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TARGET : JEE (Main + Advanced) 2021 

 
 
 
 
 
 
O  

 

Course : VISHESH (01JD) 

PPHHYYSSIICCSS

DPPDPPDPP
DAILY PRACTICE PROBLEMS 

NO. B1 
 

DPP  No. : B1 (JEE–Advanced) 
   Total Marks :  46                Max. Time : 41 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.5 (4 marks 2 min.)      [12, 06] 
Subjective Questions ('–1' negative marking) Q.6 to Q.10     (4 marks 5 min.)      [20, 25] 
Match the Following    (no negative marking) Q.11     (8 marks, 6 min.)     [08, 06] 

 

ANSWER KEY OF DPP  NO. : B1  
1. (C)  2. (C)  3. (B) (D)  4. (A) (C)  5. (A)(B) (C)  6. v = 7  
7. n = 2  8. (i) uy = 5 m/s .(ii) ux = 4 m/s  9. t = (loge2) sec   
10.  On the object itself  11. (A) s,  (B) p,  (C) s,  (D) q 
 

1. A body is projected vertically downwards from A, the top of the tower reaches the ground in t1 seconds. 
If it is projected upwards with same speed it reaches the ground in t2 seconds. At what time it will reach 
the ground if it is dropped from A.  

 ,d oLrq dks fdlh ehukj ds mPpre fcUnq A ls m/okZ/kj uhps dh vksj Qsadk tkrk gS rks ;g /kjkry ij t1 le; esa 

igq¡prk gSA ;fn bls leku pky ls Åij Qsadk tkrk gS rks ;g t2 le; esa /kjkry rd igq¡prk gSA ;fn bls A ls 

NksM+k tk;s rks ;g fdrus le; esa /kjkry rd igq¡psxk \      

 (A) 3
1 2t / t   (B) 3

2 1t / t   (C*) 1 2t t   (D) t1 t2  

Sol.  

h

u
A

u

t2t1

 
 For downward motion, uhps dh vksj xfr ds fy;s 

  h = ut1 + 
1

2
gt12  ............(i) 

 For upward motion, Åij dh vksj xfr ds fy, 

  h = –ut2 + 
1

2
gt22   ............(ii)    

 From (1) & o (2) ls      

  ut1 + 
1

2
gt12 = – ut2 + 

1

2
gt22 

  u(t1 + t2) = 
1

2
g(t22 – t12)      

  h =  
g

2
 (t1 – t1)t1 + 

g

2
gt12    = 2 1gt t

2
 

  Reguired time okafNr le; t = 
2h

g
  = 1 2t t .  
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2. A swimmer crosses a river with minimum possible time 10 second. And when he reaches the other end 
starts swimming in the direction towards the point from where he started swimming. Keeping the 
direction fixed the swimmer crosses the river in 15 sec. The ratio of speed of swimmer with respect to 
water and the speed of river flow is (Assume constant speed of river & swimmer) -  

 ,d rSjkd unh dks U;wure laHko le; 10 lsd.M esa ikj djrk gSA tc og nwljs fdukjs ij igqaprk gS rks og mlh 

fn'kk tgk¡ ls mlus rSjuk 'kq: fd;k] dh rjQ rSjuk 'kq: djrk gSA fn'kk dks fu;r j[krs gq, rSjkd vc unh dks  

15 lsd.M esa ikj djrk gS rks ikuh ds lkis{k rSjkd dh pky o unh dh pky dk vuqikr D;k gksxk ¼ekuk rSjkd o 

unh dh pky fu;r gSA)    

 (A)  
3

2
   (B)  

9

4
   (C*)  

2

5
  (D) 

5

2
 

Sol.  



u u

v

v

A

B



d
u

C

 

  V = velocity of man w.r.t . river unh ds lkis{k vkneh dk osx  

  u = velocity of river unh dk osx 

  A Bt   = 
d

v
  10 = 

d

v
  d = 10 V    (1) 

  B Ct   =  
d

v cos
  15 = 

d

v cos
  d = 15 v cos   (2) 

  (1) & (2) cos = 2/ 3  sec  = 3/ 2 

   tan  = 
u

v
  2sec – 1  = 

u

v
 

   
u

v
 = 9 / 4 – 1  = 

5

2
   

v

u
 = 

2

5
 

3. Acceleration (along x-axis) v/s time graph of two particles A and B starting from rest is shown in figure. 
Then: 

 fojkekoLFkk ls çkjEHk gq, nks d.k A o B dk Roj.k (x-v{k ds vuqfn'k) o le; esa vkjs[k fp=kkuqlkj gSA rc : 

         
 (A) at t = 2 sec. relative velocity of particle A with respect to particle B is zero 
 (B*) at t = 4 sec relative velocity of particle A with respect to particle B is zero 
 (C) from t = 0 to t = 4 sec. particle A has accelerated motion where as particle B has retarded motion 
 (D*) from t = 0 to t = 4 sec. both particles have accelerated motion 
 (A) t = 2 lSd.M ij d.k A dk d.k B ds lkis{k osx 'kwU; gSA 

 (B*) t = 4 lSd.M ij d.k A dk d.k B ds lkis{k osx 'kwU; gSA 

 (C) t = 0 ls t = 4 lSd.M rd d.k A Rofjr xfr djrk gS] tcfd d.k B efUnr xfr djrk gSA 

 (D*) t = 0 ls t = 4 lSd.M rd nksauks d.k Rofjr xfr djrs gSA 
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4. A football is kicked with a speed of 22 m/s at an angle of 60º to the positive x direction taken along 
horizontal. At that instant, an observer moves past the football in a car that moves with a constant 
speed of 11 m/s in the positive x direction. Take +ve y direction vertically upwards. (g = 10 m/s2) 

 ,d QqVcky dks 22 m/s dh pky ls /kukRed x fn'kk ¼{kSfrt fn'kk½ ls 60º ds dks.k ij fdd ¼kick½ fd;k tkrk gS 

ml {k.k] ,d dkj esa ,d izs{kd QqVcky ds ikl ls gksdj xqtjrk gSA dkj dh fu;r pky 11 m/s /kukRed x fn'kk 

esa gSA m/okZ/kj Åij dh fn'kk dks /kukRed +y fn'kk ysa (g = 10 m/s2)  

60°
x

11 m/s

ball

22 m/s 

Observer

y

  

60°
x

11 m/s

xsan

22 m/s 

izs{kd

y

   
 (A*) The initial velocity of the ball relative to the observer in the car is 11 3  m/s in the +y direction  
 (B) The initial velocity of the ball relative to the observer in the car is 17 m/s at 60º to the +x direction.  
 (C*) According to the observer in the car, the ball will follow a path that is straight up and down in the y 

direction.  
  (D) According to the observer in the car, the ball will follow a straight line that is angled (less than 90º) 

with respect to the observer. 

 (A*) QqVcky dk izs{kd ¼dkj esa½ ds lkis{k izkjfEHkd osx 11 3  m/s /kukRed +y fn'kk esa gSA 

 (B) QqVcky dk izs{kd ¼dkj esa½ ds lkis{k izkjfEHkd osx 17 m/s gS rFkk ;g /kukRed +x fn'kk ls 60º dk dks.k cukrk 

gSA 

 (C*) dkj esa izs{kd ds vuqlkj QqVcky dk iFk lh/kk Åij o lh/kk uhps y fn'kk esa gksxkA 

  (D) dkj esa izs{kd ds vuqlkj] xsan ,d lh/kh js[kk esa iFk dk vuqlj.k djsxh rFkk ;g lh/kh js[kk (90º ls de) dk 

dks.k izs{kd ds lkis{k cukrh gSA 
Sol.   w.r.t. to observer (Vx) football/obs.  = 11 – 11 = 0 

 So Motion of the ball as seen from observer will be purely vertical with initial velocity 11 3  upwards. 

 izs{kd ds lkis{k xsan ds osx dk x ?kVd (Vx) = 11 – 11 = 0 

 vr% izs{kd }kjk xsan dh ns[kh x;h xfr 'kq) :i ls Å/okZ/kj gksxh ftldk izkjfEHkd osx 11 3  Åij dh rjQ gksxkA 

60°
11ball

22
11 3

11 3

11 m/s
izs{kd

m/s

m/s

m/s

izs{kd }kjk

ns[kk x;k  
 

5. Point A (0, 1) and B (12, 5) are objectimage pair (one of the point acts as object and the other point as 

image) xaxis is the principal axis of the mirror. Then this object image pair is:   
 (A*) due to a convex mirror of focal length 2.5 cm   
 (B*) due to a concave mirror having its pole at (2, 0) 
 (C*) real virtual pair    
 (D) data is insufficient for (A) and (B) 
 fcUnq A (0, 1) vkSj B (12, 5) fcEc çfrfcEc ;qXe gS ¼,d fcUnq] oLrq tSlk rFkk nwljk fcUnq] izfrfcEc tSlk dk;Z djrk 

gS½ xv{k niZ.k dk eq[; v{k gS rks ;g oLrq & izfrfcEc ;qXe gksxk & 

 (A*) 2.5 cm Qksdl nwjh ds mÙky niZ.k ds dkj.k  

 (B*) vory niZ.k ds }kjk ] ftldk /kzqzo (2, 0) ij gS 

 (C*) okLrfod vkHkklh ;qXe    

 (D) (A) vkSj (B) ds fy, vkdMs+ vi;kZIr gSA    
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6. A particle has initial velocity ˆ ˆ ˆu 2i 3 j 4k  


. It moves with a constant acceleration ˆ ˆ ˆa i 2 j 2k  


. Find 

the speed of particle after a displacement ˆ ˆ ˆs 6i 3 j k  


. All parameters in S.I. units.  

 ,d d.k dk izkjfEHkd osx ˆ ˆ ˆu 2i 3 j 4k  


 gSA ;g fu;r Roj.k ˆ ˆ ˆa i 2 j 2k  


 ls xfreku gSA foLFkkiu 

ˆ ˆ ˆs 6i 3 j k  


. ds i'pkr d.k dh pky Kkr dhft;sA lHkh eku S.I. bZdkbZ esa gSA 

 Ans. v2 = u2  + 2a.s
 

 = (4 + 9 +16) + 2 (6 + 6 – 2) = 29 + 20 = 49 

         v = 7 
 
7. A particle is projected horizontally with a speed u from the top of a plane inclined at an angle  with the 

horizontal. The particle will strike the plane at a distance 
2nu

g
 tan  sec from the point of 

projectionFind the value of n.  
  ur dks.k okys ur ry ds 'kh"kZ ls ,d d.k dks {kSfrt fn'kk esa u pky ls QSadk tkrk gSA d.k iz{ksi.k fcUnq ls 

2nu

g
 tan  sec nqjh ij ry ls Vdjkrk gSA n dk eku Kkr djksA    

 Ans.  n = 2  
Sol.  




u

 

 Time of flight mMM;u dky, T = 
2usin

gcos




 

 = 
2u

tan
g

        

  Range ijkl = u cos T + 
1

2
gsin.T2  

 = 
2 2

2
2

2u gsin 4u
sin . tan

g 2 g


    

 = 
22u

g
sin [1 + tan2] = 

22u

g
tan. sec.  

 Hence  vr% n = 2. 
 
8. Two graphs of the same projectile motion (in the xy plane) projected from origin are shown. X axis is 

along horizontal direction & Y axis is vertically upwards. Take g = 10 m/s2.  
 ,d ç{ksi.k xfr (xy lery esa)  fp=kkuqlkj nks xzkQ esa ewy fcUnq ls fn[kkbZ xbZ gSA X v{k {kSfrt fn'kk esa gS vkSj Y 

v{k Å/oZ Åij dh vksj gSA (Take g = 10 m/s2.)     

     
Find  (i) Y component of initial velocity and 

 çkjfEHkd osx dk Y ?kVd vkSj 
 (ii) X component of initial velocity  
 çkjfEHkd osx dk X ?kVd        
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Sol.  From graph oØ (1) ls :  vy = 0     at  t =
1

2
 sec. 

 i.e., time taken to reach maximum height H is  
 vFkkZr~ vf/kdre Å¡pkbZ esa igq¡pus eds fy, fy;k x;k le; 

  t = yu

g
 = 

1

2
  uy = 5 m/s ...Ans.(i)  

 from graph oØ (2) ls :  vy = 0 at x = 2m 
 i.e., when the particle is at maximum height, its displacement along horizontal x = 2 m  
 vFkkZr~ tc d.k mPpre Å¡pkbZ ij gS] bldk {kSfrt ds vuqfn'k foLFkkiu x = 2 m  

 x = ux × t     2 = ux × 
1

2
 

  ux = 4 m/s    ....Ans (ii) 
 
9. Two cars A and B are racing along straight line. Car A is leading, such that their relative velocity is 

directly proportional to the distance between the two cars. When the lead of car A is 1 = 10 m, its 
running 10 m/s faster than car B. Determine the time car A will take to increase its lead to 2 = 20 m 
from car B.   

 nks dkjsa bl rjg xfr dj jgh gS fd A, B ls vkxs gSa rFkk nksuksa ds chp dk lkis{k osx nksuksa ds chp dh nwjh ds 

lekuqikrh gSA tc dkj A   1 = 10 m vkxs gSa rks ;g B ls 10 m/s T;knk rst py jgh gS rks dkj A }kjk fy;k x;k 

le; D;k gksxk tc ;g B ls 2 = 20 m vkxs gks      

    
Sol. As given tSlk fn;k x;k gS 

 (VA–VB)  xA–xB 
 (VA–VB)  = K(xA–xB) 
 when tc   xA–xB    =  10 We have gekjs ikl gS VA–VB =  10 

 We get  ge izkIr djrs gSa 

 10 = K10    K = 1 
        VA–VB = (xA–xB).........(1) 
  Now Let vc ekuk 
  xA–xB = y .................(2) 
 On differentiating with respect to ‘t’ on both side.  
 nksuksa vksj ‘t’ ds lkis{k vodyu djus ij 

  A Bdx dx

dt dt
  =  

dy

dt
 VA–VB = 

dy

dt
............ (3)  

            Using (1) , (2), (3) iz;ksx djus ij 

  We get ge izkIr djrs gSa 

 
dy

dt
 = y   Here y represents sepration between two cars 

    ;gk¡ y nks dkjksa dse/; nwjh iznf'kZr djrh gS  

             
20

10

dy

y       = 
t

0

dt       
20

e 10
log y        = t  

   t = (loge2) sec   Required Answer.  
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10.  A composite slab consisting of different media is placed infront of a concave mirror of radius of 
curvature 150 cm. The whole arrangement is placed in water. An object O is placed at a distance 20 cm 
from the slab. The R.I. of different media are given in the diagram. Find the position of the final image 
formed by the system.        

 fHkUu&fHkUu ek/;eksa ls cuh ,d iêh] 150 cm oØrk f=kT;k ds vory niZ.k ds lkeus j[kh gSA lEiw.kZ fudk; ty esa 

j[kk tkrk gSA ,d fcEc  O ifêdk ls 20 cm nwjh ij j[kk x;k gSA fp=k esa fofHkUu ek/;eksa ds viorZukad n'kkZ;s x;s 

gSaA fudk; }kjk fufeZr vfUre çfrfcEc dh fLFkfr Kkr djksA   

       
   [Ans. On the object itself ] 
Sol.  

ROC =150cm

S1 S2 S3

=3/2 =1 =3/2 =4/3=4/3

20cm
O

45cm 24cm 54cm
10cm

 

 Apparent shift in the object O dut to three slabes S1,S2 and S3 with respect to the medium of  = 
4

3
 is given by : 

 Shift = 
1 1 1

45 1 24 1 54 1
3 / 2 1 3 / 2

4 /3 4 /3 4 /3

     
     
         

          
     

 

 Shift = 
8 4 8

45 1- 24 1-  54 1-
9 3 9

           
     

. 

 Shift = 5 + (–8) + 6 = 3 cm 
  Unet = 150 cm and ROC = 150 cm. 
 Hence image will be formed on the object itself. 
 
11. Four particles are moving with different velocities in front of stationary plane mirror (lying in y-z plane). 

At t = 0, velocity of A is A
ˆv i


, velocity of B is B

ˆ ˆv i 3 j  


 , velocity of C is C
ˆ ˆv 5i 6 j 


 , velocity of D 

is D
ˆ ˆv 3i j 


. Acceleration of particle A is A

ˆ ˆa 2i j 


  and acceleration of particle C is C
ˆa 2tj


. The 

particle B and D move with uniform velocity (Assume no collision to take place till t = 2 seconds). All 
quantities are in S.I. Units. Relative velocity of image of object A with respect to object A is denoted by 

A , AV 


. Velocity of images relative to corresponding objects are given in column I and their values are 

given in column II at t = 2 second. Match column I with corresponding values in column II and indicate 
your answer by darkening appropriate bubbles in the 4 × 4 matrix given in OMR.  
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fLFkj lery niZ.k ds lkeus pkj d.k fofHkUu osx ls xfr dj jgs gS ¼niZ.k yz ry esa gS½A t = 0 le; ij A dk osx 

A
ˆv i


, B dk osx B

ˆ ˆv i 3 j  


 , C dk osx C
ˆ ˆv 5 i 6 j 


 , D dk osx D

ˆ ˆv 3 i j 


 gSA d.k A dk Roj.k  

A
ˆ ˆa 2 i j 


 vkSj d.k C dk Roj.k C

ˆa 2 t j


 gSA d.k B o D ds osx fu;r gS ¼;g ekfu;s fd t = 2 ls0 rd 

niZ.k ls dksbZ VDDj ugh gksrh gS½A fcEc (oLrq) A ds lkis{k] A ds izfrfcEc dk lkis{k osx  A , AV 


 }kjk n'kkZ;k tkrk 

gSA lHkh jkf'k;k¡ S.I. ek=kd esa gSA oLrqvks ds laxr izfrfcEcksa ds lkisf{kd osx LrEHk-I esa fn, x, gS rFkk muds eku 

LrEHk-II esa t = 2 ls0 ij fn, x, gS rks LrEHk-I ds laxr LrEHk-II dks lqesfyr dhft, rFkk muds mÙkj  4 × 4 esfVªDl 

esa  OMR esa mi;qDr xksyks dks xgjk djrs gq, nhft,A  

   x

y

D A B

C

Plane mirror
lery niZ.k

       
  Column I     Column II  
  LrEHk I      LrEHk II  

  (A) A , AV 


     (p) ˆ2 i   

  (B)  B , BV 


     (q) ˆ6 i                  

  (C) C , CV 


     (r) ˆ ˆ12i 4 j    

  (D) D , DV 


     (s) ˆ10i  

Ans. (A) s,  (B) p,  (C) s,  (D) q 

Sol. A
ˆv i a 


  t = ˆ ˆ ˆi (2 i j) (2)   = ˆ ˆ5 i 2 j  

 A
ˆ ˆv 5i 2 j   


 

 A , Av 


 = A A

ˆv v 10i   
 

 

 B
ˆ ˆv ( i 3 j)  


, B

ˆ ˆv i 3 j  


 so B , B
ˆv 2i 


 

 For particle C   (d.k C ds fy,) 

 ydv

dt
 = 2t  vy – 6 = t2  vy = 6 + 4 = 10  

 C
ˆ ˆv 5 i 10 j 


,  C

ˆ ˆv 5 i 10 j   


 so C , C
ˆv 10 i  


 

 D
ˆ ˆv 3 i j 


 , D

ˆ ˆv 3 i j   


,     D , D
ˆv 6 i  
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TARGET : JEE (Main + Advanced) 2021 

 
 
 
 
 
 
O  

 

Course : VISHESH (01JD) 

PPHHYYSSIICCSS

DPPDPPDPP
DAILY PRACTICE PROBLEMS 

NO. B2 
 

DPP  No. : B2 (JEE–Main) 
 Total Marks :  64                Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.16       (3 marks 2 min.)  [48, 32] 
One or more than one options correct type (‘–1’ negative marking)  Q.17 to Q.20     (4 marks 2 min.)  [16, 08] 

 

ANSWER KEY OF DPP  NO. : B2 
1. (B)  2. (A)  3. (B)  4. (A)  5.  (A)  6. (B)  7. (B)  
8. (A)  9. (C)  10. (C)  11. (B)  12. (A)  13. (A)  14. (D)  
15. (B)  16. (A)  17. (B) (D)  18. (C) 19. (B) (C)  20. (A) (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 of the above 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    
 
2. A body travels 200 cm in the first two seconds and 220 cm in the next four seconds. What will be the 

velocity at the end of 7 second from start?         
 ,d oLrq igys nks lSd.M esa 200 cm rFkk vxys pkj lSd.M esa 220 cm pyrh gSA xfr izkjEHk gksus ds 7 lsd.M 

i'pkr~ d.k dk osx D;k gksxk \       [Ans. 10 cm s–1] 

 (A*) 10   (B) 20    (C) 30   (D) none mijksDr esa ls dksbZ ugha 

Sol. According to question, iz'ukuqlkj      
   Displacement in 2 s = 200 cm 
   Displacement in 6 s = 200 + 220 = 420 cm 

  2u + 
1

2
 × a × 22 = 200 

  2u + 2a = 200    u + a = 100 ................(i) 

   6u + 
1

2
 × a × 62 = 420 

  6u  + 18a = 420 
  u + 3a = 70     .................(ii) 
 Solving equation, (i) & (ii) 
   u = 115 cm/s, a = – 15 cm/s2 
  v = u + at = 115 – 15 × 7 = 115 – 105 = 10 cm/s. 
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3. The mirror of length L moves horizontally as shown in the figure with a velocity v. The mirror is 
illuminated by a point source of light ‘P’ placed on the ground. The rate at  which the length of the light 
spot on the ground increases is :       

 fp=kkuqlkj L yEckbZ dk ,d niZ.k osx v ls {kSfrt fn'kk esa xfreku gSA niZ.k dks tehu ij j[ks fcUnqor L=kksr 'P' ls 

izdkf'kr fd;k tkrk gSA tehu ij izdkf'kr Hkkx dh yEckbZ esa o`f) dh nj gS  

          
          
 (A) v    (B*) zero  'kwU;  (C) 2v    (D) 3v  
Sol.  

     

 vA =  
d

dt
 (2vt) = 2v ; vB = 

d

dt
 (2vt + 2L) = 2v 

  vA =  vB 
    length of AB will remain same.  
   AB dh yEckbZ leku jgsxhA 
 
 
4. Two plane mirrors are inclined to each other at 90º. A ray of light is incident on one mirror and the 

reflected light goes to the other mirror. The ray will undergo a total deviation of :   
 nks lery niZ.k ,d nwljs ls 90º ds dks.k ij j[ks gSa A ,d izdk'k fdj.k ,d niZ.k  ij vkifrr gksrh gS rFkk 

ijkofrZr fdj.k nwljs niZ.k ij tkrh gSA fdj.k dk dqy fopyu gksxk %  
 (A*) 180º  (B) 90º   (C) 45º 
 (D) cannot be found because angle of incidence is not given.  
 Kkr ugha dj ldrs D;ksafd vkiru dks.k ugha fn;k x;k gSA   

Sol. 

i

i'


 

  = 1 + 2
 = (180 – 2i) + (180 – 2i'= 360 – 2(i + i')  

  = 360º – 2 
  = 360º – 2(90º) = 180º . 
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5.  Two rays are incident on a spherical concave mirror of radius R = 5 cm and rays are parallel to a line 
AB which passes through the centre C. The rays are at perpendicular distances 3 cm and 4 cm from AB 
respectively as shown. Find the distance between the points at which these rays intersect the line AB 
after reflection -    

 dsUnz C ls xqtjus okyh js[kk AB ds lekUrj R = 5 cm f=kT;k ds xksyh; vory niZ.k ij nks fdj.ksa vkifrr gSA AB 

js[kk dsUnz C ls xqtjrh gSA ;s fp=kkuqlkj AB ls Øe'k% yEcor~ nwjh 3 cm rFkk 4 cm ij gSA mu fcUnqvksa ds e/; 

nwjh Kkr djks ftu ij ;s fdj.ksa ijkorZu ds i'pkr~ js[kk AB ij feyrh gSA   

      

 (A*) 
25

cm
24

  (B) 
24

cm
25

  (C) zero   'kwU;  (D)  
1

cm
3

 

Sol. 

h1i
i

i

)

F1C

 

 CF1 = 
R

2cosi
=  

2

2 2
1

R

2 R h
 (h1 = 3 cm)               

 CF2 =   
2

2 2
2

R

2 R h
     (h2 = 4 cm)   

 CF2 – CF1 = 
25

24
cm  

 
6. In the figure shown a convex mirror of radius of curvature 20 cm is shown. An object O is placed in front 

of this mirror. Its ray diagram is shown. How many mistakes are there in the ray diagram (AB is its 
principal axis):        

 fp=k esa 20 cm oØrk f=kT;k okyk mÙky niZ.k n'kkZ;k x;k gSA ,d oLrq O niZ.k ds lkeus j[kh tkrh gSA bldk 

fdj.k fp=k n'kkZ;k x;k gSA blds fdj.k fp=k esa fdruh xyfr;ka (AB bldh eq[; v{k gS) gS \   

          
 (A) 3   (B*) 2   (C) 1   (D) 0 
Sol. Error –      Error –   
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7. A ray of light falls on a transparent sphere as shown in figure. If the final ray emerges from the sphere 
parallel to the horizontal diameter, then the refractive index of the sphere is (consider that sphere is 
kept in air) : 

 fp=kkuqlkj ,d izdk'k fdj.k ikjn'khZ xksys ij vkifrr gSA ;fn xksys ls fuxZr vafre fdj.k {kSfrt O;kl ds lekUrj 

gS] rks xksys dk viorZukad gS (xksys dks ok;q esa fLFkr ekfu,) :   

      

 (A) 2    (B*) 3   (C) 
3

2
   (D) 2 

Sol.  

 
 In diagram angle of emergence = 60° 
 fp=k esa fuxZr dks.k = 60° 

   BOC = 60° 
  r + r = 60°  r = 30° 

   = 
sin60

sin30




    = 3  

8. Find the displacement of the ray after it emerges from CD   
fdj.k dk  CD ls fudyus ds i'pkr~ foLFkkiu gS &    

     

 (A*) 2.5 cm  (B) 5 cm  (C) 1 cm  (D)  
13

3
cm 

Sol. by shell's law Lusy ds fu;e }kjk 2sin30° = 13 sinr      

        1 = 13 sinr  

     sinr= 
1

13
, tanr = 

1

12
 

 So, lateral displacement ikf'oZd foLFkkiu = 
t sin(i r)

cosr


 

 = 
t[sin(i)cosr cos(i)sinr]

cosr


 

 = t[sin i – cos i tanr] 

 = 10[sin 30 – cos 30 × 
1

12
 ] 

 = 
1 3 1

10
2 2 2 3

 
  

  
 = 2.5 cm 
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9. A mango tree is at the bank of a river and one of the branch of tree extends over the river. A tortoise 
lives in river. A mango falls just above the tortoise. The acceleration of the mango falling from tree 
appearing to the tortoise is (Refractive index of water is 4/3 and the tortoise is stationary)     

 ,d vke dk isM+ unh fdukjs fLFkr gS rFkk bldh ,d 'kk[kk unh ds Åij c<+h gqbZ gSA ,d dNqvk unh esa jgrk gSA 

,d vke dNq,sa ds Bhd Åij fxjrk gSA isM+ ls fxjrs gq, vke dk Roj.k dNq, dks izrhr gksxk& ¼ikuh dk viorZukad 

4/3 gS rFkk dNqvk fLFkj gS½  

 (A) g       (B) 
3g

4
    

 (C*) 
4g

3
      (D) None of these (mijksDr esa ls dksbZ ugh) 

Sol. relxx

1



 xrel = x 

   
2 2

rel
2 2

d x d x

dt dt
    

   arel =  g 
 

10. A ray R1 is incident on the plane surface of the glass slab (kept in air) of refractive index 2  at angle of 
incident equal to the critical angle for this air glass system. The refracted ray R2 undergoes partial 
reflection & refraction at the other surface. The angle between the reflected ray R3 and the refracted ray 
R4 at that surface is:      

 ,d fdj.k R1, 2   viorZukad okyh Xykl ifêdk dh lery lrg ij gok Xykl fudk; ds ØkfUrd dks.k ds 

cjkcj dks.k ij vkifrr gksrh gSA viofrZr fdj.k R2 nwljh lrg ls dqN ijkofrZr o dqN ikjxfer gksrh gSA 

ijkofrZr fdj.k R3 rFkk ikjxfer fdj.k R4 ds e/; bl lrg ij dks.k gS : 

    R4    
 (A) 45º   (B) 135º  (C*) 105º  (D) 75º 
 
11. In the figure ABC is the cross section of a right angled prism and BCDE is the cross section of a glass 

slab. The value of  so that light incident normally on the face AB does not cross the face BC is  
(given sin–1 (3/5) = 37º)     

 fp=k esa ABC ledks.k fçTe dk {ks=kQy rFkk BCDE Xykl ifêdk dk {ks=kQy gSA  dk eku ftlds fy, fdj.k  

lrg AB ij yEcor~ vkifrr gks ijUrq lrg BC ls ikj u dj ldsA (fn;k gS sin–1 (3/5) = 37º) 

      
 (A)  37º  (B*) < 37º  (C)  53º  (D) < 53º 

Sol. A = 90 –  
 r2 = A = 90 – > C  

 cos >  sinC = 
6 /5

3 / 2
= 

4

5
    < cos–1 4

5
 = 37° . 
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12. The observer 'O' sees the distance AB as infinitely large. If refractive index of liquid is 1 and that of 

glass is 2, then  1

2




is :      

 çs{kd 'O', nwjh  AB dks vuUr yEck ns[krk gSA ;fn nzo dk viorZukad 1 rFkk dkap dk viorZukad 2, gks rc 1

2




 gS:  

      
 (A*) 2   (B) 1/2   (C) 4   (D) None of these bues ls dksbZ 

ugha 
Sol. Using formula of spherical surface taking 'B' as object   
 xksyh; lrg dk lw=k mi;ksx esa ykus ij tcfd B dks ,d fcEc dh Hkkafr fy;k x;k gSA   

  2 1

( 2 R)

 


 
 =  2 1

R

  


 (R being the radius of the curved surface)  

 2 1

( 2 R)

 


 
  =  2 1

R

  


 (R oØh; lrg dh f=kT;k gS)  

     1

2




 = 2  

 
13. A diverging lens of focal length –10 cm is moving towards right with a velocity 5 m/s.An object ,placed on 

Principal axis is moving towards left with a velocity 3 m/s. The veocity of image at the instant when the 
lateral magification produced is 1/2 is : (All velocities are with respect to ground)      

 (A*) 3 m/s towards right    (B) 3 m/s towards left     (C) 7 m/s towards right     (D) 7 m/s towards left 
 –10 cm Qksdl nwjh dk ,d vilkjh ySUl 5 m/s ds osx ls nka;h vksj xfr dj jgk gSA eq[; v{k ij j[kh ,d oLrq 3 

m/s ds osx ls cka;h vksj xfr dj jgh gS ml {k.k izfrfcEc dk osx tc mRiUu ik'oZ vko/kZu 1/2 gS] gksxk (lHkh osx 

/kjkry ds lkis{k gS) 

 (A*) 3 m/s nka;h vksj  (B) 3 m/s cka;h vksj  (C) 7 m/s nka;h vksj  (D) 7 m/s cka;h vksj  

Ans.  
2

2

dv v du
.

dt dtu
  (where 

dv

dt
 denotes image speed w.r.t. lens and 

du

dt
  denotes object speed w.r.t. lens) 

 = m2.   
du

dt
 = 

1

4
 .8  = 2   

 Therefore image speed w.r.t. lens is 2 m/s towards left.  
 Therefore image speed w.r.t. ground is 3 m/s towards right. 

 
2

2

dv v du
.

dt dtu
   (tgk¡ 

dv

dt
 ysal ds lkis{k izfrfcEc dh pky crkrh gS vkSj 

du

dt
 ySal ds lkis{k oLrq dh pky crkrh 

gSA 

 m2.   
du

dt
 = 

1

4
 .8  = 2   

 blfy, ysal ds lkis{k izfrfcEc dk osx 2 m/s cka;h rjQ gSA  

 blfy;s /kjkry ds lkis{k izfrfcEc dk osx 3 m/s nka;h rjQ gSA 
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14. A thin prism of glass is placed in air and water respectively. If ng = 
3

2
  and nw = 

4

3
 , then the deviation 

produced by the prism for a small angle of incidence when placed in air and water separately is : 

 ,d dk¡p dk iryk fizTe Øe'k% ok;q o ty esa j[kk x;k gSA ;fn ng = 
3

2
 rFkk nw = 

4

3
, gS] rks Øe'k% ok;q rFkk 

ty esa j[kus ij fizTe }kjk vYi vkiru dks.kksa ds fy, mRiUu fopyu dk eku gksxk & 
 (A) 9 : 8   (B) 4 : 3   (C) 3 : 4   (D*) 4 : 1 

Sol. a = 
3

1
2

  
 

 × A = 
A

2
 

 W = 
3 / 2

1  A
4 /3

  
 

 = 
A

8
 

 air

water




 = 
4

1
. 

 
15. The focal length of the objective and eyepiece of a microscope are 2 cm and 5 cm respectively. Object 

is placed at 3 cm from objective then find the magnification and lenth of the tube for normal adjustment. 
 ,d lw{ken'khZ ds vfHkn`';d ySUl rFkk vfHkus=k ySUl dh Qksdl nwjh Øe'k% 2 cm rFkk 5 cm gSA oLrq dks vfHkn'̀;d 

ls 3 cm ij j[kk tkrk gSA rc lkekU; la;kstu ds fy, vko/kZu ,oa uyh dh yEckbZ Kkr dhft,A 

 (A) 10, 7 cm  (B*) 10, 11 cm  (C) 10, 7 cm  (D) 12, 55/6 cm 
Sol. Given  fn;k gqvk gS f0 = 2 cm, fe = 5 cm 
 uo = -3, vo = 6 cm   mo = -2      
 for normal adjustment lkekU; la;kstu ds fy,  

 ue = -5 cm, ve = infinity vuUr  me = 5 
 

16. The xz plane separates two media A and B with refractive indices 1 & 2 respectively. A ray of light 

travels from A to B. Its directions in the two media are given by the unit vectors, A
ˆ ˆr a i b j 


 & 

B
ˆ ˆr i j   


 respectively where ˆ ˆi & j  are unit vectors in the x & y directions. Then:     

 ek/;eksa A o B ftuds viorZukad Øe'k% 1 o  2  gS] dksa xz ry vyx djrk gS] ,d fdj.k A ls B esa tkrh gSA 

budh fn'kkvksa dks nksuks ek/;eksa esa Øe'k% fuEu bdkbZ lfn'kksa }kjk O;Dr fd;k tkrk gSA  A
ˆ ˆr a i b j 


 vkSj 

B
ˆ ˆr i j   


  tgk¡ î  vkSj ĵ , x vkSj y fn'kkvksa es bdkbZ lfn'k gS rks  

 (A*) 1a = 2  (B) 1 = 2a   (C) 1b = 2  (D) 1 = 2b 
 
17. A particle is projected vertically upwards in vacuum with a speed u.  
 (A)  When it rises to half its maximum height, its speed becomes u/2. 

 (B*)  When it rises to half its maximum height, its speed becomes u / 2 . 
 (C) The time taken to rise to half its maximum height is half the time taken to reach its maximum height. 
 (D*) The time taken to rise to three-fourth of its maximum height is half the time taken to reach its 

maximum height.       
 ,d d.k dks u pky ls fuokZr esa Å/okZ/kj Åij dh vksj iz{ksfir fd;k tkrk gSA  

 (A)  tc ;g vf/kdre Å¡pkbZ ds vk/ks ij igq¡prk gS] rks bldh pky u/2 gksrh gSA  

 (B*) tc ;g vf/kdre Å¡pkbZ ds vk/ks ij igq¡prk gS] rks bldh pky  u / 2  gksrh gSA  

 (C) vf/kdre Å¡pkbZ ds vk/ks rd igq¡pus esa fy;k x;k le;] vf/kdre Å¡pkbZ rd igq¡pus esa fy;s x;s le; dk vk/kk 

gksrk gSA  

 (D*) vf/kdre Å¡pkbZ ds rhu&pkSFkkbZ rd igq¡pus esa fy;k x;k le; vf/kdre Å¡pkbZ rd igq¡pus esa fy;s x;s le; 

dk vkèkk gksrk gSA  
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Sol. At maximum height, velocity = 0   (vf/kdre Å¡pkbZ ij] osx = 0) 

 H = 
2u

2g
  &  

 At height (Å¡pkbZ) h = H/2 
  V2 = u2 – 2gh 

  V2 = u2 – 2g. 
2u

4g
 

  V2 =  
2u

2
     V = 

u

2
 

 Time taken to rise to maximum height 
 vf/kdre Å¡pkbZ rd mBus esa fy;k x;k le;   

  T = 
u

g
 

  for height h =
H

2
  (Å¡pkbZ h =

H

2
  ds fy,), t = 

(u u / 2)

g


 = 

( 2 1) u

2g


 

 Time taken to rise to  
3

4
H    = T – time taken to fall down by 

H

4
 

 
3

4
 H Åpk¡bZ rd mBus esa fy;k x;k le; = T –  

H

4
 nwjh fxjus esa fy;k x;k le; 

  = T –
T

2
   = 

T

2
 

 
18. A projectile is thrown with a velocity of 20 m/s at an angle of 60º with the horizontal. After how much 

time the velocity vector will make an angle of 45º with the horizontal (take g = 10 m/s2|) : 

 ,d d.k {kSfrt ls 60° ds dks.k ij 20 m/s ds osx ls QSadk tkrk gSA fdrus le; ckn osx lfn'k {kSfrt ds lkFk 

45º dk dks.k cuk;sxkA (g = 10 m/s2|) :    

 (A) 3  sec  (B)  1/ 3  sec  (C*) ( 3 1)sec  (D*) ( 3 1)sec  

Sol. For  = 45º 
 Vx = Vy 
 Vx = 20 cos 60º = 10 m/s 
 For Vy 
 10 = 20 sin 60º - 10. t 

 t = ( 3 1) sec. 
 
