface at point C. The angle  in the Figure is:  

 ,d NksVk CykWd ,d ?k"kZ.k jfgr {kSfrt ry ij fp=kkuqlkj 0.5 gr  osx ds lkFk fQlyrk gSA CykWd ry dks fcUnq C 

ij NksM+ nsrk gSA fp=k esa dks.k gS : 

         
 (A) cos1 (4/9)  (B*) cos1(3/4)   (C) cos1(1/2) (D) none of the above buesa ls dksbZ ugha 
 
11. Amplitude of simple pendulum is 60º. Find the tension in string when string makes an angle of 30º with 

vertical.          
 ,d ljy yksyd dk vk;ke 60º gSA jLlh esa ruko gksxk tc jLlh m/okZ/kj ls 30º dk dks.k cukrh gS& 

 (A) mg
3

2
       (B)  3 3 2  mg  (C*) mg

3 3
1

2

 
  

 
  

 (D) none of these buesa ls dksbZ ugha  
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12. In the figure shown find out the maximum height reached by the particle. (g = 10 m/s2) 
 fp=k esa fn[kk;s vuqlkj d.k fdl vf/kdre Å¡pkbZ rd igqapsxkA (g = 10 m/s2) 

       
 (A) 0.5 m  (B*) 0.75 m  (C) 1 m   (D) none of these buesa ls dksbZ 

ugha 
 
13. The sound intensity is 0.008 W/m2 at a distance of 10 m from an isotropic point source of sound. The 

power of the source is :    
 ,d levkd`frd fcUnqor /ofu L=kksr ls 10 ehVj dh nwjh ij /ofu dh rhozrk 0.008 okV@eh-2 gSA L=kksr dh 'kfä 

gksxh&     
 (A) 2.5 watt  (B) 0.8 watt  (C) 8 watt  (D*) 10 watt 
 (A) 2.5 okV  (B) 0.8 okV  (C) 8 okV  (D*) 10 okV 

Sol. (D) 
2

P

4 r
 =   

 for an isotropic point sound source. ,d levkd̀frd fcUnqor /ofu L=kksr ds fy;s 

  P = .4r2 
 = (0.008 w/m2) (4..102) 
 = 10 watt.  Ans. 
 
14. A point source of power 50 watts is producing sound waves of frequency 1875Hz. The velocity of 

sound is 330m/s, atmospheric pressure is 1.0 x 105 Nm2, density of air is 1.0 kgm3.  Then pressure 
amplitude at r = 330 m from the point source is (using  = 22/7) :    

 50 okV 'kfä dk ,d fcUnq L=kksr 1875 gV~Zt vkof̀Ùk dh /ofu rjaxs iznku dj jgk gSA /ofu dk osx 330 eh-@lS-] 

ok;qe.Myh; nkc 1.0 x 105 U;wVu@eh-2 rFkk gok dk ?kuRo 1.0 fd-xzk-@eh-3 gS rks fcUnq L=kksr ls r = 330 eh- nwjh 

ij nkc vk;ke gksxk & ( = 22/7 ekusa) :      

 (A*)  5 Nm2.  (B) 10 Nm2.  (C) 15 Nm2.   (D) 20Nm2. 
 (A*)  5 U;wVu@eh-2 (B) 10 U;wVu@eh-2  (C) 15 U;wVu@eh-2  (D) 20U;wVu@eh-2 

Sol.  = 
V2

P2
0


  

2r4

P


  =

V2

P2
0


;  

 where P, P0 , V are power, pressure amplitude and velocity respectively. 
 tgk¡ P, P0 , V Øe'k% 'kfDr] vk;ked k nkc rFkk osx gSA  

   P0 = 
2r2

VP




 =  

3302

330150




  = 5  Ans. 

 
15. S1 and S2 are two coherent sources of sound of frequency 110Hz each. They have no initial phase 

difference. The intensity at a point P due to S1 is 0 and due to S2 is 40. If the velocity of sound is 330 
m/s then the resultant intensity at P is      

 S1 rFkk S2 dyklEc) izR;sd 110Hz vko`fr ds nks /ofu L=kksr gSA muesa izkjfEHkd dykUrj ugha gSA fcUnq P ij S1 

ds dkj.k rhozrk 0 rFkk S2 ds dkj.k rhozrk 40 gSA ;fn /ofu dk osx 330 m/s gS rks fcUnq P ij ifj.kkeh rhozrk gS & 

 
 (A) I0     (B) 9I0     (C*) 3I0     (D) 8I0   
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Sol. The wavelength of sound source = 
110

330
 = 3 metre.    

 The phase difference betwen interfering waves at P is 

  =  = 

2

 (S2P – S1P)  = 
3

2
 (5 – 4)  = 

3

2
 

  Resultant intensity at P = I0 + 4I0 +
3

2
cos42 00


  = 3 I0  

 L=kksr dh /ofu dh rjaxnS/;Z = 
110

330
 = 3 metre. 

 fcUnq P ij v/;kjksfir gksus okyh rjaxksa ij dykUrj 

  =  = 

2

 (S2P – S1P)  = 
3

2
 (5 – 4)  = 

3

2
 

  ifj.kkeh rhozrk fcUnq P ij = I0 + 4I0 + 
3

2
cos42 00


   = 3 I0  

 
16. State True or false 
 S1 :  If pressure of a gas is increased keeping the temperature constant the speed of sound wave in 

the gas increases. 
S2 :  In a travelling sinusoidal sound wave the phase difference between displacement wave and 

pressure wave is
2


 . 

S3 : The apparent frequency is 1, when a source approaches a stationary observer with speed u 
and is 2 when the observer approaches the same stationary source with the same speed u. 
Then 2 < 1, if u < v where v is the speed of sound.    

 S1 :  ;fn rki fu;r j[krs gq, ,d xSl ds nkc esa o`f) djrs gS rks xSl esa /ofu rjax dh pky esa of̀) gksxhA 
 

S2 :  ,d çxkeh T;k&oØh; /ofu rjax (sinusoidal sound wave) ds lapj.k esa foLFkkiu rjax rFkk nkc rjax esa 

2


dk dykUrj gksxkA       

S3 : :ds gq, Jksrk dh vksj ] /ofu lzksr u pky ls igq¡prk gS rks vkHkklh vkof̀Ùk 1 gSA ;fn mlh lzksr dks fLFkj 

djds ogh Jksrk mlh pky u ls lzksr dh vksj igq¡prk gS rks vkHkklh vko`fÙk 2 gS rks 2 < 1 gS ;fn u < v 

tgk¡ v /ofu dh pky gSA  

 (A) T F T  (B*) F T T  (C) F F T  (D) F T F 
Sol. S1 : When pressure is increase density also increases in same proportion 
  tc nkc c<+sxk rks mlh vuqikr esa ?kuRo Hkh c<+sxk 

 S2 :   True lR;  

 S3 : 1 = 
v

v u



 

       2 = 
u v

v

    
 

       1 – 2  = 
v u v

v u v

   
  =  

2 2 2v v u

(v u) v

  
 

  
 =  

2u

(v u) v




> 0 
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17. A particle of mass m is performing simple harmonic motion  as shown in figure (a) and (b). In figure (b), 
the charge q of particle is such that qE = mg. If their velocities are same at mean position and let A1 and 
A2 be their amplitudes and T1 and T2 be their time periods then.   

 fufnZ"V fp=k (a) rFkk (b) ds vuqlkj ,d nzO;eku m dk d.k ljy vkorZ xfr dj jgk gSA fp=k (b) esa d.k dk vkos'k 

q gS] ftlls qE = mg gks tkrk gSA ;fn ek/; fLFkfr esa buds osx leku gS] rFkk A1 o A2 buds vk;ke gS rFkk T1 o 

T2 buds vkorZdky gS rks : 

       
 (A*) A1 = A2 ,  T1 = T2      (B) A1 > A2 ,  T1 = T2   
 (C) A1 < A2 ,  T1 = T2      (D) A1 = A2 ,  T1 > T2   
Sol. Let velocity at mean position be . ekuk ek/; fLFkfr ij buds osx  gS 

 
1

2
 m2 =  

1

2
KA1

2 =  
1

2
KA2

2   

 A1 = A2  

 and rFkk T = 
m

2
K

 . T1 = T2  

 
18. In the figure shown, the time period and the amplitude respectively when m is released from rest when 

the spring is relaxed is: (the inclined plane is smooth)       
 fn[kk;s x;s fp=k esa] fLizax ruko jfgr ,oa fojkekoLFkk esa gS rks m dks eqDr NksM+us ij vkorZdky rFkk vk;ke Øe'k% 

gksaxs (ur ry fpduk gSA)          

         

 (A*) 2 m

k
,  

mg sin

k


       (B) 2 m sin

k


, 

2 mg sin

k


   

 (C) 2 m

k
, 

mg cos

k


    (D) none of these buesa ls dksbZ ugh 

Sol.  

At equilibrium : lkE;koLFkk ij 

  mg sin  = kA 

  A = 
mgsin

K


 

 and time period for spring block system is :   
 rFkk fLizax CykWd fudk; ds fy, vkorZdky gS  

  T = 
m

2
k

  

 Hence vr% (A) 
 



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-8 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

19. A particle performs SHM of amplitude A and angular frequency  = 
2

T


. The speed of the particle at 

time 
T

4
 after crossing the extreme position is    

 ,d d.k A vk;ke o  =
2

T


  dks.kh; vko`Ùkh ls ljy vkorZ xfr djrk gS lhekUr fLFkfr ikj djus ds i'pkr  

t =
T

4
  le; ij d.k dh pky gksxhA   

 (A) 0   (B) 
3

A
2

   (C) 
A

2


  (D*) A 

Sol. After t = 
T

4
, the particle will be at mean position 

 t = 
T

4
 i'pkr d.k e/; fLFkfr ij gksxkA 

 v = vmax = A 
 
 
20. A loaded vertical spring executes SHM with period of 4s. The difference between the kinetic energy and 

the potential energy of this system oscillates with a period of     
 ,d Å/okZ/kj fLizax ftlds uhps Hkkj ca/kk gqvk gS mlds SHM ¼ljy vkorZ xfr½ dk vkorZdky 4s gSA ml fudk; dh 

xfrt ÅtkZ o fLFkfrt ÅtkZ  esa vUrj ds nksyu dk vkorZdky gksxk &     
 (A) 8 s   (B) 1 s   (C*) 2s   (D) 4s 

Sol. (Moderate) KE xfrt ÅtkZ = 
1

2
 m2 a2 cos2 t   

 PE fLFkfrt ÅtkZ = 
1

2
 m2 a2 sin2 t  

 KE – PE = 
1

2
 m2 a2 (cos2 t – sin2 t) 

     = 
1

2
 m2 a2 cos2 t  

  Angular frequency = 2  

  The time period = 
T

2
 = 2 s 

   dks.kh; vko`fÙk = 2  

  vko`ÙkZ dky =
T

2
= 2s. 
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1. (A) 2. (A)  3. (A,B,C,D)  4. (B,C)  5. (B,C) 6. (A,B,C,D) 
7. (A,C)  8. (A,C)  9. (B,C)  10. (A,C)  11. 6   
12. (A) – r, s ; (B) – r, s ; (C) – p, q, r ; (D) – p, q, r 

 
1. For the arrangement shown in the figure. The time interval in seconds after which the water jet ceases 

to cross the wall is (Area of the cross section of the tank A= 5 m2 and area of the orifice a = 4 cm2) 
[Assume that the container remaining fixed]    

 fp=k es n'kkZ;h x;h O;oLFkk ds fy;s og le;kUrjky ¼lsd.M esa½ Kkr dhft;s ftlds ckn ikuh dh /kkj ¼Qqvakjk½ 

nhokj ds ikj tkus ls :d tk;sxhA Vsad ds vuqizLFk dkV dk {ks=kQy A= 5 m2  o fNnz dk –&& {ks=kQy  

a = 4 cm2  gSA  (Vsad fLFkj gS) 

     

0.81m

1m

1m

 
(A*) 1000  (B) 2000  (C) 100   (D) 10000 

Sol. v = 2gx  = 
t


 = 

1

t
 

 for vertical motion Å/okZ/kj xfr ds fy, = 
1

2
g t2  

  x = 0.25 m  (i.e. level goes down from 0.81m to 0.25m. Using equation of continuity) 
    (vFkkZr~ lrg 0.81m ls 0.25m rd tk;sxhA lrr~rk lehdj.k dk iz;ksx djus ij) 

  5 . 
dx

dt
 = 2gx . 4 × 10–4  

 on solving gy djus ij t = 1000 s 
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2. Initially a small block is in equilibrium and at a height 10m from ground as shown. At t = 0, block 
explodes in two equal parts. One part  collides with the ground at t = 1 sec and sticks to ground at the 
position just below the initial equilibrium position and another part remains held with spring, 
çkjEHk esa ,d NksVk CykWd] fp=kkuqlkj tehu ls 10m dh Å¡pkbZ ij lkE;koLFkk esa gSA t = 0 ij CykWd nks leku Hkkxksa 

esa VwV tkrk gSA ,d Hkkx t = 1 lSd.M ij /kjkry ls Vdjkrk gS rFkk çkjfEHkd lkE;koLFkk ds Bhd uhps okyh fLFkfr 

ij tehu ls fpid tkrk gS rFkk nwljk Hkkx fLçax ls yxk jgrk gSA rc     
   

      
 (A*) then the amplitude of oscillations of the block held by spring is 3 meter 
 (B) then the amplitude of oscillations of the block held by spring is 5 meter 
 (C) then the amplitude of oscillations of the block held by spring is 2 meter 
 (D) then the amplitude of oscillations of the block held by spring is 7 meter 
 (A*) fLizax ls tqM+s gq, CykWd ds nksyu dk vk;ke 3 ehVj gSA 

 (B) fLizax ls tqM+s gq, CykWd ds nksyu dk vk;ke 5 ehVj gSA 

 (C) fLizax ls tqM+s gq, CykWd ds nksyu dk vk;ke 2 ehVj gSA 

 (D) fLizax ls tqM+s gq, CykWd ds nksyu dk vk;ke 7 ehVj gSA 

Sol. From given conditions nh xbZ 'krZ ls 

  10 = ut + 
1

2
.gt2 

  u = 5 m/s 
 So, block held with spring will have velocity 5 m/s in vertically upward direction. 
 vr% fLçax ls tqM+k CykWd 5 m/s Å/okZ/kj Åij dh vksj xfr djsxkA 

 Now, vc v2 = 2(A2 – x2) 

  25 = 
10

2

2
2 mg

A
k

     
   

 

  5 = A2 – 4 
  A = 3m. 
 
3. Which of the following combinations can give standing wave.   
 fuEu esa ls dkSuls la;kstu vizxkeh rjaxs ns ldrs gSaA  

 (A*) y1 = A sin2 (t  kx); y2 =  A sin2 (t + kx) 
 (B*) y1 = A sin (kx t); y2 = A cos (t + kx) 
 (C*) y1 = 2A cos2 (t  kx + ); y2 = A [sin 2 (t + kx)  1] 
 (D*) y1 = A sin (kx  t + 30º); y2  = A cos (t + kx  60º). 
 
4. The equation of a practical travelling wave is /are    
 ,d izk;ksfxd lapfjr rjax dh lehdj.ksa gSa& 
 (A) A tan (wt - kx)    (B*) A sin2 (wt - kx)  
 (C*) A sin(wt - kx) cos(wt - kx)    (D) none ¼dksbZ ugha½ 
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5. A particle of mass m performs SHM along a straight line with frequency f and amplitude A. 
 m nzO;eku dk ,d d.k ljy js[kk ij A vk;ke rFkk f vkof̀Ùk ls l-vk-xfr dj jgk gSA   
 (A) The average kinetic energy of the particle is zero.  

(B*) The average potential energy is m2f2A2. 
 (C*) The frequency of oscillation of kinetic energy is 2f.  

(D) Velocity function leads acceleration by /2.  
 (A) d.k dh vkSlr xfrt ÅtkZ 'kwU; gksxhA    

(B*) d.k dh vkSlr fLFkfrd ÅtkZ m2f2A2 gksxhA 

 (C*) xfrt ÅtkZ dh nksyu vkof̀Ùk 2f  gksxhA   

(D) osx Qyu] Roj.k Qyu ls /2 vkxs gksxkA 

 
6. A heavy particle hanging vertically from a point by a light inextensible string of length  is started so as 

to make a complete revolution in a vertical plane. Then :  
 ,d Hkkjh d.k dks  yEckbZ dh gYdh vforkU; jLlh ds }kjk fdlh fcUnq ls Å/okZ/kj bl çdkj yVdk;k x;k gS fd 

;g Å/okZ?kj ry esa ,d iw.kZ pDdj dj ldrk gS rks&     

     
 (A*) Sum of tension at the ends of any diameter is constant 
 fdlh Hkh O;kl esa nksauks fljksa ij rukoksa dk ;ksx fu;r jgsxkA 

 (B*) Sum of tension at the ends of any diameter is independent on angle  with vertical. 
 fdlh Hkh O;kl ds nksauks fljksa ij rukoksa dk ;ksx] Å/okZ/kj ls dks.k  ij fuHkZj ugha djsxkA  

 (C*) Tension does no work ruko dksbZ dk;Z ugha djsxkA 

 (D*) T1 + T2 =
m


 (2u2 – 4g) 

Sol. Sum of tension at the ends of any diameter is constant and is independent on angle  with vertical. 
 Tension does no work as T and velocity are perpendicular. 
 By energy conservation at point C and B  

 
1

2
mu2 = 

1

2
mvB

2 + mg L (1 – cos )  .....(1) 

 T1 – mg cos =  
2
Bmv

L
   .....(2) 

 From (1) and (2)  

 T1 =  
2mu

L
–  2 mg + 3 mg cos  

 similarly, 

 T2 =  
2mu

L
– 2 mg – 3mg cos 

 T1 + T2 =
m


 (2u2 – 4g) 
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gy fdlh Hkh O;kl ds nksuksa fljksa ij rukoksa dk ;ksx fu;r gksxk rFkk m/okZ/kj ls dks.k  ij vfuHkZj gksxkA  

 D;ksafd ruko vkSj osx ,d&nwljs ds yEcor~ gksrs gSA vr% ruko dksbZ dk;Z ugha djsxkA  

 
1

2
mu2 = 

1

2
mvB

2 + mg L (1 – cos )  .....(1) 

 T1 – mg cos = 
2
Bmv

L
   .....(2) 

 
 
 lehdj.k (1) rFkk (2)  ls 

 T1 =  
2mu

L
– 2 mg + 3mg cos  

 blh izdkj, 

 T2 = 
2mu

L
 – 2 mg – 3mg cos 

 T1 + T2 =
m


 (2u2 – 4g)    

 
COMPREHENSION (7 to 10) 

 vuqPNsn 
 A long horizontal conveyer belt moves with a constant velocity of 8 m/s. Two blocks A and B each of 

mass 2 kg are placed gently on the belt with B on A. cofficient of kinetic friction b/w  A and belt is 0.1. 
There is no friction between A and B. Length of A is 4 m and length of B is very small (g = 10 m/s2). 

 ,d yEch pfyr {kSfrt csYV  8 m/s ds fu;r osx ls xfr'khy gSA 2 kg leku æO;eku ds nks CykWd A rFkk B csYV 

ij vpkud j[k fn;s tkrs gSA rFkk B, A ds Åij gSA A rFkk csYV ds e/; xfrd ?k"kZ.k xq.kkad 0.1 gSA  A o B ds 

e/; dksbZ ?k"kZ.k ugha gSA  A dh yEckbZ 4 m gS rFkk B dh yEckbZ cgqr de gSA  (g = 10 m/s2)   

     

=0.1 

  
7. Choose the correct options :  
 lgh dFkuksa dk p;u djsaA 

(A*) The time when B falls off A. Initially B is on the right end of A is 2 second 
(B) The time when B falls off A. Initially B is on the right end of A is 4 second 
(C*) The velocity of A when B falls off A is 4 m/s   
(D) The velocity of A when B falls off A is 6 m/s   
(A*) izkjEHk esa B, A ds nka;sa fljs ij FkkA 2 lsd.M i'pkr~ B, A ls fxj tk;sxk  

(B) izkjEHk esa B, A ds nka;sa fljs ij FkkA 4 lsd.M i'pkr~ B, A ls fxj tk;sxk 

(C*) A dk osx 4 m/s gS &&tc B, A ls fxj tkrk gSA 

(D) A dk osx 6 m/s gS &&tc B, A ls fxj tkrk gSA 

Sol. Since there is no friction between A and B, so B will remain at rest (figure) 
  
 pwafd A o B ds e/; 'kwU; gSA vr% B fLFkjkoLFkk esa gksxkA (fp=k) 

    
 fk = (2 + 2)g = 0.1(2 + 2)g = 4N 

 Acceleration of A (A dk Roj.k) : a = 
m

fk  = 
2

4
 = 2 m/s2 

 For B to fall off A (A ij B ds fxjus ds fy,) : S = ut +
2

1
 at2 

  4 = 0 × t + 
2

1
2t2     t = 2s. 

 vA = u + at = 0 + 2 × 2 = 4 m/s. 
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8. Choose the correct options:    
 lgh dFkuksa dk p;u djsaA 

(A*) The coefficient of friction between the block B and belt is 0.4, then the separation between the two 
blocks when B comes to rest w.r.t. belt is 2 meter   
(B) The coefficient of friction between the block B and belt is 0.4, then the separation between the two 
blocks when B comes to rest w.r.t. belt is 1 meter   

 (C*) Just after the block B falls of A, then the acceleration of block A is 1m/s2.  
 (D) Just after the block B falls of A, then the acceleration of block A is 2m/s2.  