19. 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;kFk gS½ :  

     

A B
7m

80m

10m/s

  
 (A) 5 m from A  (B*) 5 m from B  (C*) 2 m from A  (D) 2 m from B   
 (A) A ls 5 m   (B*) B ls 5 m   (C*) A ls 2 m   (D) B ls 2 m  
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Sol. Total time taken by the ball to reach at bottom  
 ry ij igq¡pus ds fy, xsan }kjk fy;k x;k dqy le; 

 = 
2H 2x80

g 10
 = 4 sec.   

 Let time taken in one collision is t  
 ekuk ,d VDdj esa t le; fy;k tkrk gSA  

 Then  rc t x 10 = 7  
 t = .7 sec.  

 No. of collisions = 
4

.7
 =  

5
5

7
 (5th collisions from wall B)  

 Horizontal distance travelled in between 2 successive collisions = 7 m  

  Horizontal distance travelled in 5/7 part of collisions =
5

x 7
7

 = 5 m   

 Distance from A is 2 m. Ans.    

 VDdjksa dh la[;k =
4

.7
  =

5
5

7
   (5oha VDdj B nhokj }kjk)  

 nks Øekxr VDdjksa dschp esa r; dh xbZ {kSfrt nwjh = 7 m  

  VDdj ds 5/7 Hkkx ea  r; dh xbZ {kSfrt nwjh=
5

x 7
7

 = 5 m   

 A ls nwjh 2 m. gSA Ans.    
 
20. A particle moves with an initial velocity v0 and retardation v, where v is its velocity at any time t ( is a 

positive constant).      
 ,d d.k çkjfEHkd osx v0 rFkk eanu v  ls xfreku gSA tgk¡ v, t le; ij bldk osx gS ( ,d /kukRed fu;rkad 

gS)& 
 (A*) the particle will cover a total distance of v0/  
 d.k }kjk r; dh dqy nwjh v0/ 
 (B*) the particle will continue to move for a very long time    
 d.k cgqr yEcs le; rd xfreku gksxkA  
 (C) the particle will stop shortly  
 d.k cgqr tYnh :d tk;sxkA  
 (D) the velocity of particle will become v0/2 after time 1/. 
 1/ le; ds ckn d.k dk osx v0/2 gks tk;sxkA  

Sol. (i)   V
dv

dx
 = – V   (ii)  a = – V 

  dv = – dx   
dv

dt
= – V  

  
0

0

v

dv  = – 
x

0

dx   
0

v

v

dv

v  = – 
t

0

dt  

  – v0 = – x   
0

V
n t

V

 
  

 
  

  x =   0v


  V = V0e–t 

     V = 0
t

V

e
  at t  V = 0. 

    A & B are correct answer 
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DPP  No. : B3 (JEE–Advanced) 
   Total Marks :  40               Max. Time : 33 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.4    (3 marks, 2 min.) [12, 08]  
One or more than one options correct type (‘–1’ negative marking)  Q.5 to Q.6 (4 marks 2 min.)  [08, 04] 
Subjective Questions ('–1' negative marking) Q.7 to Q.9     (4 marks 5 min.)  [12, 15] 
Match the Following    (no negative marking) Q.10      (8 marks, 6 min.) [08, 06] 
 

ANSWER KEY OF DPP  NO. : B3 
1. (D)  2. (B)  3. (B)  4. (A)  5. (A) (B) (C)  6. (A)(C)(D)  

7. (a) 30 m (b)  –
5

2
 m/s2  8. – 2 î  – 4 ĵ  9.  150 cm    

10. (A) – q,r ; (B) – P ; (C) – q,s ; (D)– p,r 
 

1. At t = 0, a particle at (1,0,0) moves towards point (4,4,12) with a constant velocity of magnitude of  
65 m/s. The position of the particle is measured in metres and time in sec. Assuming constant velocity, 
the position of the particle at t = 2 sec is :  

 tc t = 0 gS rc ,d d.k (1,0,0) ls (4,4,12) dh vksj 65m/s ifjek.k ds fu;r osx ls xfreku gSA d.k dh fLFkfr 

ehVj esa o le; lSd.M esa ekik tkrk gSA fu;r osx dks ysrs gq,] t = 2 lSd.M ij d.k dh fLFkfr gS& 

 (A)  ˆ ˆ ˆ(13i 120 j 40k)  m ¼ehVj½   (B) ˆ ˆ ˆ(40i 31j 120k)   m ¼ehVj½ 

 (C) ˆ ˆ ˆ(13i 40 j 12k)   m ¼ehVj½   (D*) ˆ ˆ ˆ(31i 40 j 120k)  m ¼ehVj½ 

Sol. Unit vector in direction of (1,0,0) to (4,4,12) is 
ˆ ˆ ˆ(4 1) i (4 0) j (12 0)k

13

    
 

 Hence position of particle at t = 2 sec is =   f ir r v 2  
  

=  ˆ ˆ ˆ31 i 40 j 120 k   

 (1, 0, 0) ls (4,4,12) dh fn'kk esa ,dkad lfn'k 
ˆ ˆ ˆ(4 1) i (4 0) j (12 0) k

13

    
 gSA 

 blfy;s t = 2 sec ij d.k dh fLFkfr =   f ir r v 2  
  

=  ˆ ˆ ˆ31 i 40 j 120 k   

 
2. The displacement ‘x’ and time of travel ‘t’ for a particle moving an a straight line are related as  

t2 = x2 – 1 Its acceleration at a time t is    
 ljy js[kk esa xfreku ,d d.k ds foLFkkiu x rFkk ;k=kk le; 't' esa lEcU/k gS t2 = x2 – 1 rks le; t ij Roj.k gksxk& 

 (A) 
1

x
 – 

2

1

x
  (B*) 

3

1

x
  (C) 

2

3

t

x


  (D)  

2

t

x


 

Sol. t2 = x2 – 1 
 x2 = 1 + t2 

 
dx

x
dt

 = t  
2 2

2

dx d x
x 1

dt dt

    
 

  

 
2

2

x d x

dt
 =  

2 2
dx t

1 1
dt x

        
   

 = 
2 2

2 2

x t 1

x x


   a = 

2

2 3

d x 1

dt x
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3. The figure shows the velocity and acceleration of a point like body at the initial moment of its motion. 
The acceleration vector of the body remains constant. The time after which its speed is 8 m/s again. 

 fp=k esa fdlh fcUnqor~ oLrq ds izkjfEHkd {k.k ij osx o Roj.k lfn'k ns j[ks gSA oLrq dk Roj.k lfn'k fu;r jgrk gSA 

og le; ftlds i'pkr~ bldh pky fQj ls 8 m/s gksxh & 

      
 (A) 2 s   (B*) 4 s   (C) 8 s   (D) 16 s 

Sol.  

 Vx = 8 cos30° = constant  (fu;r)  
 At t = 0     Vy = 8 sin 30° = 4 m/sec 
 When Vy becomes – 4 m/sec. 
 speed of body is again 8 m/sec. 
 tc Vy dk eku – 4 m/sec. gksxk rks 

 oLrq dh pky fQj ls 8 m/sec. gksxk    
  By v = u + at     
  – 4 = 4 + at 
  – 4 = 4 + (–2)t 
  t = 4 sec. 
 
4. A particle is projected from ground at some angle with horizontal. If P is the point at maximum height H. 

Then the height above the point p where the particle should be aimed to have range equal to maximum 
height is :          

 ,d d.k dks {kSfrt ls dqN dks.k cukrs gq, tehu ls iz{ksfir fd;k tkrk gSA ;fn vf/kdre~ ÅWpkbZ H ij fcUnq P gks 

rks fcUnq P ls og ÅWpkbZ Kkr djks] ftldks y{; cukrs gq, d.k dks bl izdkj Qsadk tkrk gS fd bldh ijkl 

vf/kdre~ ÅWpkbZ ds cjkcj gksA 
 (A*) H   (B) 2H   (C) H/2   (D) 3H   
Ans. (A) 

Sol. 
g

u
H

2
sin22 

  

 
2/

tan
R

y  

 tan
2
R

y   

 



cos
sin

2
cossin2 2


g

uy  

 H
g

u
y 2

sin22




 

 Height above from point p is ‘H’. 
 fcUnq p ls ÅWpkbZ ‘H’ gSA 
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5. The angle of deviation () vs angle of incidence (i) is plotted for a prism. Pick up the correct statements. 
 ,d fçTe ds fy, fopyu dks.k  ""  rFkk vkiru dks.k " i " ds chp xzkQ cuk;k x;k gSA lgh dFku pqfu;s &  

  
 (A*) The angle of prism is 60°  
 fçTe dks.k 60° gSA 

 (B*) The refractive index of the prism is n = 3   

 fçTe dk viorZukad n = 3   gSA 
 (C*) For deviation to be 65° the angle of incidence i1 = 55°     
 65° fopyu ds fy, vkiru dks.k i1 = 55°  gSA      

 (D) The curve of '' vs 'i' is parabolic  
 '' dk 'i' ds lkFk oØ ijoy; gSA 

Sol.  = i + e – A (for minimum derivation i = e) 
  minimum deviation = 2i – A   
  = i + e – A (U;wure fopyu ds fy, i = e) 

  U;wure fopyu = 2i – A   

 60 = 2 × 60 – A    A = 60°   

 n =  

mA
sin

2

A
sin

2

  
 
 
 
 
 

 =   

60 60
sin

2

60
sin

2

 
 
 
 
 
 

=  3  

 1 = i1 + e – A  
        65° = i1 + 70° – 60°  or i1 = 55° 
 the  versus i curve is not parabolic    
 oØ ijoy; ugha gSA 

 

6. White light travelling in air is refracted by water     

 ok;q esa tk jgk lQsn izdk'k ty }kjk viofrZr gksrk gS & 
 (A*) It is possible that dispersion does not take place. 
  ;g lEHko gS fd fo{ksi.k u gks 
 (B) Dispersion necessarily takes place. 
  fo{ksi.k vo'; gksxk 
 (C*) Red colour has highest speed in water 
  ty esa yky jax dh pky lokZf/kd gS 
 (D*) If light is dispersed than violet colour undergoes maximum deviation.  
  ;fn izdk'k fo{ksfir gksrk gS rks cSaxuh jax dk fopyu lokZf/kd gksrk gSA  
Sol. (A) It is true when i = 0. 

 (C) By cauchy's formula n = a + 
2

b


, medium has lowest 'n' for red colour (out of all the colours in white 

light) 
 V = C/n     V is max. for red. 
 (D)  = | i – r | 
      1 × sin i = n sin r 
 for violet, n is max  r is min.      in max. 
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Sol. (A) ;g i = 0 ds fy, lR; gSA  

 (C) dksfPp ds lw=k n = a + 
2

b


, ls yky jax ds fy, ek/;e dk n U;wure gSA ('osr izdk'k ds lHkh jaxksa esa ls) 

 V = C/n     yky ds fy, V vf/kdre gSA  

 (D)  = | i – r | 
      1 × sin i = n sin r 
 cSaxuh ds fy, n vf/kdre gS  r U;wure gS      vf/kdre gSA  

 

7. Velocity time graph of a particle which is moving rectilinearly is given below. Calculate 
 ljy js[kk esa xfreku d.k dk osx le; xzkQ n'kkZ;k x;k gSA Kkr dhft,A   

     
 (a) Distance travelled by particle in 7 sec.  
 d.k }kjk 7 sec. esa r; nwjh 
 (b) Average acceleration of the particle in first 6 sec. 
 çFke 6 sec. esa d.k dk vkSlr Roj.kA     

Sol. (a) s = 
1

2
 × 5 (2 + 4) + 

1

2
 × 3 × 10 

      s = 30 m 
 (b) Average acceleration in first 6 seconds is a 
 izFke 6 lSd.M esa vkSlr Roj.k  

  a = 
v u

t


 =  

10 5

6

 
=–

5

2
 m/s2  

 
8. A point source S is moving with a speed of 10 m/s in x-y plane as shown in the figure. The radius of 

curvature of the concave mirror is 4m. Determine the velocity vector of the image formed by paraxial 
rays. 

 fp=kkuqlkj ,d fcUnq lzks=k S, x-y ry esa 10 m/s ls xfreku gS] vory niZ.k dh oØrk f=kT;k 4m gSA vkifrr izdk'k 

fdj.kksa dks eq[; v{k ds lehi vFkkZr~ ijkf{k; (paraxial rays) ekurs gq;s izfrfcEc dk osx lfn'k Kkr djksaA  

      
Sol. u = – 6m, f = – 2m  v = – 3m 
 let the height of object be Yo, 

 then height of image is Yi = – 
v

u

 
 
 

Yo. 

  y-component of velocity of image Viy = idY

dt
  

 or  Viy = o
2

V.Y

u

du

dt

 
 
 

– 0Y

u
 

dv

dt

 
 
 

 – 
v

u
 odY

dt

 
 
 

  (differentiating both sides) .....(A) 

 
du

dt
 = x – component of velocity of object = 10 cos37° = 8 m/s 
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dv

dt
= x – component of velocity of image = Vix = – 

2
v du

u dt

 
 
 

 = – 2m/s 

  odY

dt
= Y – component of velocity of object = 10 sin 37° = 6 m/s 

 (from equation A); ViY = Yid

dt
= 

2

( 3)(1)

( 6)




 .8 – 
1

( 6)
 (–2) – 

( 3)
6

( 6)




= – 4 m/s 

  iV


 = Vix î  + iy
ˆV j  = – 2 î  – 4 ĵ  

 u = – 6m, f = – 2m  v = – 3m 
 ekuk oLrq dh Å¡pkbZ Yo gSA, 

 rc izfrfcEc dh Å¡pkbZ Yi = – 
v

u

 
 
 

Yo gSA. 

  oLrq ds osx dk y ?kVd  Viy = idY

dt
 

 or  Viy = o
2

V.Y

u
 

du

dt

 
 
 

– 0Y

u
 

dv

dt

 
 
 

– 
v

u
 odY

dt

 
 
 

 (nksuksa vksj vodyu djus ij ) .....(A) 

 
du

dt
  = oLrq ds osx dk x–?kVd   = 10 cos37° = 8 m/s 

 
dv

dt
 = izfrfcEc ds osx dk x–?kVd = Vix = – 

2
v du

u dt

 
 
 

= – 2m/s 

 odY

dt
 = oLrq ds osx dk Y –?kVd = 10 sin 37° = 6 m/s 

 ( lehdj.k A ls); ViY = Yid

dt
= 

2

( 3)(1)

( 6)




 .8 – 
1

( 6)
 (–2) – 

( 3)
6

( 6)




= – 4 m/s 

  iV


 = Vix î  + iy
ˆV j  = – 2 î  – 4 ĵ  

 
9.  A particle lies on the bottom of a tank T filled with water upto a height of 90 cm. The medium above the 

surface of water is of R.I. = 1.2 above which there is mirror M. Beyond the mirror M the region contains 

air ( = 1). The distance of the image formed by the mirror after reflection of the rays coming from P is 
__________ cm (w.r.t mirror).         

 90 cm Å¡pkbZ rd ikuh ls Hkjs VSad esa ,d d.k ryh ij j[kk gSA ikuh dh lrg ls Åij fLFkr ek/;e dk viorZukad 

1.2 gSA blds Åij ,d niZ.k M gSa] niZ.k ds Åij fLFkr ek/;e gok ( = 1) gSA P ls vkrh gqbZ fdj.kksa ds ijkorZu 

ds ckn niZ.k }kjk fufeZr çfrfcEc dh nwjh  __________ gSA (niZ.k ds lkis{k)    

     
 [Ans. 150 cm ]  
Sol. For refraction at water surface, ty lrg ij viorZu ds fy;s 
  u = – 90 cm 
  2 = 1.2  
  1 = 4/3 

  v = 2

1

u 


 = – 81 cm 
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 This image formed at 81 + 69 = 150 cm below the mirror, after reflection from the mirror will form its 
new image 150 cm above it. 

 ;g izfrfcEc niZ.k ds 81 + 69 = 150 cm ihNs curk gS viorZu ds ckn niZ.k ls bldk u;k izfrfcEc blls  150 

cm vkxs cusxkA  
 
10. In coloumn-I a point object 'O' an object and a mirror are shown in which one of them is moving with 

velocity v as shown in figure. Column–II gives the information about velocity of image at the given 
instant.       

 dkWye-I esa iznf'kZr fp=k esa ,d fcUnq oLrq 'O' rFkk ,d niZ.k iznf'kZr gS ftuesa ls dksbZ ,d iznf'kZr fp=k ds vuqlkj 

osx 'v' ls xfreku gSA dkWye–II esa fn;s x;s {k.k ds fy, izfrfcEc ds osx ds fy, lqpuk fy[kh gSA  

   ColumndkWye–I    ColumndkWye–II 

 (A)   (p) x–component of velocity of Image will be positive 

      izfrfcEc ds osx dk x–?kVd /kukRed gksxk  

 (B)    (q) x–component of velocity of Image will be negative 

      izfrfcEc ds osx dk x– ?kVd _.kkRed gksxk  

 (C)    (r) y–component of velocity of Image will be positive 

      izfrfcEc ds osx dk y–?kVd /kukRed gksxk  

 (D)   (s) y–component of velocity of Image will be negative 

      izfrfcEc ds osx dk y–?kVd _.kkRed gksxk  
      (t) Image will not  move 
      izfrfcEc xfr ugh djsxk  
 Ans. (A) – q,r ; (B) – P ; (C) – q,s ; (D)– p,r 
Sol. In perpendicular direction of plane mirror velocity of image with respect to mirror is negative of velocity 

of object with respect to mirror. 
 In spherical mirror object and image travel in opposite direction parallel to the principal axis w.r.t. mirror. 
 lery niZ.k ds lery ds vHkhyEc dh fn'kk esa niZ.k ds lkis{k izfrfcEc dk osx] oLrq ds osx dk _.kkRed gksrk gSA  

 xksyh; niZ.k esa] niZ.k ds lkis{k oLrq ,oa izrhfcEc eq[; v{k ds lekarj ,oa ijLij foijhr fn'kk esa pyrs gSA  
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ANSWER KEY OF DPP  NO. : B4 

1. (D)  2. (A) (B)(C)  3. (A) (D)  4. (A)(B)(C) (D)  5. (A) (D)   

6. (A) (B) (C) (D)  7.  (A) (D)  8.  (A)  9. 
ˆ ˆ ˆ2i 3 j 4k

29

 
 10. 0.5 m  

 
1. 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. The difference between distance covered and magnitude of displacement in first 4 seconds is. 
 ,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 gksxkA  
(A) 8    (B) 10   (C) 6   (D*) 2   

Sol. Displacement foLFkkiu = 
t

0

vdt  = 
4

0

(6 2t)dt  = 2m 

 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 

 

2. A particle moves along positive branch of the curve y = 
x

2
 , where x = 

3t

3
. {x is in meter t in sec}. Then: 

 (A*) The velocity of the particle at t = 1 sec. is 
1ˆ ˆ(i j) m/s
2

    

 (B*) The acceleration of the particle at t = 1 sec. is 2ˆ ˆ(2i j) m/s  

 (C*) The particle is speeding up at t = 1 sec. 
 (D) The particle is slowing down at t = 1 sec. 

 ,d d.k oØ y =
x

2
 , ds /kukRed Hkkx ds vuqfn'k xfr'khy gSA tgka x = 

3t

3
 gSA {x ehVj es o t lsd.M esa gS} rc 

 (A*) t = 1 sec ij d.k dk osx 
1ˆ ˆ(i j) m/s
2

  gSA 

 (B*) t = 1 sec ij d.k dk Roj.k 
2ˆ ˆ(2i j) m/s  gSA 

 (C*) t = 1 sec ij d.k dh pky c<sxh  

 (D) t = 1 sec ij d.k dh pky ?kVsxh  
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Sol. vx = 
dx

dt
 =

23t

3
 = t2 

 vy = 
dy

dt
 = 

2t

2
 

 at t = 1,   ij vx = 1,   

 vy  = 
1

2
 , 

1ˆ ˆv 1 i j
2

 


   

 ax = xdv

dt
 = 2t 

 ay =
ydv

dt
  = t 

 at t = 1 ij ˆ ˆa (2i j) 


 

 at t = 1 ij a.v
 

 = (2) (1) + 
1

2
 (1)  = 2.5 

           > 0 
 Therefore, particle is speeding up. vr% d.k dh pky c<sxh 
 
3. Which of the following is (are) correct.    
 (A*) The image and object are never on opposite side of focus in a spherical mirror 
 (B) A virtual image must be erect 
 (C) An image formed in a plane mirror must have same speed as the object has 
 (D*) Laws of reflection are same for all wave lengths. 
 fuEu esa ls dkSulk@dkSuls dFku lR; gSA  

 (A*) ,d xksyh; niZ.k ds fy, oLrq ,oa izfrfcEc Qksdl ds foijhr vksj dHkh ugha gksrs gSA 

 (B) dkYifud izfrfcEc lh/kk gksuk pkfg;s  

 (C) ,d lery niZ.k es cus izfrfcEc dh pky oLrq dh pky ds leku gksuh pkfg,A  

 (D*) ijkorZu ds fu;e lHkh rjaxns/;Z ds fy, lR; gSA  
 
4. Which of the following statements is/are correct about the refraction of light from a plane surface when 

light ray is incident in denser medium. [C is critical angle]  
 tc fdj.k l?ku ek/;e esa izos'k djrh gS rks izdk'k fdj.k ds lery lrg ls viorZu ds fy, dkSuls dFku lR; gSA   

 [C ØkfUrd dks.k gS]    

 (A*)  The maximum angle of deviation during refraction is 
2


 – C, it will be at angle of incidence is C. 

 (B*) The maximum angle of deviation for all angle of incidences is  – 2C, when angle of incidence is     
   slightly greater than C. 
 (C*) If angle of incidence is less than C then deviation increases if angle of incidence is also increased. 
 (D*) If angle of incidence is greater than C then angle of deviation decreases if angle of incidence is    
                    increased.  

 (A*) viorZu ds nkSjku vf/kdre fopyu dks.k 
2


 – C gksxk, ;g vkiru dks.k C ij gksxkA  

 (B*) lHkh vkiru dks.kksa ds fy, vf/kdre fopyu dks.k  – 2C gS] tc vkiru dks.k C ls FkksM+k lk T;knk gSA   

 (C*) ;fn vkiru dks.k C ls de gks rks vkiru dks.k c<+kus ij fopyu dks.k c<+sxkA   

 (D*) ;fn vkiru dks.k C ls T;knk gks rks vkiru dks.k c<+kus ij fopyu dks.k ?kVsxkA   
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Sol.  

 
 

5. A point object is placed at 30 cm from a convex glass lens (n =
3

2
 ) of focal length 20 cm. The final 

image of object will be formed at infinity if : 
 (A*) another concave lens of focal length 60 cm is placed in contact with the convex lens 
 (B) another convex lens of focal length 60 cm is placed at 30 cm from the first lens 

 (C) the convex lens is immersed in a liquid of refractive index 
4

3
 

 (D*) The convex lens is immersed in a liquid of refractive index 
9

8
 

 20 cm Qksdl nwjh o n =
3

2
  viorZukad ds ,d mÙky ySUl ls 30 cm. nwjh ij ,d fcUnq fcEc j[kk gSA fcEc dk 

vafre çfrfcEc vuUr ij cusxk ;fn %   

 (A*)  60 cm Qksdl nwjh dk ,d vory ySUl bl mÙky ySUl ds lEidZ esa j[kk tk;s A  

 (B)  60 cm QksDl nwjh dk ,d vU; mÙky ySUl çFke ySUl ls  30 cm nwjh ij j[kk tk;s A  

 (C) mÙky ySUl dks viorZukad  
4

3
 ds æo esa Mqcks;k tk;s   

 (D*) mÙky mSUl dks viorZukad  
9

8
 ds æo esa Mqcks;k tk;s A  

Sol. Final image is formed at infinity if the combined focal length of the two lenses (in contact) becomes 30 
cm or 

  
1

30
 = 

1 1

20 f
   f = 60 cm 

 i.e. when another concave lens of focal length 60 cm in kept in contact with the first lens 
 Similarly, let n be the refractive index of a liquid in linearly focal length of the given lens becomes 30 

cm. Then 

  
1

20
=

3
1

2

  
  1 2

1 1

R R

 
 

 
 .........(i) 

   =  
1

30
 =  

3

2 1
n

 
 

 
  
 

1 2

1 1

R R

 
 

 
  .........(ii) 

 From (i) & (ii) 

  n = 
9

8
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Sol. vfUre çfrfcEc vuUr ij curk gS ;fn lEidZ esa j[ks nks ySUlksa dh la;qDr Qksdl nwjh  30 cm gks tk;s ;k  

  
1

30
 = 

1 1

20 f
   f = 60 cm 

 vFkkZr~ tc 60 cm Qksdl nwjh dk ,d vory ySUl çFke ySUl ds lEidZ esa j[kk tkrk gSA blh çdkj n  ml æo 

dk viorZukad gS ftlesa fn;s x;s ySUldks j[kus ij mldh Qksdl nwjh 30 cm. gks tkrh gS rks &  

  
1

20
=

3
1

2

  
  1 2

1 1

R R

 
 

 
 .........(i) 

   =  
1

30
 =  

3

2 1
n

 
 

 
  
 

1 2

1 1

R R

 
 

 
.........(ii) 

 (i) o  (ii) ls  

  n = 
9

8
 

 
6. Two half convex lenses of focal lengths f1 = 16 cm and f2 = 21 cm respectively are placed such that 

their principal axes coincide. Both the lenses form image of a real point object O on a fixed screen as 
shown. The distance between object and screen is 100 cm. Then pick up the correct statement(s)  

 f1 = 16 cm rFkk f2 = 21 cm Qksdl nwjh ds nks v)Z mÙky ySUlksa dks bl izdkj j[kk x;k gS fd mudh eq[; v{k 

laikrh gSA nksuksa ySUl fLFkj insZ ij okLrfod fcUnq oLrq O dk izfrfcEc cukrs gSA oLrq rFkk insZ ds e/; nwjh 100 

lseh- gS rc lgh dFku@dFkuksa dk p;u dhft;sA     

O

f =16cm1

f =21cm2

lens1

lens2
principal axis

fixed screen

        
 (A*) The distance of lens1 from object O can be 20 cm 
 (B*) The distance of lens 1 from object O can be 80 cm 
 (C*) The distance of lens 2 from object O can be 30 cm 
 (D*) The distance of lens 2 from object O can be 70 cm 
 (A*) oLrq O ls ySUl 1 dh nwjh 20 cm gks ldrh gSA 

 (B*) oLrq O ls ySUl 1 dh nwjh 80 cm gks ldrh gSA 

 (C*) oLrq O ls ySUl 2 dh nwjh 30 cm gks ldrh gSA 

 (D*) oLrq O ls ySUl 2 dh nwjh 70 cm gks ldrh gSA 

Sol. From 
1 1 1

v u f
    ls   

u v 1

u v f


  

 Let distance between object and image be d = 100 cm. 
 ekuk oLrq rFkk fcEc ds e/; nwjh d = 100 cm gSA 

   u – v = 100 

 
uv

f
  = 100 cm  uv = 100 f 

 we can verify all relations are correct. 
 ge x.kuk dj ldrs gS fd lHkh lEcU/k lR; gSA 
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Paragraph for Questions 7 and 8 

iz'u 7 vkSj 8 ds fy, vuqPNsn  
A cylindrical tube filled with water (w = 4/3) is closed at its both ends by two thin silvered plano convex 
lenses as shown in the figure. Refractive index of lenses L1 and L2 are 2.0 and 1.5 while their radii of 
curvature are 5 cm and 9 cm respectively. A point object is placed some where at a point O on the axis 
of cylindrical tube. It is found that the object and image coincide each other.   
,d csyukdkj V~;wc dks ikuh (w = 4/3) ls Hkjdj nksuksa fljksa ij nks irys jtr ysfir lery mÙky ysUlksa ds }kjk 

fp=kkuqlkj cUn djrs gSA L1 rFkk L2 ysUlksa dk viorZukad 2.0 rFkk 1.5 gS tcfd mudh oØrk f=kT;k,sa Øe'k% 5 cm 

rFkk 9 cm  gSA ,d fcUnq oLrq csyukdkj V~;wc ds v{k ij fdlh ,d fcUnq O ij j[kh xbZ gSA ;g ik;k x;k gS fd 

oLrq vkSj izfrfcEc laikrh gSA  

 
 
7.  The distance of object O from    

(A*) lens L1 is 10 cm  (B) lens L2 is 10 cm (C) lens L1 is 8 cm  (D*) lens L2 is 8 cm 
 oLrq O dh nwjh  

(A*) ysal L1 ls 10 cm gSA  (B) ysaUl L2 ls 10 cm gSA (C) ysal L1 ls 8 cm gSA (D*) ysal L2 ls 8 cm gSA 

Sol. For Lens L1, ray must move parallel to the axis after refraction 11 w

1x R
   

 
  

ysUl L1 ds fy,] fdj.k viorZu ds ckn v{k ds lekUrj pyuh pkfg,A 11 w

1x R
   

 
  

For lens L2, image must form at centre of curvature of the curved surface after refraction through plane 
part. 

 2

2

0
R x '


 

  
ysUl L2 ds fy,] izfrfcEc viorZu ds ckn lery Hkkx ds }kjk oØ ry ds oØrk dsUnz ij cuuk pkfg,A 

 2

2

0
R x '


 


 

  x' = 8 cm 
 
8.  If 1 = 2 = w then image after two reflection (once from each) will coincide with object if distance of O 

from (distance between two lenses remain same)  

(A*) L1 is  9 2 cm  (B) L2 is  9 2 cm (C) L1 is 9 cm   (D) L2 is 9 cm 
;fn 1 = 2 = w gS rc nks ijkorZu ds ckn cuk izfrfcEc ¼izR;sd ls ,d ckj½ oLrq ls laikrh gksxk ;fn O dh nwjh 

(nksuksa ysalksa ds chp dh nwjh vifjofrZr jgrh gS) 

(A*) L1 ls  9 2 cm gSA (B) L2 ls  9 2 cm gSA (C) L1 ls 9 cm gSA (D) L2 ls 9 cm gSA 
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Sol. There will be no refraction at any surface 
 ogkW fdlh lrg ij viorZu ugha gksxkA 

 

 

u = – (18 – x) v = – (18 + x)    f = 
9

2
 

 From mirror formula (niZ.k lw=k ls) = 
2

36 2

9324 x



  x = 9 2   

 

9. The vector along the incident ray on a mirror is  ˆ ˆ ˆ2i 3 j 4k   . Considering the x-axis to be along the 

normal. Find the unit vector along the reflected ray.        

 ,d niZ.k ij vkifrr fdj.k ds vuqfn'k lfn'k  ˆ ˆ ˆ2i 3 j 4k    gSA niZ.k dk vfHkyEc  x– v{k ds vuqfn'k gSA 

ijkofrZr fdj.k ds vuqfn'k ,dkad lfn'k Kkr djksA  

 Ans.  
ˆ ˆ ˆ2i 3 j 4k

29

 
     

Sol. Vector along the reflected ray ijkofrZr fdj.k ds vuqfn'k lfn'k   ˆ ˆ ˆ2i 3 j 4k   

  It's unit vector bldk bdkbZ lfn'k = 
ˆ ˆ ˆ2i 3 j 4k

29

   
 
10. A man ‘A’ stands at the position shown in the figure and a second man ‘B’ approaches the mirror along 

the line perpendicular to it which passes through its centre. At what distance from the mirror will ‘B’ be 
at the moment when ‘A’ and ‘B’ first see each other in the mirror _____.  

 ,d O;fDr ‘A’ fp=k esa n'kkZ;h fLFkfr ij [kM+k gSA nwljk O;fDr ‘B’ lery niZ.k ds dsUnz ls tkrh yEcor~ js[kk ds 

vuqfn'k niZ.k ds fudV igq¡prk gSA ‘B’ dh niZ.k ls og nwjh D;k gksxh tc  ‘A’ o ‘B’ ,d nwljs dks niZ.k esa çFke ckj 

ns[ksaxs _____ 
0.5m 0.5m

0
.5

m

A
B  

 [Ans. 0.5 m ] 
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Sol. When A and B first see each other ; 
 tc A rFkk B igys ,d nwljs dks ns[krs gSa ; 

  

x

0.5 m

N

A




 

0.5m 0.5m
O

B

M

 
 As in s BMO and ANO 
 tSlk fd f=kHkqt BMO rFkk ANO esa 

 tan = 
0.5

x
  = 1 

  x = 0.5 m.  
 

 
 



 

  

 

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 258 5555  | CIN: U80302RJ2007PLC024029 
 

  

 

TARGET : JEE (Main + Advanced) 2021 

 
 
 
 
 
 
O  

 

Course : VISHESH (01JD) 
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DPPDPPDPP
DAILY PRACTICE PROBLEMS 

NO. B5 
 

 

DPP  No. : B5 (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. : B5 
1. (B)   2. (B)  3. (A) 4. (C)  5. (C)  6. (C)  7. (C)  
8. (A)  9. (A)  10. (D)  11. (D)  12. (D)  13. (B)  14. (B)  
15. (A)  16. (A)   17. (A)  18. (D)  19. (D)  20. (C) 
 
1. In the figure shown the blocks  A & C are pulled down with constant velocities u . Acceleration of block 

B is :       
 fn[kk;s x;s fp=k esa A rFkk C CykWdksa dks fu;r osx u ls [khapk tkrk gSA CykWd B dk Roj.k gksxk  : 

          

 (A)   
2u

b
tan2  sec   (B*)  

2u

b
 tan3   (C)   

2u

b
sec2  tan  (D)  zero ‘'kwU; 

Sol. Let vB = v()   
 

 u = vcos   

 
du

dt
=

dv

dt
cos  – v sin 

d

dt


 ...........(1)  

 
d

dt
 (b cot ) = – v   

d

dt


  = 

v

b
sin2    

 

 Using ...... (1)   
 

 0 = aB cos  – (v sin )
2v sin

b

 
 
 

  

 aB =  
2 3v sin

b cos




=    
2

u

cos

 
  

3sin

b cos

 
  

 

 aB = 
2 3u tan

b


  Ans. (B)  
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2. Two points, A and B, are located on the ground at a certain distance d apart. Two stones are launched 
simultaneously from points A and B with equal speeds but at different angles. Each stone lands at the 
launch point of the other. Knowing  that one of the stone is launched at an angle > 45o with the 
horizontal. Then  the minimum distance between the stones during the flight will be:  

 nks fcUnq A rFkk B /kjkry ij fuf'pr nwjh d ij fLFkr gSA nks iRFkjksa dks A rFkk B ls leku pky fdUrq fHkUu&fHkUu 

dks.kksa ij ,d lkFk iz{ksfir fd;k tkrk gSA izR;sd iRFkj nwljs iRFkj ds iz{ksi.k fcUnq ij fxjrk gSA ;g Kkr gS fd 

,d iRFkj {kSfrt ds lkFk > 45° dks.k ij iz{ksfir fd;k x;k rks nksuksa iRFkjksa ds e/; mM+ku ds nkSjku U;wure nwjh 

gksxhA      

 (A) d sin   (B*) d sin( – 45o) (C) d cos( – 45o) (D) d cos   
Sol. The velocity of stone projected from A relative to velocity of stone projected from B is as shown. 
 A ls iz{ksfir fd;s x;s iRFkj dk B ls iz{ksfir iRFkj ds lkis{k osx fp=k esa iznf'kZr gSA  

90-
-45°

45°

A

urel

u =uA

u =uB

B

C

 
  minimum distance (U;wure nwjh) BC = AB sin( –45°) = d sin( – 45°) 
 
3. A glass beaker has diameter 4cm wide at the bottom. An observer observes the edge of bottom when 

beaker is empty as shown in figure. When the beaker is completely filled with liquid of refractive index  

n = 5 / 2 , he can just see the centre of bottom, then the height of glass beaker is :    

 isUns ls 4cm pkSM+kbZ dk dk¡p dk ,d chdj fp=kkuqlkj ,d çs{kd çsf{kr djrk gSA bl fLFkfr esa chdj [kkyh gSA bl 

chdj dks n = 5 / 2  viorZukad ds nzo ls iwjk Hkj nsrs gS rks blds dsUnz dks Bhd (just) ns[kk tk ldrk gS rks chdj 

dh Åpk¡bZ gksxhA   

       
          

 (A*) 4 cm  (B) 5 / 2 cm   (C) 16  cm (D) None of these buesa ls dksbZ ugha 
Sol.  