(A*) ;fn B rFkk csYV ds e/; ?k"kZ.k xq.kkad 0.4 gS rks A rFkk B ds e/; 2 ehVj dh nwjh gksxhA tcfd B csYV ds 

lkis{k fLFkj gks tkrk gSA  

(B) ;fn B rFkk csYV ds e/; ?k"kZ.k xq.kkad 0.4 gS rks A rFkk B ds e/; 1 ehVj dh nwjh gksxhA tcfd B csYV ds 

lkis{k fLFkj gks tkrk gSA 

 (C*) B ds A ls fxj tkus ds Bhd i'pkr~ A dk Roj.k 1m/s2 gSA  

 (D) B ds A ls fxj tkus ds Bhd i'pkr~ A dk Roj.k 2m/s2 gSA 
Sol. Just when B falls of A, take this instant to be t = 0 (figure) 
 tc A ij B Bhd fxjrk gSA bl le; ij t = 0 (fp=k) 

      
 at  t = 0 ij : 

 velocity of A (A dk osx) : uA = 4 m/s, velocity of B (B dk osx) : uB = 0 

 acceleration of A (A dk Roj.k) : a1 = 1g = 0.1 × 10 = 1 m/s2 

 acceleration of B (B dk Roj.k) : a2 = 2g = 0.4 × 10 = 4 m/s2 
 Let us see when A comes to rest (w.r.t. belt) : 
 tc A fLFkjkoLFkk esa vk;sxk (csYV ds lkis{k) : 

 For this blds fy, : vA = uA + a1t 

  8 = 4 + 1 × t   t = 4 s 
 Let us see when B comes to rest (w.r.t. belt) : 
 tc B fLFkjkoLFkk esa vk;sxk  (csYV ds lkis{k) : 

 For this blds fy, : vB = uB + a2t 

    8 = 0 + 4t  t = 2s 
(1) So B comes to rest earlier, and till that A continues to move with acceleration 1 m/s2 

 vr% B igys fLFkj gksxk rFkk bl le; rd A Roj.k 1 m/s2 ls xfr djsxkA 
(2) So we have to find separation between the blocks at t = 2s. At t = 2 s ; 
 vr% t = 2s rd CykWdksa ds e/; nwjh Kkr dj ldrs gS t = 2 s ij ; 

  SA = 4 × 2 + 
2

1
 × 1 × (2)2 = 10 m 

  SB = 0 × 2 + 
2

1
 × 4 × (2)2 = 8 m 

 separation chp dh nwjh = SA – SB = 10 – 8 = 2 m. 
 after B falls of A,  
 B, A ls Bhd ckn fxjrk gS  

F = u1N = 0.1 × 20 = 2 N (for A) 

 aA = 
2

2
 = 1m/s2 (Hence decreases vr% ?kVrk gS) 

 

9. Just before block B falls of A. then      
 CykWd B ds CykWd A ls fxjus ds Bhd iwoZ % 
 (A) distance travelled by B w.r.t. ground 4m  
 (B*) distance travelled by B w.r.t. to ground is zero. 
 (C*) distance travelled by B w.r.t. to A is 4m. 
 (D) distance travelled by B w.r.t A is zero 
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 (A) /kjkry ds lkis{k B }kjk r; dh xbZ nwjh 4m gSA  

 (B*) /kjkry ds lkis{k B }kjk r; dh xbZ nwjh  0m gSA 

 (C*) A ds lkis{k B }kjk r; dh xbZ nwjh 4m gSA 

 (D) A ds lkis{k B }kjk r; dh xbZ nwjh 0m gSA- 
Sol. As there is no acceleration of B wrt to ground so d = 0 and wrt to A is 4m = length  of A. 
 

10. If the length of Block A is 20m. then      
 ;fn CykWd A dh yEckbZ 20m gS rc  

 (A*) B  falls off  A after 4.5s   (B) B falls off A after 2 5 s. 

 (C*) when B falls off A, A has velocity 8 m/s (D) when B falls off A, then A has velocity 52  m/s 

 (A*) B, A ls 4.5s ds ckn fxjrk gSA   

 (B) B, A ls 52 s ds ckn fxjrk gSA 

 (C*) tc B,  A ls fxjrk gS rc A dk osx 8 m/s gks tkrk gS 

 (D) tc B, A ls fxjrk gS rc A dk osx 52  m/s gks tkrk gSA 
Sol. VA after 4s = at = 2 × 4 = 8m/s. = VBelt 
 So Block A move with constant velocity 8 m/s. with Belt because  then after fs = 0 

 So distance travelled by A is 4s. = 
2

1
at2 = 

2

1
× 2 × (4)2 = 16m. 

 So remaining (20m – 16m) = 4m will be travelled by 
s/m8

m4
 = 

2

1
s. 

 So total time = 4s + 
2

1
s = 4.5s 

 and after 4s. aA = 0  
So velocity will remain constant = 8m/s. 

 4S ds ckn VA  = at = 2 × 4 = 8m/s. = VBelt 

 vr% CykWd A fu;r osx 8 m/s ls pyrk gScsYV ds lkFk D;ksafd mlds ckn fs = 0 

 4s  esa A }kjk r; dh xbZ nwjh = 
2

1
at2 = 

2

1
× 2 × (4)2 = 16m. 

 
s/m8

m4
 = 

2

1
s esa 'ks"k nwjh (20m – 16m) = 4m r; djsxkA 

 vr% dqy le; = 4s + 
2

1
s = 4.5s 

 rFkk 4s ds ckn. aA = 0  

vr% osx fu;r jgsxk = 8m/s. 
 

11. A straight line source of sound of length L = 10m, emitts a pulse of sound that travels radially outward 
from the source. What is the power (in mW) intercepted by an acoustic detector of surface area  
1.2 cm2, located at a perpendicular distance 7m from the source. The waves reach perpendicularly at 
the surface of the detector. The total power emitted by the source in the form of sound is 2.2 × 104 W.  

 (Use  = 22/7)   
 L = 10m, yEckbZ dk ljy js[kh; /ofu L=kksr /ofu dk Lian mRlftZr djrk gSA tks lzksr ls f=kT; fn'kk esa ckgj dh 

vksj xfreku gSA L=kksr ls 7 m yEcor nwjh ij fLFkr 1.2 cm2 i`"B {ks=k ds /ofu lalwpd }kjk izkIr 'kfDr (mW esa) 

D;k gSA rjaxsa lalwpd ds i`"B ij yEcor igqaprh gSA L=kksr }kjk mRlftZr /ofu ds :i esa dqy 'kfDr 2.2 × 104 W 

gSA ¼ = 22/7 dke esa ysa½ 
Ans. 6  
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Sol. Imagine a cylinder of radius 7m and length 10m. Intensity of sound at the surface of cylinder is same 
everywhere. 

 Therefore  = 
P

2 rL
= 

42.2 10

2 10 7


 

 

 (As sound is propagating radially out only, sound energy does not flow out through the ends)  
    = 50 W/m2  
 Power intercepted by the detector 
   =  × A = 3 mW 
 7m f=kT;k rFkk 10m yEckbZ ds csyu dh dYiuk djksA csyu dh lrg ij lHkh txg /ofu dh f=kozrk leku gSA 

 vr%   =  
P

2 rL
 

 (pqfd /ofu dsoy f=kT;h; fn'kk esa ckgj dh rjQ lapfjr gksrh gSA /ofu mtkZ fljksa ls lapfjr ugha gksrh gSA)  

    = 50 W/m2  
 lalwpd }kjk izsf{kr ÅtkZ =  × A = 3 mW 

      

P

 
 
12. The velocity time graph for a particle moving along a straight line is given in each situation of column-I. 

In the time interval  > t > 0, match the graph in column-I with corresponding statements in column-II. 
 dkWye-I dh izR;sd fLFkfr esa ,d ljy js[kk ds vuqfn'k xfr djrs gq;s ,d d.k ds fy, osx&le; xzkQ fn;s x;s gSA 

le;kUrjky  > t > 0 esa] dkWye-I esa xzkQksa dks dkWye-II esa laxr dFkuksa ls lqesfyr dhft;sA 
   Column-I    Column-II  
   dkWye -I     dkWye-II   

 (A)  

v

t
  (p) speed of particle is continuously decreasing. 

     (p) d.k dh pky lrr :i ls ?kV jgh gSA  

 (B) 

v

t  (q) magnitude of acceleration of particle is decreasing with time. 

     (q) d.k ds Roj.k dk ifjek.k le; ds lkFk ?kV jgk gSA 

 (C) 

v

t
   (r) direction of acceleration of particle does not change. 

     (r) d.k ds Roj.k dh fn'kk ifjofrZr ugh gksrh gSA 

 (D)  

v

t

  (s) magnitude of acceleration of particle does not change. 

     (s) d.k ds Roj.k dk ifjek.k ifjofrZr ugh gksrk gSA 
Ans. (A) – r, s ; (B) – r, s ; (C) – p, q, r ; (D) – p, q, r 
Sol. In case A and B acceleration is constant but speed first decreases and then increases. 
 In case C and D, the velocity does not change sign hence direction of acceleration is constant. Speed 

and magnitude of acceleration decreases with time. 
 fLFkfr A rFkk B esa Roj.k fu;r gS ysfdu pky igys ?kVrh gS rFkk fQj c<+rh gSA fLFkfr C rFkk D esa osx dk fpUg 

ugh cnyrk gS blfy;s Roj.k dh fn'kk fu;r jgrh gSA Roj.k dk ifjek.k rFkk pky le; ds lkFk ?kVrs gSaA 
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DPP No. : B61 (JEE-ADVANCED) 
Total Marks :  50         Max. Time : 31 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.10 (4 marks 2 min.)  [32, 16] 
Subjective Questions ('–1' negative marking) Q.11 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.12 (8 marks 6 min.)  [08, 06] 

 

ANSWER KEY OF DPP No. : B61 
1. (B) 2. (A) 3. (A,C)  4. (B,C)  5. (A)(D) 6. (B,D) 
7. (A)(C) 8. (A)(C)  9. (A)(C)(D)  10. (B,D) 11. 5  
12. (A) – p,q,t ; (B) – p,r,s ; (C) – q,t ; (D) r 

 
1. A small ball of mass m is released from rest at a height h1 above ground at time t = 0. At time t = t0, the 

ball again comes to rest at a height h2 above ground. Consider the ground to be perfectly rigid and 
neglect air friction. In the time interval from t = 0 to t = t0, pick up the incorrect statement.   

 m nzO;eku dh ,d NksVh xsan dks /kjkry ls h1 Å¡pkbZ ls t = 0 ij fojkekoLFkk ls NksM+k tkrk gSA xsan iqu% /kjkry ls 

h2 Å¡pkbZ ij fojkekoLFkk esa t = t0 le; ij vk tkrh gSA /kjkry dks iw.kZr% n`<+ ekfu;s rFkk ok;q dk ?k"kZ.k ux.; gS 

rks t = 0 ls t = t0 le;kUrjky esa xyr dFku dk p;u dhft;sA  

 (A) Work done by gravity on ball is mg(h1 – h2) 
 (B*) Work done by ground on ball for duration of contact is mg(h2 – h1). 
 (C) Average acceleration of the ball is zero. 
 (D) Net work done on the ball by all forces except gravity is mg (h2 – h1). 

 (A) xq:Ro }kjk xsan ij fd;k x;k dk;Z mg(h1 – h2) 

 (B*) /kjkry dks Li'kZ djus dh vof/k esa /kjkry }kjk xsan ij fd;k x;k dk;Z = mg(h2 – h1). 