 

  
5

2
 sin i = 1 sin e  

   
5

2 2 2

2 cm

4cm h
 = 1 × 

2 2

4 cm

16cm h
     h = 4 cm 
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4. A cylindrical optical fibre (quarter circular shape) of refractive index n = 2 and diameter d = 4mm is 

surrounded by air. A light beam is sent into the fibre along its axis as shown in figure. Then the smallest 
outer radius R (as shown in figure) for which no light escapes during first refraction from curved surface 
of fibre is : 

 n = 2 viorZukad rFkk d = 4mm O;kl dk ,d csyukdkj çdk'khd Qkbcj (ftldk vkdkj pkSFkkbZ o`Ùk gS) gok esa j[kk 

gSA fp=kkuqlkj ,d çdkf'kd iqat dks Qkbcj esa v{k ds vuqfn'k Hkstk tkrk gS rks ckgjh f=kT;k R dk U;wure eku 

(fp=kkuqlkj) D;k gksxk rkfd çdk'k Qkbcj dh oØh; lrg ls izFke viorZu ds nkSjku ckgj ugha fudysA  

         
 (A) 2mm  (B) 4mm  (C*) 8 mm  (D) 6 mm 

Sol.  
 min > C 
 sin min > sin C       

 
R d

R


 > 

1

n
 

  R n – dn > R 

  R > 
nd

n 1
 

  R > 
2.4mm

2 1
 

  R > 8 mm   
 
 
5. A concave spherical surface of radius of curvature 10 cm separates two mediums X and Y of refractive 

indices 4/3 and 3/2 respectively. Centre of curvature of the surface lies in the medium X. An object is 
placed in medium X.     

 10 cm oØrk f=kT;k dh ,d xksyh; vory lrg] X rFkk Y nks ek/;eksa dks foHkkftr djrh gS ftuds viorZukad 

Øe'k% 4/3 o 3/2 gSa lrg dk odzrk dsUnz ek/;e X esa fLFkr gSA ,d fcEc ek/;e X esa j[kk gSA  

 (A)  Image is always real   izfrfcEc ges'kk okLrfod gksxkA  
 (B)  Image is real if the object distance is greater than 90 cm. 
  izfrfcEc okLrfod gksxk ;fn fcEc dh nwjh 90 cm ls vf/kd gSA  
 (C*)  Image is always virtual  
  izfrfcEc ges'kk vkHkklh gksxkA  
 (D)  Image is virtual only if the object distance is less than 90 cm.   
  izfrfcEc vkHkklh rHkh gksxk tcfd fcEc dh nwjh 90 cm ls de gksA  
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Sol. Let there be two point objects O1 and O2, Incident rays from O1 and O2 at point P shall both bend 
towards normal and hence the corresponding refracted rays shall intersect the principal axis in the left 
medium. Therefore image formed under given condition shall always be virtual. 

 ekuk fd O1 rFkk O2 nks fcUnq fcEc gSaA fcUnq P ij O1 rFkk O2 ls vkifrr fdj.ksa] nksuksa vfHkyEc dh vksj >qd tkrh 

gS blfy;s laxr viofrZr fdj.ksa cka;s ek/;e esa eq[; v{k ij izfrPNsn djrh gSA blfy;s nh xbZ fLFkfr esa cuk 

izfrfcEc ges'kk vkHkklh gksxkA 

   

O1 O2C

P n=3/2

normal

n=4/3

X Y

 
6. Both ends of a solid cylidrical glass rod of diameter 10 cm are made hemispherical. When a luminous 

object is placed on axis of the rod at a distance 20 cm from one end its real image is obtained at a 
distance 40 cm from the other end. If refractive index of glass  = 1.5, then the length of the rod will be : 

 ,d dk¡p Bksl csyukdkj dh NM+ ftldk O;kl 10 cm gS] ds nksauks fljksa dks v)Zxksyh; vkdkj fn;k x;k gSA tc 

,d fljs ls 20 cm nwjh ij ,d çfrfnIrh'khy oLrq NM+ dh v{k ij j[kh tkrh gS] ftldk okLrfod çfrfcEc nwljs 

fljs ls 40 cm dh nwjh ij çkIr gksrk gSA ;fn dk¡p dk viorZukad  = 1.5 gS rks NM+ dh yEckbZ gksxh &   
 (A) 70 cm  (B) 60 cm  (C*) 50 cm  (D) 40 cm 

Sol. 
1

1.5 1

v 20



 = 
1.5 1

5




 

 v1 = +30 

 
1 1.5

40 u
  = 

1 1.5

5




 u = –20 cm 

 So,  = 50 cm. 
 
7. Radii of curvature of a concavo-convex lens (refractive index = 1.5) are 40 cm (concave side) and 20 

cm (convex side) as shown. The convex side is silvered. The distance x on the principal axis where an 
object is placed so that its image is created on the object itself, is equal to :  

 voryksa&mRry ySUl (vioZrukad = 1.5) dh oØrk f=kT;k;sa n'kkZ;s vuqlkj Øe'k% 40 leh-0 (vory rjQ) rFkk 20 

lseh0 (mRry rjQ) gSaA mRry Hkkx dks pk¡nh ls ysfir fd;k x;k gSA eq[;&v{k ij oLrq dks x nwjh ij j[kk x;k gS 

ftlls izfrfcEc] Lo;a oLrq ij gh curk gSA x dk eku gS &  

  

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

x

O

R = 40 cm R = 20 cm     
 (A) 12 cm  (B) 15 cm  (C*) 16 cm  (D) 24 cm 

Sol. 
lens

1

F
 = (1.5 – 1) 

1 1

40 20

    
 = 

1

80
 

 F = 80 cm 

 Fm = –
20

2
  = – 10 cm 

 
eq m

1 1 2

F f f
 



  = 
1

10
 – 

2

80
 

 feq = – 8 cm 
 Hence object should be placed at x = 16 cm, i.e. at the centre of curvature. 
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Sol. 
lens

1

F
 = (1.5 – 1) 

1 1

40 20

    
 = 

1

80
 

 F = 80 cm 

 Fm = – 
20

2
 = – 10 cm 

  
eq m

1 1 2

F f f
 



 =  
1

10
 – 

2

80
 

 feq = – 8 cm 
 blfy, izfrfcEc x = 16 lseh- ij vFkkZr~ oØrk dsUnz ij j[kk tkuk pkfg;sA  
 
8. A uniform sphere of weight w and radius 3 m is being held by a string of length 2 m. attached to a 

frictionless wall as shown in the figure. The tension in the string will be:   
 fp=kkuqlkj w Hkkj rFkk 3 m f=kT;k dk le:i xksyk 2m yEch jLlh ds }kjk ?k"kZ.kjfgr nhokj ds lkFk yVdk gqvk gSA 

jLlh esa ruko gksxkA          

       
 (A*) 5 w/4  (B) 15 w/4  (C) 15 w/16 (D) none of these buesa ls dksbZ ugha   
Sol.  

 
 From geometry : 

  cos = 
3

5
 

  sin = 
4

5
     

  As sphere is at equilibrium, 
  T sin = w 

  
4

T 
5

 
 
 

 = w 

  T = 
5w

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.-6 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

9. 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)   

 ,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=kkuqlj yxk;k tkrk gS rks CykWd ij yxs dqy vfHkyEc cy dk ifjek.k gksxk &  

        

 (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) 

  
 N2 = F2 + (mg)2      

 N = 10 2 N 
 
10. A bead of mass m is attached to one end of a spring of natural length R and spring constant  

k = 
( 3 1) mg

R


. 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 çkd̀frd yEckbZ dh fLçax ds ,d fljs ftldk cy fu;rkad k = 
( 3 1) mg

R


 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 fLFkj (fixed) gSA 

bldks (eudk) xfr ds fy, NksM+us ds rqjUr ckn B ij vfHkyEc çfrfØ;k cy D;k gksxkA 

           

 (A)  
mg

2
  (B) 3 mg   (C) 3 3 mg   (D*) 

3 3 mg

2
 

Sol.(D) The extension is spring is x = 2R cos 30° – R =  3 1 R  

 fLizax esa izlkj gS x = 2R cos 30° – R =  3 1 R  

     
 Applying Newton's second law to the bead normal to circular ring at point B  
 eudk ij U;wVu dk f}rh; fu;e yxkus ij tks fcUnq B ij o`Ùkh; oy; ds vfHkyEc gSA  

  N = k  3 1 R  cos 30° + mg cos 30° 

  =  
 3 1

R


mg  3 1  R cos 30° + mg cos 30° 

  N = 
3 3 mg

2
. 
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11. 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   

 1kg nzO;eku dk ,d Hkkjh d.k Nr ls tqMh nzO;ekughu Mksjh ls yVdk gqvk gSA ,d {kSfrt cy F d.k ij bl izdkj 

yxk;k tkrk gS fd lkE;koLFkk esa Mksjh m/okZ/kj ds lkFk 300 dk dks.k cukrh gSA cy F dk ifjek.k fdlds cjkcj gS  

       

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

3
 N 

12. 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 gS, 
A

a


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

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

 
37°

aB

37°

aAY

aAX

 
 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 
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13. A 50kg person stands on a 25 kg platform. He pulls on the rope which is attached to the platform via the 
frictionless pulleys as shown in the fig. The platform moves upward at a steady rate if the force with 
which the person pulls the rope is :        

 ,d 50 kg dk vkneh 25 kg ds IysVQkeZ ij [kM+k gSA  IysVQkeZ rFkk ?k"kZ.k jfgr f?kjuh ls fp=kkuqlkj tqM+h gqbZ jLlh 

dks og [khaprk gSA IysVQkeZ Åij dh vksj fu;r pky ls xfr djrk gks rks vkneh ds }kjk jLlh dks [khapus esa yxk;k 

x;k cy gksxk &         

      
 (A) 500 N     (B*) 250 N        (C) 25 N  (D) 50 N 
Sol. (B) 
 F.B.D. of man and plateform    O;fDr o IysVQkeZ dk eqDr oLrq js[kkfp=k   

  

2T N

25g

a=0

  

a = 0

N
T

50 g      
 2T + N = 25g  N + T = 50g  3T = 750  T = 250 N   
 
14. A man stands on a weighing machine kept inside a lift. Initially the lift is ascending with the acceleration 

‘a’ due to which the reading is W. Now the lift decends with the same accleration and reading is 10 % of 
initial. Find the acceleration of lift ?     

 ,d O;fDr ,d fy¶V esa j[kh Hkkj e'khu ij [kM+k gSA çkjEHk esa fy¶V Åij dh vksj ‘a’ Roj.k ls Rofjr gS ftlds 

dkj.k ikB~;kad W. gSA vc fy¶V leku Roj.k ls uhps tkrh gS rks ikB~;kad çkjEHk dk 10 % gSA fy¶V dk Roj.k Kkr 

djks \        

 (A) 
g

19
m/sec2  (B*)  

9g

11
m/sec2  (C) 0 m/sec2  (D) g m/sec2 

Sol.    
   N = m (g + a) 
   N = m (g - a )  

   N = 
10

N
100

  

   m (g – a) = 
m(g a)

10


 

   10g – 10a = g + a  

   9g = 11a   a = 
9g

11
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15. Two small masses m1 and m2 are at rest on a frictionless, fixed triangular wedge whose angles are 30° 
and 60° as shown. They are connected by a light inextensible string. The side BC of wedge is 
horizontal and both the masses are 1 metre  vertically above the horizontal side BC of wedge. There is 
no friction between the wedge and both the masses. If the string is cut, which mass reaches the bottom 
of the wedge first?    (Take g = 10m/s2)   

 nks NksVs nzO;eku m1 rFkk m2 fp=kkuqlkj ?k"kZ.kjfgr fLFkj f=kHkqtkdkj ost ftlds dks.k Øe'k% 30° o 60° gSa] ij 

fojkekoLFkk esa j[ks gq, gSa rFkk gYdh vforkU; Mksjh }kjk la;ksftr gSaA ost dh Hkqtk BC {ksfrt rFkk nksuksa nzO;eku 

{kSfrt Hkqtk BC ls 1 ehVj Å/okZ/kj nwjh ij gSA ost rFkk nksuksa nzO;ekuksa ds e/; ?k"kZ.k vuqifLFkr gSA ;fn Mksjh dks 

dkV fn;k tk;s rks dkSulk nzO;eku ost ds fupys fljs ij igys igqapsxkA (g = 10m/s2)   

      
60° 30°

m1 m2

////////////////////////////////////////////////////////////
B C

  
60° 30°

m1 m2

B C
 

 (A*) Mass m1 reaches the bottom of the wedge first. 
 (B) Mass m2 reaches the bottom of the wedge first. 
 (C) Both reach the bottom of the wedge at the same time. 
 (D) It’s impossible to determine from the given information.  
 (A*) m1 nzO;eku ost ds fupys fljs ij igys igq¡psxkA   

 (B) m2 nzO;eku ost ds fupys fljs ij igys igq¡psxkA   

 (C) nksuska nzO;eku leku le; ij ost ds fupys fljs ij igqapsxsaA  

 (D) nh xbZ lwpuk ls ;g fu.kZ; ysuk vlaHko gSA  
Sol. The vertical component of acceleration of mass 1 and mass 2 are 
  a1 = g sin260 , a2 = g sin230 
 since vertical displacement for both masses is 1m, the block with larger acceleration will reach the base 

of wedge first. Hence block of mass m1 shall reach base of wedge first. 
 nzO;eku 1 rFkk nzO;eku 2 ds Roj.k dk Å/okZ/kj ?kVd 
  a1 = g sin260 , a2 = g sin230 
 pwafd nksuksa nzO;ekuksa dk Å/okZ/kj foLFkkiu 1m gS] vf/kd Roj.k okyk nzO;eku igys igq¡psxkA vr% m1 nzO;eku ost ds 

fupys fljs ij igys igq¡psxkA  

 
16. The acceleration of the blocks (A) and (B) respectively in situation shown in the figure is: (pulleys & 

strings are massless)     
 fp=k esa n'kkZ;h xbZ fLFkfr esa xqVdksa (A) o (B) ds Roj.k gSa Øe'k% ¼f?kjfu;k¡ o Mksfj;k¡ nzO;ekughu gS½ 

 

  (A*)  
2 g

7
downward, 

g

7
upward   (B)  

2 g

3
downward, 

g

3
upward 

 (C)  
10

13
g downward, 

5 g

13
upward  (D) none of these    

  (A*)  
2 g

7
uhps dh vksj , 

g

7
Åij dh vksj   (B) 

2 g

3
uhps dh vksj , 

g

3
Åij dh vksj  

 (C)  
10

13
g uhps dh vksj , 

5 g

13
Åij dh vksj   (D) buesa ls dksbZ ugha    
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Sol. The F.B.D. of block A and B are   

     
 from constraint, the acceleration of A & B are ‘2a’ and ‘a’ respectively. Applying Newton’s second law to 

blocks A and B, we get  
  4g – T = 4 (2a)    ........(i) 
  2T – 5g = 5(a)    ........(ii) 

 solving we get acceleration of A and B as 
2 g

7
downward, 

g

7
 upward respectively.   

gy (A) 

 xqVds A o B ds eqDr oLrq js[kkfp=k gSa - 

     
 ckf/kr xfr ds dkj.k] A o B ds Roj.k Øe'k% ‘2a’ o ‘a’ gSaA xqVds A o B ij U;wVu dk f}rh; fu;e vkjksfir djus 

ij ge ikrs gSa,  
  4g – T = 4 (2a)    ........(i) 
  2T – 5g = 5(a)    ........(ii) 

 budks gy djus ij ge ikrs gSa A o B ds Roj.k Øe'k% 
2 g

7
 uhps dh vksj o 

g

7
, Åij dh vksj gSA  

17. Two blocks A and B of masses m & 2m respectively are held at rest such that the spring is in natural 
length. Find  out the accelerations of  blocks A and B respectively just after release (pulley, string and 
spring are massless).        

 nzO;eku m o 2m ds nks xqVds Øe'k% A o B fojke ij bl izdkj j[ks tkrs gSa fd fLizax bldh izkÑfrd yEckbZ ij gSA 

NksM+us ds rqjUr i'pkr~ nksuksa xqVdksa A  o B ds Roj.k Øe'k%’gksaxs ¼iwyh] jLlh] fLiazx vkn'kZ gSA½ 

          

 (A*) g , g   (B) 
g

3
 

g

3
   (C) 0, 0   (D) g  0 

Sol. In this case spring force is zero initially  bl fLFkfr esa] izkjEHk esa fLizax dk cy 'kwU; gSA     

 F.B.D. of A and B   A o B ds eqDr oLrq js[kkfp=k   

      

A B
m

2mg   
a  = gB

mg
a  = gA

2m
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18. 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)  

       
 (A) 60 N    (B) 120 N    (C) 180 N     (D*) 240 N  
Sol.  

   
 3F = 180 
 F = 60 N 
 T = 4F   = 210 N 
 Force balance on system 
 fudk; ij yxk;k x;k cy larqyu gS % 
  T = F + 180 
  T = 60 + 180 = 240 N. 
 
19. Two blocks each of mass m lie on a smooth table. They are attached to two other masses as shown in 

the figure. The pulleys and strings are light. An object O is kept at rest on the table. The sides AB & CD 
of the two blocks are made reflecting. The acceleration of two images formed in those two reflecting 
surfaces w.r.t. each other is:  

 nks CykWd ftudk izR;sd dk nzO;eku m gS] ?k"kZ.kfofgu Vscy ij j[ks gSA mudks nks nwljs nzO;ekuksa ls fp=kkuqlkj  

ck¡/kk x;k gSA f?kjfu;k¡ o jLlh;k¡ gYdh gSA ;fn oLrq O Vscy ij fLFkj voLFkk esa j[kh gSA CykWd dh lrg  AB o 

CD dks nks ijkofrZr lrg cuk;k x;k gSA bu nksuksa lrgksa ij cuus okys nksuks izfrfcEc dk ,d nwljs ds lkis{k Roj.k 

gSA 

       
 (A) 5g/6   (B) 5g/3   (C) g/3   (D*) 17 g/6 
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Sol. Acceleration of block AB = 
3mg

3m m
  = 

3

4
g ; acceleration of block CD = 

2 mg

2 m m
 = 

2g

3
 

 Acceleration of image in mirror AB 
 = 2 acceleration of mirror 

 = 
3g

2. 
4

 
 
 

 = 
3

2


g 

 Acceleration of image in mirror CD = 
2 g

2.
3

 
 
 

 =
4g

3
  

  Acceleration of the two image w.r.t. each other =  
4g 3g

3 2

   
 

= . 
17g

6
   

gy CykWd AB dk Roj.k 
3mg

3m m
  = 

3

4
g ; CykWd CD dk Roj.k = 

2 mg

2 m m
 = 

2g

3
  

 izfrfcEc dk niZ.k AB esa Roj.k  

 = 2 niZ.k dk Roj.k  

 = 
3g

2. 
4

 
 
 

 = 
3

2


g  

 niZ.k CD esa izfrfcEc dk Roj.k = 
2 g

2.
3

 
 
 

 = 
4g

3
  

  blfy, nksuksa izfrfcEc dk ,d nwljs ds lkis{k niZ.k = 
4g 3g

3 2

   
 

  = 
17g

6
  

 
20. 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 Øe'k% 2 kg rFkk 3kg ds CykWd ij ?k"kZ.k cy gks rFkk jLlh esa ruko T gks 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  
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 
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ANSWER KEY OF DPP  NO. : B6 
1. (A) (B) (C)  2. (A)(B)  3. (A) (C) (D) 4. (B)  5. (A) 

6. (D)  7. 
26 a

5


  8. d = 4000 mm  9.  (A) p,r  (B) q, r  (C) q, r   (D) q, r  

 

1. 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.  

a

7 m/s

T = 0.5 a

T

T

0.2g

a

0.2 - T = 0.2 a 

  0.2 g = 0.7 a  a =  
2g

7
m/s2     

 For the case, it comes to rest when V = 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.-2 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 ml fLFkfr ds fy, tc ;g fLFkj gksrk gS V = 0  

  0 = 7 + 
2g

7

  
 

t   t = 
49

2g
 = 2.5 s       

 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 

 
2. 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] 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), WA < WB    
 (C)  If they are compressed by same distance, WA = WB  
  ;fn nksuksa dks leku nwjh rd laihfM+r fd;k tk;s, 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 ) WA > WB   
Sol. If the springs are compressed to same amount : 
 ;fn fLizaxksa dks leku ek=kk esa laihfMr fd;k tkrk gS 

  WA =  
1

2
KA x2   ; WB  = 

1

2
 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 = 
A

F

K
  ;   xB =  

B

F

K
;   A

B

W

W
=  

2

A 2
A
2

B 2
B

1 F
K .

2 K

1 F
K

2 K

 = B

A

K

K
 

 Hence blfy;s, WA < WB 

 

3. For a particle moving along a straight line velocity-time graph is shown. Which of the following is/are 
incorrect for motion from t = 0 to t = t3. 

 ljy js[kk esa xfr djrs gq, ,d d.k dk osx&le; xzkQ fp=k esa iznf'kZr gSA t = 0 ls t = t3 rd xfr ds fy, fuEu esa 

ls dkSulk@dkSuls vlR; gSA   

      
 (A*) Particle has changed it’s direction 2 time in it’s motion.    
 (B) Through-out the motion displacement is increasing. 
 (C*) Acceleration is always either positive or zero. 
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 (D*) Total displacement is 3/4th of the distance travelled. 
 
 (A*) d.k viuh xfr esa 2 ckj xfr dh fn'kk dks ifjofrZr djsxkA 

 (B) lEiw.kZ xfr esa foLFkkiu c<+ jgk gSA  

 (C*) Roj.k lnSo ;k rks /kukRed gksxk ;k 'kwU; gksxkA 

 (D*) dqy foLFkkiu r; dh xbZ nqjh dk 3/4ok¡ gksxkA 
Sol.  As area of v-t graph gives displacement and velocity is always positive, so particle is moving only in a 

direction and since velocity is decreasing, so acceleration is negative also and displacement = distance. 
 v-t xzkQ dk {ks=kQy foLFkkiu nsrk gS rFkk osx lnSo /kukRed gksxk vr% d.k dsoy mlh fn'kk esa xfr dj jgk gS rFkk 

osx ?kV jgk gS vr% Roj.k _.kkRed gksxk rFkk foLFkkiu = nwjh 
 
Comprehension # 1 
vuqPNsn # 1 

 The driver of a car travelling at a speed of 20 m/s, wishes to overtake a truck that is moving with a 
constant speed of 20 m s–1 in the same lane. The car’s maximum acceleration is 0.5 m s–2. Initially the 
vehicles are separated by 40 m, and the car returns back into its lane after it is 40 m ahead of the truck. 
The car is 3 m long and the truck 17m long.   

 20 m/s dh pky ls xfr'khy dkj dk pkyd] leku lM+d ij fu;r pky 20 m s–1 ls py jgs Vªd dks ikj djuk 

pkgrk gSA dkj dk vf/kdre Roj.k 0.5 m s–2 gSA çkjEHk esa nksuksa okguksa ds chp dh nwjh 40 m gS vkSj dkj] Vªd dks 

ikj djds Vªd ls 40 m nwjh ij okil mldh ysu esa vk tkrh gSA dkj 3 ehVj yEch vkSj Vªd 17 ehVj yEck gSA 

 
4. Find the minimum time required for the car to pass the truck and return back to its lane?   
 dkj }kjk Vªd dks ikj djds  okil  mlds ysu esa vkus eas fdruk le; yxsxk\ 

 (A) 10 second    (B*) 20 second, 
 (C) 15 second    (D) none of these. 
5. What distance does the car travel during this time?  
 bl le; ds nkSjku dkj fdruh nwjh pysxh\ 

 (A*) 500 m    (B) 600 m 
 (C) 200 m    (D) 300 m 
6. What is the final speed of the car ?  
 dkj dh vfUre pky D;k gksxh\  

 (A) 40 m/s     (B) 20 m/s  
 (C) 45 m/s     (D*) 30 m/s  
Sol.  4. Displacement of car relative to truck   
  Vªd ds lkis{k dkj dk foLFkkiu    

  xr   = 40 + 17 + 3 + 40   
        = 100 m.   

  
  Initilly izkjEHk esa  
 

 Relative initial velocity between car and truck    
 dkj vkSj Vªd dk izkjfEHkd lkis{k osx    

  ur =  20 – 20  = 0   

  
  Finally vUrr%  
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 Relative acceleration between car and truck    
 dkj vkSj Vªd dk lkis{k Roj.k  

  ar = 0.5 – 0  = 0.5 m/s2 
 Let required time ekuk vko';d le; =  t . 

  II  equation of motion  vr% xfr ds f}rh; lehdj.k ls    

  xr    = ur .t + 
1

2
 ar.t2 

  100 = 0  + 
1

2
 × 0.5 × t2  

  t = 20 sec.   
 
    5. Distance travelled by car  dkj }kjk r; nwjh   

  xc =  ut +
1

2
at2 

      =  20 × 20 + 
1

2
 × 0.5 × 202 

      =  500m  
     
    6. Final speed of the car    dkj dh vfUre pky   

      =  u + at  
      =  20 + 0.5 × 20  = 30m/s.   

 
7. A transparent solid cube of side ' a ' has refractive index 3/2. A point source of light is embedded in it at 

its centre. Find the minimum area of the surface of the cube which must be painted black so that the 
source is not visible from outside.  

 ,d ikjn'khZ Bksl ?ku dh Hkqtk ' a ' gS rFkk viorZukad 3/2 gSA ,d çdk'k lzksr blds dsUnz ij /k¡lk gqvk gSA bl ?ku 

ds U;wure fdrus lrg {ks=k dks dkyk jax fd;k tkuk pkfg, rkfd ;g lzksr ckgj ls fn[kk;h u nsaA  
Sol.  On each side a circle of radius, d tan C is to be painted black.  

          
 Here ;gk¡ d = a/2 & sin C = 2/3 = 1/a.    

 Now the answer is vr% mÙkj gS, 6  (d tan C)2 = 6 .
2a

4
.

4

15
 = 

26 a

5


 Ans.  

Extra Sol. On each side a circle of radius,  
a

2
tan C is to be painted black.  

 ,d ?ku dh izR;sd Hkqtk dh f=kT;k , 
a

2
 tan C gS tks dkyh jaxh xbZ gSA   

       

 sin c = 
2

3
   ;  area = 6 × 

2
a

tanc
2

 
 
 

  = 
26 a

5
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8. A man is standing at the edge of a 1m deep swimming pool, completely filled with a liquid of refractive 

index 3 / 2 . The eyes of the man are 3 m above the ground. A coin located at the bottom of the pool 
appears to be at an angle of depression of 300 with reference to the eye of man. Then horizontal 
distance (represented by x in the figure) of the coin from the eye of the man is ____________ mm.   

 ,d O;fDr 1m  xgjs rj.k rky ds fdukjs ij [kM+k gS ftlesa 3 / 2  viorZukad dk nzo Hkjk gSA O;fDr dh vk¡[ks 

i`Foh ry ls 3 m Å¡pkbZ ij gS] rj.k rky ds isans ij ,d flDdk O;fDr dks 300 voueu dks.k ij fn[kkbZ nsrk gS] 

O;fDr dh vk¡[k ls flDds dh {kSfrt nwjh ¼fp=k esa x }kjk çnf'kZr½ ¼feeh esa½ Kkr djks \   

 
 Ans. d = 4000 mm 
Sol.   

 

  sin 60º =   
3

2
sinr      r =  45º 

          S  =  h  =  1 m 
  y = H tan600 = 3m 
  x= S + y = 4m = 4000 mm 
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9. An object O (real) is placed at focus of an equi-biconvex lens as shown in figure 1. The refractive index 
of lens is  = 1.5 and the radius of curvature of either surface of lens is R. The lens is surrounded by 
air. In each statement of column-I some changes are made to situation given above and information 
regarding final image formed as a result is given in column-II. The distance between lens and object is 
unchanged in all statements of column-I. Match the statements in column-I with resulting image in 
column-II.          

 ,d fcEc O (okLrfod) fp=k-1 ds vuqlkj ,d lef}mRry (equi-biconvex) ysUl ds Qksdl ij fLFkr gSA ysUl dk 

viorZukad  = 1.5 gS rFkk ysUl ds fdlh Hkh lrg dh oØrk f=kT;k R gSA ysUl ok;q ls f?kjk gqvk gSA LrEHk-I ds 

izR;sd dFku esa Åij nh xbZ fLFkfr esa dqN ifjorZu fd;s x;s gS rFkk ifj.kkeLo:i cuus okys vfUre izfrfcEc ls 

lEcfU/kr lwpuk;sa LrEHk-II esa nh xbZ gSaA LrEHk-I ds lHkh dFkuksa esa ysUl rFkk oLrq ¼fcEc½ ds chp nwjh vifjofrZr gSA 

LrEHk-I esa fn;s x;s dFkuksa dks LrEHk-II esa fn;s x;s ifj.kkeh izfrfcEcksa ls lqesfyr dhft;sA  

 
   Column-I            Column-II  
 (A) If the refractive index of the lens is  (p) final image is real 
  doubled (that is, made 2 ) then 
 (B) If the radius of curvature is doubled  (q) final image is virtual 
  (that is, made 2R) then 
 (C) If a glass slab of refractive index  = 1.5  (r) final image becomes smaller in  
  is introduced between the object   size in comparison to size of image  
  and lens as shown, then  before the change was made 

     

R R

O

slab    
 (D) If the left side of lens is filled with a medium  (s) final image is of same size of object. 
  of refractive index  = 1.5 as shown, then 

       

R R

O

air

 
   LrEHk-I                 LrEHk-II  

 (A);fn ysUl dk viorZukad nqxquk fd;k tkrk gS   (p) vfUre izfrfcEc okLrfod gksrk gSA 

  (vFkkZr~ 2  fd;k tkrk gS) rc 

 (B) ;fn oØrk f=kT;k nqxquh dh tkrh gS (q) vfUre izfrfcEc vkHkklh gksrk gSA 

  (vFkkZr~ 2R dh tkrh gS) rc 

 (C) ;fn viorZukad  = 1.5 dh dk¡p dh iêh  (r) ifjorZu djus ds igys ds izfrfcEc 

  dks fcEc rFkk ysUl ds chp   ds vkdkj dh rqyuk esa vc vfUre  

  fp=kkuqlkj j[kk tkrk gS] rks   izfrfcEc vkdkj esa NksVk curk gSA 

       

R R

O

i êh  
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 (D) ;fn ysUl ds cka;h vksj viorZukad  = 1.5 (s) vfUre izfrfcEc] fcEc ds leku  

  dk ,d ek/;e fp=kkuqlkj Hkjk tkrk gSA  vkdkj dk gS 

       

R R

O

air

 
Ans. (A) p,r  (B) q, r  (C) q, r   (D) q, r  
Sol. Initially the image is formed at infinity. 
 (A) As m is increased the focal length decreases. Hence the object is at a distance larger than focal 

length. Therefore final image is real. Also final image becomes smaller is size in comparision to 
size of image before the change was made. 

 (B)  If the radius of curvature is doubled, the focal length decreases. Hence the object is at a distance 
lesser than focal length. Therefore final image is virtual. Also final image becomes smaller is size in 
comparision to size of image before the change was made. 

 (C) Due to insertion of slab the effective object for lens shifts right wards. Hence final image is virtual. 
Also final image becomes smaller is size in comparision to size of image before the change was 
made. 

 (D) The object comes to centre of curvature of right spherical surface as a result. Hence the final image 
is virtual. Also final image becomes smaller is size in comparision to size of image before the 
change was made. 

 (Tough)  izkjEHk esa izfrfcEc vuUr ij curk gSA  

 (A) tc dks c<+k;k tkrk gS] rks Qksdl nwjh ?kVrh gSA blfy;s fcEc Qksdl nwjh ls vf/kd nwjh ij gksxkA blfy;s 

vfUre izfrfcEc okLrfod gSA lkFk gh ifjorZu djus ds igys ds izfrfcEc ds vkdkj dh rqyuk esa vfUre 

izfrfcEc vkdkj esa  NksVk curk gSA  

 (B) ;fn oØrk f=kT;k nqxquh dh tkrh gS] rks Qksdl nwjh ?kV tkrh gSA blfy;s fcEc Qksdl nwjh ls de nwjh ij 

gksxkA blfy;s vfUre izfrfcEc vkHkklh gksxkA lkFk gh ifjorZu djus ds igys ds izfrfcEc ds vkdkj dh rqyuk 

vfUre izfrfcEc vkdkj esa NksVk curk gSA  

 (C) iV~Vh ds izos'k ds dkj.k ysUl ds fy, izHkkoh fcEc nak;h vkSj foLFkkfir gks tkrk gSA blfy;s vfUre izfrfcEc 

vkHkklh gksxkA lkFk gh ifjorZu djus ds igys ds izfrfcEc ds vkdkj dh rqyuk esa vfUre izfrfcEc vkdkj esa 

NksVk curk gSA   

 (D) ifj.kkeLo:i fcEc nak;s xksyh; lrg ds oØrk dsUnz ij vk tkrk gSA blfy;s izfrfcEc vkHkklh gksxkA lkFk 

gh  ifjorZu djus ds igys ds izfrfcEc ds vkdkj dh rqyuk esa vfUre izfrfcEc vkdkj esa NksVk curk gSA 
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ANSWER KEY OF DPP  NO. : B7 

1. (C)  2. (A)  3. (A) (C)  4. (B) (C)  5. (B) (D)   

6. (B) (D)  7. 11 cm 8. 0.5 sec.  9. t = 2 cm  10. 3 / 2  
 
1. A object is moving with velocity  (w.r.t. earth) parallel to plane mirror M1. Another plane mirror M2 

makes an angle  with the vertical as shown in figure. Then velocity of image in mirror M2 w.r.t. the 
image in M1 is-        

 ,d oLrq i`Foh ds lkis{k lery niZ.k M1 ds lekUrj  osx ls xfr'khy gSA nwljk lery niZ.k M2 Å/okZ/kj ls 

fp=kkuqlkj dks.k cukrk gSA rc M1 esa izfrfcEc ds lkis{k niZ.k M2 esa izfrfcEc dk osx gSA   

           
 (A) 2 sin   (B)  cos 2   (C*) 2 sin   (D)  2  
Sol. From image diagram izfrfcEc fp=k lsa  

    &   

  I I2 1,  :      

  I I2 1,    = 2 2( – cos2 ) ( sin2 )        = 2  sin  
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2. Spring 1 has a natural length of 0.5 meter and force constant K1 = 25 N/m and spring – 2 has a natural 

length of 1 meter and a force constant K2 = 10  N/m. They are joined together and their free ends are 
stretched so that the ends are fixed to the two walls 2 meter apart as shown in figure. The stretched 
lengths of the spring 1 and 2 at equilibrium are respectively : (springs are massless)  

 fLizax 1 dh lkekU; yEckbZ 0.5 ehVj rFkk cy fu;rkad k1 = 25 N/m gS rFkk fLiazx – 2 dh lkekU; yEckbZ 1 ehVj 

rFkk cy fu;rkad k2 = 10  N/m gSA bu nksuks dks vkil esa tksM+k tkrk gS rFkk buds eqDr fljksa dks ,d nwljs ls 2 

ehVj nwjh ij fLFkr nhokjksa ls tksM+k tkrk gSA lkE; voLFkk ij fLizax 1 rFkk 2  dh foLrkfjr yEckbZ Øe'k% gksxhA 

¼fLizax nzO;ekughu gSA½ 

 

 (A*)  
9

14
m, 

19

14
m (B) 

8

14
m, 

20

14
m  (C) 

7

14
m, 

21

14
m  (D) 

16
m

14
 , 

12
m

14
 

Sol. As ¼pwafd½ k1x1 = k2x2 

  25x1 = 10x2  x2 = 2.5 x1 
 and ¼rFkk½ x1 + x2 = 0.5 

  x1 =
1

7
  and rFkk  x2 = 

5

14
 

 Hence their stretched lengths are x1 + 0.5 = 
9

14
  met. and x2 + 1 =

19

14
 met 

 vr% f[kaph gqbZ voLFkk esa bldh yEckbZ;kW x1 + 0.5 = 
9

14
 met. rFkk x2 + 1 = 

19

14
met 

 
3. An external force 'F' is applied to a system of two blocks placed on a smooth surface as shown : 
 fp=kkuqlkj ,d fpdus {kSfrt ry ij j[ks nks CykWdksa dh fudk; ij ,d ckâ; cy 'F' vkjksfir fd;k tkrk gS % 

    

 (A*) Acceleration of block A is 
9F

17m
   (B) Acceleration of block A is 

9F

20m
 

 (C*) Acceleration of block B is 
6F

17m
  (D)  Acceleration of block B is 

7F

20m
 

 (A*) CykWd A dk Roj.k 
9F

17m
 gSA   (B)  CykWd A dk Roj.k 

9F

20m
 gSA  

 (C*) CykWd B dk Roj.k 
6F

17m
 gSA   (D) CykWd B dk Roj.k 

7F

20m
 gSA  

Sol.    
 F – 2T = ma .........(i) 
 3T = 2mb  .........(ii) 
 2a = 3b  .........(iii) 
 By considered, gy djus ij 

 a = 
9 F

17m
  b =  . 

6 F

17m
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4. An air India flight made an emergency landing with its wheel locked, due to locked wheels, horizontal 
component of acceleration is a = –B0 + B1t from touch down at t = 0, until the plane comes to rest at  
t = t0, B0 > 0 and B1 > 0. Then which of following options is/are correct ? 
,d Hkkjrh; ok;q;ku tke (locked) ifg;ksa ds lkFk vkikrdkyhu fLFkfr esa mrjrk gS] blds tke ifg;ksa ds dkj.k] 

ifg;ksa ds lEidZ le; t = 0 ls ok;q;ku ds fojkekoLFkk esa vkus esa yxs le; t = t0 rd] Roj.k dk {kSfrt ?kVd  

a = –B0 + B1t vkjksfir gksrk gS] B0 > 0 rFkk B1 > 0 gSA rc fuEu esa ls dkSulk@dkSuls fodYi lgh gS ? 
 (A) Horizontal speed of plane at t = 0 when it first touched down is B0t0    

(B*) Horizontal speed of plane at t = 0 when it first touched down is B0t0 – 
2

1 0B t

2
    

(C*) Distance traveled by plane from t = 0 to t = t0 is 
2

0 0B t

2
 – 

3
1 0B t

3
.    

(D) Distance traveled by plane from t = 0 to t = t0 is 2
0 0B t  – 

3
1 0B t

3
   

 (A) t = 0 ij ok;q;ku dh {kSfrt pky B0t0 gS] tc ;g lrg ls izFke ckj lEidZ esa vkrk gSA    

(B*) t = 0 ij ok;q;ku dh {kSfrt pky B0t0 – 
2

1 0B t

2
 gS] tc ;g lrg ls izFke ckj lEidZ esa vkrk gSA 

(C*) t = 0 ls t = t0 rd ok;q;ku }kjk r; dh xbZ nwjh 
2

0 0B t

2
 – 

3
1 0B t

3
gSA    

(D) t = 0 ls t = t0 rd ok;q;ku }kjk r; dh xbZ nwjh 2
0 0B t  – 

3
1 0B t

3
 gSA   

Sol. a = –B0 + B1t 

 
0

V t t

0 1
V 0 0

dV B dt B t dt     

 V = – B0t + 
2

1B t

2
+V0  ………….(i) 

 At stop :dus ij : V = 0, t = t0 then rc 

 V0 = B0t0 – 
2

1 0B t

2
 

 Now vc 

  
dx

dt
 = – B0t + 

2
1B t

2
 + V0 

 
2x t

1
0 0

0 0

B t
dx B t V dt

2

 
     

 
   

 x = 
2 3

0 1
0

B t B t
V t

2 6


   

 but ysfdu t = t0 and rFkk V0 = B0t0 – 
2

1 0B t

2
 

 x = 
2 3

0 0 1 0B t B t

2 3
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5. Two blocks A and B of equal mass m are connected through a massless string and arranged as shown 
in figure. The wedge is fixed on horizontal surface. Friction is absent everywhere. When the system is 
released from rest.    

 cjkcj nzO;eku m ds nks CykWd A rFkk B ,d nzO;ekughu Mksjh ls tqM+s gq, gSa rFkk fn[kk;s fp=kkuqlkj O;ofLFkr gSA 

ost {kSfrt lrg ij fLFkj gSA ?k"kZ.k gj txg vuqifLFkr gSA tc fudk; dks fojke ls NksM+k tkrk gS –  

    

 

Fixed 

30 0 B 

A 

  

 (A)  tension in string is 
mg

2
    Mksjh esa ruko 

mg

2
 gSA    

 (B*) tension in string is 
mg

4
    Mksjh esa ruko 

mg

4
 gSA         

 (C) acceleration of A is g/2      A dk Roj.k g/2  gSA    

 (D*) acceleration of A is  
3

g
4

   A dk Roj.k 
3

g
4

  gSA    

Sol. Let a be acceleration of system and T be tension in, the string. 
 F.B.D of block A  
 mg sin 30° + T = ma   

  
mg

2
 + T = ma ..... (i)    

mg sin 30°

A

T

a

      

 
 F.B.D of block B 

 mg – T = ma ..... (ii)   

B a

mg

T

  
 Adding equation (i) & (ii); we get 

  2ma =  
3mg

2
    a =  

3

4
g 

 from equation (i); 

  T = 
mg

4
 

gy ekuk fudk; dk Roj.k a gS rFkk Mksjh esa ruko T gSA  

 CykWd A dk eqDr oLrq fp=k  

 mg sin 30° + T = ma     

mg sin 30°

A

T

a

 

 
mg

2
 + T = ma ..... (i)    

 
 CykWd B dk eqDr oLrq fp=k 
 mg – T = ma ..... (ii)        
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 lehdj.k (i) o (ii); dks tksM+us ij] ge çkIr djrs gS  

 2ma = 
3mg

2
    a =  

3

4
g 

 lehdj.k (i) ; T = 
mg

4
 

 
6. A block A (5 kg) rests over another block B (3 kg) placed over a smooth horizontal surface. There is 

friction between A and B. A horizontal force F1 gradually increasing from zero to a maximum is applied 
to A so that the blocks move together without relative motion. Instead of this another horizontal force F2, 
gradually increasing from zero to a maximum is applied to B so that the blocks move together without 
relative motion. Then  

 5 kg dk ,d CykWd fpduh lrg ij j[ks vU; 3 kg ds CykWd ij j[kk gSA A rFkk B ds chp ?k"kZ.k gSA CykWd A ij 

,d {kSfrt cy F1 /khjs&/khjs 'kwU; ls egRre rd c<+krs gq, yxkrs gSa] ftllsa nksuksa CykWd fcuk vkisf{kd xfr ds 

lkFk&lkFk pyrs gSaA vc ,d vU; {kSfrt cy F2 /khjs&/khjs 'kwU; ls egRre rd c<+krs gq, CykWd B ij yxkrs gSa 

ftlls nksuksa CykWd fcuk vkisf{kd xfr ds lkFk pyrs gSaA rc &  

        
 (A) F1 (max) = F2 (max)    (B*) F1 (max) > F2 (max) 
 (C) F1 (max) < F2 (max)    (D*) F1 (max): F2 (max) = 5: 3 
 (A) F1 (egRre) = F2 (egRre)   (B*) F1 (egRre) > F2 (egRre) 

 (C) F1 (egRre)< F2 (egRre)   (D*) F1 (max): F2 (max) = 5: 3 

Sol.  (B,D) Case  : fLFkfr  
 Since, no relative motion : vr% dksbZ lkis{k xfr ugha gS 

 a = 1F F

5


 = 
F

3
    F1 (max) = 

8

3
F  

 Case  : fLFkfr  

 a = 2F F F

5 3
 
   F2 (max) = 

8

5
F  

 Clearly Li"V gS ; F1 (
vf/kdre

) > F2 (
vf/kdre

)  rFkk    
1 ( )

2 ( )

F 5

F 3
vf/kdre

vf/kdre

 

7. A parallel beam of light is incident on a lens of focal length 10 cm. A parallel slab of refractive index  
1.5 and thickness 3 cm is placed on the other side of the lens. Find the distance of the final image from 
the lens. 

 Qksdl nwjh 10 cm ds ysal ij lekukUrj fdj.k iqat vkifrr gksrk gSA ysal ds nwljh rjQ 1.5 viorZukad vkSj 3 

cm eksVkbZ dh lekUrj iV~Vh j[k nh tkrh gSA ysal ls vafre izfrfcEc dh nwjh crkvkssaA  

      
Sol. As rays are parallel to the principal axis, image is created by lens at the focus. 
 By placing of glass-slab, 

 Shift = . 
1

1
µ

 
 

 
t 

        =
1

1
1.5

  
 

 3 = 1 cm. 

 Irrespective of separation, 
 Image is shifted to the right by 1 cm. 
 Total distance from lens 10 + 1 = 11 cm  Ans. 
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 pwafd fdj.ks funsZf'kr v{k ds lekUrj gS ySal ds }kjk izfrfCkEc Qksdl ij curk gS 

 Xykl ifV~Vdk ds j[kus ls  

 LFkkukUrj.k = 
1

1
µ

 
 

 
.t =  

1
1

1.5

  
 

3 = 1 cm. 

 nwjh dh ijokg fd;s fcuk  

 izfrfcEc 1 cm ls nka;h vksj LFkkukUrfjr gksrk gSA 

 ySal ls dqy nwjh 10 + 1= 11 cm  
 

8. A 1 kg block ‘B’ rests as shown on a bracket ‘A’ of same mass. Constant forces F1 = 20 N and F2 = 8 N 
start to act at time t = 0 when the distance of block B from pulley is 50 cm.Time when block B reaches 
the pulley is _______. (Assume that friction is absent every where. Pulley and string are light).  

 ,d 1 fdxzk- nzO;eku dk CykWd ‘B’ leku nzO;eku ds CykWd ‘A’ ij fLFkj j[kk gS t = 0 ij cy F1 = 20 N rFkk  

F2 = 8 N yxk;s tkrs gS bl le; CykWd B dh iqyh ls nwjh 50 cm gS rks CykWd B fdrus le; esa iqyh rd igqapsxk 

_____(;g ekfu, fd lHkh txg ?k"kZ.k vuqifLFkr gSA iqyh rFkk jLlh gYdh gS)   

        
 [ Ans: 0.5 sec. ] 

Sol. 
B

8N  

  aB = 
8

1
 = 8      

  aA = 
20 16

1


   = 4 

  arel = 8 – 4 = 4 

  Srel = 
1

2
arel t2 

  t = 0.5 sec.  

20N
8N
8N

 
 

9. An object lies in front of a thick parallel glass slab, the bottom of which is polished. If the distance 
between first two images formed by bottom surface is 4cm then find the thickness of the slab.   
[Assume nglass = 3/2 and paraxial rays ]   

 ,d oLrq eksVh lekukUrj Xykl ifêdk ds lkeus j[kh gS ftldk fupyk Hkkx ikWfy'k fd;k x;k gSA ;fn uhps okyh 

lrg }kjk cuk;s x;s igys nks çfrfcEc ds chp dh nwjh 4cm gS rks Xykl dh eksVkbZ gSA   [;g ekurs gq, nglass = 3/2 

vkSj ijk{kh; fdj.ksa ]   
Sol.   The figure shows the image formation  
 fp=k vyx&vyx fLFkfr;ksa esa izfrfcEc dk cuuk n'kkZrk gSA 

 
 in different steps.  Given 2 t = 4   t = 2 cm Ans. 
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10. A ray of light is incident from air to a glass rod at point A the angle of incidence being 450. The minimum 
value of refractive index of the material of the rod so that T.I.R. takes place at B is _____. 

 gok ls ,d izdk'k fdj.k dkWap dh NM+ esa fcUnq A ij 450  vkiru dks.k ij fxjrh gSA inkFkZ ds viorZukad dk og 

U;wure eku ftlds fy;s fcUnq B ij iw.kZ vkUrfjd ijkorZu gks] ___________ gksxkA    

        
 [Ans. 3 / 2 ] 
Sol.  

 
 For TIR at B, the angle of incidence i  c 
 & r + i = 90     i = 90 – r 
 by snell’s law at pt A, 
 sin 45° = n sin r = n cos i 
 Now  i > c    sin i > sin c  
 B ij iw.kZ vkUrfjd ijkorZu ds fy, vkifrr dks.k i  c 

 & r + i = 90     i = 90 – r 
 fcUnq A  ij LuSy ds fu;e }kjk, 
 sin 45° = n sin r = n cos i 
 vc  i > c    sin i > sin c  

  cos r > 
1

n
     n > 

1

cosr
 

  n >  
2

1

1 sin r
  n >  

2

1

1
1

2n


 

  n > 
2

2 n

2n 1
    2n2 – 1 > 2   n > 

3

2
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Course : VISHESH (01JD) 
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DPPDPPDPP
DAILY PRACTICE PROBLEMS 

NO. B8 TO B9 
 

DPP  No. : B8 (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. : B8 

1. (D)  2. (C)  3. (A)  4. (C)  5. (A)  6. (C) 7. (D)  
8. (A)  9. (D)  10. (C)  11. (A)  12. (B)  13. (A)  14. (B)  
15. (D)  16. (B)  17. (B)  18. (D)  19. (B)  20. (B) 
 
1. A plane is flying with an air speed 10 m/s toward north but suddenly encounters a wind of 10 m/s at 30º 

north of east. If angle made by new direction of velocity of plane with respect to ground from north 

direction is 
n


 then value of n is :   

 ,d ok;q;ku 10 m/s dh ok;q pky ls mÙkj dh vksj mM+ jgk gS] ysfdu vpkud ok;q 10 m/s ls 30º  iwoZ ls mÙkj dh 

vksj vkrh gSA ;fn ok;q;ku dh ubZ fn'kk /kjkry ds lkis{k mÙkj fn'kk ls 
n


dks.k cukrh gSA rc n dk eku gksxkA 

 (A) 3   (B) 4   (C) 5   (D*) 6 
        
Sol.  

 

10 m/s Va – e 

30º 

10 m/s 

30
º 

=
 

 

Vp – a 

Vp – e 

EW

S 

N 

 

  = 30º = 
6


 

 
2. A man is moving with 10 m/s towards west on a horizontal ground. He observed that the rainfall is 

falling vertically down wards. Now he increases his speed to 15 m/s and find that now the rainfall is 
falling at an angle of 45° towards him. The speed of the rain with respect to ground is :  

 ,d O;fDr 10 m/s ls if'pe dh vksj {kSfrt ry ij xfr'khy gSA og izsf{kr djrk gS fd ckfj'k Å/okZ/kj uhps dh 

vksj fxj jgh gSA vc og viuh pky 15 m/s rd c<+krk gS rFkk izsf{kr djrk gS fd ckfj'k 45° dks.k ij mldh vksj 

fxj jgh gSA tehu ds lkis{k ckfj'k dh pky D;k gksxh :  

 (A) 10 5 m/ s           (B) 10 m/s   

 (C*) 5 5 m/ s      (D) None of these buesa ls dksbZ ugha 
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Sol.  
 

10 m/s west (if'pe) 
Vx 

Vy  

10 

 Vx = 10 
Vx 

Vy  

15 Vx 

Vy  

15 m/s 

15–Vx 

45 

Vy   

  tan 45 = x

y

15 V

V


 

   Vy = 5 

  V = 2 2
x yV V 5 5   

 
3. A stone is projected from point A with speed u making an angle 60° with horizontal as shown. The fixed 

inclined surface makes an angle 30° with horizontal. The stone lands at B after time t. Then the 
distance AB is equal to     

 ,d iRFkj dks {kSfrt ls 60° ds dks.k ij fcUnq A ls u pky ls fp=kkuqlkj iz{ksfir fd;k tkrk gSA ur lrg {kSfrt ls 

30° dk dks.k cukrh gSA iRFkj t le; ckn B ij igq¡prk gS rks nwjh AB gS &  

. 

 (A*)  
ut

3
  (B)  

3ut

2
  (C) 3ut   (D) 2 ut 

Sol.  

 The horizontal displacement in time t is  

 AC = u cos 60° t = 
u t

2
 

  Range on inclined plane =  
AC u t

cos30 3
    

gy%  

 le; t esa {kSfrt foLFkkiu gS 

 AC = u cos 60° t = 
u t

2
 

  ur ry ij ijkl = 
AC u t

cos30 3
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4. A ray is incident perpendicularly on the surface AB of a transparent glass slab & is totally reflected at 
the surface CD. The minimum refractive index of the material of the slab is-   

 ,d ikjn'khZ dk¡p dh ifêdk dh lrg AB ij ,d fdj.k vfHkyEcor~ vkifrr gS ,oa lrg CD ls iw.kZr% ijkofrZr gks 

tkrh gSA ifêdk ds inkFkZ dk U;wure viorZukad fdruk gksxk&   

 

 (A) 
2

3
   (B) 2    (C*) 2   (D) 

3

2
 

Sol.  

 30º > C  (for TIR) 
  sin 30º > sin C 

  
1

2
 > 

1

µ
  µ > 2   µmin = 2  

 
5. A beaker is filled with water as shown. The bottom surface of the beaker is a concave mirror of large 

radius of curvature and small aperture. The height of water is h = 40 cm. It is found that when an object 
is placed 4 cm above the water surface, the image coincides with the object. Now the water level h is 
reduced to zero (there will still be water left in the concave part of the mirror). The new height of the 
object above the new water surface so that the image again coincides with the object, will be (refractive 
index  of water = 4/3)   

 ,d chdj (beaker) ikuh ls Hkjk gqvk gS tSlk fd fn[kk;k x;k gSA chdj dh fupyh (bottom) lrg ,d cM+h oØrk 

f=kT;k vkSj NksVh }kjd] (aperture) dk ,d vory niZ.k gSA ikuh dh Å¡pkbZ h = 40 cm gSA ;g ik;k tkrk gS fd 

tc ,d fcEc dks ikuh dh lrg ls 4 cm Åij j[kk tkrk gS] rks izfrfcEc fcEc ds lkFk lEikrh gksrh gSA vc ikuh 

ds Lrj  h dks 'kwU; rd ?kVk;k tkrk gS (chdj ds vory Hkkx esa ikuh vHkh Hkh gS)A vc ikuh dh ubZ lrg ds Åij 

fcEc dh ubZ Å¡pkbZ] rkfd izfrfcEc iqu% fcEc ds lkFk lEikrh gks] gksxh (ikuh dk viorZukad = 4/3)  

h

 
 (A*) 34 cm  (B) 10 cm  (C) 74 cm  (D) zero 'kwU; 
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Sol. The image shall coincide with object O if the ray starting from O is incident normally on mirror (figure1) 
 ;fn O ls vkus okyh fdj.k niZ.k ij vfHkyEc vkifrr gksrh gS] rks izfrfcEc fcEc ds lkFk lEikrh gksxkA (fp=k 1) 

    x = 4 × 
4 16

3 3
  

 In second case the image shall coincides with object O if ray starting from O is incident normally on 
mirror (figure 2). 

 f}rh; fLFkfr esa Hkh ;fn O ls vkus okyh fdj.k niZ.k ij vfHkyEc vkifrr gksrh gS] rks izfrfcEc fcEc O ds lkFk 

lEikrh gksxkA (fp=k 2). 

    

h

O

C

h

O

C

Figure 1

40+16/3

Figure 2

4
x

 

  
136

3
 = h × 

4

3
   or  h = 

136

3
  × 

3

4
 = 34 cm  

 
6. A system is shown in the figure. Block A moves with velocity 10 m/s. The speed of the mass B will be: 

(sin15º =
3 1

2 2


 ) 

 fp=k esa iznf'kZr fudk; esa ;fn CykWd A 10 m/s ls xfr djrk gS rks nzO;eku B dh pky gksxhA (sin15º =
3 1

2 2


 ) 

        

 (A) 10 2  m/s  (B) 5 3  m/s  (C*) 
20

3
m/s  (D) 10 m/s 

Sol.  

         

 (v1 + v2 ) ×  
1

2
= 10 

 v1 cos 15º = v2 cos 75º 

 v1 = v2 × 
3 – 1

3 1
 

 velocity of B = 2 2
1 2v v  =  

20

3
m/s 
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7. In the figure shown neglecting friction and mass of pulleys, what is the acceleration of mass B?   
 fn;s x;s fp=k esa f?kjfu;ksa dk nzO;eku o ?k"kZ.k ux.; ekurs gq, nzO;eku B dk Roj.k D;k gksxk ?  

       

 (A)  
g

3
   (B) 

5 g

2
   (C) g   (D*) 

2 g

5
 

 
8. A block of mass 1 kg is at rest relative to a smooth wedge being moved leftwards with constant 

acceleration 5m/s2. Let  N be the normal reaction between the block and the wedge. Then N and tan 
are :  

 1 kg æO;eku dk ,d xqVdk] ,d fpdus ost ¼urry ½ ds lkis{k fLFkj j[kk gSa rFkk ost cka;h vksj  5m/s2 ds fu;r 

Roj.k ls xfr'khy gSA ;fn xqVds o ost ds e/; vfHkyEc çfrfØ;k N gS rks N o tan gksxsa % 

          

 (A*) N = 5 5  N and vkSj tan  = 
1

2
  (B) N = 15 N and vkSj tan  = 

1

2
 

 (C) N =  5 5 N and vkSj tan  = 2  (D) N = 15 N and vkSj tan  = 2 
Sol. mg sin  = ma cos  

  a = g tan    tan  = 
1

2
 

  N = mg cos  + ma sin  =  5 5 N    
 
9. 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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10. Pulleys A, B, C are connected to the mass as shown in figure. Tension in the rope connecting A to the 
wall is : 

 f?kjuh A, B, C fp=kkuqlkj nzO;eku ls tqM+h gqbZ gSA A o nhokj ls tqM+h jLlh esa ruko gksxk  

       
 (A) m g   (B) 4 m g  (C*) 8 m g  (D) none of these 
 
11. Two blocks of masses m1 and m2 are connected as shown in the figure. The acceleration of the block 

m2 is (pullyes and strings are ideal) :     
 m1 rFkk m2 nzO;eku ds nks CykWd dks fp=kkuqlkj jLlh ls tksM+k tkrk gSA m2 nzO;eku ds CykWd dk Roj.k D;k gksxk 

¼f?kjfu;k rFkk Mksfj;k vkn'kZ gS½ 

      

 (A*)  2

1 2

m g

m m
  (B)  1

1 2

m g

m m
  (C) 2 1

1 2

4 m g m g

m m




 (D) 2

1 2

m g

m 4m
 

Sol. Let   a = accn of m1 accn of pulley =  
a 0

2


= 

a

2
 

 ekuk  a = m1 dk Roj.k] f?kjuh dk Roj.k =
a 0

2


  = 

a

2
 

 If acceleration of m2 = b  
 ;fn m2 dk Roj.k = b 

 Then rc  0 + 
b

2
 = 

a

2
 

 Hence vr% a = b 
  T = m1 a , m2g – T  = m2 a 

   a = 2

1 2

m g

m m
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12. Figure shows a 5 kg ladder hanging from a string that is connected with a ceiling and is having a spring 
balance connected in between. A boy of mass 25 kg is climbing up the ladder at acceleration 1 m/s2. 
Assuming the spring balance and the string  to be massless and the spring to show a constant reading, 
the reading of the spring balance is : (Take g = 10 m/s2)     

 ,d 5 fdxzk0 dh lh<+h ,d jLlh }kjk Nr ls yVdk;h x;h gS buds e/; ,d dekuhnkj rqyk tqMh gSA 25 fdxzk0 

nzO;eku dk ,d O;fDr 1 eh0/lS02  ds Roj.k ls lh<+h ij p<+ jgk gSA ;g eku ys fd dekuhnkj rqyk rFkk jLlh 

Hkkjghu gS] dekuhnkj rqyk dk ikB~;kad gksxk & (fn;k gS g = 10 m/s2)  

       
 (A) 30 kg   (B*) 32.5 kg  (C) 35 kg  (D) 37.5 kg 
Sol. If reading of spring balance is T, then applying NLM on (man + ladder) system 
 ;fn dekuh rqyk dk ikB~;kad T gS] rks ¼yM+dk $ lh<+h½ fudk; ij U;wVu dk fu;e yxkus ij 
 T – (25 + 5)g = 25 a 
 T – 30g = 25 a  T – 300 = 25(1)  T = 325 N = 32.5 kg. 

 
13. 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 to 
be 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 iqyh rFkk jLlh gYds gSA  

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

 (D) Cannot be determined fu/kkZj.k ugha dj ldrs  
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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 leku gS D;ksafd tSlk fd fn;k x;k gS fd h rFkk t nksuksa fLFkfr;ksa esa leku gSA 

    
  In (i) F1 – mg = ma. 
  F1 = mg + ma. 

  In (ii) 2F2 – mg = ma  F2 = 
mg ma

2


   F1 > F2 .  

14. A 1 kg block is being pushed against a wall by a force F = 75 N as shown in the Figure. The coefficient 
of friction is 0.25. The magnitude of acceleration of the block is:   

 1 kg æO;eku dk CykWd F = 75 N ds cy }kjk fp=kkuqlkj nhokj ds foijhr nck dj j[kk x;k gSA ;fn ?k"kZ.k xq.kkad 

0.25 gS rks CykWd dk Roj.k gksxk  :    

       
 (A) 10 m/s2    (B*) 20 m/s2   (C) 5 m/s2    (D) none of these 
Sol.  

    
 As the upward force (45N) is greater than total downward force (25N) hence, it has an upward 

acceleration. 
 Fx = 0   N = 60 N 
    Fy = may 
    45 – 25 = (A)a 
    a = 20 m/s2 . 
 
15. Figure shows a block kept on a rough inclined plane. The maximum external force along the plane 

downwards for which the block remains at rest is 1N while the maximum external force along  the 
incline upwards for which the block is at rest is 7 N. The coefficient of static friction  is :   

 fp=kkuqlkj ,d CykWd [kqjnjs ur ry ij j[kk gSA ur ry ij CykWd dks fLFkj j[kus ds fy, uhps dh vksj ry ds 

vuqfn'k yxk;k tkus okyk egÙke cy 1N rFkk Åij dh vksj urry ds vuqfn'k yxk;k tkus okyk egÙke cy 7 N 

gSA LFkSfrd ?k"kZ.k xaq.kkd gS %     

          
        

 (A) 
3

2
   (B)  

1

6
  (C) 3   (D*) 

4

3 3
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Sol. When block is about to slide down tc CykWd uhps fQlyrk gS 

  1 + mg sin  =  mg cos      ....(1) 
 when block is about to slide up  tc CykWd Åij xfr djrk gS 

  mg sin  +  mg cos  = 7   ....(2) 

 from (1) and (2)  leh0 (1) rFkk (2) ls           = 
4

3 3
 

 
16. Find the maximum horizontal force F which can be applied such that sliding does not occur between A 

and B.            
 vf/kdre {kSfrt cy F dk eku Kkr djks tks bl izdkj vkjksfir fd;k tkrk gS fd A rFkk B ds e/; fQlyu ugh 

gksA 

    

1kg

2kg

µ = 0.5

µ = 0.1

A

B

F

    
  (A) 20 N  (B*) 24 N  (C) 30 N  (D) 332 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 = 
F

0.5g
2

  
 

.  

  F = 2 × (1.5 – 0.3) × 10 = 24 N  
 
 
17. Two blocks A (1 kg) and B (2 kg) are connected by a string passing over a smooth pulley as shown in 

the figure. B rests on rough horizontal surface and A rest on B. The coefficient of friction between A & B 
is the same as that between B and the horizontal surface. The minimum horizontal force F required to 
move A to the left is 25N. The coefficient of friction is:   

 [ g = 10 m/s2 ] 
 nks CykWd A (1 kg) rFkk B (2 kg) fp=kkuqlkj vkn'kZ iqyh }kjk jLlh ls tqMs gq, gS B  {kSfrt jQ lrg ij fLFkj j[kk 

gS rFkk A,B ds Åij j[kk gS ;fn lHkh lrgks ij ?k"kZ.k xq.kkad leku gks rks A dks cka;h vksj pykus gsrq U;wure cy  

25 U;wVu gS rks ?k"kZ.k xq.kkad Kkr djsa  [g = 10 m/s2 ] 

       
 (A) 0.67  (B*) 0.5   (C) 0.4   (D) 0.25 
Sol.  let f1 be the magnitude of limiting frictional force between the blocks and f2 be the magnitude of limiting 

frictional force between the block and horizontal surface. The free body diagrams for both the blocks is 
as  shown. Applying Newtons second law to both the blocks 

 ekuk fd nksuksa CykWsdksa ds e/; lhekUr ?k"kZ.k dk eku f1 gSA rFkk CykWd o /kjkry ds e/; lhekUr ?k"kZ.k dk ifjek.k f2 

gS nksuksa CykWdksa ds FBD fp=k esa fn;s x;s gSA nksuksa CykWdksa ij U;wVu dk f}rh; fu;e yxkus ij  

   F–f1–T=mAa    —————(1) 
    T–f1–f2=mBa   —————(2) 
 For F to just pull the blocks, acceleration of blocks a=0. 
 Therefore from equation (1) and (2), 
     F  2 f1 + f2   or  25  (2110 +210) 
  solving we get  = 0.5 
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 CykWdksa dks Bhd [khapus ds fy, Roj.k a = 0. 

 leh (1) o (2) ls, 

    F  2 f1 + f2   or  25  (2110 +210) 
 gy djus ij   = 0.5 
 
18. In given diagram what is the minimum value of a horizontal external force F on Block 'A' so that block 

'B' will slide on ground is:   
 fn;s x;s fp=k esa CykWd A ij {kSfrt ckg~; cy dk U;wure eku D;k gS rkfd CykWd B tehu ij f[kldsxk% 

      
 (A) 30 N  (B) 20 N  (C) 10 N (D*) Not possible laHko ugha gS 
Sol. F1(max) = 0.2 × 10 × 10 = 20 N 
 F2(max) = 0.1 × 30 × 10 = 30 N 
 F1(max) < F2(max)     
   'B' can never move. 

  
 
19. 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 man accelerates with an acceleration 2 m/s2 in the forward direction, then: 

 fp=kkuqlkj 60 kg nzO;eku dk euq"; M, 40 kg nzO;eku okys tehu ij j[ks CykWd ij [kM+k gSA euq"; ds iSjksa rFkk 

CykWd ds chp ?k"kZ.k xq.kkad 0.3 gS rFkk CykWd B rFkk tehu ds chp ?k"kZ.k xq.kkad  0.1 gSA ;fn euq"; vkxs dh rjQ 2 

m/s2 ds Roj.k ls Rofjr gks ] rc :       

       
 (A) it is not possible ;g lEHko ugha gSA 
 (B*) B will move backwards with an acceleration 0.5 m/s2 

 B ihNs dh rjQ 0.5 eh0/ls02 ds Roj.k ls xfr djsxkA 

 (C) B will not move  B xfr ugha djsxkA 
 (D) B will move forward with an acceleration 0.5 m/s2. 
 B vkxs dh rjQ  0.5 eh0/ls02 ds Roj.k ls xfr djsxkA 

Sol.  The friction force acting between the man and the block is : Ff = 60 × 20 = 120 N 
 and not 0.3 × 60 × 10 = 180 N 
 F. B. D. of B :  

  

 Acceleration of B = 
120 100

40


 = 0.5 m/s2

  (backward)   
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20. 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 
 (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
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DPP  No. : B9 (JEE–Advanced) 
   Total Marks :  41                Max. Time : 33 min. 
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ANSWER KEY OF DPP  NO. : B9 
1. (A) (C)  2. (A)(D)  3. (A) (C) (D)  4. (A)  5. (B) 6. (C)  

7. h = 
125

3
m above point of projection  iz{ksI; dk Åijh fcUnq 8. 7 9. 5 

10. (A) p,s   (B) p,s  (C) q,s  (D) r 
 

1. 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 ,d isUVj Lo;a cy yxkdj vius vki dks rFkk ck¡Dl dks 5 m/s2 ds Roj.k ls ,d nzO;ekughu jLlh o 

iqyh O;oLFkk }kjk fp=kkuqlkj 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 lEidZ 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 
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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 izFke 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  

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
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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.     

 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 
L

V
 

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

V
 le; yxrk gSA 

 (B) The time taken by the block to cover distance L on the incline plane is 
2L

gsin
 

 urry ij CykWd }kjk L nwjh r; djus esa 
2L

gsin
 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   
 Three smooth pulleys are connected by a light string. A mass m is attached to the pulley P3. Assume 

the strings between two pulleys and between the pulley and the support to be vertical. 
 rhu fpduh iqfy;k¡ ,d nwljs ls ,d gYdh jLlh }kjk tqM+h gSA ,d nzO;eku m dks iwyh P3 ls tksM+k x;k gSA ekfu, 

fd nks iqfy;ksa ds e/; jLlh Å/okZ/kj gS rFkk nzO;eku m o iqyh ds e/; Hkh jLlh Å/okZ/kj gSA 

 
 
4. If all the pulleys are massless then the tension in the string connecting the pulleys is  
 ;fn lHkh iqfy;k¡ nzO;ekughu gS rc iqfy;ksa dks tksM+us okyh jLlh ds e/; ruko gksxk & 

 (A*) T = 0  (B) mg   (C) 2 mg  (D) mg/2 
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Sol.   2T – T = 
1 1P Pm a      

  T = 0    
 
5. The relation between the magnitudes of acceleration of pulley P1 (

1Pa ) and that of pulley P3 (
3Pa ) is 

 iqyh P1 ds Roj.k dk ifjek.k (
1Pa ) rFkk iqyh P3 ds Roj.k dk ifjek.k (

3Pa ) gS rks lgh lEcU/k gksxk & 

 (A) 
1 3P Pa a   (B*) 

1 3P Pa 2a   (C) 
1 3P P2 a a   (D) 

1 3P Pa 3a  

Sol.  

 
  = x1 + 2x2  

 0 = 
2 2

1 2
2 2

d x 2d x

dt dt
    

  0 = 
1 3P Pa 2a  

 
6. The tension in the string will be non zero when 
 jLlh esa ruko v'kwU; gksxk] tc 

 (A) mass of pulley P1 is zero   (B) mass of pulley P2 is zero 
 (C*) mass of pulley P1 is non zero  (D) mass of pulley P2 is non zero. 
 (A) iwyh P1 dk nzO;eku 'kwU; gSA   (B) iwyh P2 dk nzO;eku 'kwU; gSA 

 (C*) iwyh P1 dk nzO;eku v'kwU; gSA   (D) iwyh P2 dk nzO;eku v'kwU; gSA 
Sol. When mass of P1 is non zero, the tension will be non zero. 
 tc P1 dk nzO;eku v'kwU; gS] rc ruko v'kwU; gksxkA 

 
7. A bullet is fired with speed 50 m/s at 45° angle find the height of the bullet when its direction of motion 

makes angle 30° with the horizontal.   
,d xksyh dks 50 m/s ds osx ls 45° ds dks.k ij iz{ksfir fd;k tkrk gSA tc bldh xfr dh fn'kk {kSfrt ls 30° dk 

dks.k cuk jgh gksrh gS rc bldh /kjkry ls ÅapkbZ D;k gksxhA     

Sol. 

30°

h
45°

v
y

x

u=50

o  
 h = height of the point where velocity makes 30º with horizontal.  
 As the horizontal component of velocity remain same 
 h = fcUnq dh Å¡pkbZ tgk¡ osx {kSfrt ls 30º dk dks.k cukrk gSA  

 pwafd osx dk {kSfrt ?kVd leku jgrk gS 
  50 cos45° = v cos30° 

  v = 50 
2

3
 

 Now by equation vc lehdj.k }kjk 
  v2 = u2 + 2ay y 
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2

2
50

3

 
  

 
 = 502 – 2gxh  2gh = 502 – 502 × 

2

3
 

  2gh = 
1

3
 × 502    h =  

2500

60
 = 

125

3
 

  h = 
125

3
m above point of projection  iz{ksI; dk Åijh fcUnq 

 
8. Two particles initially situated at A & B as shown in figure. A and B both start moving towards C 

simultaneously. A moves with constant velocity v0 and B starts moving from rest with constant 
acceleration a0. They reach at point C simultaneously. Radius of curvature of the path followed by B as 

seen by A just after they start moving toward C is 
P

Q
 Find minimum value of Q – P.  

 nks d.k fp=kkuqlkj izkjEHk esa fLFkfr  A o B ij fLFkr gSA A rFkk B nksuksa ,d lkFk C dh vksj xfr djuk 

izkjEHk djrs gSA A fu;r osx v0 ls rFkk B fojkekoLFkk ls fu;r Roj.k a0 ls xfr djuk izkjEHk djrk gSA 

nksuksa fcUnq C ij ,d lkFk igq¡prs gSA C dh vksj xfr izkjEHk djus ds Bhd i'pkr~ A }kjk izsf{kr B ds iFk dh 

oØrk f=kT;k 
P

Q
  gSA Q – P dk U;wure eku Kkr dhft,A 

37°
C

B

A  
Ans. 7 
 

Sol.  cos 37° = 
4

5


v0t 

  sin 37° = 
3

5


 = 

1

2
at2 

 f = 
2 2 2
0

2

v 16 5t 8

a 6 1525t
  

 


  

 

9. Two block each of mass m are connected as shown in figure. Pulley are smooth and light. If the 
coefficient of static friction at all surfaces is s. If inclination  is increased gradually then '' at which the 
blocks begins to slide is given by  1

stan   . Find value of .  

 m nzO;eku ds nks CykWd fp=kkuqlkj tqM+s gq, gS f?kjuh ?k"kZ.kjfgr rFkk gYdh gSA ;fn lHkh lrgksa ij LFkSfrd ?k"kZ.k 

xq.kkad s gSA ;fn dks.k dks /khjs&/khjs c<+k;k tk;s rks dks.k  ftl ij CykWd fQlyuk 'kq: dj nsxk] 

 1
stan    }kjk fn;k tkrk gSA  dk eku Kkr djksA               

m
m A

B 

Fixed 

 

Ans. 5 
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Sol.  