 (C) xsan dk vkSlr Roj.k 'kwU; gSA 

 (D) xsan ij xq:Ro ds vfrfjDr lHkh cyksa }kjk fd;k x;k dqy dk;Z mg (h2 – h1) gSA 

Sol. From the figure-1 work done by gravity from t = 0 to t = t0 is W = mg(h1 – h2)  

  

v=0
at t=t0

at t=0
u=0

h1

h2

fixed horizontal surface  
 Since initial and final velocity of ball is zero its average acceleration will be zero. 
 Since net work done is zero from time interval t = 0 to t = t0. Hence work done by forces except gravity 

is mg(h2 – h1). 
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gy% fp=k-1, t = 0 ls t = t0 ds fy, mg }kjk fd;k x;k dk;Z W = mg(h1 – h2)  

  

v=0
at t=t0

at t=0
u=0

h1

h2

fixed horizontal surface  
 pwafd xsan ls izkjfEHkd o vfUre osx 'kwU; gS vr% bldk vkSlr Roj.k 'kwU; gksxkA 

 ftlls le;kUrjky t = 0 ls t = t0 rd dqy dk;Z Hkh 'kwU; gksxk vr% xq:Ro ds vfrfjDr vU; cyksa }kjk dk;Z  

mg(h2 – h1) gksxkA 
 
2. A ball of mass 1.6 kg is projected with a velocity of 20 m/s at an angle of 37º above the horizontal.  

After 1.2 sec., gravitational field vanishes and a force of constant magnitude is applied after that, force 
being always perpendicular to the direction of motion till it strikes the ground. When it strikes the ground 
it is moving vertically. Choose the incorrect option (g = 10 m/s2) : 

 1.6 kg nzO;eku dh ,d xsan, {kSfrt ls 37º ds dks.k ij 20 m/s ds osx ls ç{ksfir dh tkrh gSA 1.2 sec. i'pkr~ 

xq:Roh; {ks=k lekIr gks tkrk gS rFkk fu;r ifjek.k dk ,d cy yxk;k tkrk gSA blds i'pkr~ cy lnSo xfr dh 

fn'kk ds yEcor~ rc rd jgrk gS tc rd fd ;g /kjkry ij ij ugha VdjkrkA tc ;g /kjkry ls Vdjkrk gS rc 

;g Å/okZ/kj xfr dj jgk gSA xyr fodYi dk p;u dhft,A (g = 10 m/s2) :  
 (A*) Initially path is parabolic and later on it becomes hyperbolic 

 (B) The radius of the circle will be 7.2 m and constant magnitude of force applied is 
512

9
N 

 (C) The speed during circular motion will be 16 m/s 
 (D)The time it takes to strike the ground is less than that it would have taken in projectile motion 
 (A*) çkjfEHkd iFk ijoyf;d gS rFkk blds ckn ;g vfrijoyf;d gSA  

 (B) o`r dh f=kT;k 7.2 m gS rFkk fu;r ifjek.k dk vkjksfir cy 
512

9
N gSA 

 (C) o`Ùkkdkj xfr ds nkSjku pky 16 m/s gksxhA 

 (D) bldks /kjkry ls Vdjkus esa yxk le; ç{ksI; xfr esa yxs le; ls de gksxkA  

Sol.   

 t1 = 
20 3 / 5

10


 = 1.2 sec. 

 H = 
2(12)

2 10
 = 7.2 m = r 

 F = 
1.6 16 16

7.2

 
 = 

512

9
N 

 For circle  o`Ùk ds fy, t = 
3.14 7.2

2 16




 < 1.2 sec. 

 
3. In a standing wave on a string.   
 ,d Mksjh esa mRiUu vizxkeh rjax esa&  
 (A*) In one time period all the particles are simultaneously at rest twice. 
 (B) All the particles must be at their positive extremes simultaneously once in one time period  
 (C*) All the particles may be at their positive extremes simultaneously once in a time period. 
 (D) All the particles are never at rest simultaneously. 
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 (A*) ,d vkoZrdky esa lHkh d.k ,d lkFk nks ckj fLFkj voLFkk esa vkrs gSaA 

 (B) ,d vkorZ dky esa lHkh d.k ,d lkFk ,d ckj mudh /kukRed pje fLFkfr ij gksrs gSaA 

 (C*) ,d vkorZ dky esa lHkh d.k ,d lkFk ,d ckj mudh /kukRed pje fLFkfr ij gks ldrs gSA 

 (D) lHkh d.k dHkh Hkh ,d lkFk fLFkj ugha gksrs gaSA 

Sol. y = 2A sin kx. sint 

 Vy = 
dy

dt
 = 2A sin kx. cos t 

 Vy = 0   t = T/4, 3T/4   
2

T
   

 

 (2 times in one time period)    (,d vkorZdky esa 2 xquk)   
 

4. A simple pendulum of length 2m with a bob of mass M oscillates with an angular amplitude of 
6


 

radians  then (use g    ) :       

 M nzO;eku ds xksyd dk 2m yEckbZ dk ,d ljy yksyd 
6


 jsfM;u ,d dks.kh; vk;ke ls nksyu djrk gS rc 

( g    dk mi;ksx djks) :         

 (A) tension is the string is mg cos 15º at angular displacement  of 15º  
 (B*) rate of change of speed at angular displacement of 15º is g sin 15º 
 (C*) tension in the string is greater than mg cos 15º at angular displacement of 15º 

 (D) frequency of oscillation is 
1

2 2
 sec–1. 

 (A) Mksjh esa ruko 15º ds dks.kh; foLFkkiu ij mg cos 15º  gSA 

 (B*) 15º ds dks.kh; foLFkkiu ij pky ds ifjorZu dh nj g sin 15º gSA 

 (C*) 15º ds dks.kh; foLFkkiu ij Mksjh esa ruko mg cos 15º ls vf/kd gksxkA 

 (D) nksyu dh vko`fÙk 
1

2 2
 sec–1 gSA 

Sol.  

 

As pwafd T – mg cos 15 = 
2mV


 

  T > mg cos 15 

 As pwafd 
dv

dt
 = a (tangential acceleation) (Li'kZ js[kh; Roj.k)     

  a = g sin 15 

 f = 
1 g

2 2
  

 
5. At the closed end of an organ pipe : 
 vkxZu ikbZi ds can fljs ij  
 (A*) the displacement amplitude is zero  (B) the displacement amplitude is maximum 
 (C) the pressure amplitude is zero  (D*) the pressure amplitude is maximum 
 (A*) foLFkkiu vk;ke 'kwU; gksrk gSA   (B) foLFkkiu vk;ke vf/kdre gksrk gSA  

 (C) nkc vk;ke 'kwU; gksrk gSA    (D*) nkc vk;ke vf/kdre gksrk gSA  



Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-4 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Sol. At closed end Displacement node and pressure antinode.  
 can fljs ij foLFkkiu fuLin nkc izLian 

 

6. Figure shows a stretched string of length L and pipes of length L, 2L, L/2 and L/2 in options (A), (B), (C) 
and (D) respectively. The string’s tension is adjusted such that the speed of waves on the string equals 
the speed of sound waves in the air. The fundamental mode of oscillation is then set up on the string. In 
which pipe will the air column be in the resonance with the sound produced by the string ?  
Made M.P. Sir 

 fp=k esa L yEckbZ dh ruh gqbZ Mksjh rFkk fodYi (A), (B), (C) o (D) esa Øe'k% L, 2L, L/2 o L/2  yEckbZ ds ikbi n'kkZ;s 

x;s gSA Mksjh esa ruko dks ,sls lek;ksftr djrs gS rkfd Mksjh esa rjax dh pky ok;q esa /ofu dh pky ds cjkcj gks 

tk,A Mksjh dks ewy fo/kk esa nksyu djk;k tkrk gSA dkSuls ikbZi esa fLFkr ok;q LrEHk] Mksjh }kjk mRiUu /ofu ds lkFk 

vuqukn esa gksxk \        

L  

 (A)    (B*)     (C)    (D*)  

Sol. (B) 

  L  

 Fundamental frequency of wire (fwire) = 
2

v
 

 (A)    

  f = 
4

v
,
4

v3
 , 

4

v5
  cannot match with fwire   

 (B)   f = 
)2(2

v


,

)2(2

v2


 , 

)2(2

v3


  its second harmonic 

)2(2

v2


 matches with fwire. 

 (C) , f =  
)2/(2

v


, 

)2/(2

v2


 cannot match with fwire  

 (D)  f = 
)2/(4

v


,

)2/(4

v3


 ..... match with fwire  

Sol. (B)  L  

 rkj dh ewy vko`fr (fwire) = 
2

v
 

 (A)    

  f = 
4

v
, 

4

v3
,
4

v5
  fwire ls ugh feyrh gS 

 (B)   
 

f = 
)2(2

v


 , 

)2(2

v2


 , 

)2(2

v3


 bldh nwljh lauknh 

)2(2

v2


 fwire ls feyrh gS 

 (C) , f = 
)2/(2

v


 , 

)2/(2

v2


  fwire ls ugha feyrh gSA 

 (D)   f = 
)2/(4

v


,

)2/(4

v3


 ..... fwire ls feyrh gSA 
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COMPREHENSION (7 TO 10)  vuqPNsn     
 Two particles are moving in different circles in same plane with different angular velocities as shown in 

figure. At t = 0, initial positions of particles A and B are shown by dots on the respective circles. Initial 
distance between particles is 1m. Particle A move anticlockwise in the first circle whereas B moves 

clockwise in the second circle. Angle described (rotated) by A and B in time 't' are A= t
2

 
 
 

and

B= t)  respectively. Here  is in radian and t is in second. Radius of each circle is shown in diagram. 
 nks d.k] fHkUu o`Ùkksa esa (leku ry esa) fp=kkuqlkj fHkUu dks.kh; osx esa xfr dj jgs gSA t = 0 ij d.k A rFkk B dh 

çkjfEHkd fLFkfr laxr o`Ùkksa esa fcUnq }kjk n'kkZbZ xbZ gSA d.kksa ds e/; çkjfEHkd nwjh 1m gSA d.k A çFke o`Ùk esa 

okekorZ rFkk B nwljs o`Ùk esa nf{k.kkorZ ?kwerk gSA A rFkk B }kjk le; 't' esa fu:fir (?kwf.kZr) dks.k Øe'k% A = t
2

 
 
 

  

rFkk B = t)  gSA ;gk¡  jsfM;u esa rFkk t lSd.M ek=kd esa gSA çR;sd o`Ùk dh f=kT;k fp=k esa n'kkZ,uqlkj gS&   

     

ĵ  

î  
 
7. At time t = 1 sec, choose the correct options:  
 le; t = 1 lsd.M ij] lgh fodYiksa dk p;u djsa: 

(A*) The magnitude of acceleration of A with respect to B is
2

2

m
65

4 sec


 

(B) The magnitude of acceleration of A with respect to B is
2

2

m
7

4 sec


 

(C*) The magnitude of velocity of A with respect to B is 17
2


m/s 

(D) The magnitude of velocity of A with respect to B is 17
3


m/s 

(A*) B ds lkis{k A ds Roj.k dk ifjek.k 
2

2

m
65

4 sec


 gSA 

(B) B ds lkis{k A ds Roj.k dk ifjek.k 
2

2

m
7

4 sec


 gSA  

(C*) B ds lkis{k A ds osx dk ifjek.k 17
2


m/s gSA 

(D) B ds lkis{k A ds osx dk ifjek.k 17
3


m/s gSA  

 
Sol. At time t = 1 sec positions of A and B are 
 t = 1 sec ij A rFkk B dh fLFkfr;k¡ gS  

  

 acceleration of A  2
A 1 1

ˆa r ( j )  


= 
2

ˆ(1 ) ( j )
2

   
 

 

 A dk Roj.k 
2

A 1 1
ˆa r ( j )  


 = 

2
ˆ(1 ) ( j )

2

   
 

 

  2
B 2 2

ˆa r ( i)  


 = 2 ˆ2 ( i )   
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2

2
A B

ˆ ˆa a ( j) 2 ( i)
4


    

 
 

 arel =
1/ 2

2 1
4

16

    
= 

2

65
4


 m/sec2  

 
8. Choose the correct statements :  
 lgh fodYiksa dk p;u djsa: 

(A*)At time t = 2 second, the angular velocity of the particle A with respect to the particle B is
5

6


 

rad/sec    

(B)At time t = 2 second, the angular velocity of the particle A with respect to the particle B is
2

3


 rad/sec    

(C*) At t = 4 second particals retained their initial configuration of position and velocity simultaneously 
(D) At t = 6 second particals retained their initial configuration of position and velocity simultaneously 

(A*) t = 2 lsd.M ij d.k B ds lkis{k d.k A dk dks.kh; osx 
5

6


 rad/sec  gSA 

(B) t = 2 lsd.M ij d.k B ds lkis{k d.k A dk dks.kh; osx 
2

3


 rad/sec  gSA  

(C*) t = 4 lsd.M ij nksuksa d.k viuh izkjfEHkd fLFkfr rFkk osx dks ,d lkFk izkIr djrs gSa  

(D) t = 6 lsd.M ij nksuksa d.k viuh izkjfEHkd fLFkfr rFkk osx dks ,d lkFk izkIr djrs gSa  

Sol.  