T

  

2T

 

 mg sin  – T – s mg cos  = 0 

 T = mg sin  – s mg cos  

 2T = mg sin  + 3s mg cos  

 2(mg sin  – s mg cos ) = mg sin  + 3 s mg cos  

 mg sin  = 5s mg cos  

 tan  = 5 s 

  = tan–1 (5s)   
 
10. Two blocks of masses 20 kg and 10 kg are kept or 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 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 lEidZ lrg fpduh gSA 20 N rFkk 60 N ifjek.k ds nks {kSfrt cy fp=kkuqlkj nksuks CykWd ij 

vkjksfir  fd;s tkrs gS rks dkWye-I ds dFku ds dkWye-II ds dFku ls feyku djkosA 

F =20N1

F =60N2

20kg 10kg

right
left

rough horizontal floor
=0.2

  

F=20N 1 

F=60N 2 
20kg 10kg 

right
left 

[kqjnjk {kSfrt ry 
=0.2 

   
   Column-I      Column-II  

 (A) Frictional force acting on block of mass 10 kg  (p) has magnitude 20 N 
 (B) Frictional force acting on block of mass 20 kg  (q) has magnitude 40 N 
 (C) Normal reaction exerted by 20 kg block on 10 kg block  (r) is zero 
 (D) Net force on system consisting of 10 kg block   (s) is towards right (in horizontal  
       and 20 kg block         direction). 

   dkWye-I       dkWye-II  

 (A) 10 kg CykWd ij ?k"kZ.k cy     (p) 20 N ifjek.k 

 (B) 20 kg CykWd ij ?k"kZ.k cy     (q) 40 N ifjek.k 

 (C) 20 kg CykWd }kjk 10 kg CykWd ij vkjksfir    (r) 'kwU; 

     vfHkyEc izfrfØ;k cy gksxk  

 (D) 10 kg o 20 kg ds CykWd ds fudk; ij usV cy gksxk  (s) nka;h vksj ({kSfrt fn'kk esa) 
Ans. (A) p,s   (B) p,s  (C) q,s  (D) r 
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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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DPP  No. : B10 (JEE–Advanced) 
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ANSWER KEY OF DPP  NO. : B10 
1. (B)  2. (B)  3. (A) (C)(D)  4. (A) (B) (C)  5. (A)  

6. (A) (B) (C) (D)  7. (C)  8. k =  
3

3mg
(h d)

d
  9. 6 

10. (A) p,s (B) q, r (C) p, q, r, s (D) s 
 
1. A person lifts a 25 kg block hanging over a fixed light frictionless small pulley by walking horizontally, as 

shown in figure. As the person walks 2 metres, the angle of the rope to the horizontal changes from 60° 
to 30°. If the block rises at constant speed,  the work done by rope on the person as the person moves 
by 2 metres is : [consider the rope to be light and inextensible] (Take g = 10m/s2)   

 fp=k esa n'kkZ;s vuqlkj {kSfrt pyrk gqvk ,d O;fä fLFkj] gYdh ?k"kZ.k jfgr NksVh f?kjuh ij yVds gq;s 25 kg ds 

CykWd dks mBkrk gSA T;ksgh O;fä 2 eh- pyrk gS rks jLlh dk {kSfrt ds lkFk dks.k 60° ls 30° rd ifjofrZr gksrk 

gSA ;fn CykWd fu;r pky ls Åij mBrk gks rks O;fä ds 2 ehVj pyus ds nkSjku jLlh }kjk O;fä ij fd;k x;k 

dk;Z gksxkA ¼jLlh dks gYdh ,oa vfoLrkj.kh; ekfu;s rFkk g = 10m/s2) 

 
 (A) 500( 3 1 )J (B*) 500(1 3 ) J (C) 500( 3 )J  (D) None of these  
Sol.  

 

30° 60°

2m

1

2
30°

 
 Let the length of rope to left of pulley initially and finally be 1 and 2 as shown  
  1 = 2m and   2 = 2 cos30° + 1 cos 30° = 2 3 m 

 Hence increase in length of rope = 2 – 1 = 2( 3 1) m       

  block rises up by 2( 3 1) m. 
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 Hence work done by man on rope is mg (2 – 1) = 25 × 10 × 2( 3 1)  

 Therefore work done by rope on man = – 500 ( 3 – 1) J 

 

30° 60°

2m

1

2
30°

 
 ekuk iqyh ds cka;h rjQ jLlh dh izkjfEHkd yEckbZ 1 ,oa vfUre yEckbZ 2 gSA 

  1 = 2m    rFkk2 = 2 cos30° + 1 cos 30° = 2 3 m 

 vr% jLlh dh yEckbZ esa o`f)  = 2 – 1 = 2( 3 1) m     

  CykWd  2( 3 1) m  Åij mBk  

 jLlh ij O;fä }kjk dk;Z mg (2 – 1) = 25 × 10 × 2( 3 1)  

 vr% jLlh }kjk O;fä ij dk;Z = – 500 ( 3  – 1) J 
 

2. A force which varies with time t as F


 =  ˆ ˆ3t i 5 j N acts on a body due to which its position varies with 

time t as s


 =  2ˆ ˆ2t i 5 j  where t is in seconds.  Work done by this force in initial 2s is:    

 ,d oLrq ij le; t ds lkFk ifjorhZ cy F


 =  ˆ ˆ3t i 5 j  yx jgk gS ftlds dkj.k bldh fLFkfr  s


  =  2ˆ ˆ2t i 5 j  

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 = F . ds  = ˆ ˆ(3ti 5 j) . (4t dt) 

 =
2

2

0

12t dt  =  

2
3

0
12 t

3

   = 32 J  

3. The potential energy U (in joule) of a particle of mass 1 kg moving in x-y plane obeys the law  
U = 3x + 4y, where (x, y) are the co-ordinates of the particle in metre. If the particle is at rest at (6, 4) at 
time t = 0, then:       

 (A*) the particle has constant acceleration  
 (B) the particle has zero acceleration 
 (C*) the speed of particle when it crosses the y-axis is 10 m/s  
 (D*) coordinates of the particle at t = 1 sec are (4.5, 2) 
 1 kg nzO;eku dk ,d d.k x-y ry esa xfr'khy gS rFkk bldh fLFkfrt ÅtkZ U (twy esa) fuEu :i ls ifjofrZr gksrh 

gSA U = 3x + 4y tgk¡ (x, y) d.k ds funsZ'kkad ¼ehVj esa½ gSA ;fn d.k t = 0 ij fcUnq (6, 4) ls fojkekoLFkk ls izkjEHk 

gksrk gS] rks       

 (A*) d.k dk Roj.k fu;r gSA  

 (B) d.k dk Roj.k 'kwU; gSA  

 (C*) tc d.k y-v{k ls xqtjrk gS] rc bldh pky 10 m/s gSA 

 (D*) t = 1 lSd.M ij d.k dk funsZ'kkad (4.5, 2) gSA 
Ans. (ACD) 

Sol. 
F

a
m






 

  m = 1kg

 
U Uˆ ˆ ˆ ˆa i j 3i 4 j
x y

  
        


 

  
2

2 21 1 3t
s ut at x 6 ( 3) t x 6

2 2 2
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 and rFkk 2 21
y 4 ( 4) t y 4 2t

2
         

 So, at t = 1, x = 4.5, y = 2 
 vr% t = 1 ij, x = 4.5, y = 2 

 When particle crosses y – axis, x = 0  t = 2 
 tc d.k y – v{k ls xqtjrk gS] x = 0  t = 2 

 At t = 2, ˆ ˆv u (a)(2) 6i 8 j 10m/ s     
 

 

 t = 2 ij, ˆ ˆv u (a)(2) 6i 8 j 10m/ s     
 

 

 
4. 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.      

 M o 2M nzO;eku ds nks xqVds fLizax fu;rkad K dh ,d gYdh 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 

2M

M
K

 
 

 (A*) Maximum extension in the spring is 
4Mg

K
 . 

 fLizax esa vf/kdre foLrkj 
4Mg

K
  gSA 

 (B*) Maximum kinetic energy of the system is 
2 22M g

K
 

 fudk; dh vf/kdre xfrt ÅtkZ 
2 22M 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 24M g

K
 

 tc fudk; dh xfrt ÅtkZ vf/kdre gS] rks fLizax esa lxzfgr ÅtkZ  
2 24M 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 + 21
Kx

2

  
 

 + 0 x = 
4 Mg

K
 

 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 = 
2 Mg

K
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 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   
 
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 gSA cka;s nzO;eku rFkk {kSfrt 

est ds chp ?k”"kZ.k xq.kkad   gS] rFkk f?kjuh ?k”"kZ.kjfgr gSA nksuks CykWdksa ls tqM+h Mksjh nzO;ekughu rFkk vforkU; 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 

      
 
5. The extension in spring when the masses come to momentary rest for the first time is (if  = 1/4) 
 fLizax dk foLRkkj (extension)] tc nzO;eku igyh ckj {kf.kd fojkekoLFkk esa vkrs gSa] gksxk ( = 1/4) & 

 (A*) 
3mg

2K
  (B)  

mg

2K
  (C)  

mg

K
   (D)  

2mg

K
 

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  

   
2mg

k
 (1 – ) = 

3mg

2k
  

 
6. The values of  for which the system remains at rest once it has stopped for the first time is  
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  ds eku D;k gksaxs ftuds 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
2mg

K
   (1 – ) < mg + mg  

    > 1/3   least value of   is 1/3.  ( dk U;wure eku 1/3 gS) 
 
7. If the string connecting both the masses is cut just at the instant both masses came to momentary rest 

for the first time in the first question of paragraph, then maximum compression of spring during resulting 
motion is (Take  = 1/4) 
;fn nksuks nzO;ekuksa ls tqM+h Mksjh dks ml le; dkV fn;k tkrk gS tc nksuksa nzO;eku {kf.kd :i ls x|ka’'k ds izFke 

iz'’u esa igyh ckj fojke esa vkrs gS] rks ifj.kkeh xfr ds nkSjku fLizax dk vf/kdre laihMu (compression) gksxk  

( = 1/4 fyft,) 

  (A) 
2mg

3k
   (B) 

mg

2k
   (C*) 

mg

k
    (D) 

1mg

3k
   

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
 

 
8. A cone of mass 'm' falls from a height 'h' and penetrates into sand. The resistance force R of the sand 

is given by R = kx2. If the cone penetrates upto a distance x = d where d <  , then find the value of 'k'. 
 ,d 'kadq dks h Å¡pkbZ ls fxjk;k tkrk gSA ;g tehu ij fLFkr jsr esa dqN nwjh rd pyk tkrk gSA jsr }kjk yxk;k 

x;k izfrjks/k cy ¼?k"kZ.k cy½  R = kx2 gSA ;fn 'kadq x = d nwjh rd jsr esa tkrk gSA tgk¡ d <  rks 'k' dk eku gksxkA 
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Sol. Force on cone while it is penetrating the sand is shown in F.B.D. below 
 Applying work energy theorem to the cone as x changes from 0 to d 
 KE = work done by mg + work done by resistive force R   

      

 K
Final

 – K
Initial 

= mgd – 
d

2

0

kx dx  

 0 – mgh = mgd –  
d

2

0

kx dx   

  
3kd

3
 = (mgd + gh)     k =  

3

3mg
(h d)

d
  

 'kadq ij cy tcfd ;g jsr esa tk jgk gS uhps eqDr oLrq fp=k eas fn[kk;k x;k gSa  

 'kadq ij dk;Z ÅtkZ izes; yxkus ij pqafd x, 0 ls  d rd cnyrk gSA  

 KE = mg }kjk fd;k x;k dk;Z + izfrjks/kh cy  R }kjk fd;k x;k dk;Z    

     

 K
Final

 – K
Initial 

= mgd – 
d

2

0

kx dx  

 0 – mgh = mgd –  
d

2

0

kx dx   

  
3kd

3
 = (mgd + gh)      k =  

3

3mg
(h d)

d
  

9. In the figure shown initially spring is in relexed state & blocks are at rest. Now 100 N force is applied on 
block A & B as shown in figure. After some time velocity of 'A' becomes 2 m/s and that of ' B ' 4 m/s and 
block A displaced by amount 10 cm towards left and spring is stretched by amount 30 cm. Then work 
done by spring force on A is W0 Joule. Find 0| W | .    

 fp=kkuqlkj izkjEHk esa fLizax viuh ewy yEckbZ esa rFkk CykWd fojke voLFkk esa gSA vc 100 N dk cy A rFkk B CykWd 

ij fp=kkuqlkj yxk;k tkrk gSA dqN nsj ds ckn 'A' dk osx 2 m/s rFkk ' B ' dk osx 4 m/s rFkk CykWd A  10 cm 

ck;ha vksj foLFkkfir gksrk gS o fLizax esa foLrkj 30 cm gksrk gS rks fLizax cy }kjk A ij fd;k x;k dk;Z 0W  twy gSA 

0| W |  Kkr djksaA 

 
 

Ans. 6 
Sol. Wspring + W100 N = k (on A & B )  

 Wspring + (100) 
10

100
 
 
 

  = 
1

2
 (2) (2)2 

 Wspring =  4 – 10 = – 6 J  
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10. Two blocks of same mass m = 10 kg are placed on rough horizontal surface as shown in figure. Initially 

tension in the massless string is zero and string is horizontal. A horizontal force F = 40 sin t
6

 
 
 

  is 

applied as shown on the block A for a time interval t = 0 to t = 6 sec. Here F is in Newton and t in 
second. Friction coefficient between block A and ground is 0.20 and between block B and ground is 
0.30. (Take g = 10 m/sec2). Match the statements in column-I with the time intervals (in seconds) in 
column-II.   

 nks CykWd ftuds izR;sd ds nzO;eku m = 10 kg gS] mudks fp=kkuqlkj [kqjnjs {kSfrt ry ij j[kk tkrk gSA izkjEHk esa 

Hkkjghu jLlh esa ruko 'kwU; gS rFkk jLlh {kSfrt gSA ,d {kSfrt cy F = 40 sin t
6

 
 
 

 dks CykWd A  ij le; 

vUrjky t = 0 ls t = 6 sec ds fy, yxk;k tkrk gSA ;gk¡ F U;wVu esa gS rFkk t lsd.M esa gSA tehu o CykWd A ds 

e/; ?k"kZ.k xq.kkad 0.20 gS rFkk CykWd B rFkk tehu ds e/; ?k"kZ.k xq.kkad 0.30 gSA (g = 10 m/sec2 ysa) dkWye-I esa 

fn;s x;s dFkuksa dks dkWye-II fn;s x;s le; vUrjkyksa ¼lsd.M esa½ dks lqesfyr djksA 

    
   Column I      Column II  
 (A) Friction force between block B and     (p) 0 < t < 1 
  ground is zero in the time interval  
 (B) Tension in the string is non zero     (q) 1 < t < 3 
  in the time interval  
 (C)  Acceleration of block A is zero    (r) 3 < t < 5 
  in the time interval  
 (D)  Magnitude of friction force between     (s) 5 < t < 6 
  A and ground is decreasing in the  
  time interval 
    LrEHk-I      LrEHk-II  

 (A) CykWd B rFkk tehu ds e/; ?k"kZ.k cy    (p) 0 < t < 1 

  'kwU; bl le;kUrjky esa gS 

 (B) jLlh esa ruko v'kwU; bl le;kUrjky esa gSA  (q) 1 < t < 3 

 (C) CykWd A dk Roj.k 'kwU; bl le;kUrjky esa gSA  (r) 3 < t < 5 

 (D) CykWd A rFkk tehu ds e/; ?k"kZ.k cy dk   (s) 5 < t < 6 

     ifjek.k bl le;kUrjky esa ?kV jgk gSA 
Ans. (A) p,s (B) q, r (C) p, q, r, s (D) s 

Sol.  
 Fmax = 40 < (20 + 30) 
 So as long as force F is in the positive  
 x direction, both the block are at rest.    
 So (C)  p, q, r, s  

 When F = 20 = 40 sin t
6

 
 
 

     
1

2
  = sin

t

6


  

   t
6


 = 

6


 , 

6


       t = 1, 5 

 When F = 0, t = 0 and 
t

6


 =      i.e. t = 6 

 When F = 40  i.e.  
t

6 2

 
    t = 3 
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 For 0 < t < 1 
 0 < F < 20 
 FBD of block A (in x-direction) 
   acceleration aA = 0, Tension T = 0 
  f1 < 20     aB = 0, friction force f2 = 0 
  So (A) p  
 For 1 < t < 3 {20 < F < 40} and 3 < t < 5  {40 > F > 20} 
 FBD of block A 

    aA = 0, T  0 
 T = F – 20 i.e. 0 < T < 20  F < 40 
 FBD of block B   aB = 0  

 So B  q, r   f2  0  
 For 5 < t < 6 
 20 > F > 0 
 FBD of block A 

  aA = 0, Tension T = 0 
    aB = 0, Friction force f2 = 0 
 f1 = F 
 So (D)  s  and (A)  s 
 Alternate : 

 When F = 20 = 40 sin 
t

6


     t = 1 sec. 

 F = 0 = 40 sin
t

6


        t = 6 sec.    

 By using symmetry in sine curve 
 For shaded region F < 20, aA = 0, T = 0, aB = 0 
 For 1 < t < 5, aA = 0, T  0, aB = 0  

   

 

gy%  

 Fmax = 40 < (20 + 30) 
 tc rd cy F /kukRed x-fn'kk esa gksxk 

 rc rd nksuksa CykWd fojke esa jgsaxsA    

 So (C)  p, q, r, s  

 tc F = 20 = 40 sin t
6

 
 
 

    
1

2
  = sin 

t

6


 

  t
6


 =

6


 , 

6


   t = 1, 5 

 tc F = 0, t = 0 and  
t

6


=       i.e. t = 6 

 tc F = 40  i.e. 
t

6 2

 
    t = 3 

 0 < t < 1 ds fy, 
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 0 < F < 20 
 CykWd A dk FBD (x-fn'kk esa) 

   Roj.kj aA = 0, ruko T = 0 

  f1 < 20     aB = 0, ?k"kZ.k cy f2 = 0 

  So (A) p  
 For 1 < t < 3 {20 < F < 40} and 3 < t < 5  {40 > F > 20} 
 CykWd A dk FBD 

    aA = 0, T  0 
 T = F – 20 i.e. 0 < T < 20    F < 40 
 CykWd B dk FBD     aB = 0  

 vr% B  q, r      f2  0 

 5 < t < 6 ds fy, 
 20 > F > 0 
 FBD of block A 

    aA = 0, ruko T = 0 

      aB = 0, ?k"kZ.k cy f2 = 0 
 f1 = F 
 So (D)  s  and (A) s 
 Alternate : 

 tc F = 20 = 40 sin
t

6


     t = 1 sec. 

 F = 0 = 40 sin
t

6


        t = 6 sec.    

 sine oØ esa leferrk ds iz;ksx ls 

 Nk;kafdr Hkkx ds fy, F < 20, aA = 0, T = 0, aB = 0 

 For 1 < t < 5, aA = 0, T  0, aB = 0  
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DAILY PRACTICE PROBLEMS 

NO. B10 TO B11 
 

 

DPP  No. : B11 (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. : B11 
1. (A)  2. (B)  3. (B)  4. (A)  5. (A)  6. (A) 7. (B) 
8. (C)  9. (C)  10. (C)  11. (B)  12. (C)  13. (A)  14. (C) 
15. (D) 16. (C)  17. (D)  18. (C)  19. (D)  20. (D) 
 
1. Velocity (v) versus displacement (S) graph of a particle moving in a straight line is shown in figure. 

Corresponding acceleration (a) versus velocity (v) graph will be     
 ljy js[kk esa xfr djrs gq;s ,d d.k ds osx (v) rFkk foLFkkiu (S) dk xzkQ fp=k esa fn[kk;k x;k gSA blds laxr 

Roj.k  (a) rFkk osx (v) dk xzkQ gksxk &  

     

 (A*) 

10

10

(m/s)

   (m/s2)a

 (B) 

10

10

(m/s)

   (m/s2)a

 (C) 
10

(m/s)

   (m/s2)a

  (D) 

10

10

(m/s)

   (m/s2)a

 

Sol. From the given graph relation between velocity (V) and displacement (S) is given by 

   = S 

  
d

dS


= 1 

 Hence, acceleration  a = 
d

dS


  

    a =  × 1 
    a =  
 Therefore, graph between acceleration    
 and velocity will be as shown. 
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gy fn;s x;s xzkQ ls osx () rFkk foLFkkiu (S) ds chp lEcU/k fn;k tk ldrk gSA  

   = S 

  
d

dS


 = 1 

 blfy,, Roj.k a = 
d

dS


  

    a =  × 1 
    a =  
 blfy,, Roj.k rFkk osx ds chp xzkQ fp=kkuqlkj gksxkA  

  
 
2. In the figure shown, the maximum number of reflections will be : 
 (fn;s x;s fp=k esa] ijkorZu dh vf/kdre la[;k gksxh)  

           
 (A) 2   (B*) 3   (C) 4   (D) 1 
Sol. As after third reflection finally emergent ray is parallel to mirror M2. Hence possible no. of reflections  

= 3. 

  

Normal

Normal

Normal

50º
40º

30º

30º

10º
10º

M2

M1

40º
50º
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3. A ray is incident on interface of two media at critical angle as shown in the figure.  
 

1 

2 90° 

 
 (A) If 1 and 2 both are increased by same amount the ray will suffer total internal reflection 
 (B*) If 1 and 2 both are increased by same amount the ray will suffer refraction and angle of refraction 

will be less then 90°. 
 (C) If 1 and 2 both are doubled ray will suffer total internal reflection 
 (D) If 1 and 2 both are doubled ray will suffer refraction and angle of refraction will be less then 90°. 

,d fdj.k nks ek/;eksa ds vUrjki`"B ij fp=kkuqlkj ØkafUrd dks.k ij vkifrr gksrh gSA  
 

1 

2 90° 

 
 (A) ;fn 1 rFkk 2 nksuksa leku ek=kk ls c<k;s tk;sa] rc fdj.k iw.kZ vkUrfjd ijkofrZr gksxhA  

 (B*) ;fn 1 rFkk 2 nksuksa leku ek=kk ls c<k;sa tk;sa] rc fdj.k viofrZr gksxh] rFkk viorZu dks.k 90° ls NksVk 

gksxkA  

 (C) ;fn 1 rFkk 2 nksuksa nqxqusa fd;s tk;sa] rks fdj.k iw.kZ vkUrfjd ijkofrZr gksxhA  

(D) ;fn 1 rFkk 2 nksuksa nqxqusa fd;k tk;sa] rc fdj.k viofrZr gksxh] rFkk viorZu dks.k 90° ls NksVk gksxkA  
Sol. 

 

 

1 

2 90° 

 

 
 In given case 

  sin  = 2

1




 

 If we increase both indices by x 

  sin ic = 2

1

x

x

 
 

 > 2

1




   (Since 1 > 2 ) 

  ic > 
Ray will suffer refraction.  

  If 1 & 2 both are doubled critical angle will remain same, so the direction of refracted ray will remain 
same 

 

 

1 

2 90° 
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nh xbZ fLFkfr esa  

  sin  = 2

1




 

 ;fn ge nksuksa viorZukad dks x ls c<krs gSA  

  sin ic = 2

1

x

x

 
 

 > 2

1




   (pwafd 1 > 2 ) 

  ic > 
fdj.k viofrZr gksxhA  

  ;fn 1 rFkk 2 nksuksa nqxqusa fd;s tk;sa rks ØkafUrd dks.k vifjofrZr jgsxk] vr% viofrZr fdj.k dh fn'kk vifjofrZr 

jgsxhA 

 
4. For a prism kept in air it is found that for an angle of incidence 60°, the angle of refraction 'A',  angle of 

deviation '' and angle of emergence 'e' become equal. Then the refractive index of the prism is  
 gok esa j[ks fizTe ds fy, tc vkiru dks.k 60° gksrk gS] rks fizTe dk viorZu dks.k 'A', fopyu dks.k '' rFkk fuxZr 

dks.k e cjkcj ik;s tkrs gSA rc fizTe dk viorZukad  gS &   
 (A*) 1.73  (B) 1.15   (C) 1.5    (D) 1.33 
Sol. Given i = 60°  A =  = e    
  = i + e – A   = i  ( e = A) 

  = 

mA
sin

2
A

sin
2

  
 
   Here angle of deviation is minimum ( i = e) 

  = 
 

60 60
sin

2

sin 60 / 2

   
 
 


 

 
5. Distance between two images formed by upper and lower part of the point object placed at 30 cm from 

given lens. 
 fn;s x;s ySUl ls 30 cm nwjh ij fLFkr oLrq ds  Åijh Hkkx rFkk fupys Hkkx }kjk nks çfrfcEc curs gS] çfrfcEcksa ds 

e/; nwjh gksxh&    

       
 (A*) 66 cm  (B) 36 cm  (C) 72 cm  (D) 42 cm 

Sol. 
L

1

f
 = 

3
1

2

  
 

1 1

20 20

  
 

   FL = 20 cm 

 
1

f
 =  

1

10
– 

2

20
 = –

1

5
 

1

v
 +  

1

30
= 

1

5
  

1

v
 = 

1

30
 – 

1

5
 

 for lens  
1

v
 –  

1

30
= 

1

20
 ySUl ds fy, 
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6. A convex lens is cut into two parts in different ways that are arranged in four manners, as shown. Which 
arrangement will give maximum optical power ?   

 ,d mRry ySUl dks fHkUu&fHkUu rjhdksa ls nks Hkkxksa esa dkVdj n'kkZ;s vuqlkj pkj fLFkfr;ksa esa la;ksftr fd;k x;k gSA 

dkSu lk la;kstu egRre izdk'kh; 'kfä nsxk &   

 (A*)   (B)   (C)   (D)  

 
Sol. Focal length is minimum in case I, therefore power is maximum. 
Sol. izFke fLFkfr esa Qksdl nwjh U;wure gS blfy,] 'kfDr vf/kdre gSA  

 
7. The following data are given for a crown glass prism ;    

refractive index for blue light nb = 1.521 
 refractive index for red light nr = 1.510 
 refractive index for yellow light ny = 1.550 
 Dispersive power of a parallel glass slab made of the same material is :  
 Økmu dk¡p ds fizTe ds fuEu vkadMs fn;s x;s gS &  

 uhys izdk'k dk viorZukad nb = 1.521 

 yky izdk'k dk viorZukad nr = 1.510 

 ihys izdk'k dk viorZukad ny  = 1.550  

 bl inkFkZ ls cuh lekUrj dk¡p ifV~Vdk dh fo{ksi.k {kerk gS &   
 (A) 0.01  (B*) 0.02  (C) 0.03  (D) 0 

Sol. Dispersive power fo{ksi.k {kerk () = b r

y

n n

n 1




=
1.521 1.510

1.550 1




  = 0.02 

8. Two blocks of mass 4 kg and 6kg are attached by a spring of spring constant k = 200 N/m, both blocks 
are moving with same acceleration. Find elongation in spring :   

 4 kg vkSj 6kg nzO;eku ds  nks CykWd] k = 200 N/m, fLçax fu;rkad okyh fLçax ls tqM+s gq, gS rFkk nksauks CykWd leku 

Roj.k ls xfr dj jgs gS] rks fLçax esa foLrkj Kkr djksA     

      
 (A) 2 cm  (B) 6 cm  (C*) 4 cm  (D) 10 cm 

Sol.   

 a = 
20

10
 = 2m/s2 

 a = 2m/s2 

  
 kx = 4(a) 

 200 (x) =  4 × 2  x = 
4

100
 m = 4 cm 

 
 
 
 



 

  

 

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.-16 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

9. Two smooth rings  A and B are connected by a string. A another string connect Ring A and block, if 
strings are tight then  at given moment :   

 nks fpduh oy; A o B Mksjh }kjk tqM+h gqbZ gSA vU; Mksjh oy; A o CykWd ls tqM+h gqbZ gS] ;fn Mksfj;ka ruh gqbZ gS 

rc fn;s x;s {k.k ij :    

     
 (A) v

B
 = 15 m/s  (B) v

B
 = 24 m/s  (C*) v

B
 = 20 m/s  (D) v

B
 = 12 m/s 

Sol.  

 v
A
 cos37º = 12 

 v
A
 = 15 m/s 

 and rFkk v
A
 cos37º = v

B
 cos53º   v

B
 = 20 m/s. 

 
10.  The blocks A and B shown in the figure have masses M

A 
= 5 kg and M

B
 = 4 kg. The system is released 

from rest. The speed of B after A has travelled a distance 1 m along the incline is   
  fp=kkuqlkj A rFkk B CykWd ds nzO;eku Øe'k% M

A 
= 5 kg rFkk M

B
 = 4 kg gSA fudk; dks fojke ls eqDr fd;k tkrk 

gSA  A }kjk urry ij 1 ehVj dh nwjh r; djus ds i'pkr! B dk osx gS \ 

            

  (A)  
3

g
2

     (B)  
3

4
g    (C*) 

g

2 3
    (D) 

g

2
  

Sol. (C) If A moves down the incline by 1 metre, B shall move up by  
1

2
metre. If the speed of B is v then the 

speed of A is 2v.  

  ;fn  A urry ij 1 ehVj uhps tkrk gS rks B Åij dh vksj 
1

2
 ehVj pysxkA ;fn B dk osx v gS rks A dk osx 2v 

gSA 

  From conservation of energy: 
  Gain in K.E. = loss in P.E. 
  K.E. esa o`f) = P.E. esa gkfu 

  
1

2
m

A
 (2v)2  + 

1

2
 m

B
 v2 = m

A 
g × 

3

5
 – m

B
 g × 

1

2
 

  Solving we get  gy djus ij 

     v = 
1 g

2 3
   Ans.   
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11. A horse drinks water from a cubical container of side 1 m. The level of the stomach of horse is at 2 m 
from the ground.  Assume that all the water drunk by the horse is at a level of 2 m from the ground. 
Then minimum  work done by the horse in drinking the entire water of the container is  (Take 

water
 = 

1000 kg/m3 and g = 10 m/s2 ) :    
 1 m  Hkqtk okys ?kukdkj ik=k ls ,d ?kksM+k ikuh ih jgk gSA ?kksM+s ds isV dh /kjkry ls Åpk¡bZ 2 m gS ;g ekfu, fd 

?kksM+s }kjk ih;s x, ikuh dk ry /kjkry ls 2m Åpk¡bZ ij gS rks ik=k esa j[ks lEiw.kZ ikuh dks ihus esa ?kksM+s }kjk fd;k 

x;k U;wure dk;Z gSA (
water

 = 1000 kg/m3 rFkk g = 10 m/s2 ) :                 

 
 (A) 10 kJ  (B*) 15 kJ  (C) 20 kJ  (D) zero  'kwU; 

Sol. (B) The mass of water is  ikuh dk nzO;eku 

   

h=1.5m

   
 m = 1 × 103 kg 
  The increase in potential energy of water is  
  ty dh fLFkfrt ÅtkZ esa o`f) 
    = mgh = (1 × 103) (10) 1.5 = 15 kJ     
 

12. The figure shows a hollow cube of side 'a' of volume V. There is a small chamber of volume 
V

4
 in the 

cube as shown. This chamber is completely filled by m kg of water.  Water leaks through a hole H and 
spreads in the whole cube. Then the work done by gravity in this process assuming that the complete 
water finally lies at the bottom of the cube is :                

 a Hkqtk rFkk V vk;ru dk ,d [kks[kyk ?ku fp=k esa iznf'kZr gSA fp=kkuqlkj blesa ,d NksVk 
V

4
 vk;ru dk ?ku {kS=k 

gSA bl y?kq {kS=k dks m fdxzk nzO;eku ds ikuh ls Hkj fn;k tkrk gSA ikuh ,d Nsn H }kjk fudydj lkjs ?ku esa 

QSyrk gSA ;g ekuuk gS vUr esa lkjk ikuh ?ku ds ry esa vk tkrk gS] rks bl izfØ;k esa xq:Ro }kjk fd;k x;k dk;Z 

gksxk  

         

 (A)  
1

2
mg a  (B)  

3

8
mg a  (C*)  

5

8
mga   (D)  

1

8
mga 
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Sol. (C) Let h be the height of water surface, finally 
 ekuk vUr esa ikuh ds lrg dh Åpk¡bZ h gSA 

    

  a2h = a . 
a

2
  . 

a

2
  ;  h =  

a

4
   

 

  C.M. gets lowered by 
3a a

4 8

  
 

 =   
5a

8
  Work done by gravity = mg 

5a

8
 

 nzO;eku dsUnz uhps vk;sxk 
3a a

4 8

  
 

 = 
5a

8
    vr% xq:Ro }kjk fd;k x;k dk;Z = mg

5a

8
  

 
13. A body is projected with kinetic energy k at angle  with the vertical. Neglecting friction, its potential 

energy at the highest point will  be    
 ,d oLrq ftldh xfrt ÅtkZ k gS] Å/okZ/kj ds lkFk  dks.k ij iz{ksfir dh tkrh gSA ok;q izfrjks/k dks ux.; ekurs 

gq, mPpre fcUnq ij bldh fLFkfrt ÅtkZ gksxhA   

 (A*) k cos2   (B) k sin2   (C) k   (D) zero 
 

Sol. u sin
 

 

KE + P.E = K  

   P.E = K – 
1

2
 mu2 sin2 

         = K – Ksin2      
         = K cos2  
 
14. The potential energy of a particle varies with distance x as shown in the graph. 
 ,d d.k dh fLFkfrt ÅtkZ dk nwjh x ds lkFk lEcU/k fp=k esa çnf'kZr gS rks    

        
 The force acting on the particle is zero. 
 d.k ij vkjksfir cy fuEu ij 'kwU; gksxkA 
 (A) at position C     (B) at position B and D   
 (C*) at positions B and C   (D) at positions A and D. 
 (A) C fLFkfr ij     (B) B rFkk D fLFkfr ij   

 (C*) B rFkk C fLFkfr ij    (D) A rFkk D fLFkfr ij   

Sol. Slope is zero at positions B and C 
dU

F
dx

   
 

 

 B rFkk C fLFkfr ij ço.krk 'kwU; gS ] vr%  
dU

F
dx
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15. 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 'kwU; 
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 
 
16. The focal length of a lens of refractive index 3/2 is 10 cm in air. The focal length of that lens in a 

medium of refractive index 7/5 is: 
 ,d ySal] ftldk viorZukad gok esa 3/2 gS] dh gok esa Qksdl nwjh 10 cm gS A bl ySal dh ek/;e ftldk 

viorZukad 7/5 gS] esa Qksdl nwjh gS: 

 (A)  70 cm  (B) 10/7 cm  (C*) 70 cm  (D) none of these 

Sol.  
1

10
=

3
1

2

  
  1 2

1 1

R R

 
 

 
        .............(1) 

 when placed in medium of RI 
7

5

1

F
  = 

3 / 2
1

7 / 5

  
  1 2

1 1

R R

 
 

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

 Dividing (1) by (2) F = 70 cm 

 
7

5
 ek/;e ds viorZukad ds ek/;e ij j[kus ij 

1

F
  = 

3 / 2
1

7 / 5

  
  1 2

1 1

R R

 
 

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

 (1) dks  (2) ls Hkkx nsus ij F = 70 cm 
 
17. 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;s x;s dk;Z dk eku D;k gksxk tc oLrq or̀ ij vk/kh ifjf/k ds cjkcj 

nwjh pyrh gSA  

 (A)  
2m v

r
 r    (B) m v2   (C)  

1

2
m v2  (D*)  zero 'kwU; 

Sol. W = F . dS  = 0   because D;ksafd   F .dS  = 0    
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18. A small mass m is placed and released from the vertical portion of a quarter circular arc as shown in 

figure. As it slides, the acceleration of the mass M on the smooth horizontal surface  
 m nzO;eku dks ,d pkSFkkbZ o`Ùkkdkj oØ ds 'kh"kZ ls fp=kkuqlkj NksM+k tkrk gSA tc CykWd m fQlyrk gS rks M  

nzO;eku okys CykWd dk fpduh {kSfrt lrg ij Roj.k :  

        
 (A) Continuously increases (B) Continuously decreases 
 (C*) First increases then decreases (D) First decreases then increases 
 (A) yxkrkj c<+sxkA  (B) yxkrkj ?kVssxkA 

 (C*) igys c<+sxk fQj ?kVsxkA  (D) igys ?kVsxk fQj c<+sxkA 
Sol. At the highest point and lowest point the component of normal reaction between M and m in the 

horizontal is zero. 
 But in between these points, normal reaction in the horizontal direction was non-zero. 
 That means normal reaction in horizontal direction first increases then decreases and so the 

acceleration of mass ‘M’. 
 mPpre rFkk fuEure fcUnq ij vfHkyEc izfrfØ;k dk ?kVd {kSfrt esa M rFkk m ds chp 'kwU; gSA . 

 ijUrq bu fcUnqvksa ds chp esa] {kSfrt fn'kk esa vfHkyEc izfrfØ;k v'kwU; FkhA bldk eryc vfHkyEc izfrfØ;k igys 

{kSfrt fn'kk esa c<+rh gS mlds ckn ?kVrh gSA vr% æO;eku ‘M’ dk Roj.k igys c<+sxk fQj ?kVsxkA 
 
19. A small bead of mass m = 1 kg is carried by a circular hoop having centre at C and radius r = 1 m which 

rotates about a fixed vertical axis. The coefficient of friction between bead and hoop is µ = 0.5. The 
maximum angular speed of the hoop for which the bead does not have relative motion with respect to 
hoop.(Take g = 10 m/s2) 

  ,d o`Ùkkdkj ywi ftldh f=kT;k r = 1 m rFkk dsUnz C gS] ;g fLFkj Å/okZ/kj v{k ds lkis{k ?kw.kZu dj jgh gSA bl ij  

m = 1 kg dk NksVk eudk fp=kkuqlkj fLFkr gSA ywi rFkk euds ds e/; ?k"kZ.k xq.kkad µ = 0.5 gSA ywi ds lkis{k euds 

dh lkis{k xfr ugha gks blds fy, ywi dh vf/kdre dks.kh; pky D;k gksxh \ (yhft, g = 10 m/s2) 

                  

  (A)    1/2

5 2     (B)   1/ 2

10 2    (C)   1/ 2

15 2   (D*)  1/ 2

30 2  
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Sol. (D) The maximum angular speed of the hoop corresponds to the situation when the bead is just about 
to slide upwards. 

  The free body diagram of the bead is 

      
  For the bead not to slide upwards. 
    m2 (r sin 45°) cos 45° – mg sin 45° < N   .................... (1) 
  where N = mg cos 45° + m2 (r sin 45º) sin 45°   .................... (2) 
  From 1 and 2 we get. 

     =   30 2  rad / s. 

gy   (D) tc chM Åij dh vksj Bhd fQlyus dh fLFkfr esa gksrk gS rc ywi dk dks.kh; osx vf/kdre gSA chM dk  free 
body diagram  

      
  chM dks Åij dh vksj ugha fQlyus ds fy,  

    m2 (r sin 45°) cos 45° – mg sin 45° < N   .................... (1) 
  tgk¡  N = mg cos 45° + m2 (r sin 45º) sin 45°    .................... (2) 

  leh0 1 rFkk 2 ls 

  = 30 2  rad / s. 

 
20. A small coin of mass 40 g is placed on the horizontal surface of a rotating disc. The disc starts from rest 

and is given a constant angular acceleration  = 2 rad/s2. The coefficient of static friction between the 
coin and the disc is µs = 3/4 and coefficient of kinetic friction is µk = 0.5. The coin is placed at a distance 
r = 1 m from the centre of the disc. The magnitude of the resultant force on the coin exerted by the disc 
just before it starts slipping on the disc is :   (Take g = 10 m/s2)  

 ,d NksVk flDdk ftldk nzO;eku 40 xzke gS] dks ,d ?kwerh gq, pdrh dh {kSfrt lrg ij j[kk tkrk gSA pdrh 

fLFkjkoLFkk ls izkjEHk gksrh gS rFkk bls  = 2 jsfM;u/lS2 dk fu;r dks.kh; Roj.k iznku djrs gSaA pdrh o flDds ds 

e/; LFkSfrd ?k"kZ.k xq.kkad µs = 3/4 gS rFkk xfrd ?k"kZ.k xq.kkad µk = 0.5 gSaA flDds dks pdrh ds dsUnz ls r = 1 eh0 

dh nwjh ij j[kk tkrk gSA flDds ds pdrh ij fQlyus ls Bhd igys pdrh }kjk flDds ij yxk;k x;k dqy cy 

gksxk&(yhft, g = 10 m/s2)  

          

( )Å/okZ/kj

        
  (A) 0.2 N     (B) 0.3 N     (C) 0.4 N   (D*) 0.5 N 
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Sol.  

  The friction force on coin just before coin is to slip will be : f = µs mg  
  flDds ds fQlyus ls igys flDds ij ?k"kZ.k cy : f = µs mg  
  Normal reaction on the coin ; N = mg  
  flDds ij vfHkyEc çfrfØ;k cy ; N = mg  
  The resultant reaction by disk to the coin is  
  flDds ij fMLd }kjk ifj.kkeh çfrfØ;k gS 

  = 2 2N f  =  2 2 2
s(mg) (mg)  = mg 21         

 = 40 × 10–3 × 10 × 
9

1
16

  = 0.5 N 
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Comprehension ('–1' negative marking) Q.6 to Q.7           (3 marks 2 min.)  [06, 04] 
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. : B12 

1. (B)  2. (A)  3. (D)  4. (D)  5. (A)  6. (A) (B) (C)  
7. (B) (C)  8. A  (10, – 20) and B (11 cm, – 20 cm), size = 1cm  9. 2600 
10. (A) – (p, t) ; (B) – (p, t) ; (C) – (s) ; (D) – (q, t) 
 
1. An object approaches a fixed diverging lens with a constant velocity from infinity along the principal 

axis. The relative velocity between object and its image will be :  
 ,d oLrq vuUr ls fLFkj vilkjh ySal dh eq[; v{k ds vuqfn'k bldh rjQ fu;r osx ls xfr'khy gSA oLrq o blds 

izfrfcEc dk lkis{k osx gksxk %  
 (A) increasing        (B*) decreasing  
 (C) first increases then decreases  (D) first decreases and then increases. 
 (A) c<s+xk         (B*) ?kVsxk 

 (C) igys c<+sxk fQj ?kVsxk    (D) igys ?kVsxk RkFkk fQj c<+sxk 

Sol. Vi = 
2

2

v

u
V0 & v = 

uf

u f 
    

f

u f




  = 
v

u
 

 Vrel = V0 – Vi =  
2

2

v
1

u

 
 

 
V0 =   

2
f

1
f u

       
V0 as u increases vrel decreases 

 pwafd u c<+rk gS  vrel ?kVrk gSA 
 
2. The acceleration of the blocks (A) and (B) respectively in situation shown in the figure is: (pulleys & 

strings are massless)   
 fp=k esa n'kkZ;h xbZ fLFkfr esa xqVdksa (A) o (B) ds Roj.k Øe'k% gSa  ¼f?kjfu;k¡ o Mksfj;k¡ nzO;ekughu gS½ 

 

  (A*)  
2 g

7
downward, 

g

7
upward   (B)  

2 g

3
downward, 

g

3
upward 

 (C)  
10

13
g downward, 

5 g

13
upward  (D) none of these   
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  (A*) 
2 g

7
 uhps dh vksj , 

g

7
 Åij dh vksj   (B) 

2 g

3
uhps dh vksj , 

g

3
Åij dh vksj  

 (C)  
10

13
g uhps dh vksj , 

5 g

13
 Åij dh vksj   (D) buesa ls dksbZ ugha    

Sol. The F.B.D. of block A and B are    

     
 from constraint, the acceleration of A & B are ‘2a’ and ‘a’ respectively. Applying Newton’s second law to 

blocks A and B, we get  
  4g – T = 4 (2a)    ........(i) 
  2T – 5g = 5(a)    ........(ii) 

 solving we get acceleration of A and B as 
2 g

7
downward, 

g

7
upward respectively.   

gy (A) 

 xqVds A o B ds eqDr oLrq js[kkfp=k gSa - 

     
 ckf/kr xfr ds dkj.k] A o B ds Roj.k Øe'k% ‘2a’ o ‘a’ gSaA xqVds A o B ij U;wVu dk f}rh; fu;e vkjksfir djus 

ij ge ikrs gSa,  
  4g – T = 4 (2a)    ........(i) 
  2T – 5g = 5(a)    ........(ii) 

 budks gy djus ij ge ikrs gSa A o B ds Roj.k Øe'k% 
2g

7
 uhps dh vksj o  

g

7
 Åij dh vksj gSA  

 
3. 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) 1 2 2 1

1 2

Fm F m

(m m )




  (B)  1 2F F

2


  (C) 1 1 2 2

1 2

m F m F

(m m )




  (D*) 1 2 2 1

1 2

Fm F m

m m




 

Sol.  1

1

F kx

m


= 2

2

kx F

m


 

 = m2F1 – kxm2 = kxm1 – m1F2 

   kx(m1 + m2) = m1F2 + m2F1    kx = 2 2 1 1

1 2

m F m F

(m m )
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4. The work done by the force F


=  2 2ˆ ˆA (y i 2x j) , where A is a constant and x & y are in meters around 

the path shown is: 

 cy  F


=  2 2ˆ ˆA (y i 2 x j)   }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.  

c

y

O A
x

B(d,d)

 
 W = F .dx   = A  (y2 î + 2x2 ĵ ) . (dx î  + dy ĵ .)  

 = A 2 2(y dx 2x dy)   

 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)  
 
 
5. 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 :  

  
3 4 4ˆ ˆ ˆF x 10 i 20 y j z 16 k
4 3 3

               
     


          

 W = F . ds
 

 

 = 
(4 , 20, 0)

(0, 5,12)

3 4 4ˆ ˆ ˆ ˆ ˆ ˆx 10 i 20 y j z 16 k . dx i dy j dz k
4 3 3

                            
  = 192 J  

 Alternating Solution : 
 Work done can also be found by finding area under these curves. 
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    Paragraph for Question Nos. 6 and 7 

iz'u 6 vkSj 7 ds fy, vuqPNsn 
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  
2ˆF 3x i


 acts on the particle.  

Now answer the following questions :  
 ,d d.k vyx&vyx iFkksa ls OAC, OBC rFkk ODC ds vuqfn'k fp=kkuqlkj pyk;k tkrk gSA iFk ODC ,d ijoy; 

y = 4 x2 gSA d.k ij ,d  cy 
2ˆF 3x i


  vkjksfir gSA vc fuEu iz'uksa ds mÙkj nhft;sA 

    

y

B C(1,4)

D

O A
x
   

6. Choose the incorrect options      

(A*) The work done by the force F


 on the particle on the path OAC is 8 J 

 (B*) The work done by the force F


 on the particle on the path ODC is 64J 

 (C*) The work done by the force  F


 on the particle on the path ODC is 
19

J
3

  

 (D) The work done by the force F


 on the particle on the path OAC is 1 J 
 vlR; fodYiksa dk p;u dhft,A 

(A*) iFk OAC ds vuqfn'k d.k ij cy F


  }kjk fd;k x;k dk;Z 8J gksxkA 

 (B*) iFk ODC ds vuqfn'k d.k ij cy F


  }kjk fd;k x;k dk;Z 64J gksxkA 

 (C*) iFk ODC ds vuqfn'k d.k ij cy F

   }kjk fd;k x;k dk;Z 

19
J

3
 gksxkA 

 (D) iFk OAC ds vuqfn'k d.k ij cy F


  }kjk fd;k x;k dk;Z 1J gksxkA 
 

7. For the force  2ˆ ˆF xyi x yj 


choose the correct option (s)   

 (A) is conservative 
 (B*) is non-conservative 

(C*) The work done by the force  F


 on the particle on the path OBC is 2J 
 (D) The work done by the force  on the particle on the path OBC is 8J 

 cy 
2ˆ ˆF xyi x yj 


 ds fy, lgh fodYiksa dk p;u dhft,A      

 (A) laj{kh gS  

 (B*) vlaj{kh gS  

 (C*) iFk OBC ds vuqfn'k d.k ij cy F


  }kjk fd;k x;k dk;Z 2J gksxkA 

 (D) iFk OBC ds vuqfn'k d.k ij cy F


  }kjk fd;k x;k dk;Z 8J gksxkA 
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8. An object AB of height  5 mm is kept to the left and on the axis of a converging lens of focal length  
10 cm as shown in the figure. A plane mirror M is placed inclined at 450 to the lens axis at a distance of 
10 cm to the right of the lens. Find the size of the image of object AB and the coordinates of  the image 
of points  A & B formed by this combination (take the centre of the lens as the origin and the lens axis 
as the positive x-axis). Consider the image after one refraction from lens and then one reflection from 
mirror only.   

 5 mm ÅpkbZ dh ,d oLrq AB, 10cm. Qksdl nwjh ds ,d vfHklkjh ysal dh v{k ij cka;h vksj fp=kkuqlkj j[kh gSA 

,d lery niZ.k M ysal ds nka;h vksj 10 cm dh nwjh ij ysal dh v{k ls 450 ds dks.k ij j[kh gqbZ gSA bl la;kstu   

}kjk cus oLrq AB ds izfrfcEc dk vkdkj rFkk fcUnw  A rFkk B ds izfrfcEcks ds funsZ'kkad Kkr dhft,A¼ysal dk dsUnz 

ewy fcUnw ij rFkk ysal dh v{k /kUkkRed x-v{k ekuh gSA½ izfrfcEc dks ysal ls viorZu rFkk fQj niZ.k ls ijkorZu ds 

i'pkr~ ekfu,A   

      

Sol.   

 For the lens ySal ds fy,  
1

v
– 

1

u
 = 

1

f
 

1

v
  – 

1

5
 =  

1

10
   v =  – 10cm  

             m =  
v

u
= 

10

5




 = + 2  

  size of image izfrfcEc dk vkdkj  = 1cm   

 Ray diagram is : fdj.k fp=k gSA       

 Image of A will be on the vertical line PQ & image of AB  
 will be at  AB. (horizontal) 
 By geometry AP = AP = 20cm  
 Coordinates are : A  (10, – 20) and B (11 cm, – 20 cm), size = 1cm Ans. 
 Adk izfrfcEc Å/okZ/kj js[kk PQ ij gksxk rFkk AB dk izfrfCkEc  AB ij gksxk ¼{kSfrt½ 

 T;kfefr }kjk AP = AP = 20cm  

 funsZ'kkad gS : A  (10, – 20) vkSj B (11 cm, – 20 cm), vkdkj = 1cm Ans. 
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9. A particle of mass m = 1 kg is lying at rest on x-axis, experiences a net force given by law   
F = x (3x – 2) Newton, where x is the x-coordinate of the particle in meters. The magnitude of minimum 
velocity in negative x-direction to be imparted to the particle placed at x = 4 meters such that it reaches 

the origin is  
P

27
m/s. Find the value of  P.     

 m = 1 kg nzO;eku dk d.k x-v{k ij fojkekoLFkk esa j[kk gqvk gS ;g d.k fu;e F = x (3x – 2) }kjk dqy cy 

vuqHko djrk gSA tgk¡ x, d.k dk x-funsZ'kkad ehVj esa gSaA x = 4m ij j[ks gq;s d.k dks ewy fcUnq ij igq¡pkus ds fy, 

_.kkRed  x-fn'kk esa U;wure osx dk ifjek.k 
P

27
m/s gSA P dk eku Kkr djksA    

Ans. 2600 

Sol.  The particle is at equilibrium at x = 0 and x = 
2

3
. 

   

 The particle is in stable equilibrium at x = 0 metre and unstable equilibrium at x =
2

3
 metre 

  The minimum speed imparted to the particle should be such that it just reaches x =
2

3
  from there on it 

shall automatically reach x = 0  

   
1

2
mv2 = –

2/ 3

4

F dx   = – 
2/ 3

4

x (3x 2) dx


  = 
1300

27
 or v = 

2600

27
m/s 

 x = 0 rFkk x =  
2

3
 ij d.k lkE;oLFkk esa gksxk . 

   

 x = 0 ij d.k LFkkbZ lkE;oLFkk esa gksxk rFkk x = 
2

3
 ij vLFkkbZ lkE;oLFkk esa gksxkA 

 vr% d.k dks bruh U;wure pky nh tk;s fd ;g x = 
2

3
 ij igqap tk;s rFkk blds i'pkr~ Lor% x = 0 ij igqap tk;s   

  
1

2
mv2 = –

2/ 3

4

F dx   = – 
2/ 3

4

x (3x 2) dx


  = 
1300

27
 or v = 

2600

27
m/s 
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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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Course : VISHESH (01JD) 

PPHHYYSSIICCSS

DPPDPPDPP
DAILY PRACTICE PROBLEMS 

NO. B13 TO B14 
 

DPP  No. : B13 (JEE-Advanced) 
Total Marks :  36         Max. Time : 26 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.5     (4 marks 2 min.)  [16, 08] 
Comprehension ('–1' negative marking) Q.6 to Q.8           (3 marks 2 min.)  [09, 06]  
Subjective Questions ('–1' negative marking) Q.9 to Q.10          (4 marks 5 min.)  [08, 10] 
 

ANSWER KEY OF DPP  NO. : B13 
1. (C)  2. (B) (D)  3. (B)(C)  4. (B) (C)(D)  5. (B)(C) 

6. (A)  7. (B)  8. (C)  9. 48 N 10. – 
2a

2


 

 
1. A bead of mass m is located on a parabolic wire with its axis vertical and vertex at the origin as shown 

in figure and whose equation is x2 = 4ay. The wire frame is fixed in vertical plane and the bead can slide 
on it without friction. The bead is released from the point y = 4a on the wire frame from rest. The 
tangential acceleration of the bead when it reaches the position given by y = a is :   

 fp=kkuqlkj ijoy; dh lehdj.k x2 = 4ay gSA bldh v{k Å/okZ/kj rFkk 'kh"kZ ewy fcUnq ij gS] bl ijoy; rkj ij  
m nzO;eku dh eudk fLFkr gSA rkj dk Ýse Å/okZ/kj ry esa fLFkj gS rFkk eudk ¼eudk½ fcuk ?k"kZ.k ds ijoy; ij 

fQly ldrk gSA rkj Ýse ij y = 4a fcUnq ls eudk fLFkjkoLFkk ls NksM+k tkrk gSA tc eudk y = a fLFkfr ij 
igq¡prk gS rks bldk Li'kZjs[kh; Roj.k gS :  

          

 (A) 
g

2
   (B) 

3g

2
  (C*) 

g

2
  (D) 

g

5
 

Sol.  

 
 x2 = 4ay 
 Differentiating w.r.t. y, we get    
 y ds lkis{k vodyu 

  
dy

dx
 =  

x

2a
       

  At (2a, a), 
dy

dx
  = 1     hence vr%  = 45° 

 the component of weight  along tangential direction is mg sin . 
 Hkkj dk Li'kZ js[kh; fn'kk esa ?kVd  mg sin . 
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 hence tangential acceleration is g sin  = 
g

2
 

 vr% Li'kZ js[kh; Roj.k  g sin  = 
g

2
  

 
 
2. A point object 'O' is placed at focus of a diverging lens of focal length ' f '. When a converging lens of 

focal length (f/2) is placed in between object and lens at distance f/2 from diverging lens then: 
 Qksdl nwjh  f  ds vilkjh ysal ds Qksdl ij ,d fcUnqor~ oLrq O j[kh xbZ gSA tc vilkjh ysal vkSj oLrq ds chp 

]vilkjh ysal ls f/2 nwjh ij ,d f/2 Qksdl nwjh dk vfHklkjh ysal j[kk tk;s rks &   
 (A) The final image will be found at second focus of the converging lens 
 (B*) Final image will be formal on the object itself. 
 (C) Final image is real. 
 (D*) Final image is virtual. 
 (A) vfUre izfrfcEc vfHklkjh ySal ds f}rh; Qksdl ij feysxkA  

 (B*) vfUre izfrfcEc blds fcEc ij cusxkA    

 (C) vfUre izfrfcEc okLrfod gSA    

 (D*) vfUre izfrfcEc vkHkklh gSA  

Sol.  

 The object is at first focus of converging lens hence emergent rays are parallel to principal axis. After 
refraction from the diverging lens these rays appear to come from the 2nd focus of diverging   

 lens, where the object is situated.          
Sol. oLrq vfHklkjh ySal ds igys Qksdl ij fLFkr gS vr% fuxZr fdj.ksa eq[; v{k ds lekukUrj gSA vilkjh ySal ls 

viorZu ds ckn ;g fdj.ksa vilkjh ySal ds 2nd Qksdl ls vkrh gqbZ izrhr gksrh gSA tgk¡ oLrq fLFkr gSA   
 
3. Which graph(s) show(s) the correct distribution of potential (at the points bewteen them) due to two like 

point charges. [x = distance from the charge on left]   
 nks leku fcUnq vkos'kksa ds dkj.k buds chp fLFkr fcUnqvksa ij foHko dk lgh forj.k fdl vkjs[k }kjk iznf'kZr gksrk 

gS\ [x = cka;h vksj ds vkos'k ls nwjh]      

 (A)  (B*)   (C*) (D)   

 
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 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 lgh fodYiksa dk p;u dhft;sA [g = 10 m/s2]   
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 (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 a


= 2 ( î ) m/s2 then friction acting on block is 44N. 

 (D*) If wedge is moving with a


= 10 ( î ) m/s2 then friction is 20N, downward on the wedge along the 
inclined. 

 (A) ;fn ost fu;r osx ls xfr dj jgk gS rks CykWsd ij dk;Zjr ?k"kZ.k cy 64N gksxkA  

 (B*) ;fn ost fu;r osx ls xfr dj jgk gS rks CykWsd dk Roj.k 'kwU; gksxkA   

 (C*) ;fn ost a


 = 2 ( î ) m/s2 ls xfr dj jgk gS rks CykWd ij dk;Zjr ?k"kZ.k cy 44N gksxkA  

 (D*) ;fn ost a


= 10 ( î ) m/s2 ls xfr dj jgk gS 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 

 

 

5. In the figure, a block rests on the top of a smooth fixed hemispherical tube of radius R in which it can 
just fit. Two springs are connected to the base as shown. The block is given a small jerk so that it can 
slide on the hemisphere. The F-X (F is magnitude of force and x is compression) graph for the springs 
is given below. Which of the following may be possible :  

 fp=k esa] ,d CykWd] fpduh tfM+r R f=kT;k dh v)Zo`Rrkdkj ufydk ds 'kh"kZ ij j[kk gS] ftlesa ;s iw.kZ :i ls Q¡lk 

gSA nks fLizax] ufydk ds vk/kkj ls fn[kk;s vuqlkj tksM+h xbZ gSA CykWd dks gYds ls /kDdk nsrs gSa] ftlls ;s ufydk 

ij fQly ldrk gSA fLizxksa ds fy,  F-X (F cy dk ifjek.k rFkk x fLizax esa laihMu) oØ uhps fn;s x;s gSA fuEu esa 

dkSu lEHko gS %        

                     
         
 (A)  Maximum compression in both springs will be same. 
  vf/kdre lEihMu nksuksa fLizaxksa esa leku gksxkA 
 (B*)  Maximum compressions in the springs during its to and fro motion about its original position   

 will be different. 
CykWd dh okLrfod fLFkfr ds ifjr% bldh bnZ fxnZ (to and fro) dh xfr ds nkSjku fLizaxksa esa vf/kdre 

lEihMu fHkUu gksaxsA 
 (C*)  The block will perform to and fro motion along the hemispherical surface about the original  

 position. 
  CykWd viuh izkjfEHkd fLFkfr ds b/kj&m/kj v)Zo`Rrkdkj lrg ij xfr djsxkA  
 (D)  The block can never come to the original position. 
  CykWd dHkh Hkh izkjfEHkd fLFkfr ij ugh ykSV ldrkA 
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Sol.  The two springs have different spring constants. Also energy remains conserved during the motion as 
no friction is prestent. 

 nks fLizaxsa vyx&vyx fLizax fu;rkad j[krh gS vkSj xfr ds nkSjku ÅtkZ lajf{kr jgrh gSA pwafd ?k"kZ.k mifLFkr ugha 

gSA 

COMPREHENSION vuqPNsn %    

 Two blocks A and B having masses m1 and m2 = 2m1 are connected in a vertical plane as shown. Both 
the springs are massless and ideal. The pulley is smooth and massless. The spring 1 has spring 
constant K1 and the spring 2 has spring constant K2. Strings are ideal and massless. The tension in 
spring 1 is T1 and in spring 2 is T2 

 nks CykWd A rFkk B ftudk nzO;eku m1 rFkk m2 = 2m1 gS dks Å/okZ/kj ry esa fp=kkuqlkj tksM+k tkrk gSA nksuksa fLizax 

nzO;ekughu rFkk vkn'kZ gSA iwyh fpduh rFkk nzO;ekughu gSA fLizax 1 dk fLizax fu;rkad K1 rFkk fLizax 2 dk fLizax 

fu;rkad K2 gSA jLlh;k¡ vkn'kZ rFkk nzO;ekughu gSA fLizax 1 esa ruko T1 rFkk fLizax 2 esa ruko T2 gSA 

        
 

6. When the string between block B and the pulley P is cut, then acceleration of m1 and m2 are a1 and a2 
respectively.  

 tc CykWd B rFkk iwyh P ds e/; dh jLLkh dkVh tkrh gSA rc m1 rFkk m2 ds Roj.k Øe'k% a1 rFkk a2 gS & 

 (A*) a1 = 4g , a2 = g      (B) a1 = 0, a2 = 0 
 (C) a1 = 0, a2 = g      (D) a1 = 2g , a2 = g   
Sol. (Tough)  The m2 will have free fall,    a2 = g   
 Before string is cut, Tension in spring 1 is 
  T1 = 2 m2g + m1 g = 5 m1 g 
 After the string is cut, the acceleration of m1  

   a1 = 1 1

1

5m g m g

m


 = 4g   

gy% (Tough)  m2 dk eqä fxjuk gksxk vr% a2 = g   

 jLlh dVus ls iwoZ] fLizax 1 esa ruko gksxk 

  T1 = 2 m2g + m1 g = 5 m1 g 
 jLlh dVus ds ckn] m1 dk Roj.k  

   a1 = 1 1

1

5 m g m g

m


  = 4g   

 
7. The string between pulley P and block B is cut. Then 
 iwyh P rFkk CykWd B ds e/; dh jLlh dkV nh tkrh gS] rc 

 (A) T1 = 0, T2 = 0 (B*) T1  0, T2 = 0 (C) T1  0, T2  0 (D) T1 = 0, T2  0 
Sol. Tension in spring 2 will become zero and the tension in spring 1 will not charge. 
gy% jLlh 2 esa ruko 'kwU; gksxk rFkk fLizax 1 esa ruko ifjofrZr ugh gksxkA 

 
8. If the string connecting block A and spring 1 is cut tensions in the springs are  
 ;fn CykWd A rFkk fLizax 1 dks tksM+us okyh jLlh dkV nh tkrh rks fLizaxks esa ruko gksaxs & 

 (A) T1 = 0; T2 = 0 (B) T1  0 ; T2 = 0 (C*) T1 = 0 ; T2  0 (D) T1  0 ; T2  0 
Sol. Tension in spring 1 is zero but tension in spring 2 will not change. 
 fLizax 1 esa ruko 'kwU; gksxk ijUrq fLizax 2 esa ruko ifjofrZr ugh gksxkA 
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9. Block B of mass 2 kg rests on block A of mass 10 kg. All surfaces are rough with the value of coefficient 
of friction as shown in the figure. Find the minimum force F that should be applied on block A to cause 
relative motion between A and B. (g = 10 m/s2)   

 nzO;eku 2 kg dk CykWd B ,d vU; 10 kg nzO;eku ds CykWd A ij fLFkj j[kk gSA fp=k esa fn[kk;s x;s vuqlkj ?k"kZ.k 

xq.kkad ds eku ls lHkh lrgsa [kqjnjh gSA CykWd 'A' ij yxk;s x;s U;wure cy F dk eku Kkr djks tks fd A rFkk B 

ds chp lkis{k xfr mRiUu dj ldsA ¼g = 10 eh-@lsd.M2½   

     

Sol. FBD of B   B dk eqDr oLrq fp=k  (aB)max = max

B

f

m
 = µSg = 2.5 m/s2  

 FBD of combined system l;qDr fudk; eqDr oLrq fp=k   

  fk = 0.15 (2 + 10) g = 18 N 
  Fmax

vf/kdre
 – fk = (mA + mB) (aB)max

vf/kdre
  Fmax

vf/kdre
 = fk + 12 × 2.5 = 48 N. 

 Ans.  48 N. 
 

10. A particle of mass ‘m’  moves along the quarter section of the circular path whose centre is at the origin. 

The radius of the circular path is ‘a’. A force  F


 = ˆ ˆyi xj  newton acts on the particle, where x, y denote 

the coordinates of position of the particle. Calculate the work done by this force in taking the particle 
from point A (a, 0) to point B (0, a) along the circular path.    

 ‘m’ nzO;eku dk ,d d.k ,d pkSFkkbZ o`Ùkkdkj iFk ds vuqfn'k xfr dj jgk gS] ftldk dsUnz ewy fcUnq ij gS] o`Ùkkdkj 

iFk dh f=kT;k ‘a’ gSA d.k ij ,d cy  F


 = ˆ ˆyi xj   U;wVu dk dk;Zjr gS] tgk¡ x, y d.k dh fLFkfr ds funsZ'kkad gSaA 

d.k dks o`Ùkkdkj iFk ds vuqfn'k fcUnq A (a, 0) ls fcUnq B (0, a) rd ys tkus esa bl cy }kjk fd;k x;k dk;Z Kkr 

djks \  

 
Sol.  Work done by force F;    F cy }kjk fd;k x;k dk;Z     

 w = F.dr


 = ˆ ˆ(yi xj)  . ˆ ˆ(dxi dyj)  =   (ydx xdy)  ..........(1) 

   x2 + y2 = a2      xdx + y dy = 0 

  W =  
ydy

y xdy
x

     
  

 = –  
2 2(x y )

x


 dy =

a 2

2 2
0

a

a y
  –  dy = – 

2a

2


 

 Alternate Method    oSdfYid fof/k  
 It can be observed that the force is tangent to the curve at each point and the magnitude is constant. 

The direction of force is opposite to the direction of motion of the particle. 
 ge ns[k ldrs gSa oØ ds izR;sd fcUnq ij Li'kZ js[kk cy gksrk gS rFkk bldk ifjek.k fu;r jgrk gSA  

 cy dh fn'kk d.k dh xfr dh fn'kk ds foifjr gS  

  work done =  (force) × (distance) = – 2 2x y
a

2


 = – a × 

a

2


 = –  

2a

2


J   

   dk;Z  =  (cy) × (nwjh) = – 2 2x y
a

2


 = – a ×  

a

2


 = – 

2a

2


 J   

 Ans.   = – 
2a

2


J 
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DPP  No. : B14 (JEE-Main) 
Total Marks :  57         Max. Time : 38 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.11   (3 marks, 2 min.)  [33, 22]  
Comprehension ('–1' negative marking) Q.12 to Q.19     (3 marks 2 min.)   [24, 16] 
 

ANSWER KEY OF DPP  NO. : B14 
1. (C)  2. (D)  3. (B)  4. (C)  5. (A)  6. (B)  7. (B)  
8. (A)  9. (A)  10. (D)  11. (D)  12. (C)  13. (A) 14. (A) 
15. (C)  16.  (C)  17.  (C)  18. (B) 19. (B) 20. (B)

  
1. Which of the following graphs best represents the force acting on a charged particle kept at distance x 

from the centre of a square and on the axis of the square whose corners have equal charges. 
 fuEu esa ls dkSulk vkjs[k oxZ ¼ftlds lHkh f'k"kksZ ij leku vkos'k j[ks gS½ ds dsUnz ls mldh v{k ij x nwjh ij j[ks 

vkosf'kr d.k ij dk;Zjr cy dks lcls lgh iznf'kZr djrk gSA 

 (A)  (B)   (C*)  (D)  

 
2. In the figure shown, the pulleys and strings are massless. The acceleration of the block of mass 4m just 

after the system is released from rest is ( = sin–1 
3

5
)  

 fn[kk;s x;s fp=k esa f?kjfu;ka o jfLl;k¡ nzO;ekughu gSA nzO;eku 4m ds CykWd dk] fudk; dks fojke ls NksM+us ds 

rqjUr ckn Roj.k gS & ( = sin–1 3

5
 ) 

 

 (A)  
2g

5
downward (B)  

2g

5
upwards (C) 

5g

11
 upwards (D*) 

5g

11
downwards 

 (A)  
2g

5
uhps dh rjQ (B)  

2g

5
Åij dh rjQ (C)  

5g

11
Åij dh rjQ (D*) 

5g

11
uhps dh rjQ 
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Sol.  

  
 The FBD of blocks is as shown 
 From Newton's second law 
   4mg – 2T cos = 4 mA  .... (1) 
  and  T – mg =  ma   .... (2) 

 cos =  
4

5
and from constraint we get a = A cos  ....(3)  

 Solving equation (1), (2) and (3) 

 we get acceleration of block of mass 4m, a = 
5g

11
 downwards. 

Hindi 

  
 CykWd ds FBD fp=kkuqlkj gS 

 U;wVu ds f}rh; fu;e ls  

   4mg – 2T cos = 4 mA  .... (1) 
  rFkk T – mg =  ma   .... (2) 

 cos = 
4

5
 rFkk izfrcU/k ls a = A cos  ....(3)   

 lehdj.k (1), (2) rFkk (3) dks gy djus ij 

 4m nzO;eku ds CykWd dk Roj.k a =
5g

11
  uhps dh rjQ 

 
3. 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 dk;Zjr nks cy ftuds ifjek.k leku gS rFkk fn'kk foifjr gS] fØ;k izfrfØ;k ;qXe dh Hkkafr O;ogkj 

djrs gSA 

  (B*) nks oLrqvksa dh ,d nwljs ij vU;ksU; fØ;k ifjek.k esa leku rFkk fn'kk eas foifjr gksrh gSA 

  (C) U;wVu dk f}rh; fu;e lHkh funsZ'k rU=k esa ykxw gksrk gS   

  (D) vkHkklh cy tM+Roh; funsZ'k ra=k esa ykxw gksrk gSA 
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4. 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 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 çkjEHk gksrk gSA t = 10 s ij d.k 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 dqy {kS=kQy = 16 – 1 – 2 = 13 N-s 

    = Vf = 
13

2
 = 6.5 i m/s 

 [As momentum is positive, particle is moving along positive x axis.] 
 [pwafd laosx /kukRed gS] d.k /kukRed x v{k ds vuqfn'k xfr dj jgk gSA] 
 
5. A block of mass 1 kg is at rest relative to a smooth wedge being moved leftwards with constant 

acceleration 5m/s2. Let  N be the normal reaction between the block and the wedge. Then N and tan 
are :   

 1 kg æO;eku dk ,d xqVdk] ,d fpdus ost ¼urry ½ ds lkis{k fLFkj j[kk gSa] ost cka;h vksj  5m/s2 ds fu;r Roj.k 

ls xfr'khy gSA ;fn xqVds o ost ds e/; vfHkyEc çfrfØ;k N gS rks N o tan gksxs &  

 

 (A*) N = 5 5  N and tan  =
1

2
    (B) N = 15 N and tan  = 

1

2
 

 (C) N = 5 5  N and tan  = 2   (D) N = 15 N and tan  = 2 

 (A*) N =  5 5 N vkSj tan  = 
1

2
   (B) N = 15 N  vkSj tan  =

1

2
  

 (C) N =  5 5 N  vkSj tan  = 2   (D) N = 15 N vkSj tan  = 2 
 
Sol. mg sin  = ma cos  

  a = g tan     tan  = 
1

2
 

  N = mg cos  + ma sin  =  5 5 N 
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6. A bead is connected at one end of an inextensible massless string whose other end is fixed to a fixed 
cylinder. Cylinder does not rotate. The bead can move on a horizontal smooth surface. The bead is 
given a velocity v0 perpendicular to the string. The bead moves on a curve and consequently collides 
on the cylinder after sometime. Then, before it collides :    

 ,d eudk nzO;ekughu vforkU; jLlh ds ,d fljs ls tqM+k gqvk gS rFkk jLlh dk nwljk fljk fLFkj csyu ds lkFk 

tM+or~ gSA csyu ?kw.kZu ugha dj ldrk gSA eudk {kSfrt fpduh lrg ij xfr dj ldrk gSA euds dks jLlh ds 

yEcor~ v0 osx fn;k tkrk gSA eudk oØ iFk ij xfr djrk gS rFkk ifj.kkeLo:i dqN le; i'pkr~ csyu ls 

Vdjkrk gS rc blds Vdjkus ls igys:         

      
 (A) Work done by string on the bead is positive (B*) The average speed of the bead is v0. 
 (C) The tension in the string remains constant. (D) Kinetic energy of bead increases gradually.  
 (A) euds ij Mksjh }kjk fd;k x;k dk;Z /kukRed gSA (B*) euds dh vkSlr pky v0 gSA 

 (C) Mksjh esa ruko fu;r jgrk gSA   (D) euds dh xfrt ÅtkZ /khjs&/khjs c<+sxhA 
Sol. Work done by all the forces acting on the bead zero. This means speed will remain constant. 
 euds ij dk;Zjr lHkh cyksa }kjk fd;k x;k dk;Z 'kwU; gksxk vFkkZr~ pky fu;r jgsxhA 

 
7. Two objects are initially at rest on a frictionless surface. Object 1 has a greater mass than object 2. The 

same constant force starts to act on each object. The force is removed from each object after it 
accelerates over a distance d. After the force is removed from both objects, which statement is correct 
(p : momentum;  K: kinetic energy) ?      

 nks fi.M ,d ?k"kZ.kjfgr lrg ij izkjEHk esa fojkekoLFkk ij gSaA fi.M 1 dk nzO;eku fi.M 2 ls vf/kd gSA izR;sd fi.M 

ij leku fu;r cy dk;Z djuk izkjEHk djrk gSA izR;sd fi.M dks d nwjh rd Rofjr djus ds ckn cy gVk fy;k 

tkrk gSA nksuksa fi.Mksa ls cy gVkus ds ckn] dkSu lk dFku lR; gS \ (p : laosx;  K: xfrt ÅtkZ) ?   
 (A) p1 < p2   (B*) p1 > p2   (C) K1 > K2   (D) K1 < K2  
Sol. From work energy theorem 
 dk;Z ÅtkZ izes; ls 
  Fd = Kf – Ki = Kf  
 so vr% K1 = K2  

  
2 2
1 2

1 2

p p

2 m 2 m
  

  m1 > m2  so vr% p1 > p2  
 

8. A particle is projected vertically upwards with a speed of 16 m/s, after some time, when it again passes 
through the point of projection,  its speed is found to be 8 m/s. It is known that the work done by air 
resistance is same during upward and downward motion. Then the maximum height attained by the 
particle is (Take g = 10 m/s2 ) :          

 ,d d.k dks 16 m/s dh pky ls Å/okZ/kj Åij dh vksj ç{ksfir fd;k tkrk gS] dqN le; i'pkr~ tc ;g iz{ksfir 

fcUnq ls xqtjrk gS rks bldh pky 8m/s gksrh gSA ge tkurs gS Åij dh vksj tkrs gq, rFkk uhps dh vksj vkrs gq, 

gok ds ?k"kZ.k cy }kjk fd;k x;k dk;Z leku gksrk gS] rks d.k }kjk izkIr vf/kdre Å¡pkbZ gS (g = 10 eh/ls2 ) :  
 (A*) 8 m  (B) 4.8 m  (C) 17.6 m   (D) 12.8 m 
Sol. (A)  From work energy theorem    d.k dh Åij dh vksj xfr ds fy, dk;Z ÅtkZ izes; yxkus ij  
 for upward motion   

 
1

2
 m (16)2 = mgh + W (work by air resistance) 

 for downward motion uhps dh vksj xfr ds fy,    

 
1

2
m (8)2 = mgh – W 

 
1

2
 [(16)2 + (8)2] = 2 gh     or  h = 8 m  
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9. Block A in the figure is released from rest when the extension in the spring is x0. (x0 < Mg/k). The 
maximum downwards displacement of the block is (there is no friction) :    

 CykWd A dks eqDr voLFkk esa NksM+k tkrk gS rks fLizax esa foLrkj x0 (x0 < Mg/k) gSA CykWd dk vf/kdre uhps dh vksj 

foLFkkiu D;k gksxk ¼dgha Hkh dksbZ ?k"kZ.k ugha gS½ :  

 

 (A*) 0

2Mg
2x

K
       (B) 0

Mg
x

2K
     (C)  0

2Mg
x

K
   (D) 0

2Mg
x

K
  

Sol. 
1

2
k 2

0
x +Mgh =

1

2
k(x0+h)2 + 0 

  h =
2Mg

k
 – 2x0   

 Maximum downward displacement = [
2Mg

k
– 2x0 ]   

 vf/kdre uhps dh vksj foLFkkiu = [
2Mg

k
– 2x0 ]   

 
10. 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 gS 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  
 

11. The work done by the force F


= 2 2ˆ ˆA (y i 2x j) , where A is a constant and x & y are in meters around 

the path shown is:    

 cy  F


= 2 2ˆ ˆA (y i 2 x j)   }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 
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Sol. 

c

y

O A
x

B(d,d)

 

 W = F .dx   = A  (y2 î + 2x2 ĵ ) . (dx î  + dy. ĵ )  

 = A 2 2(y dx 2x dy)   

 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)  
 
Comprehension–1 : 

 
ERRORS IN MEASUREMENT AND SIGNIFICANT FIGURES  
 To get some overview of error, least count and significant figures, lets consider the example given 

below. Suppose we have to measure the length of a rod. How can we! 
 (a) Lets use a cm scale: (a scale on which only cm marks are there) 
  We will measure length = 4 cm  
  Although the length will be a bit more than 4, but we cannot 

say its length to be 4.1 cm or 4.2 cm, as the scale can 
measure upto cm only, not closer than that. 