At time t = 2 sec, position of A and B are 
 le; t = 2 lSd.M ij, A rFkk B dh fLFkfr gS   

 vA = 1 r1 = (1)
2 2

 
  m/sec.    

 vB = 2 r2 = 2 m/sec. 
 distance nwjh AB = 3m 

  = A Bv v

AB


  = 

/ 2 2

3

  
 = 

5

6


 rad/sec. 

 

9. At t = 3s, which of the following is/are correct ?    
 t = 3s, ij fuEu esa ls dkSulk@dkSuls lgh gSa \  

 (A*) velocity of A w.r.t. B is ˆ ˆi 2 j
2


      

 (B) Velocity of A w.r.t. B is ˆ ˆi 2 j
2


   

 (C*) Distance between A & B is 37 m 

 (D*) Angular velocity of B w.r.t. A is 
23

74


 

 (A*) B ds lkis{k A dk osx ˆ ˆi 2 j
2


   gSA    

 (B) B ds lkis{k A dk osx ˆ ˆi 2 j
2


   gSA 

 (C*)  A  rFkk B ds chp nwjh 37 m gSA 

 (D*) A ds lkis{k B dk dks.kh; osx 
23

74


 gSA 
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Sol. at t = 3s 

 distance = 2 26 1 37  m 

 vA = î
2


 & vB = ˆ2 j   B A

BA
BA

v cos v sin

D

  
   = 

6 1
2 . .

237 37

37


 

=
23

74


 

 

 




A 

VA sin 

VBcos 

B 6m 

1m 37 m

vA VB 



 
   
10. If the velocity of both the particles are equal in magnitude through out the motion. The path of 'A' & 'B' 

are circular as given. Which of the following is/are correct ?    
 ;fn nksuksad.kksa dk osx  iwjh xfr ds nkSjku ifjek.k esa leku gSA 'A' o 'B' ds iFk  o`Ùkh;  fn;s x;s gSa rks fuEu esa ls 

dkSulk@dkSuls lgh gSa ? 
 (A) They are having equal kinetic energy. 
 (B*) Distance covered by both the particles are same at any instant of time. 
 (C) Angular velocity of 'B' is twice of 'A' 
 (D*) When particle 'B' reaches its initial position, displacement of both the particles are equal at that 

instant of time. 
 (A) os nksuksa cjkcj xfrt ÅtkZ j[krs gSaA 

 (B*) fdlh le; ds {k.k ij nksuksa d.kksa ds }kjk r; dh xbZ nwjh leku gSA  

 (C)  'B'  dk dks.kh; osx 'A' ls nwxquk gSA 

 (D*) tc d.k 'B'  bldh izkjafEHkd fLFkfr ij igq¡prk rks bl {k.k ij nksuksa d.kksa dk foLFkkiu cjkcj gSA 
Sol. (A) Masses of both particles are unknown. 
 (B) As they have same speed therefore equal distance traversed 
 (C) Angular velocity of 'A' is twice of 'B' 
 (D) As particle B completes its one circle A completes its 2 circles. 
 (A) nksuksa d.kksa dk æO;eku vKkr gS  

 (B) D;ksafd os leku pky j[krs gSa blfy, cjkcj nwjh r; djrs gSa  

 (C) 'A' dh dks.kh; pky 'B' ls nqxquh gSA 

 (D) pwafd d.k B bldk ,d o`Ùk iwjk djrk gSA A nks o`Ùk iwjs djrs gSaA 
 
11. A solid cylinder of mass M = 1 kg & radius R = 0.5 m is pivoted at its centre & has three particles of 

mass m = 0.1 kg mounted at its perimeter as shown in the figure. The system is originally at rest. then 

the angular speed of the cylinder, when it has swung through 900 in anticlockwise direction is n  r/sec. 
then find the value of n.     

 M = 1kg nzO;eku o R = 0.5m f=kT;k dk ,d Bksl csyu blds dsUnz ls dhyfdr fd;k tkrk gS rFkk m = 0.1kg ds 

rhu d.k fp=kkuqlkj bldh ifjf/k ij ck¡/ks tkrs gSaA izkjEHk esa fudk; fojkekoLFkk esa gSA rks csyu dk dks.kh; osx  

n  r/sec gksxk] tc ;g okekorZ fn'kk esa 900 dk dks.k r; dj ysrk gSA n dk eku Kkr djsa   
Ans. 5  
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Sol.   

    

system  = cyl. + masses  =  
2

MR2

+ MR2.3. 

  =
2

5.5.1 
 + .1   × .5 × .5 × 3= .125 + .045 = .170 kg - m2. 

 App. energy cons. between initial final positions. 
 Dec. in PE = Gain in rotation KE. 
 vafre rFkk izkjafHkd fLFkfr;ksa ds e/; ÅtkZ laj{k.k  

 fLFkfrt ÅtkZ esa deh = ?kw.kZu xfrt ÅtkZ esa o`f) 

  mg . R = 
2

1
. 2= 












 2

2

mR3
2

MR

2

1
  2         = 

MRmR6

mg4


. 

 putting values eku j[kus ij  = 5  r/sec. 
  

 [ Ans.: =5 rad/sec =
)m6M(R

mg4


 ] 

12. Consider incompressible and non–viscous liquid in a container. Density of liquid is  and acceleration 
due to gravity is g and h represents the vertical separation between two points. All points considered in 
column I are inside the liquid. Match the statements given in column-I with corresponding all possible 
conditions given in column-II.    

 ,d ik=k esa vlEihM~; o v';ku nzo ekfu, nzo dk ?kuRo  rFkk xq:Ro ds Roj.k g gS rFkk ;gk¡ h nks fcUnqvksa ds 

e/; Å/okZ/kj nwjh dks iznf'kZr djrk gSA LrEHk-I ekus x;s lHkh fcUnq nzo ds Hkhrj gSA LrEHk-I fn;s x;s dFkuksa dks LrEHk 

II esa nh xbZ lHkh lEHko 'krkZs ls lqesfyr dfj;sA  
   Column–I    Column–II 
 (A) Pressure difference between two distinct   (p) container is stationary.
 points is gh where two points are at same  
 vertical line at a separation h. 
 (B) Pressure difference between any pair of   (q) container is accelerating is horizontal 
 two distinct points on same horizontal level is zero.      direction 
 
 (C) Pressure difference between any pair   (r) container is falling freely. 
 of two distinct points on same horizontal level  
 is non–zero. 
 (D) Pressure difference between any two distinct  (s) container is accelerating up in vertical 

direction with points on same vertical line is zero.  an acceleration < g. 
        (t) container is rotating about a vertical axis  
        passing through  its symemtry. 
   dkWye–I      dkWye–II 

 (A) nks fcUnqvksa ds e/; nkckUrj gh gksxk] tgk¡ nksuksa   (p) ik=k fLFkj gSA
  fcUnq ,d gh leku Å/oZk/kj js[kk ij nwjh h ij gSA 

 (B) fdUgha Hkh nks fcUnqvksa ds e/; nckUrj 'kwU; gksxk   (q) ik=k {kSfrt fn'kk esa Rofjr gSA 

 ;fn os leku {kSfrt Lrj ij gSA   

 (C) ,d gh {kSfrt ry esa nks fof'k"V fcUnqvksa ds    (r) ik=k eqDr :i ls fxj jgk gSA 

 e/; nkckUrj v'kwU; gksxkA 

 (D) ,d gh Å/okZ/kj js[kk esa fLFkr fdUgha nks vyx&vyx   (s) ik=k dk Å/oZ fn'kk eas Åij dh vksj Roj.k < g  

 fcUnqvksa ds e/; nkckUrj 'kwU; gSA  

        (t) Å/oZ lefer v{k ds çfr ik=k ?kwf.kZr gSA 
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Ans. (A) – p,q,t ; (B) – p,r,s ; (C) – q,t ; (D) r 
Sol. (p) (i) two points in same horizontal level will have same pressure. 
 (ii) p = gh 
 (q) (i) p = a  0 along vertical 
 (ii) p = gh  0 along vertical. 
 (r) pressure at every point is zero 
 (s) (i) p = gh + ah gh along vertical 
 (ii) p = 0 along horizontal 
 (t) (i) p = gh along vertical 

 (ii) p = 
1

2
2r2 along horizontal.   

Sol. (p) (i) ,d gh {kSfrt ry esa nks fcUnqvksa ij nkc leku gksxkA 

 (ii) p = gh Å/oZ ds vuqfn'kA 

 (q) (i) p = a  0 {kSfrt ds vuqfn'kA 

 (ii) p = gh  0 Å/oZ ds vuqfn'kA 

 (r) çR;sd fcUnq ij nkc 'kwU; gSA 

 (s) (i) p = gh + ah gh Å/oZ ds vuqfn'kA 

 (ii) p = 0 {ksfrt ds vuqfn'kA 

 (t) (i) p = gh Å/oZ ds vuqfn'kA 

 (ii) p = 
1

2
2r2 ] {kSfrt ds vuqfn'kA 
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2. DPP Syllabus : 

DPP No. : B62 (JEE-ADVANCED) 
Total Marks :  42         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.8 (4 marks 2 min.)  [24, 12] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 

 
ANSWER KEY OF DPP NO. : B62 

1. (C)  2. (A)  3. (A) (D) 4. (A)(C)  5. (B) (D)  6. (A) (B)(C)   
7. (A) (C)  8. (A)(C)  9. 50 10. (A) – p, t ; (B) – r ; (C) –  q, r ; (D) – q, r 

 
1. A nail is located at a certain distance vertically below the point of suspension of a simple pendulum. 

The pendulum bob is released from the position where the string makes an angle of 90° from the 
vertical. If the distance (in metre) of the nail from the point of suspension is r such that the bob will just 
perform revolution with the nail as centre. Assume the length of pendulum to be  =10 m. Then r is  

 (g = 10 m/s2)            
 ,d ljy yksyd ds fuyEcu fcUnq ls Bhd Å/okZ/kj uhps dh vksj dqN nwjh ij ,d dhy fLFkr gSA yksyd dks ml 

fLFkfr ls NksM+k tkrk gS tc bldh Mksjh Å/oZ ls 90° dks.k cukrh gSA ;fn dhy dh fuyEcu fcUnq ls nwjh r bl 

izdkj gS fd, xksyd dhy ds ifjr% dsUnz ekudj Bhd iw.kZ pDdj djsxkA yksyd dh yEckbZ  =10 eh0 ekfu;sA rks r 

gSA (g = 10 m/s2)      

 (A) 2m   (B) 4m   (C*) 6m  (D) None of these buesa ls dksbZ ugha 
Sol.  