 

  *  It (this scale) can measure upto cm accuracy only. 
  * so we’ll say that its least count is 1 cm 

    
 (b) Lets use an mm scale : (a scale on which mm marks are there) 

    
  We will measure length ""= 4.2 cm, which is a more closer measurement. Here also if we observe 

closely, we’ll find that the length is a bit more than 4.2, but we cannot say its length to be 4.21, or 
4.22, or 4.20 as this scale can measure upto 0.1 cms (1 mm) only, not closer than that. 

  * It (this scale) can measure upto 0.1 cm accuracy  
  Its least count is 0.1 cm          
  Max uncertainty in ""can be = 0.1cm 
  Max possible error in "" can be = 0.1cm 
  Measurement of length = 4.2 cm. has two significant figures ; 4 and 2, in which 4 is absolutely 

correct, and  2 is reasonably correct (Doubtful) because uncertainty of 0.1 cm is there. 
 
 From the above example , we can conclude that ,in a measured quantity, 

 Significant figures are =  Figures which are absolutely correct + The first  uncertain figure 

 Common rules of counting significant figures : 
 Rule 1 : All non-zero digits are significant  

 e.i. 123.56 has five S.F. 
 Rule 2 : All zeros occurring between two non-zeros digits are significant (obviously)  

 e.i. 1230.05 has six S.F. 
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 Rule 3 :  

   
 So trailing zeroes after decimal place are significant (Shows the further accuracy) 

    

Once a measurement is done, significant figures will be decided according to closeness of 

measurement. Now if we want to display the measurement in some different units, the S.F. shouldn’t 

change (S.F. depends only on  accuracy of measurement) 

Number of S.F. is always conserved, change of units cannot change S.F. 

 Suppose measurement was done using mm scale, and we get  = 85 mm ( Two S. F.) 

 If we want to display it in other units. 

   

85 mm

85000 m
= 8.5 × 10  m

m
m4

0.000085 km
= 8.5 × 10  km–5

8.5 cm 0.085 m

 
 All should have two S.F.  

 The following rules support the conservation of S.F.  

 Rule 4: From the previous example, we have seen that,  

  0.000085 km

Not significant

also should has two S.F.; 8 and 5, So leading Zeros are not significant. 

 In the number less than one, all zeros after decimal point and to the left of first non-zero digit 

are insignificant (arises only due to change of unit ) 

  0.000305  has three S.F.  
  3.05 × 10–4  has three S.F. 
 Rule 5 : From the previous example, we have also seen that  

          85000 m

Not significant

should also has two S.F., 8 and 5. So the trailing zeros are also not significant. 

 The terminal or trailing zeros in a number without a decimal point are not significant. (Also 

arises only due to  change of unit) 

  154 m = 15400 cm = 15400 mm = 154 × 109 nm 

  all has only three S.F. all trailing zeros are insignificant 
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 Rule 6 : There are certain measurement, which are exact i.e. 

                 

             

 Number of apples are = 12 (exactly) = 12.000000...........  

 This type of measurement is infinitely accurate so, it has  S.F. 

 * Numbers of students in class = 125 (exact) 

 * Speed of light in the vacuum = 299,792,458 m/s (exact) 

  ekiu esa =kqfV 

 =kqfV] vYirekad rFkk lkFkZd vadksa dks uhps fn;s x;s mnkgj.k }kjk le>k tk ldrk gSA  

 eku yks] gesa fdlh NM+ dh yEckbZ dk ekiu djuk gS ge bls dSls dj ldrs gS \  

(a) lseh0 iSekus dk mi;ksx djus ij : (,slk iSekuk ftl ij dsoy lseh0 fpUg vafdr gks) 

    
  ge 4 lseh0 yEckbZ dks ekisaxsA  

  ;|fi NM+ dh yEckbZ 4 ls vf/kd gksxh ysfdu bls ge 4.1 lseh0 ;k 4.2 lseh0 ugha dg ldrs D;ksafd iSekuk 

dsoy lseh0 eki ldrk gSA blls fudV eku dks ugha eki ldrkA 

  * ;g iSekuk lseh0 dks ;FkkFkZrk ls eki ldrk gSA 

  * vr% bldk vYirekad 1 lseh0 gSA 

    
 

 (b) feeh0 iSekus dk mi;ksx djus ij : (,slk iSekuk ftl ij feeh0 vafdr gksrk gSA) 

    
  ge "" = 4.2 cm yEckbZ dks ekisaxs] tksfd vksj fudV eki gSA ;fn ge vkSj fudVrk ls çs{k.k djsa rks yEckbZ 

4.2 ls FkksM+h lh T;knk gSA ysfdu ge yEckbZ dks 4.21, ;k 4.22, ;k 4.20 ugha dg ldrs D;ksafd iSekuk dsoy 

0.1 lseh0 (1 feeh0) rd ekiu dj ldrk gS] blls fudV ughaA  

  * ;g iSekuk 0.1 lseh0 rd dh ;FkkFkZrk rd ekiu dj ldrk gSA  

  * bldk vYirekad  0.1 lseh0 gSA  

  "" esa vf/kdre vfuf'prrk 0.1lseh0 gks ldrh gSA 

  "" esa vf/kdre lEHko =kqfV 0.1lseh0 gks ldrh gSA  

  yEckbZ dk ekiu = 4.2 lseh0, blesa nks lkFkZd vad  4 rFkk 2 gS] ftlesa 4 fuf'pr vad rFkk 2 vfuf'pr vad 

¼yxHkx lgh½ gSA D;ksafd ;gk¡ 0.1 cm dh vfuf'prrk gSA  
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2.1  lkFkZd vad Kkr djus ds fu;e : 
 fu;e 1 : lHkh v'kwU; vad lkFkZd vad gksrs gSA vFkkZr~ 123.56 esa ikap lkFkZd vad gSA 

 fu;e 2 : nks v'kwU; vadksa ds e/; vkus okys vad lkFkZd vad ¼Li"Vr%½ dgykrs gSA vFkkZr~ 1230.05 esa N% lkFkZd 

vad gSA 

 fu;e 3 :  

   
 n'keyo fcUnq ds i'pkr~ vkus okys 'kwU; lkFkZd vad gksrs gSA (T;knk ;FkkFkZrk (accuracy) n'kkZrs gSa) 

   

lseh0 lseh0 lseh0

vfr fudV

nks lkFkZd vad rhu lkFkZd vad pkj lkFkZd vad

 
 ,d ckj ekiu gksus ds i'pkr~] lkFkZd vad ekiu dh fudVrk ds vuqlkj fu/kkZfjr gks tkrs gSaA vc ;fn bl ekiu dks 

fofHkUu ek=kdksa esa n'kkZ,sa rks] lkFkZd vad ifjofrZr ugha gksrs (lkFkZd vad dsoy ekiu dh ;FkkZFkrk ij fuHkZj djrk gSA) 

 lkFkZd vad ges'kk lajf{kr jgrs gS] ek=kd ifjofrZr gksus ij Hkh lkFkZd vad ifjofrZr ugha gksrsA 

  ekuk feeh0 iSekus dk mi;ksx djus ij gesa  = 85 feeh0 yEckbZ çkIr gksrh gSA (nks lkFkZd vad) 

 ;fn bldks ge vU; ek=kd esa çnf'kZr djuk pkgrs gS rks  

85 feeh0 

85000 ekbØkseh0 

= 8.5 × 10  ekbØkseh0 4 
0.000085 fdeh0 

= 8.5 × 10 –5 fdeh0 

8.5 lseh0 0.085 eh0 

 
 lHkh esa lkFkZd vad nks gh gksus pkfg;sA  

 vkxs vkus okys fu;e lkFkZd vad ds blh laj{k.k fu;e ij vk/kkfjr gSA  

 fu;e 4 : mijksDr mnkgj.k ls ] 

0.000085ehfdeh0 

lkFkZd vad ugha gSA

blesa nks lkFkZd vad gSA

; 
 blesa nks lkFkZd vad gSA 8 rFkk 5, bu vadks ls igys vkus okys 'kwU; lkFkZd vad ugha gSA  

 ,d ls de okyh la[;k esa n'keyo fcUnq ds ckn vkus okys rFkk çFke v'kwU; vad ds igys vkus okys 'kwU; lkFkZd 

vad ugha gksrs gSA (dsoy ek=kd ds ifjorZu ds dkj.k gksrs gSA) 

  0.000305 lkFkZd vad 3 gSA 

  3.05 × 10–4  lkFkZd vad 3 gSA 

 fu;e  5 : mijksDr mnkgj.k ls  

 
 blesa 8 rFkk 5 nks lkFkZd vad gSA vr% buds ckn esa vkus okys 'kwU; lkFkZd vad ugha gSA 

 fcuk n'keyo fcUnq okys vadksa ds fljksa ;k vUr esa vkus okys 'kwU; lkFkZd vad ugha gksrs 

 (dsoy ek=kd ifjorZu ds dkj.k gksrs gSA) 

 154 eh0 = 15400 lseh0 = 15400 feeh0 = 154 × 109 uSuksehVj 

 lHkh esa lkFkZd vad rhu gSA ckn esa vkus okys 'kwU; lkFkZd vad ugha gSA 
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 fu;e 6 : ;gka dqN fuf'pr ekiu fn;k gS tks fd iw.kZ gS vFkkZr~  

                  

                      
 lscksa dh la[;k = 12 (Bhd exact) = 12.000000...........  

 bl rjg ds ekiu esa vuUr ;FkkZFkrk gksrh gSA vr% blesa  lkFkZd vad gksrs gSA 

 * d{kk esa fo|kfFkZ;ksa dh la[;k = 125 (Bhd)  

 * fuokZr esa çdk'k dh pky  = 299,792,458 m/s (Bhd)   

 
12. Count total number of S.F. in 3.0800    
 (A) 4   (B) 6    (C*) 5   (D) 2 
Sol.:  S.F. = Five , as trailing zeros after decimal place are significant.  
  

13. Count total number of S.F.  in 0.00418 
 (A*) 3   (B) 6    (C) 4   (D) 5 
Sol. S.F. = Three, as leading zeros are not significant. 
  

14. Count total number of S.F.  in 3500  
 (A*)  2    (B) 3    (C) 4   (D) 5 
Sol. S.F. = Two, the trailing zeros are not significant. 
 
15. Count total number of S.F.  in 300.00 
 (A) 1    (B) 3    (C*) 5   (D) 2 
Sol. S.F. = Five, trailing zeros after decimal point are significant. 
  

16. Count total number of S.F.  in 5.003020  
 (A) 5    (B) 3    (C*) 7   (D) 6 
Sol. S.F. = Seven, the trailing zeros after decimal place are significant. 
  

17. Count total number of S.F.  in 6.020 × 1023  
 (A) 2   (B) 3    (C*) 4   (D) 27 
Sol. S.F. = Four ; 6, 0, 2, 0 ; remaining 23 zeros are not significant. 
  

 
18. Count total number of S.F.  in 1.60 × 10–19  
 (A) 2   (B*) 3    (C) 22   (D) None of these 
Sol. S.F. = Three ; 1, 6, 0 ; remaining 19 zeros are not significant. 
 
12.  3.0800  esa lkFkZd vadksa dh la[;k Kkr djksA 

Solution : lkFkZd vad = 5 , D;ksafd n'keyo ds i'pkr~ vkus okys 'kwU; lkFkZd vad gksrs gSA 
 

13.  0.00418 esa lkFkZd vadks dh la[;k Kkr djksA 

Solution :  lkFkZd vad = 3 , vUr esa vkus okys 'kwU; lk-vad ugha gksrsA 
 

14.  3500  esa lkFkZd vadksa dh la[;k crkb;sA 

Solution : lkFkZd vad esa = nks, vUr esa vkus okys 'kwU; lkFkZd vad ugha gksrsA 
 

15.  300.00 esa dqy lkFkZd vad crkb;sA 

Solution : lkFkZd vad = 5 , n'keyo vad ds i'pkr~ vkus okys 'kwU; lkFkZd vad gksrs gSA  
 

16.  5.003020 esa lkFkZd vad crkb;s \  

Solution : lkFkZd vad = lkr, n'keyo ds i'pkr~ vkus okys 'kwU; lkFkZd vad gksrs gSA  
 

17.  6.020 × 1023 esa lkFkZd vad dh la[;k Kkr djks \  

Solution : lkFkZd vad = pkj ; 6, 0, 2, 0 ; 'ks"k 23 'kwU; lkFkZd vad ugha gSA 
 

18.  1.60 × 10–19 esa lkFkZd vad Kkr djks \ 

Solution : lkFkZd vad = 3 ; 1, 6, 0 ; 'ks"k 19 'kwU; lkFkZd vad ugha gSA 
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vuqPNsn –2 

   Operations according to significant figures:  
 Now lets see how to do arithmetic operations ie. addition, subtraction, multiplication and 

division according to significant figures 
 (a) Addition  subtraction 
  For this, lets consider the example given below. In a simple 

pendulum, length of the thread is measured (from mm 
scale) as 75.4 cm. and the radius of the bob is measured 
(from vernier) as 2.53 cm. 

  Find eq =  + r             
  is known upto 0.1 cm( first decimal place) only. We don’t 

know what is at the next decimal place. So we can write  

 =75.4 cm = 75.4? cm and the radius r = 2.53 cm. 

 = 75.4 cm
   = 75.4? cm

r = 2.53 cm

 

  If we add and r, we don’t know which number will be added with 3. So we have to leave that 
position. 

   eq = 75.4? + 2.53   = 77.9? cm  = 77.9 cm 
 Rules for Addition  subtraction : (based on the previous example) 
 * First do the addition/subtraction in normal manner. 
 * Then round off all quantities to the decimal place of least accurate quantity. 

  i.e.   

 

 Rules for Multiply  Division 
 Suppose we have to multiply 2.11 x 1.2 = 2.11 ? x  1.2 ? 
     2 . 11 ?  
     x   1.2 ?   
     ?   ? ? ? 
        4  2  2 ? x 
     2 1 1  ? x  x 
     2.5  ?  ? ? ?   = 2.5 
  So answer will come in least significant figures out of the two numbers. 
  Multiply divide in normal manner. 
  Round off the answer to the weakest link (number having least S.F.) 

    



 

  

 

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 258 5555  | CIN: U80302RJ2007PLC024029 
 

Rules of Rounding off 
  If removable digit is less than 5 (50%) ; drop it. 

  47.833 
Round off

till one decimal place
 47.8 

  If removable digit is greater than 5(50%), increase the last digit by 1.  

  47.862 
Round off

till one decimal place
 47.9 

   

———————————————————————————————————  
2.2   lkFkZd vadksa ds vuqlkj x.kuk,sa :  

 lkFkZd vadksa ds vuqlkj vad xf.krh; x.kuk;sa tSls & ;ksx O;;dyu xq.kk rFkk HkkxA  

 (a) ;ksx  O;;dyu  

  bl çfØ;k ds fy, uhps fn;s mnkgj.k dks ysus ij  

  ljy yksyd esa ekih x;h /kkxs dh yEckbZ ( feeh0 iSekus ls) 75.4 cm rFkk xksyd dh ekih x;h f=kT;k (ofuZ;j 

ls) 2.53 cm gSA rqY;  =  + r Kkr djksA 

  dsoy 0.1 lseh0 ( n'keyo ds çFke vad) rd Kkr gSA ge ;g ugha tkurs fd  

  n'keyo ds çFke vad ds i'pkr~ vxyk vad D;k gSA 

  vr% ge fy[k ldrs gS  =75.4 cm = 75.4? cm  rFkk f=kT;k r = 2.53 cm  

  ;fn ge rFkk r dks tksM+rs gS rks ge ns[krs gSfd 3 ds lkFk tksM+us okyk vad irk gh ugha gSA    

  vr% bl LFkku dks NksM+ nsrs gSA 

 = 75.4 cm
   = 75.4? cm

r = 2.53 cm

 

     rqY; = 75.4? + 2.53   = 77.9? cm  = 77.9 cm  

  ;ksx rFkk O;;dyu ds fu;e  O;;dyu : (mijksDr mnkgj.k ij vk/kkfjr) 

  * loZçFke lk/kkj.k fof/k ls tksM+@ O;;dyu djksA 

  * blds i'pkr~ lHkh jkf'k;ksa dks U;wure ;FkkFkZ jkf'k ds n'keyo LFkkuksa rd iw.kkZafdr djksA 

   vFkkZr~    

 

  xq.kk  Hkkx ds fu;e  
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  ekuk gesa fuEu dks xq.kk djuk gS 2.11 × 1.2 = 2.11 ? × 1.2 ? 

     2 . 11 ?  

     x   1.2 ?   

     ?   ? ? ? 

            4  2  2 ? x 

          2 1 1  ? x x 

          2.5  ?  ? ? ?   = 2.5 
  vr% nksuksa la[;kvksa esa ftl la[;k esa lkFkZd vad U;wure gksaxs mÙkj esa mrus gh lkFkZd vad gksaxsA 

   xq.kk] Hkkx lk/kkj.k fof/k ls djuk gSA 

   mÙkj dks nksauks la[;kvksa esa ls U;wure lkFkZd vad okyh la[;k rd iw.kkZafdr djuk gSA  

    

3 lk- vad rd 

iw.kkZafdr djuk gSA

lk- vadlk- vad

 

 iw.kkZafdr (Rounding off) djus ds fu;e  

  ftl la[;k dks iw.kkZafdr djuk gS ;fn og 5 (50%) ; ls de gS rks mls NksM+ nsaA  

  47.833 
n'keyo d s ,d LFkku rd iw.kk ±fdr djsa

 47.8 

  ;fn iw.kkZafdr djus okyh la[;k  5(50%), ls vf/kd gks rks vafre la[;k dks 1 c<+k nksA  

  47.862 
n'keyo d s ,d LFkku rd iw.kk ±fdr djsa

 47.9 

  

;fn iw.kkZafdr djus okyh la[;k Bhd  gks rks5(50%)

;fn vfUre la[;k le gks rks 

 dks NksM+ ns5(50%)
;fn vfUre la[;k fo"ke gks rks 

vfUre vad dks c<+k nsA1 
 

 
19. A cube has a side  = 1.2 × 10–2 m. Calculate its volume  
 ,d ?ku dh Hkqtk  = 1.2 × 10–2 m gSA blds vk;ru dh x.kuk djks \ 
 (A) 1.728 × 10–6 m3   (B*) 1.7 × 10–6 m3  
 (C) 1.73 × 10–6 m3   (D) 1.70 × 10–6 m3 
Solution :   = 1.2 × 10–2    
   V = 3 = (1.2 × 10–2)   (1.2 × 10–2)   (1.2 × 10–2)  
   Two S.F. Two S.F. Two S.F. 
      = 1.728 × 10–6 m3  

           Round off to 2 S.F. 

   = 1.7 × 10–6 m3  Ans. 
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Hindi  = 1.2 × 10–2    

   V = 3 = (1.2 × 10–2)   (1.2 × 10–2)   (1.2 × 10–2)  
    lk-vad 2  lk-vad 2  lk-vad 2 

   = 1.728 × 10–6 m3  

        2 lk-vadks rd iw.kkZafdr djksA  

   = 1.7 × 10–6 m3 
 
20. In ohm’s law exp., reading of voltmeter across the resistor is 12.5 V and reading of current  

i = 0.20 Amp. Estimate the resistance in correct S.F. 

 vkse ds fu;e ds ç;ksx esa izfrjks/k ds fljksa ij yxs oksYVehVj dk ikB~;kad 12.5 V rFkk /kkjk dk ikB;kad  

i = 0.20 A gS rks çfrjks/k ;FkkFkZ lkFkZd vadks rd Kkr djksA 

 (A) 62.5   (B*)  62    (C) 62.0  (D) 63 
 

Solution :  R =
V 12.5

i 0.20
= = 62.5 

3 SF

2 SF round off
to 2 S.F.

62 

 

 R = 
V 12.5 
i 0.20 

= = 62.5 
lk vad 3 

rd iw.kkZafdr djks 

2 lka vadksa 

62 
lk vad   2 
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ANSWER KEY OF DPP  NO. : B15 

1. (C)  2. (A) (B) 3. (A)(B) (C)  4. (A)(B)(C)  5. (A) (C) 

6. x = [3(a – mg)/b]½]  7. 100 8.  
2

4
0

3QR

8 x
 9.  t = 3 sec & t = 6 sec. 

10. T = 
7mg

5
 

 
1. In two cases, two identical conducting spheres are given equal charges, in one case of the same type 

whereas in another case of opposite type. The distance between the spheres is not large comparing 
with the diameter. Let F1 and F2 be the magnitude of the force of interaction between the spheres, as 
shown, then 

 nks fLFkfr;ksa esa nks ,d leku pkyd xksys dks leku vkos'k fn;s x, gSA ,d fLFkfr esa ,d gh izdkj ds vkos'k rFkk 

nwljh fLFkfr esa foifjr izdkj ds vkos'k fn, x, gSA xksyks ds e/; nwjh muds O;kl dh rqyuk esa vf/kd ugha gSA ekuk 

F1 rFkk F2 fp=kkuqlkj xksyks ds e/; vUr% fØ;k cy ds ifjek.k gS rc %     

      
 (A) F1 > F2  (B) F1 = F2  (C*) F1 < F2  
 (D) information is not sufficient to draw the conclusion fu"d"kZ fudkyus ds fy, lwpuk,sa vi;kZIRk gSA  
Sol. In Case I when both are positively charged, due to induction positive charge moves outwards on 

spheres, increasing effective distance betwen centres of charge causing magnitude of the force to 
decrease. 

 fLFkfr I esa tc nksuksa /kukRed vkosf'kr gSa] izsjd /kukRed vkos'k xksyksa ij ckgj dh vksj xfr djrs gSaA vkos'k ds 

dsUæksa ds chp izHkkoh nwjh c<+us ds dkj.k cy dk ifjek.k ?kVrk gSA 
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2. If two balls of given masses and charges are released, which of the following is incorrect arrangement 
in equilibrium ? (Lenths are same)   

 fn;s x;s nzO;eku ,oa vkos'k dh nks xsanksa dks tc eqä djrs gSa] rks fuEu esa dkSu lh lajpuk lkE;oLFkk esa xyr gksxh\ 

¼yEckbZ;ka leku gSA½  

 (A*)    (B*)  

 (C ) 

+q

m m

+3q

 
  (D) 

+q

+2q

2m

m

1
2

2  >1

  

Sol. (C)Charges are unequal, but repulsion force will be  
2

K(q)(3q)

r
 for both the spheres. As weight of both 

balls are same, so both will deflect equally. 
 (A,D)  If the ball is heavier, it will deflect less.   

 (C) vkos'k vleku gS] ijUrq nksuksa xksyksa ds fy;s izfrd"khZ cy 
2

K(q)(3q)

r
  gksxkA pwafd nksuksa xsanksa dk Hkkj leku gSA 

vr% nksuksa leku nwj gVsaxh  

 (A,D)  ;fn xsan nwljh xsan ls Hkkjh gS] rks ;g de nwj gVsxhA   
 
3. Three charges q1, q2 and q3 are placed as shown. The magnitude of q1 , is 2µC, but its sign and the 

value of the charge q2 are not known. Charge q3 is +4µC, and the net force F


 on q3 is in the negative x 
direction.       

 n'kkZ;s vuqlkj rhu vkos'k q1, q2 rFkk q3 j[ks gSaA q1 dk ifjek.k 2µC gS rFkk bldk fpUg rFkk q2 vkos'k dk ifjek.k 

vKkr gSA vkos'k q3, + 4µC dk gS rFkk q3 ij ifj.kkeh cy F

 , _.kkRed x- fn'kk esa gS & 

  

y

x

q3

3cm4cm

q1 q2

F

5 cm      
 (A*) Charge q1 is negative.    

(B*) Charge q2 is positive. 

 (C*) The magnitude of charge q2 is 
27

32
µC. 

(D) The magnitude of net force  on charge q3 is  
45

22
mN.    

 (A*) vkos'k q1 _.kkRed gSA 

 (B*) vkos'k q2 /kukRed gSA 

 (C*) vkos'k q2 dk ifjek.k 
27

32
µC gSA      

 (D) vkos'k q3 ij ifj.kkeh cy dk ifjek.k  
45

22
mN gSA    
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Sol.  

37°

37°

F1

F2

q3

q2

F

 
 For F to be along negative x-axis, q1 has to be negative while q2 has to be positive. 
 also F1 cos 53 = F2 cos 37°  

 where F1 = 1 3
2

K.q q

(4cm)
 and F2 = 2 3

2

K.q q

(3cm)
  

 on putting values q2 = 
27

32
C      

Sol.  

37°

37°

F1

F2

q3

q2

F

 
 F dks _.kkRed x-v{k ds vuqfn'k gksus ds fy, q1 dks _.kkRed o q2 dks /kukRed gksuk pkfg,A 

  F1 cos 53 = F2 cos 37°  Hkh 

 tgka F1 = 1 3
2

K.q q

(4cm)
 o F2 = 2 3

2

K.q q

(3cm)
 

 eku j[kus ij  q2 =
27

32
C  

4. The system shown is in limiting equilibrium. The coefficient of friction for all contact surfaces is 
1

4
.  

 çnf'kZr fudk; lhekUr lkE;koLFkk esa gSA lHkh lEidZ lrgksa ds fy, ?k"kZ.k xq.kkad 
1

4
 gS & 

      

 (A*) tan = 
3

8
 

 (B*) Tension in the string Mksjh esa ruko = 
100

gsin  N
3

  
 

 

 (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 
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Sol.  

 
 20g sin + f2 = T 
 20g sin + (20g cos) = T 
 80g sin = (100g cos) + (20g cos) 

 tan = 
3

8
 

 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 
2 2(20gcos ) ( 20gsin )     gS . 

5. MA = 3 kg, MB = 4 kg and MC = 8 kg.  between any two surface is 0.25. Pulley is frictionless and string 
is massless. A is connected to the wall through a massless rigid rod.(g=10m/s2)  

 MA = 3 kg, MB = 4 kg o MC = 8 kg gSA fdUgh Hkh nks ryksa ds chp = 0.25 gSA f?kjuh ?k"kZ.k jfgr o Mksjh nzO;eku 

jfgr gSA A, ,d gYdh n`<+ NM+ }kjk nhokj ls tqM+k gqvk gSA (g=10m/s2) 

        
 (A*) the value of F to keep C moving with constant speed is 80 N  
 (B)  the value of F to keep C moving with constant speed is 120 N 
 (C*)  if F is 200 N then acceleration of B is 10 m/s2 
 (D)  to slide C towards left, F should be atleast 50 N. 
 (A*) C dks fu;r pky ls pyk;s j[kus ds fy;s F dk eku 80 N gSA  

 (B)  C dks fu;r pky ls pyk;s j[kus ds fy;s F dk eku 120 N gSA  

 (C*)  ;fn  F = 200 N gS rc B dk Roj.k 10 m/s2  gSA  

 (D)  C dks cka;h vksj fQlyus ds fy;s F de ls de 50 N gksuk pkfg;sA  
 

6. The block of mass m initially at x = 0 is acted upon by a horizontal force at any position x is given as  

F = a  bx2(where a > mg), as shown in the figure. The co-efficient of friction between the surfaces of 

contact is . The net work done on the block is zero, if the block travels a distance of ______.  

fp=k esa n'kkZ;sa vuqlkj izkjEHk esa x = 0 ij fLFkr m nzO;eku ds CykWd ij fdlh fLFkfr x ij ,d {kSfrt cy F = a  

bx2 (tgk¡ a > mg)  yxrk gSA Li'kZ djus okys i`"Bksa ds chp ?k"kZ.k  xq.kkad gSSA CykWd ij fd;k x;k dqy dk;Z  

'kwU; gS ;fn CykWd }kjk r; dh x;h nwjh ______gSA    
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 [Ans. x = [3(a – mg)/b]½]  

Sol. Wf + WF = – mgx + 
x

2

0

(a – bx )dx  

 0 = (– mg + a) x – 
3bx

3
   x = 

3(a – mg)

b


 

 
7. Find the magnitude of uniform electric field E in N/C (direction shown in figure) if an electron entering 

with velocity 100m/s making 30° comes out making 60° (see figure), after a time numerically equal to  
m

e
 of electron.        

 ,d leku fo|qr {ks=k E dk ifj.kke N/C esa (fn'kk fp=k esa n'kkZ;h xbZ gS) Kkr djks] tcfd ,d bysDVªkWu 30° ds dks.k 

ij 100 eh-@ls- ds osx ls izos'k djrk gS rFkk la[;kRed eku 
m

e
 ds cjkcj le; esa ;g 60° ds dks.k ij ckgj 

fuxZr gksrk gSA           

          
 Ans.  100 
Sol. Applying v = u + at in y direction  
 y-fn'kk esa v = u + at yxkus ij  

 100 cos 30° tan 60° = 100 sin 30° + 
eE

m
t   

 { at entry point & exit point v
x
 = 100 cos 30°  

 { izos'k rFkk fuxZr fcUnq ij v
x
 = 100 cos 30°  

  at exit =  yv

100 cos 30
 = tan 60°   v

y
 = 100 cos 30° × tan 60° } 

  fuxZr fcUnq ij = yv

100 cos 30
  = tan 60°   v

y
 = 100 cos 30° × tan 60° }

  

  
eE

m
 t = 100 ×   

3
. 3

2
– 100 × 

1

2
 = 100  

e

m
 E . 

m

e
 = 100 

 
8.  A point charge Q is located at centre of a fixed thin ring of radius R with uniformly distributed charge-Q. 

The magnitude of the electric field strength at the point lying on the axis of the ring at a distance x from 
the centre is (x >> R) _______________.    

 ,d fcUnqor~ vkos'k Q, R f=kT;k ,oa ,d leku :i ls forfjr -Q vkos'k ds fLFkj irys oy; ds dsUnz ij j[kk gSA 

oy; ds v{k ij dsUnz ls x nwjh ij fLFkr fcUnq ij fo|qr {ks=k dh rhozrk dk ifjek.k  (x >> R ds fy,)  

___________gSA  

 [ Ans. 
2

4
0

3QR

8 x
]    
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9. The figure shows initial positions of a point source of light S and a light detector D (of negligible size). 
Both S & D move with velocity 10 cm/s, as shown. The converging lens of focal length 20 cm is fixed. 
Find the time instants when the detector will detect maximum light.     

 fcUnq lzksr S rFkk gYds lalwpd (detector) D (ux.; vkdkj) dks fp=kkuqlkj izkjfEHkd fLFkfr esa j[kk x;k gSA S rFkk 

D nksuksa fp=kkuqlkj 10 cm/s, ds osx ls xfr dj jgs gSaA 20 cm Qksdl yEckbZ dk vfHklkjh ySal fLFkj voLFkk esa 

j[kk gqvk gSA og {k.k D;k gksxk tc lalwpd (detector) vf/kdre izdk'k lalwfpr djrk gSA    

       
Sol. Detector will detect maximum light when the image of source is formed at the detector.  
 Let this happens after a time t. At this time 
  u = – (90 – 10t)  ; v = 10 t 
 from lens formula  

  
1

10t
 – 

1

(90 10t) 
  = 

1

20

1 1 1

v u f

   
 
     

 This gives t = 3 sec & t = 6 sec. 
 izs{kd vf/kdre izdk'k izsf{kr djrk gS tc L=kksr dk izfrfcEc izs{kd ij curk gS   

 ekuk blds gksus ds ,d t le; ckn bl le; ij  
  u = – (90 – 10t)  ; v = 10 t 
 ySal ds lw=k ls 

  
1

10t
 – 

1

(90 10t) 
  = 

1

20

1 1 1

v u f

   
 
     

   
 ;g nsrk gS t = 3 sec & t = 6 sec. 
 
10. In the figure shown two small balls of same mass m and same charge are tied to ends of two light, 

inextensible strings of equal lengths. They are released in the positions shown,  = tan–1 4

3

 
 
 

 . Strings 

are in the same vertical plane. The magnitude of electrostatic force initially is equal to weight of ball. 
Find the tension in the string in terms of 'm' and 'g'.    

 fp=k eaas leku nzO;eku m rFkk leku vkos'k dh nks xsanks dks leku yEckbZ rFkk ux.; nzO;eku dh vforkU; jLlh;ksa 

ls yVdk;k x;k gSA budks nh xbZ fLFkfr  = tan–1 4

3

 
 
 

  ls Lora=k fd;k x;k gSA jLlh;k¡ ,d gh m/okZ/kj ry esa gSA 

izkjEHk esa fLFkj&fo|qr cy dk eku xsan ij Hkkj cy ds cjkcj gSA 'm' rFkk 'g' ds inksa esa jLlh dh izkjfEHkd fLFkfr esa 

ruko cy dh x.kuk dhft;saA  

        
 

Sol. 