 

=10m 

 
 velocity at lowest point  U;wure fcUnq ij osx   

 mg = 
1

2
mv2 (from energy conservation)  (mtkZ laj{k.k ls) 

 v = 2g  

 for completing the loop. ywi iw.kZ djus ds fy,  

 v = 5g( r)  = 2g     

 r = 6 m Ans. 
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2. River is flowing with constant speed v0 = 4 m/s. At the centre of river's width we have a fixed pole. A 
swimmer swim around the pole in a circular path of radius 2m in such a way that it's position vector 

from pole rotates at a constant rate 
5

2
rad/sec. Then the ratio of maximum to minimum speed of 

swimmer in still river is 
 ,d unh fu;r pky v0 = 4 m/s ls izokfgr gks jgh gSA unh dh pkSM+kbZ ds dsUæ ij ,d [kEHkk fLFkr gSA ,d rSjkd 

[kEHks ds pkjks vksj 2m f=kT;k ds o`Ùkh; iFk ij bl izdkj rSjrk gS fd [kEHks ds lkis{k bldk fLFkfr lfn'k  
5

2
jsfM;u 

izfr lsSd.M dh fu;r nj ls ?kwe jgk gS rks fLFkj unh esa rSjkd dh vf/kdre o U;wure pky dk vuqikr gSA 

 (A*) 9     (B) 18   (C) 15  (D) None of these buesa ls dksbZ ugha 
Sol. 

   

 max

min

v

v
 = 

R u

R u

 
 

 = 
5 4

5 4




= 
9

1
 

 R =  
5

2
× 2= 5 m/s 

 

3. A vessel is partly filled with a liquid. Co-efficients of voltmetric expansion of material of the vessel and 
liquid are V & L respectively. If the system is heated then volume unoccupied by the liquid will 
necessarily :     

 ,d crZu nzo ls vkaf'kd Hkjk gqvk gSA ;fn crZu rFkk nzo dk vk;ru izlkj xq.kkad Øe'k% V rFkk LgSA ;fn fudk; 

dks xeZ fd;k tk;s rks nzo ls [kkyh txg dk vk;ru vko';d :i ls 

 (A*) increase if V > L   (c<+sxk ;fn V > L)       

 (B) decrease if V < L   ?kVsxk ;fnV < L) 

 (C) remain unchanged if V = L    (fu;r cuk jgsxk ;fn) V = L)  

 (D*) increase if V = L    (c<+sxk ;fn V = L  ) 
 

4. Heat is supplied to a certain homogeneous sample of matter at a uniform rate. Its temperature is plotted 
against time as shown in the figure. Which of the following conclusions can be drawn? k 

 fdlh lekax inkFkZ ds uewus dks le:i Å"ek iznku dh xbZA uhps fn;s fp=k ds vuq:i mlds rki dk le; ds lkFk 

xzkQ [khapk x;kA uhps fn;s x;s fu"d"kks± esa dkSulk lgh gks ldrk gS\   

     

rki

le;   
 (A*) its specific heat capacity is greater in the solid state than in the liquid state. 
 (B) its specific heat capacity is greater in the liquid state than in the solid state. 
 (C*) its latent heat of vaporization is greater than its latent heat of fusion. 
 (D) its latent heat of vaporization is smaller than its latent heat of fusion. 
 (A*) bldh fof'k"V Å"ek/kkfjrk Bksl voLFkk esa nzo voLFkk ds vis{kk vf/kd gSA 

 (B) bldh fof'k"V Å"ek/kkfjrk nzo voLFkk esa Bksl dh vis{kk vf/kd gSA 

 (C*) bldh ok"iu dh xqIr Å"ek xyu dh xqIr Å"ek ls vf/kd gSA  

 (D) bldh ok"iu dh xqIr Å"ek xyu dh xqIr Å"ek ls de gSA  

Sol. Slope of graph is greater in the liquid state i.e., temperature is rising faster, hence lower heat capacity. 
 The transition from solid to liquid state takes lesser time, hence latent heat is smaller.  
mÙkj xzkQ dk <ky rjy voLFkk esa T;knk gSA i.e., rki rsth ls c<+rk gS] vr% Å"ek/kkfjrk de gSA Bksl ls nzo ifjorZu esa 

de le; yxk vr% xqIr Å"ek de gSA 
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5. A monatomic & a diatomic gas both at the N.T.P. having same no. of moles are compressed 
adiabatically to half of initial volume :     

 leku eksy okyh ,d ,dijek.kqd o ,d f}ijek.kqd xSl dks lk0rk0nk0 (N.T.P.) ij izkjfEHkd vk;ru ds vk/ks 

vk;ru rd :)ks"e :i ls laihfM+r fd;k tkrk gSA 
 (A) Increase in temp. will be more for the diatomic gas  
 f}ijek.kqd xSl ds fy;s rki esa o`f} T;knk gksxhA 
 (B*) Increase in temp. will be more for the monatomic gas 
 ,dijek.kqd xSl ds fy;s rki esa of̀} T;knk gksxhA 
 (C) Increase in temp. will be same for both the gases. 
 nksuksa gha xSlks ds fy;s rki esa o`f} leku gksxhA 
 (D*) Increase in pressure will be more for the monatomic gas. 
 ,dijek.kqd xSl ds fy;s nkc esa of̀} T;knk gksxhA 

Sol. 

P Monoatomic

V
V0

 

 ,d ijek.kqd xSl ds fy, nkc vf/kd gksxk blfy, rki Hkh mldk T;knk gksxkA 

 
6. The amplitude of a particle executing SHM about O is 10 cm. Then: 
 O ds çfr ljy vkorZ xfr dj jgs d.k dk vk;ke 10 lseh0 gSA rc :  
 (A*) when the K.E. is 0.64 of its maximum K.E. its displacement is 6 cm from O. 
 (B*) when the displacement is 5 cm from O its K.E. is 0.75 times its maximum K.E. 
 (C*) Its total energy of SHM at any point is equal to its maximum K.E.     
 (D) Its speed is half the maximum speed when its displacement is half the maximum displacement. 
 (A*) tc K.E. bldh vf/kdre K.E. dh 0.64 gS rks O ls bldk foLFkkiu 6 lseh gSA 

 (B*) tc O ls foLFkkiu  5 cm gS rks bldh K.E. bldh  vf/kdre K.E. dh  0.75 xquk gSA  

 (C*) fdlh Hkh fcUnq ij bldh l- vk- x- dh dqy ÅtkZ  bldh vf/kdre K.E.ds cjkcj gSA  

 (D) tc bldk foLFkkiu] vf/kdre foLFkkiu dk vk/kk gS rc bldh pky ] vf/kdre pky dh vk/kh gSA 

 
 Comprehension vuqPNsn  : 

The second overtone of an open pipe A and a closed pipe B have the same frequencies at a given 
temperature. Both pipes contain air.  

 fdlh fn;s x;s rkieku ij ,d [kqys ikbi A rFkk ,d cUn ikbi B ds f}rh; vf/kLojd dh vko`fÙk leku gSA nksuksa 

ikbi esa gok Hkjh gSA 

 
7. Choose the correct options :  
 lgh dFku pqfu, % 

(A*) The ratio of fundamental frequency of A to the fundamental frequency of B is 5 : 3 
(B) The ratio of fundamental frequency of A to the fundamental frequency of B is 2 : 3 
(C*) The ratio of the length of open pipe to closed pipe is 6 : 5 
(D) The ratio of the length of open pipe to closed pipe is 3 : 4 
(A*) A rFkk B dh ewy vko`fÙk;ksa dk vuqikr 5 : 3 gSA 

(B) A rFkk B dh ewy vko`fÙk;ksa dk vuqikr 2 : 3 gSA 

(C*) [kqys ikbZi rFkk cUn ikbZi dh yEckbZ dk vuqikr 6 : 5 gSA 

(D) [kqys ikbZi rFkk cUn ikbZi dh yEckbZ dk vuqikr 3 : 4 gSA 

Sol. Second overtone of open pipe = 
12

V3


 

 second overtone of closed pipe = 
24

V5


 

 Since, ratio of frequency are same  
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 [kqys vkxZu ikbi dk nwljk vf/kLojd = 
12

V3


 

 cUn vkxZu ikbi dk nwljk vf/kLojd = 
24

V5


 

 pwafd] vko`fÙk dk vuqikr leku gSA 

   
21 4

V5

2

V3


     

52

34

2

1








 =

5

6
 

 Now, the ratio of fundamental frequencies : 

2

1

2

1

4

V
2

V









 = 
1

22




 

 blfy;s] ewy vko`fr;ksa dk vuqikr  :   

2

1

2

1

4

V
2

V









 = 
1

22




 =  10 : 6 = 5 : 3  Ans.  

8. Choose the correct statements :  
 lgh dFku pqfu, % 

(A*)The ratio of the first overtone of A to first overtone of B is 10 : 9 
(B) The ratio of the first overtone of A to first overtone of B is 5 : 6 

 (C*) Ratio of 3rd  harmonic of A to 5th harmonic of B is 1 : 1 
 (D) Ratio of 3rd  harmonic of A to 5th harmonic of B is 1 : 2 

(A*) A rFkk B nksuksa dh izFke vf/kLojd vko`fÙk;ksa dk vuqikr 10 : 9 gSA 

(B) A rFkk B nksuksa dh izFke vf/kLojd vkof̀Ùk;ksa dk vuqikr 5 : 6 gSA 

 (C*) A dh rhljh lauknh vko`fÙk rFkk B dh ik¡poh lauknh vkof̀Ùk dk vuqikr 1 : 1 gSA 

 (D) A dh rhljh lauknh vko`fÙk rFkk B dh ik¡poh lauknh vko`fÙk dk vuqikr 1 : 2 gSA 

Sol. First overtone of open pipe [kqys ikbi dk igyk vf/kLojd = 
12

v2


 ;  

 First overtone of closed pipe can ikbi dk igyk vf/kLojd = 
24

v3


 

 Required ratio vko';d vuqikr    
v3

4v 2

1




  = 

1

2

3

4




  

 from above question Åijh lehdj.k ls 
1

2




 = 

6

5
 

 So ratio will be vr% vuqikr gksxk   
6

5

3

4
  = 

9

10
 = 10 : 9. Hence (C). 

 3rd harmonic of A = 
1

3v

2

 
 
 

 

 5th harmonic of B = 
2

5v

4

 
 
 

 

 A dh rhljh lauknh  = 
1

3v

2

 
 
 

 

 B dh ik¡poh lauknh = 
2

5v

4
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9. 4th harmonic of an organ pipe has frequency 33 Hz lesser than 5th harmonic of same organ pipe. Find 
difference of wavelength (in cm) in the given two cases (Assume velocity of sound in air = 330 m/s). 
Neglect end correction. 

 ,d vkWxZu ikbZi dh 4th lauknh dh vko`fÙk blh ikbZi dh 5th lauknh dh vkof̀Ùk ls 33 Hz de gSA fn, x, nksuksa 

çdj.kksa es rjaxnS/;ksZ  dk vUrj (lseh esa) Kkr dhft,A (ok;q esa /ofu osx = 330 m/s ekfu,) vUr la'kks/ku ux.; gSA 
Ans. 50  

Sol. Clearly it is open organ pipe Li"Vr% ;g [kqyk vkWxZu ikbZi gS 

  
2

v4
 = 

2

v5
 – 33 

   
2

v
 = 33 

  2 = 10 
   = 5m. 
 
10. Match the column : 
 In a spring block system on a horizontal smooth surface. K = spring constant, A = amplitude, m = mass 

of the block. Match the enteries of column I with the enteries of column II  
 

   Column I    Column II 
 

 (A) If mass of the block is doubled    (p) time period increases 
 (keeping K, A unchanged)    
 
 (B) If the amplitude of oscillation is doubled  (q) time period decreases 
 (keeping K, m  unchanged) 
 
 (C) If force constant is doubled     (r) energy of oscillation increases 
 (keeping m,  A unchanged) 
 
 (D) If another spring of same force constant  (s) energy of oscillation decreases 
       is attached parallel to the previous one   
      (keeping m, A unchanged) 
        (t) energy of oscillation remains constant  
 Ans. (A) – p, t ; (B) – r ; (C) –  q, r ; (D) – q, r 
 fuEu dks lqesfyr dhft, : 

 {kSfrt fpduh lrg ij fLFkr fLizax CykWd fudk; esa K = fLizax fu;rkad, A = vk;ke, m = CykWd dk nzO;eku  

 dkWye-I esa fn;s x;s dFkuksa dks dkWye-II esa fn;s x;s dFkuksa ls lqesfyr dhft,A  
 

   dkWye-I     dkWye-II 
 

 (A) ;fn CykWd dk nzO;eku nqxquk fd;k tkrk gSA   (p) vkorZdky c<+rk gS  

        (K, A vifjofrZr j[krs gq,)    

 (B) ;fn nksyu dk vk;ke nqxquk fd;k tkrk gS   (q) vkorZdky ?kVrk gSA  

       (K, m  vifjofrZr j[krs gq,) 

 (C) ;fn cy fu;rkad nqxquk fd;k tkrk gSA    (r) nksyu dh ÅtkZ c<+rh gSA  

       (m,  A vifjofrZr j[krs gq,) 

 (D) ;fn leku cy fu;rkad dh vU; fLizax    (s) nksyu dh ÅtkZ ?kVrh gSA  

       igys okyh ds lekUrj tksM+h tk;s rks  

       (m, A vifjofrZr j[krs gq,) 

        (t) nksyu dh ÅtkZ fu;r jgrh gSA  
Ans. (A) – p, t ; (B) – r ; (C) –  q, r ; (D) – q, r 
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Sol. (A) T = 
m

2
k

  m T         

 E = 21
kA

2
  

 (B) E =  21
kA

2
  A E   

 (C) T = 
m

2
k

       k T   

        E = 21
kA

2
 k E    

 (D) T = 
eq

m
2

k
  eqk T         

 keq = 2k   E = 2
eq

1
k A

2
 eqk T    
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Course : VIKAAS (01JA) 

PPHHYYSSIICCSS

DPP DPPDPP
DAILY PRACTICE PROBLEMS 

NO. B63 
 

 
2. DPP Syllabus : 

DPP No. : B63 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)  [60, 40] 
 

ANSWER KEY OF DPP No. : B63 
1. (B) 2. (B) 3. (C) 4. (B) 5. (C) 6. (C) 7. (A) 
8. (C)  9. (A)  10. (B) 11. (B) 12. (A)  13. (B) 14.  (A) 
15. (C) 16. (D) 17. (C)  18. (C)  19. (D) 20. (A) 

 

1. A point source is emitting sound in all directions. The ratio of distance of two points from the point 
source where the difference in loudness levels is 3 dB is: (log10 2 = 0.3)   

 ,d fcUnq L=kksr lHkh fn'kkvksa esa /ofu mRlftZr djrk gSA fcUnq L=kksr ls nks fcUnqvks dh nwjh dk vuqikr D;k gS tgk¡ 

izcyrk Lrj dk vUrj 3 dB gS: (log10 2 = 0.3) 

 (A) 
1

2
   (B*) 

1

2
  (C) 

1

4
   (D) 

2

3
  

Sol. (B) dB = 10 log 
0

 
  

 = 10 log
2

0

K / r 
   

= 10 [log (K1) – 2 log r] 

 dB1 = 10 (log K´ – 2 log r1) 
 dB2 = 10 (log K´ – 2 log r2) 

 3 = dB1 – dB2 = 20 log 2

1

r

r

 
 
 

 

 (0.3) = log
2

2

1

r

r

 
 
 

 1

2

r

r

 
 
 

 = 
1

2
 

 

2. If the frequency of a wave is increased by 25 %, then the change in its wavelength will be:  
 (medium not changed)    
 vxj rjax dh vko`fÙk dks 25% ls c<+k fn;k tk, rks bldh rjaxnS/;Z esa ifjorZu gksxk &(ek/;e dks vifjofrZr ekusaA) 
 (A) 20 % increase (B*) 20 % decrease   (C) 25 % increase   (D) 25 % decrease 
 (A) 20 % o`f)  (B*) 20 % deh      (C) 25 % o`f)     (D) 25 % deh 
Sol. Since, the medium has not changed, speed of wave remains same. 
  v = f = constant 
  f11 = f2 2  

  f11 = (1.25f1) 2 ( frequency increased by 25%) 

  2 = 1

1.25


  2 decreases. 

  % change in wavelength = 1 2

1

  


 × 100 

 = 

1
1

1

1.25


 


 × 100   = 

0.25

1.25
 × 100 = 

100

5
 = 20%  
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3. A particle performs S.H.M. of amplitude A along a straight line. When it is at a distance
3

2
 A from 

mean position, its kinetic energy gets increased by an amount 
1

2
m 2A2 due to an impulsive force. 

Then its new amplitude becomes:    

 ,d d.k ,d ljy js[kk esa ljy vkorZ xfr djrk gS ftldk vk;ke  A gSA tc ;g ek/; fLFkfr ls 
3

2
A dh nwjh 

ij gS] rc ¼,d vkosxh cy ds dkj.k½ bldh xfrt ÅtkZ 
1

2
 m 2 A2 ls c<+ tkrh gSA  rc bldk u;k vk;ke D;k 

gksxkA 

 (A) 
5

2
A  (B) 

3

2
A  (C*) 2 A   (D) 5 A 

Sol. Due to impulse, the total energy of the particle becomes : 
 vkosx ds dkj.k] d.k dh dqy ÅtkZ fuEuor gks tk;sxh  

 
1

2
m2A2  + 

1

2
m2A2 = m2A2 

 Let ; A' be the new amplitude. 
 ekuk A' u;k vk;ke gksxkA 

  
1

2
m2 (A')2 = m2A2 

  A' = 2 A.  Ans.  mÙkj  
 
4. A particle of mass 10 gm is placed in a potential field given by V = (50 x2 + 100) J/kg. The frequency of 

oscillation in cycle/sec is :  
 10 xzke   nzO;eku ds d.k dks foHko {ks=k V = (50 x2 + 100) twy@fdxzk- es j[kk x;k gSA nksyu dh vko`fÙk 

pDdj@ls- gS :    

 (A) 
10


   (B*) 

5


   (C) 

100


  (D) 

50


 

Sol. Potential energy U = mV 
   U = (50x2 + 100)  10–2 

  F = 
dU

dx
  = – (100x)  10–2 

   m2x = – (100 × 10–2 ) x 
 
  10 × 10–3 2x = 100 × 10–2 x 
 
  2 = 100,  = 10 

  f = 
2




= 
10

2
= 

5


 

 
5. A particle performs S.H.M. of amplitude A along a straight line. At two positions of the particle, the ratio 

of speeds is 1/2 and that of potential energy is 2/1 also. Then one position of them (distance from mean 
position) nearest to the extreme is :    

 A vk;ke dk ,d d.k ,d ljy js[kk ds vuqfn'k ljy vkorZ xfr dj jgk gSA d.k dh nks fLFkfr;ksa ij pky dk 

vuqikr 1/2 gS rFkk fLFkfrt ÅtkZvksa dk vuqikr Hkh 2/1 gS rks muesa ls ,d fLFkfr ¼ek/; fLFkfr ls nwjh½ tks pje 

fLFkfr ds lcls utnhd gS] D;k gksxh % 

 (A) 
A

3
   (B) 

3

7
A  (C*) 

6

7
A  (D) 

3

2
 A 
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6. Which of the following is correct about a SHM, along a straight line? 
 ,d ljy js[kk ds vuqfn'k ,d ljy vkorZ xfr ds ckjs esa fuEu esa ls dkSulk lgh gS \    
 (A) Ratio of acceleration to velocity is constant. 
 (B) Ratio of acceleration to potential energy is constant. 
 (C*) Ratio of acceleration to displacement from the mean position is constant. 
 (D) Ratio of acceleration to kinetic energy is constant.    
 (A) Roj.k  rFkk osx dk vuqikr fu;r gS  

 (B) fLFkfrt ÅtkZ rFkk Roj.k dk vuqikr fu;r gSA  

 (C*) Roj.k rFkk ek/; fLFkfr ls foLFkkiu dk vuqikr fu;r gS  

 (D) Roj.k rFkk xfrt ÅtkZ dk vuqikr fu;r gSA  

Sol. V = ±  2 2A x  ,   PE = 
1

2
 kx2  

 a = – 2x    ,  KE = 
1

2
 m2 (A2 – x2) = 

1

2
 k (A2 – x2) 

 Ratio of acceleration to displacement = 
2x

x

 
 = – 2. (constant) 

 
7. A particle of mass m is performing SHM along line PQ with amplitude 2a with mean position at O. At  

t = 0 particle is at point R(OR = a) and is moving towards Q with speed v = a 3  m/sec. The equation 
can be expressed by :         

 m nzO;eku dk ,d d.k PQ js[kk ds vuqfn'k 2a vk;ke ls ek/; fLFkfr O ds lkis{k ljy vkorZ xfr dj jgk gSA  

t = 0 ij d.k fcUnq R(OR = a) ij gS vkSj Q dh vksj v = a 3  m/sec. osx ls xfr'khy gSA lehdj.k çnf'kZr dj 

ldrs gSA       

  
 (A*) x = a ( 3 sin t cos t )   (B) x = 2a( 3 sin t cos t ) 

 (C) x = 2a( sin t 3 cos t )   (D) x = a( sin t 3 cos t ) 

Sol. v =  2 2(2a) x  

 3a  =  2 24a a  

  = 1 
 x = 2a sin(t + ) 
 At  t = 0, X = a 
  t = 0 ij, X = a 

   = 
6


  x = 2a sin(t + 

6


) 

      = 2a[sin t cos
6


 + cos t × sin

6


] 

      = a[ 3 sin t + cos t]. 
 

8. At t = 0, a particle of mass m starts moving from rest due to a force. 0
ˆF F sin( t)i 


  

 t = 0 ij m nzO;eku dk d.k fojkekoLFkk ls cy 0
ˆF F sin( t)i 


 ds dkj.k xfr izkjEHk djrk gSA  

 (A) Particle performs SHM about its initial position of rest.   

 (B) Particle performs SHM with initial position as an extreme position with angular frequency . 
 (C*) At any instant, distance moved by the particle equals its displacement from the initial position. 

 (D) Initially velocity of particle increases with time but after time t = 2/ it becomes constant. 
 (A) d.k bldh izkjfEHkd fojkekoLFkk dh fLFkfr ds lkis{k ljy vkorZ xfr djrk gSA  

 (B) d.k izkjfEHkd fLFkfr ¼lhekar fLFkfr½ ds lkis{k dks.kh; vkof̀Ùk  ls ljy vkorZ xfr djrk gSA 

 (C*) fdlh {k.k ij d.k }kjk r; dh xbZ nwjh izkjfEHkd fLFkfr ls blds foLFkkiu ds cjkcj gksrh gSA  

 (D) d.k dk izkjfEHkd osx le; ds lkFk c<+rk gS fdUrq t = 2/ le; i'pkr~ ;g fu;r gks tkrk gSA 
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Sol. m
dv

dt
= F 

  m . 
dv

dt
  = F0 sin t   m . 

v

0

dv   = 
t

0

0

F sin tdt   

  mv = 0F


 (1 – cos t) 

   v > 0, distance covered and displacement are same. r; nwjh rFkk foLFkkiu leku gSA  

 

9. A particle A of mass 
10

7
kg is moving in the positive direction of x. Its initial position is x = 0 & initial 

velocity is 1 m/s. The velocity at x = 10 is: (use the graph given)  

 
10

7
 kg dk d.k A /kukRed x-fn'kk esa xfr dj jgk gSA bldh izkjfEHkd fLFkfr x = 0 rFkk izkjfEHkd osx 1m/s gS] rks  

x = 10 ij osx gS : (fn;s x;s xzkQ dk mi;ksx djus ij)  

       

Power (in watts)

(in m)
x

4

2

10

'kfDr okWV esa ( )

                         
 (A*) 4 m/s  (B) 2 m/s  (C) 3 2  m/s  (D) 100/3 m/s 

Sol.  (A) Area under P–x graph = pdx  = 
dv

m v dx
dt

 
 
   =  

v
2

1

mv dV  = 

v3

1

mv

3

 
 
  

 = 
10

7 3
 (v3 – 1)  

 from graph ; area = 
1

2
 (2 + 4) × 10 = 30  

 (A) P–x xzkQ ds uhps dk {ks=kQy  = pdx  =  
dv

mv
dt dx = 

v
2

1

mv dV  = 

v3

1

mv

3

 
 
  

= 
10

7 3
 (v3 – 1)   

 xzkQ ls  ; {ks=kQy = 
1

2
 (2 + 4) × 10 = 30  

  
10

7 3
 (v3 – 1) = 30 

 v = 4 m/s    
  

ALITER : oSdfYid 

 from graph  xzkQ ls P = 0.2 x + 2 

 or ;k  mv 
dv

dx
v = 0.2 x + 2 

 or  ;k mv2 dv = (0.2 x + 2)dx 

 Now integrate both sides, nksuksa rjQ lekdyu djus ij  
v

2

1

mv dv  =  
10

1

(0.2x 2) dx   v = 4 m/s. 

10. A body of mass m released from a height h on a smooth fixed inclined plane that is shown in the figure. 
The following can be true about the velocity of the block. 

 fp=k esa n'kkZ, vuqlkj h Åpk¡bZ ds fpdus fLFkj urry ls ,d oLrq dks fojke ls NksM+k tkrk gSA&&&&&&xqVds ds 

osx ds fy, fuEu esa ls dkSuls lR; gS &    
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 (A) v is highest when it just touches the spring 
 v vf/kdre gksxk tc ;g fLçax dks Li'kZ djrk gSA 
 (B*) v is highest when it compresses the spring by some amount 
 v vf/kdre gksxk tc ;g fLçax dks dqN ek=kk esa nck nsrk gSA 
 (C) v is highest when the spring comes back to natural position 
 v vf/kdre gksxk tc fLçax iqu% viuh lkekU; yEckbZ esa igq¡prh gSA 

 (D) none of these  buesa ls dksbZ ugha     
Sol. Velocity is maximum when acceleration is zero. It means net force is zero. Net force is zero after some 

compression. 
 
11. A particle is moving in a conservative force field from point A to point B. UA and UB are the potential 

energies of the particle at points A and B and WC is the work done by conservative force in process of 
taking the particle from A to B :        

 ,d d.k laj{kh cy ds çHkko esa fcUnq A ls fcUnq B dh vksj xfr'khy gSA UA rFkk UB fcUnq A o B ij d.k dh fLFkfrt 

ÅtkZ gS ,oa WC, d.k dks A ls B rd ys tkus esa laj{kh cy }kjk fd;k x;k dk;Z gS :     

 (A) WC = UB – UA (B*) WC = UA – UB (C) UB  UA  (D) UB > UA 
Sol. Wcon = – U. 
 

12. The potential energy of a particle varies with x according to the relation U(x) = x2  4 x. The point x = 2 
is a point of :         

 ,d d.k dh fLFkfrt ÅtkZ x ds lkFk fn;s x;s lEca/k U(x) = x2  4 x ls cnyrh gSA fcUnq x = 2 fdldk fcUnq gSA  
 (A*) stable equilibrium     (B) unstable equilibrium  
 (C) neutral equilibrium     (D) none of above 
 (A*) LFkkbZ lkE;koLFkk    (B) vLFkkbZ lkE;koLFkk 

 (C) mnklhu lkE;koLFkk    (D) buesa ls dksbZ ugha 
Sol. U(x) = x2 – 4x F = 0 

 
dU(x)

dx
 = 0 

 2x – 4 = 0 x = 2 

 
2

2

d U

dx
 =  2 > 0  i.e. U is minimum hence x = 2 is a point of stable equilibrium.  

 
13. The force acting on a body moving along x axis varies with the position of the particle as shown in the 

fig. The body is in stable equilibrium at     
 x v{k ds vuqfn'k xfr'khy ,d oLrq ij dk;Zjr cy d.k dh fLFkfr ds lkFk fp=kkuqlkj ifjofrZr gksrk gSA oLrq fdl 

fLFkfr ij LFkk;h lkE;koLFkk esa gSA    

       
 (A) x = x1   (B*) x = x2   (C) both x1 and x2  (D) neither x1 nor x2 

 (A) x = x1   (B*) x = x2   (C) x1 rFkk x2 nksauks  (D) x1 rFkk x2 nksauks ugha 

Sol. Body will be in equilibrium at both x1 & x2 as at these points force will be zero. 
 At x2 on increasing x force becomes -ve & on decreasing x force becomes + ve. so force & 

displacement have opposite signs. so it a pt. of stable eq. 
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14.  A waterjet of radius R is shown in the figure. The force between the parts1 and part 2 at the section 
ABCD due to the surface tension is : (Assume that, T is surface tension)  

 R f=kT;k dk okVjtsV (waterjet) fp=kkuqlkj gSA Hkkx–1 rFkk Hkkx–2 ds e/; Hkkx ABCD ij i`"B ruko ds dkj.k cy 

gksxk& (;g ekfu, fd T ì"B ruko gS)  

       
 (A*) 2RT  (B)R2T   (C) 2RT+R2T  (D) zero ('kwU;)  
Sol. F = T × 2r. 
 
15. The correct shape of a water drop enclosed between two glass plates in gravity free space will be - 
 xq:Ro eqDr {ks=k esa nks dkWp dh IysVksa ds e/; ifjc) ikuh dh cawn dk lgh vkdkj gksxk % 

 (A)  (B)   (C*)  (D)  

 (A)  (B)  (C*)  (D)  

Sol. Angle of contact is less then 90º    
 lEidZ dks.k 90º ls de gksxkA 

 
16. Consider a U–shaped frame with a sliding wire of length  and mass 'm' on its arm. It is dipped in a 

soap solution, takenout and placed in vertical position as shown in figure. Choose minimum value of m 
so that wire does not descend : (Surface tension of soap solution is S)   

 yEckbZ rFkk 'm' nzO;eku ds fQlyus okys rkj (rkj fQly ldrk gS) }kjk fufeZr U–vkdkj ds Ýse dh dYiuk 

dhft,A bldks lkcqu ds ?kksy esa Mqcks;k tkrk gS rFkk ckgj fudkydj Å/okZ/kj fLFkfr esa fp=kkuqlkj j[kk tkrk gS rks 

fn;s x;s fodYiksa esa 'm' dk U;wure eku D;k gksxk&^rkfd rkj uhps ugha fQlysA (lkcqu ds ?kksy dk ì"B ruko S gS 

       

 (A) 
g

S2 
   (B) 

g

S
   (C) 

g2

S
   (D*) 

g4

S
 

Sol. For wire to be in equilibrium, rkj dh lkE;koLFkk ds fy, 

  mg = 2S  m =
g

S2 
 

 For mass less than 
g

S2 
 it will move upward ;fn nzO;eku, 

g

S2 
 ls de gksxk rks rki Åij xfr djsxk 

 So amongst the options 
g4

S
 is the minimum mass.  vr% fn;s x;s fodYiksa esa U;wure nzO;eku 

g4

S
 gSA  
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17. A spherical drop of water has 1mm radius. If the surface tension of the water is 50 × 10–3 N/m, then the 
difference of pressure between inside and outside the spherical drop is :    

 ikuh dh xksykdkj cw¡n dh f=kT;k 1 mm gSA ;fn ikuh dk i`"B ruko 50 × 10–3 U;wVu / ehVj gS] rc xksykdkj cw¡n 

ds  vUnj rFkk ckgj ds nkc esa vUrj gS &  
 (A) 25 N/m2  (B) 10000 N/m2  (C*) 100 N/m2  (D) 50 N/m2 

Sol. Pexcess = 
R

T2
 = 

 
)10(

10502
3

3




 = 100 N/m2   

 
18. A soap bubble of water has 1mm radius. If the surface tension of the soap is 50 × 10–3 N/m, then the 

difference of pressure between inside and outside the spherical bubble is :   
 ikuh ds ,d lkcqu ds cqycqys dh f=kT;k 1mm gSA ;fn lkcqu dk i`"B ruko 50 × 10–3 N/m gks] rks xksyh; cqycqys 

ds vUnj rFkk ckgj nkc esa vUrj gksxk &       
 (A) 25 N/m2  (B) 100 N/m2  (C*) 200 N/m2  (D) 50 N/m2 

Sol. Pexcess = 
R

T4
 

 
19. If a capillary tube is dipped in water in a state of weightlessness, the water will  
 (A) not rise  (B) rise        
       (C) rise to such a height that the excess of pressure balances the weight of water 
 (D*) rise to the full length to the tube irrespective of its length 
 ;fn ds'kufydk dks Hkkjghurk dh fLFkfr esa ty esa Mqcks;k tk;s rks ty & 

 (A) ugha p<+sxk  (B) p<+sxk       

       (C) mruh Å¡pkbZ rd tk;sxk fd nkc vkf/kD;  ty ds Hkkj dks larqfyr djsA 

 (D*) ufydk dh iwjh Å¡pkbZ rd p<+sxk] ufydk dh yEckbZ dqN Hkh gksA  

 

20. A rectangular blade of negligible weight floats on a water surface of surface tension 
1

7
 × 10–1 N/m. Its 

internal and external perimeter is 6a and 8a respectively then minimum force to lift up blade from water 
surface is x × 10–2 newton then x is (Take a = 10 cm)     

 ux.; Hkkj dh vk;rkdkj CysM 
1

7
 × 10–1 N/m ì"B ruko ds ikuh dh lrg ij rSj jgh gSA bldh vkUrfjd rFkk 

ckg~; ifjfefr Øe'k% 6a rFkk 8a gks rks CysM dks ikuh dh lrg ls mBkus ds fy, U;wure cy x × 10–2 U;wVu dh 

vko';drk gksrh gS rks x Kkr djks (a = 10 cm) 

       
 (A*) 2   (B) 4   (C) 3   (D) None of these 
Sol. Total perimeter dqy ifjeki = 14 a 
 Force needed to lift blade–up 
 CysM dks Åij mBkus ds fy, vfHk"B cy  
 = Surface tension × Perimeter 
 = i`"B ruko × ifjeki 
 = T × 14a 

 = 
1

7
 × 10–1 × 14 × 10 × 10–2 = 2 × 10–2 

 