T

mg

Fe

 

 T = mg cos  + Fe sin  = mg
3 4

5 5

   
  = 

7

5
mg  Ans. T = 

7mg

5
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ANSWER KEY OF DPP  NO. : B16 

1. (B)  2. (D)  3. (C) 4.  (B)  5. (B) (C) (D)  6. (C)   
7. (D) 8.  (A)  9. V = – 50/3 cm ; Vi = 16 m/s  
10. (A) – p,q,r, t ; (B) – p,q, r,s ; (C) – p,q, r,t ; (D) – p,q, r,s 
 
1. The grid (each square of 1m × 1m), represents a region in space containing a uniform electric field. If 

potentials at points O, A, B, C, D, E, F, G & H are respectively 0, – 1, – 2, 1, 2, 0, – 1, 1, and 0 volts, 
find the electric field intensity in vector form.   

 fn;k x;k fxzM ¼izR;sd 1m × 1m dk oxZ½ ,d leku fo|qr {ks=k dk LFkku n'kkZrk gSA ;fn fcUnqvksa O, A, B, C, D, E, 

F, G o H ij foHko Øe'k% 0, –1, –2, 1, 2, 0, –1, 1 rFkk 0 oksYV gks] rks fo|qr {ks=k dh rhozrk lfn'k :i esa gksxh& 

        

 (A) ˆ ˆ(i j) V/m  (B*) ˆ ˆ(i j) V/m  (C)  ˆ ˆ( i j)  V/m  (D) ˆ ˆ( i j)  V/m 
Sol. (B) 

  
 OEH is an equipotential surface, the uniform E.F. must be perpendicular to it pointing from higher to 

lower potential as shown  
 (B) 
 OEH ,d lefoHko i`"B gS] le:i fo|qr {ks=k blds yEcor~ gksuk pkfg, rFkk n'kkZ;s x;s vuqlkj fuEu foHko ls mPp 

foHko dh vksj bafxr djrk gqvk gksuk pkfg,A   

 Hence vr%,  
ˆ ˆi j

Ê
2

 
   
 

 . 
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  E =  E B(V V )

EB


 = 

0 ( 2)
2

2

 
     

  
ˆ ˆ( i j)ˆ ˆ ˆE E . E 2 i j

2


   


 

2. A  particle is released from rest 10 cm from a large sheet carrying a surface charge density of  
–2.21 10–9 C/m2. It will strike the sheet after the time. (0 = 8.84 × 10–12 C2/Nm2)  

 –2.21 × 10–9 C/m2 ds i`"B vkos'k ?kuRo dh cM+h IysV ls 10 cm nwjh ls ,d   d.k fojkekoLFkk ls NksMk tkrk gSA 

;g IysV ls fdrus le; ckn Vdjk;sxkA (0 = 8.84 × 10–12 C2/Nm2)  
 (A) 4 s    (B) 2 s   (C) 2  2 s   (D*) 4  2 s.                                
Sol.  As field is uniform  
 pwafd {ks=k le:i gS  

 Acceleration Roj.k  ‘a’ = 
qE

m
 .   E = 

02




 

 Using dke esa ysus ij  s = 
1

2
at2     t = 

2s

a
  

 on putting values eku j[kus ij   t = 4 2 s    

 

3. For a system of two dipoles 1P


 and 2P


 as shown in the figure (both are at origin and perpendicular to 

each other along x and y axes respectively)  

 fp=kkuqlkj nks f}/kzqoksa 1P


  vkSj 2P


 ds fudk; ds fy, (nksuksa ewy fcUnq ij gS rFkk ,d nwljs ds yEcor~ gS rFkk Øe'k% 

x o y v{k ds vuqfn'k gS)    

       
 (A) Work done in taking electron from P to R on QPR = 0 
  P ls R rd QPR ij ys tkus esa fd;k x;k dk;Z = 0 

 (B) tan  =  1 2

1 2

(P P )

2(P P )




 

 (C*) tan  = 1 2

1 2

(P P )

2(P P )




  

 (D) 
r





E


 .d r


 =  1 2

2
0

P P

4 2 r




 

 (P
1
 and P

2
 denotes magnitudes of 1P


 and 2P


 and r is quite large in comparison to dimensions of 

dipoles, E


 is resultant electric field and QPR is a quarter of circle whose centre is at O)  

 (P
1
 rFkk P

2
 , 1P


 rFkk 2P


 ds ifjek.k gS rFkk f}/kzqo ds vkos'kksa ds chp dh nwjh dh rqyuk esa r vR;f/kd gSA E


 ifj.kkeh 

fo|qr {ks=k rFkk QPR o`Ùk dk pkSFkkbZ Hkkx gS ftldk dsUnz O gSA)  
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Sol.    

 E
1
  = 

1 2(P P )
2k

2
r3



  

 E
2
 = 

1 2(P P )
k

2
r3



      

 tan  = 2

1

E

E
 

 = 1 2

1 2

P – P

2(P P )
    

 
4.  Three dipoles each of dipole moment of magnitude p are placed tangentially on a circle of radius R in 

its plane positioned at equal angle from each other as shown in the figure. The magnitude of electric 
field intensity at the centre of the circle  will be :  

 rhu f}/kzqo] izR;sd ds f}/kzqo vk?kw.kZ dk ifjek.k p gS] R f=kT;k ds o`Ùk ij fp=kkuqlkj blds ry esa izR;sd leku dks.k 

cukrs gq;sa Li'kZ js[kh; j[ks gq;s gSA o`Ùk ds dsUnz ij oS|qr {ks=k dh rhozrk dk ifjek.k gksxkA 

      

 (A) 
3

4kp

R
  (B*)  

3

2kp

R
  (C) 

3

kp

R
   (D) 0 

Sol. Given system is equivalent to fn;k x;k fudk; rqY; gSA  

  

  Ans.  
3

2 kp

R
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5. The electric field produced by a positively charged particle, placed in an xy-plane is 7.2 (4i + 3j) N/C at 

the point (3 cm, 3cm) and 100 î   N/C at the point (2 cm, 0). 
 xy-ry esa j[ks ,d /kukosf'kr d.k }kjk mRiUu fo|qr {ks=k fcUnq (3 cm, 3cm) ij 7.2 (4i + 3j) N/C vkSj fcUnq (2 

cm, 0) ij 100 î  N/C gSA  
 (A) The x-coordinate of the charged particle is –2cm. 
 (B*) The charged particle is placed on the x-axis. 
 (C*) The charge of the particle is 10 x 10–12 C. 
 (D*) The electric potential at the origin due to the charge is 9V. 
 (A) vkosf'kr d.k dk x-funsZ'kkad –2cm gSA 

 (B*) vkosf'kr d.k x-v{k ij j[kk tkrk gSA 

 (C*) d.k dk vkos'k 10 x 10–12 C gSA 

 (D*) vkos'k ds dkj.k ewy fcUnq ij fo|qr foHko 9V gSA 

Sol. 
1cm 3cm

E

3c
m

(3,3)
37°

37°

3c
m

(3,3)
37°

37°

3c
m

(3,3)
37°

37°

3c
m

(3,3)
37°

37°  

 At point (2cm, 0), field is along x-axis. It is possible only when the particle is situated on x-axis. Its 
position is located by extending electric field direction from point (3cm, 3cm). The point at which this 
extension intersects x-axis, is the location of the charge. That is (–1cm, 0) 

 For point (2cm, 0). r = 3 cm, E = 100 

 using E = 
2

kQ

r
   Q = 10 x 10–12 C 

 Potential at origin = 
kQ

r
     

 r = 1cm, Q = 10 x 10–12 C 
 V = 9V 

gy  
1cm 3cm

E

3c
m

(3,3)
37°

37°

3c
m

(3,3)
37°

37°

3c
m

(3,3)
37°

37°

3c
m

(3,3)
37°

37°
 

 fcUnq (2cm, 0) ij {ks=k x-v{k ds vuqfn'k gSA ;g dsoy rc laHko gS tc d.k x-v{k ij fLFkr gksA bldh fLFkfr 

fcUnq (3cm, 3cm) ls fo|qr {ks=k dh fn'kk esa gSA og fcUnq ftl ij bl {ks=k dh fn'kk x-v{k dks izfrPNsn djrh gS] 

og vkos'k dh fLFkfr gSA vFkkZr~ (–1cm, 0) 

 fcUnq (2cm, 0) ds fy, r = 3 cm, E = 100 

 E = 
2

kQ

r
 dk mi;ksx djrs gq,    Q = 10 x 10–12 C 

 ewy fcUnq ij foHko  = 
kQ

r
       

 r = 1cm, Q = 10 x 10–12 C 
 V = 9V 
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COMPREHENSION    
 An uncharged ball of radius R is placed at a point in space and the region out side (from R to  

measured from centre of the ball) the ball is non uniformly charged with a charge density  = 
3

C

r
  coul/m3 

where ‘C’ is a positive constant and r is the distance of a point measured from centre of the ball. 
 f=kT;k R dh ,d vukosf'kr xsan vkdk'k esa ,d fcUnq ij j[kh tkrh gS vkSj xsan ls ckgj (R ls rd tks xsaUn ds dsUnz 

ls ukis tkrs gS) dk {ks=k vkos'k ?kuRo  =  
3

C

r
coul/m3  ls vle:i vkosf'kr gS tgka ‘C’ /kukRed fu;rkad gS rFkk nwjh 

r xsan ds dsUnz ls ekih tkrh gSA   
 

6. Electric potential at the centre of the ball is :  xsan ds dsUnz ij fo|qr foHko gS & 
 (A) Directly proportional to R   (B) Directly proportional to R2  
 (C*) Inversely proportional to R   (D) Inversely proportional to R2  
 (A) R ds lh/ks lekuqikrh    (B) R2 ds lh/ks lekuqikrh 

 (C*) R ds O;qRØekuqikrh   (D) R2  ds O;qRØekuqikrh 
Sol.  Consider a spherical shell of radius r(r > R) and thickness dr. Then potential at centre due to it, 
 r(r > R) f=kT;k rFkk dr eksVkbZ dk ,d xksyh; dks'k ysrs gSaA rks blds dkj.k dsUnz ij foHko] 

 dV = 
K dq

r
  = 

r 3 2

r R

K (C / r ) 4 r
dr

r

 




  

 = (const.) (fu;rkad)  
r

2
r R

1
dr

r

 


 = (const.) (fu;rkad) 

1

R

 
 
 

 

7. Electric field intensity at a distance x from centre of the ball (x > R) is :  
 xsan ds dsUnz ls x (x > R) nwjh ij fo|qr {ks=k dh rhozrk gS :  

 (A) 
2

0

C x
n

RR
      (B) 

2
0

C x R
n

R2 R

 
   

  (C) 
2

0

C

2 R
 (R2 – x2) (D*) 

2
0

C x
n

Rx
  

Sol. Using gauss theorem   (xkSl izes; dk iz;ksx djus ij) 

   E . ds
 

 = in

0

q


 

   E × 4 x2 = 

R x
2

3
r R

0 0

C
4 r dr

dv r









 

   

   E × 4 x2 = 
2

0

(C4 ) x
n

Rx

  
   

   E = 
0

(C) x
n

R

 
   

  

 
8.  As we move away from ball’s surface, electric potential :   
 ge tSls&tSls xsan ds i`"B ls nwj tkrs gS fo|qr foHko 
 (A*) decreases.      (B) increases.    
 (C) decreases then increases.    (D) increases then decreases.  
 (A*) ?kVrk gS     (B) c<+rk gS  

 (C) ?kVrk gS fQj c<+rk gS    (D) c<+rk gS fQj ?kVrk gS 

Sol.  

 Electric field will be radially outwards.  
 Electric potential decreases as we move in the direction of electric field.  
 fo|qr {ks=k f=kT;h; fn'kk esa ckgj dh vksj gksxkA 

 tSls&tSls ge fo|qr {ks=k dh fn'kk esa xfr djrs gSa] fo|qr foHko ?kVrk gSA 
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9. An insect is placed at the base (at centre) of a cylindrical vessel and oil of refractive index 


 = 2 is filled upto height 10 cm. Then water is poured in vessel upto height 20 cm (length of water 

column 10 cm). If a convex lens of focal length 50 cm is placed just above the surface of water. Then 
find location of final image of the insect by this system. If the insect starts moving up with speed 18 m/s, 
then what will be the speed of the final image just after it leaves the bottom.   

 ,d dhM+k csyukdkj crZu ds vk/kkj ds dsUnz ij j[kk gqvk gS rFkk 

 = 2 viorZukad dk rsy 10 cm dh Å¡pkbZ rd 

Hkjk gqvk gSA vc crZu esa 20 cm Å¡pkbZ rd (ikuh LrEHk dh Å¡pkbZ 10 cm gS) ikuh Hkj fn;k tkrk gS ] ;fn 50 cm 

Qksdl nwjh dk ,d mÙky ysal ikuh ry ds Bhd mij j[kk x;k gS rks fudk; }kjk dhM+s ds vfUre izfrfcEc dh 

fLFkfr Kkr djksA ;fn dhM+k 18 m/s ds osx ls mij dh vksj pyuk izkjEHk djas rks vfUre izfrfcEc dk osx Bhd 

vk/kkj NksM+rs le; D;k gksxkA      

          
Ans. V = – 50/3 cm ; Vi = 16 m/s 

Sol. u = 
10 10

3
2 4

    
 

= –12.5 

 VO = 
18

2
m/s 

  Vi = m2VO m = 
v

u
 

 
10. In the Column-I a system of two charges/dipoles/other charges are released (released from rest) in 

gravity free space. They move due to their mutual electrostatic interaction only. In Column-II change in 
some physical quantities in the system is mentioned for some time interval in which no one reveses its 
direction nor they collide. Match the situations correctly.   

         
  Column–I     Column-II  
 

 (A)    (point charges)  (p)  Kinetic energy of system increases  
 

 (B)     (q) Electric potential energy of system decreases 
  (where P1 is a short dipole) 

 

 (C)     (r) Linear momentum of system remains conserved  
  (where P1 and P2 are short dipoles)  
 

 (D)     (s) Seperation between elements of system 
       increases (in case of dipole and ring  

  Uniform ring having positive charge  sepration to be measured from centre)  
  and dipole even dipole P is placed  
  symmetrically and lying along axis  
  of ring.        
       (t) Separation between elements of system  

      decreases (in case of dipole and ring separation  
      to be measured from centre) 
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 LrEHk-I esa nks vkos'k@f}/kzqo@ vU; vkos'k fudk;ksa dks xq:Ro eqDr {ks=k esa fLFkjkoLFkk ls eqDr fd;k x;k gSA ;s ek=k 

vius fLFkj oS/kqr vU;ksU; izHkko esa xfr djrs gSA LrEHk-II esa fdlh le;kaUrjky ftleas vo;o u rks viuh fn'kk 

ifjofrZr djrs gS] u gh Vdjkrs gS] ds fy, dqN HkkSfrd jkf'k;ks esa ifjorZu n'kkZ;k x;k gSA lqesyu dhft,  

  LrEHk–I      LrEHk–II  
 

 (A)   (fcUnq vkos'k)   (p)  fudk; dh xfrt mtkZ esa of̀} gksxh  
 

 (B)     (q) fudk; dh oS/kqr fLFkfrt mtkZ esa âkl gksxk  

  (P1 y?kq f}/kzqo gS) 

 

 (C)     (r) fudk; dk js[kh; laosx lajf{kr jgsxkA  

  (P1 rFkk P2 y?kq f}/kqo gS)  

 

 (D)     (s) fudk; ds vo;oksa ds e/; vyxko esa o`f} gksxh  

       (f}/kqo rFkk oy; ds izdj.k esa vyxko dsUnz ls ekiuk gS) 

  le:i oy; ij /kukos'k gS rFkk f}/kzzqo P dks  

  oy; dh v{k ij leferrk ls j[kk x;k gSSA  

       (t)  fudk; ds vo;ooks ds e/; vyxko esa deh gksxh  

       (f}/kqo rFkk oy; ds izdj.k esa vyxko dsUnz ls ekiuk gS) 
 Ans. (A) – p,q,r, t ; (B) – p,q, r,s ; (C) – p,q, r,t ; (D) – p,q, r,s 
Sol. (A) Both charge will move towards each other so electric potential energy will decrease. Centre of mass 

will be at rest all the time. 
 (B) Charge 2C will move towards right and dipole move towards left. Centre of mass will be at rest all 

the time. 
 (C) Dipoles will attract each other. So, kinetic energy will increase and electric potential energy will 

decrease. 
 (D)  Electric force on dipole will be in right direction. So, kinetic energy will increase and electric 

potential energy will decrease. 
 (A) nksuks vkos'k ,d nwljs dh vksj xfr djsxsas] vr% oS|qr fLFkfrt mtkZ ?kVsxhA nzO;eku dsUnz lnSo fLFkj jgsxkA  

 (B) vkos'k 2C nka;h vksj xfr djsxk rFkk f}/kqzo ckW;h vksj xfr djsxkA nzO;eku dsUnz lnSo fLFkj jgsxkA 

 (C) f}/kzqo ,d nwljs dks vkdf"kZr djsxsa A vr% xfrt mtkZ c<sxh rFkk oS|qr fLFkfrt mtkZ ?kVsxhA  

 (D) f}/kqzo ij oS|qr cy nkW;h vksj gksxkA vr% xfrt mtkZ c<sxh rFkk oS|qr fLFkfrt mtkZ ?kVsxhA  
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ANSWER KEY OF DPP  NO. : B17 
1. (A)  2. (B)  3. (A)  4. (D)  5. (C)  6. (B) 7. (A) 
8. (A)  9.  (C)  10. (A)  11. (A) 12. (C)  13. (B)  14. (A) 

15. D 1.330 cm , D 0.005cm  , Relative error  lkisf{kd =kqfV = + 0.004 %, error =kqfV  = 0.4%  

16. 1.4% 17. (A)  18. (D)  19. (B)  20. (A) 
 

1. A lens is placed between a source of light and a wall. It forms images of area A1 and A2 on the wall, for 
its two different positions. The area of the source of light is (source and wall are fixed)-   

 ,d izdk'k L=kksr o ,d nhokj ds chp ,d ySal j[kk tkrk gSA ;g bldh nks vyx&vyx fLFkfr;ksa ds fy;s nhokj 

ij A1 o A2 {ks=kQyksa ds izfrfcEc cukrk gSA izdk'k  L=kksr dk {ks=kQy gSA ¼L=kksr rFkk nhokj fLFkj gS½   

 (A*) (A1A2)1/2  (B) 1 2A A

2


  (C) 

1

1 2

1 1

A A


 

 
 

          (D) 

2

1 2A A

2

 
 
 
 

  

Sol. From Nerwton's equation of lens  
 size of object = O2 = I1I2  
 where I1 is size of Image of object and I2 is size of image when pisitions of object & image are 

interchanged 

 So  A2 = A1A2    A =  1 2A A  

 ySal dh U;wVu dh lehdj.k   

 oLrq dk vkdkj = O2 = I1I2  

 tgk¡ I1 oLrq ds izfrfcEc dk vkdkj gS rFkk I2 izfrfcEc dk vkdkj gS tc izfrfcEc rFkk oLrq dh fLFkfr;k¡ vkil esa 

cnyrh gSaA blfy;s  A2 = A1A2    A = 1 2A A   

2. Which of the following graphs shows the correct variation of electric field as a function of x along the 
axis of a uniformly and positively charged ring of radius R and charge Q.       

 fuEu esa dkSu lk xzkQ ,d leku /kukRed vkosf'kr oy; ftldh f=kT;k R vkSj vkos'k Q gS] dh v{k ds vuqfn'k x ds 

Qyu ds :i esa fo|qr {ks=k ds lgh ifjorZu dks n'kkZrk gSA  

 (A) 

E(x)

r/2 x
–r/2

Q
6 3 r0

2

     (B*)   

 (C)    (D)  
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3. A large sheet carries uniform surface charge density . A rod of length 2 has a linear charge density  

on one half and - on the second half. The rod is hinged at mid-point O and makes angle  with the 
normal to the sheet. The electric force experienced by the rod is    

 ,d cgqr cM+h 'khV dk ,d leku i`"Bh; vkos'k ?kuRo  gSA 2 yEckbZ] dh ,d NM+ ds vk/ks Hkkx ij jsf[kd vkos'k 

?kuRo o nwljs vk/ks Hkkx ij jsf[kd vkos'k ?kuRo –gSA NM+ e/; fcUnq O ls dhyfdr gS vkSj ;g 'khV ds vfHkyEc 

ds lkFk  dks.k cukrh gSA NM+ ds }kjk vuqHko fd;k x;k fo|qr cy gS &   

       

 (A*) 0   (B) 
2

0

sin
2







  (C) 
2

0

sin






 (D) None of these buesa ls dksbZ ugha 

Sol.  Nearby the plate, field is uniform. Equal and opposite forces are experienced by upper half and lower 
half 

 ikl okyh IysV ij] ,d leku {kS=k gS] Åijh vk/ks Hkkx rFkk fupys vk/ks Hkkx }kjk leku rFkk foijhr cyksa dk vuqHko 

djrk gSA  

 

4. Two small balls, each having equal positive charge Q are suspended by two insulating strings of equal 
length L from a hook fixed to a stand. If the whole set-up is transferred to a satellite in orbit around the 
earth, the tension in equilibrium in each string is equal to   

  nks NksVh xsans ftu ij cjkcj /kukRed vkos'k Q gS] dks nks cjkcj yEckbZ L ds fo|qrjks/kh /kkxksa ls ,d fLFkj LVS.M 

}kjk yVdk;k x;k gSA ;fn mijksDr lEiw.kZ izde dks iF̀oh ds pkjksa vksj pDdj yxkrs mixzg esa LFkkukUrfjr fd;k 

tk;s] rks lkE;koLFkk esa izR;sd /kkxs esa ruko gksxk&  

L L

q qm m
 

 (A) zero    (B) 
2

kQ

L
   (C) 

2

2

kQ

2L
  (D*) 

2

2

kQ

4L
 

Sol. (D) 
 A satellite is in a state of free fall & hence weightlessnes. Thus only electric force is responsible for the 

tension 
 mixzg esa rqY; xq:Ro 'kwU; gksrk gSA vr% dsoy fo|qr cy ds dkj.k xsans {kSfrt gks tk,xh vkSj ruko gksxk &  

Fe
 

 T  = Fe =   
2

2

KQ

(2L)
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5. A point charge of 5 C is placed at point P (as shown). A unit positive charge is taken from A to B along 
the circular path shown, then the net work done by electrostatic forces is:   [O is the centre of the 

circular path]  [Where k = 9  109 N m2/c2 ]   
 5 C dk fcUnq vkos'k] fcUnq P ij j[kk gSA (tSlk fn[kk;k x;k gS) ,dkad /kukRed vkos'k dks A ls B rd o`Ùkh; iFk ds 

vuqfn'k ys tk;k tkrk gS rks fo|qr cyksa }kjk fd;k x;k dqy dk;Z gksxkA [O o`Ùk dk dsUnz gSA tgk¡ k = 9  109 N 

m2/c2 ] 

       
 (A) + 400 k  (B)  + 4 k  (C*)  400 k  (D)   4 k 

Sol.  Work done by electric forces = k 5
1 1

.05 .01

  
 

 =  400 k 

 fo|qr cyksa }kjk fd;k x;k dk;Z = k 5
1 1

.05 .01

  
 

 =  400 k 

6. At distance ' r ' from a point charge, the ratio 
2

u

v
 (where ' u ' is energy density and ' v ' is potential) is 

best represented by :  

 ,d fcUnq vkos'k ls 'r' nwjh ij vuqikr 
2

u

v
 dk le; ds lkFk ifjorZu fuEu esa ls fdl xzkQ ds vuqlkj iznf'kZr 

gksxkA (tgk¡ u ÅtkZ ?kuRo rFkk 'v' foHkokUrj gS) 

 (A) (B*) (C)  (D)  

Sol. U = 
1

2
 0E2 =  

1

2

2 2
0

4

K Q

r


 

 V =
KQ

r
   

 
2

U

V
 = 

2
2

0 4

2 2

2

1 Q
K

2 r
K Q

r


 = 0

2

1

2 r


 

 because D;ksafd 
2

U

V
  

2

1

r
 so the correct option is B.  blfy, lgh dFku  B gSA  
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7. Find out work done by electric field in shifting a point charge 
4 2

27
C from point P to S which are  

shown in the figure :    

 fcUnqor~ vkos'k 
4 2

27
C dks P fcUnq ls S fcUnq rd fp=kkuqlkj LFkkukUrfjr djus esa fo-{ks=k }kjk fd;k x;k dk;Z 

gksxk&  

     

 (A*) 
100

3
J  (B) 

200

3
J  (C) 100 J  (D) 200 J  

Sol. Work done by electric field : 
 fo- {ks=k }kjk fd;k x;k dk;Z  

  w = PEi – PEf  = q [Vi – Vf]  = q
2 2 2 2

KPcos45 KPcos135

(1 10 ) (2 10 ) 

  
   

  

 work done  dk;Z = 
100

3
J  .....Ans. 

 
8. System shown in figure is in equilibrium. The magnitude of change in tension in the string just before 

and just after, when one of the spring is cut. Mass of both the blocks is same and equal to m and spring 
constant of both springs is k. (Neglect any effect of rotation)   

 fn, x, fp=k esa fudk; lkE;koLFkk esa gSA tc ,d fLçax dks dkV fn;k tkrk gS rks jLlh esa ruko esa dqy ifjorZu 

fLçax ds dkVus ds Bhd igys vkSj Bhd ckn esa D;k gksxk nksuksa xqVdksa dk nzO;eku ,d tSlk gS vkSj m ds cjkcj gS 

vkSj nksuksa fLçax dk fLçax fu;rkad K gSA ¼?kw.kZu ds izHkko dks ux.; ekusa½  

        

 (A*) 
mg

2
  (B) 

mg

4
    (C) 

3mg

4
      (D)   

3mg

2
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9. Two blocks each of mass m are joined together using an ideal spring of force constant K and natural 
length 0. The blocks are touching each other when the system is released from rest on a rough 
horizontal surface. Both the blocks come to rest simultaneously first when the extension in the spring is 

0

4


. The coefficient of friction between each block and the surface assuming it to be same for both 

blocks & surface is : 
 m nzO;eku ds nks CykWd 0 LokHkkfod yEckbZ rFkk cy fu;rkad K okyh vkn'kZ fLizax ds }kjk ,d&nwljs ls tqMs gq, 

gSA CykWd ,d nwljs dks Li'kZ dj jgs gS tc fudk; [kqjnjh  {kSfrt lrg ij fojke ls NksMk tkrk gSA nksuks CykWd 

,d lkFk fojkekoLFkk esa vkrs gS tc fLizax esa foLrkj 0

4


 gSA izR;sd CykWd rFkk lrg ds e/; ?k"kZ.k xq.kkad D;k gksxkA 

;g ekfu, fd çR;sd CykWd rFkk lrg ds e/; ?k"kZ.k xq.kkad leku gSA  

 (A) 0K

40mg


   (B) 0K

8mg


  (C*) 03K

8mg


  (D) 0K17

20 mg


 

Sol.  

 
 Work energy theorem, dk;Z ÅtkZ çes; 

  0
0mg

4

 
  

 


  = 

2
20

0

1 1
K K

2 4 2

 
 

 


  

   = 03K

8mg


 Ans. 

 
10. Work done by all forces on a system of particles is equal to  

d.kksa ds ,d fudk; ij lHkh cyksa ds }kjk fd;k x;k dk;Z fuEu esa ls fdlds cjkcj gS%  

 (A*) Change in kinetic energy of the system ¼ fudk; dh xfrt ÅtkZ esa ifjorZu ds½  

 (B) Change in potential energy of the system¼ fudk; dh fLFkfrt ÅtkZ esa ifjorZu ds½  

 (C) Change in total energy of the system ¼ fudk; dh dqy ÅtkZ esa ifjorZu ds½  
 (D) Change in kinetic energy only if the forces acting are conservative.   
      ¼xfrt ÅtkZ esa ifjorZu ds cjkcj ;fn dsoy lajf{kr cy dk;Zjr gksa ½  

Sol. By work energy theorem.  
 dk;Z ÅtkZ izes; }kjk  
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Comprehension : 

3. LEAST COUNT  
 We have studied (from page 1) that no measurement is perfect. Every instrument can measure upto a 

certain accuracy; called least count. 

     

4.  PERMISSIBLE ERROR 

 Error in measurement due to the limitation (least count) of the instrument, is called permissible error. 
From mm scale  we can measure upto 1 mm accuracy (least count = 1mm). From this we will get 

measurement like  = 34 mm 

    
  Max uncertainty can be 1 mm. 

  Max permissible error () = 1 mm. 

 But if from any other instrument, we get  = 34.5 mm then max permissible error () = 0.1 mm  
 and if from a more accurate instrument,  we get  = 34.527 mm then max permissible error () = 0.001 mm  
                      = place value of last number 
 

 Max permissible error in a measured quantity = least count of the measuring instrument and if 
nothing is given about least count then Max permissible error = place value of the last number 

 

5.   MAX. PERMISSIBLE ERROR IN RESULT DUE TO ERROR IN EACH  
MEASURABLE QUANTITY : 

 Let Result f(x, y) contains two measurable quantity x and y 
 Let error in x = ± x           i.e. x  (x – x, x + x)  
 error in y  = ± y    i.e. y  (y – y, y + y) 
 Case - () : If f(x, y) = x + y 
    df = dx + dy 
    error in f    = f = ± x ± y 
    max possible error in f = (f)max = max of (± x ± y) 
    (f)max = x + y 
 

 Case - () : If f = x – y 
    df = dx – dy 

    (f) = ± x  y 

    max possible error in f = (f)max = max of (± x  y) 

     (f)max = x + y  
    For getting maximum permissible error , sign should be adjusted, so that errors get 

added up to give maximum effect  
    i.e. f = 2x – 3y - z 
    (f)max = 2x + 3y + z  
 

Example.  In resonance tube exp. we find 1 = 25.0 cm and 2 = 75.0 cm. The least count of of the scale 

used to measure  is 0.1 cm. If there is no error in frequency. What will be max permissible 
error in speed of sound (take f0 = 325 Hz.) 

 

Solution :  V = 2f0 (2 – 1) 

   (dV) = 2f0 (d2 – d1) 

   (V)max  = max of [2f0(± 2  2] = 2f0 (2 + 1) 
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   1 = least count of the scale = 0.1 cm  

   2 = least count of the scale = 0.1 cm  
   So max permissible error in speed of sound  (V)max = 2(325Hz) (0.1 cm + 0.1 cm) = 1.3 m/s 
   Value of V = 2f0 (2 – 1) = 2(325Hz) (75.0 cm - 25.0 cm) = 325 m/s 
   so V =  ( 325 ± 1.3 ) m/s 
 
Case-() : If f(x, y, z) = (constant) xaybzc to scatter all the terms, Lets take log on both sides   
    n f = n(constant) + a n x + b n y + c n z  

      Differentiating both sides 

    
df

f
 = 0 + a

dx

x
 + b

dy

y
 + c

dz

z
 

    
f

f


 = ± a 

x

x


 ± b

y

y


 ± c

z

z


 

    
max

f

f

 
 
 

 = max of (± a 
x

x


 ± b 

y

y


 ± c

z

z


) 

    i.e. f = 15 x2 y–3/2 z–5  

    
df

f
 = 0 + 2

dx

x
 –

3

2

dy

y
 – 5

dz

z
 

    
f

f


 = ± 2

x

x


  

3

2

y

y


 5 

z

z


 

    
max

f

f

 
 
 

 = max of (± 2
x

x


  

3

2

y

y


 5

z

z


 ) 

    
max

f

f

 
 
 

 = 2
x

x


  + 

3

2

y

y


 +5 

z

z


  

 

 sign should be adjusted, so that errors get added up 
 

3. vYirekad :  
 ge i<+ ¼i`"B -1 ls½ pqds gS fd dksbZ Hkh ekiu ;FkkFkZ ugha gksrkA çR;sd midj.k ,d fuf'pr ;FkkFkZrk rd gh eki 

ldrk gS] bls vYirekad dgrs gSA 
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4.  vuqes; (Permissible) =kqfV 

 ç;ksx esa ç;qDr fd;s x;s ekid&;U=kksa dh ;FkkFkZrk dh lhek ¼vYirekad½ ds dkj.k vkus okyh =kqfV dks vuqes; =kqfV 

dgrs gSA  

 feeh0 iSekus ls  1feeh0 ;FkkZFkrk (vYirekad = 1 feeh0) rd ekiu dj ldrs gSA blls ge fuEu çdkj ekiu 

çkIr djsaxsA 

   = 34 mm 

    
  vf/kdre vfuf'prrk 1 feeh0 çkIr gksrh gSA  

  vf/kdre vuqes; =kqfV () = 1 feeh0 gSA 

 ijUrq ;fn vU; midj.k dk mi;ksx djus ij  = 34.5 feeh0  çkIr gksrh gSA rks vuqes; =kqfV () = 0.1 feeh0 

çkIr gksrh gS  

 rFkk ;fn vf/kd ;FkkFkZ midj.k dk mi;ksx djus ij  = 34.527 feeh0 çkIr gksrh gS rks  

 vf/kdre vuqes; =kqfV () = 0.001 feeh0 = vafre la[;k dk LFkkuh; eku gSA 

 ekfir jkf'k esa vf/kdre vuqes; =kqfV = ekid ;a=k dk vYirekadA vkSj ;fn vYirekad ds ckjs esa dksbZ tkudkjh ugh 

nh gks rks vf/kdre vuqes; =kqfV = vafre la[;k dk LFkkuh; eku 

5.   çR;sd çsf{kr jkf'k esa =kqfV ds dkj.k ifj.kke esa vf/kdre vuqes; =kqfV : 

 ekuk ifj.kke f(x, y) esa nks çsf{kr jkf'k;ka x rFkk y gS 

 ekuk x esa =kqfV = ± x  vFkkZr~ x  (x – x, x + x)  

 y esa =kqfV = ± y     vFkkZr~  y  (y – y, y + y) 

 Case : () ;fn f(x, y) = x + y 
    df = dx + dy 
    f esa =kqfV = f = ± x ± y 

    f esa vf/kdre lEHko =kqfV = (f)vf/kdre = (± x ± y) dk vf/kdre 

    (f)max = x + y 
 Case : () ;fn f = x – y 
    df = dx – dy 
     f = ± x  y 
    f esa vf/kdre lEHko =kqfV = (f) vf/kdre = (± x  y) dk vf/kdre (f)vf/kdre = x + y  

vf/kdre vuqes; =kqfV Kkr djus ds fy, fpUgksa dks bl rjg ls O;ofLFkr djrs gS] rkfd =kqfV;ka tqM+ tk, vkSj  

vf/kdre çHkko mRiUu djsa  

 vFkkZr~ f = 2x – 3y – z 

  (f)vf/kdre = 2x + 3y + z  
 

Example   ,d vuqukn uyh ds ç;ksx esa] 1 = 25.0 lseh0 rFkk 2 = 75.0 lseh0 çkIr gksrk gSA  ds ekiu esa iz;qDr iSekus 

dk vYir eku 0.1 cm gS vkSj vuqukn uyh dh vkof̀Ùk esa dksbZ =kqfV u gks rks /ofu dh pky (f0 = 325 Hz) esa 

vf/kdre vuqes; =kqfV D;k gksxh \ 

Solution :  V = 2f0 (2 – 1) 
   (dV) = 2f0 (d2 – d1) 
   (V)vf/kdre = [2f0(± 2  2] dk vf/kdre  = 2f0 (2 + 1) 

   1 =  iSekus dk vYirekad = 0.1 cm 

   2 =  iSekus dk vYirekad = 0.1 cm  

   1 = 75.0 cm 2 = 0.1 cm (vafre la[;k dk LFkkuh; eku ) 

   vr% /ofu dh pky esa vf/kdre vuqes; =kqfV (V) vf/kdre = 2(325 Hz) (0.1 cm + 0.1 cm) = 1.3 m/s 

   V dk eku = 2f0 (2 – 1) = 2(325Hz) (75.0 cm - 25.0 cm) = 325 m/s 

   vr% V =  ( 325 ± 1.3 ) m/s 
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———————————————————————————————————  
 Case () : ;fn f(x, y, z) =(fu;rkad)  xaybzc  

    nksauks rjQ log ysus ij  

    n f = n (fu;rkad) + a n x + b n y + c n z  

      nksauks rjQ vodyu djus ij 

    
df

f
 = 0 + a 

dx

x
 + b

dy

y
 + c

dz

z
      

f

f


 = ± a

x

x


  ± b

y

y


 ± c

z

z


 

    
f

f

 
 
 vf/kdre

 = (± a
x

x


  ± b

y

y


± c

z

z


) dk vf/kdre 

    vFkkZr~  f = (15) x2 y–3/2 z–5  

    
df

f
 = 0 + 2

dx

x
 – 

3

2

dy

y
 – 5

dz

z
  

f

f


 = ± 2

x

x




3

2

y

y


  5 

z

z


  

    
f

f

 
 
 vf/kdre

= (± 2
x

x




3

2

y

y


  5

z

z


 ) dk vf/kdre 

    
f

f

 
 
 vf/kdre

 = 2
x

x


  + 

3

2

y

y


 +5

z

z


   

  fpUgksa dks bl çdkj O;ofLFkr djrs gS ftlls fd =kqfV;k¡ tqM+rh tk,aA   
Example. In some observations, value of ‘g’ are coming as 9.81, 9.80, 9.82, 9.79, 9.78, 9.84, 9.79, 9.78, 9.79 

and 9.80 m/s2. Calculate absolute errors and percentage error in g. 
Solution :  

   

S.N. Value of g Absolute error g = |gi – g | 

1 9.81 0.01 

2 9.80 0.00 

3 9.82 0.02 

4 9.79 0.01 

5 9.78 0.02 

6 9.84 0.04 

7 9.79 0.01 

8 9.78 0.02 

9 9.79 0.01 

10 9.80 0.00 

       gmean = 9.80   
gmean = 10

gi
 

= 
10

14.0
 = 0.014 

 

   percentage error = mean

mean

g
100

g


  = 

0.014

9.80
 × 100 % = 0.14 % 

   so ‘g’ = ( 9.80 ± 0.014 ) m/s2 
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Example . fdlh çs{k.k esa ‘g’  ds fuEu eku çkIr gksrs gSA  

  9.81, 9.80, 9.82, 9.79, 9.78, 9.84, 9.79, 9.78, 9.79 rFkk 9.80 m/s2 rks g esa ije =kqfV rFkk çfr'kr =kqfV 

Kkr djks \ 
Solution :   

   

Ø-la- g dk eku ije =kqfV g = |gi – g | 

1 9.81 0.01 

2 9.80 0.00 

3 9.82 0.02 

4 9.79 0.01 

5 9.78 0.02 

6 9.84 0.04 

7 9.79 0.01 

8 9.78 0.02 

9 9.79 0.01 

10 9.80 0.00 

       g
ek/;
 = 9.80   

 g
ek/;

 = 
10

gi
 

= 
10

14.0
 = 0.014 

 

   

  çfr'kr =kqfV = 
g

100
g


ek/;

ek/;

 = 
0.014

9.80
 × 100 % = 0.14 % 

  vr% ‘g’ = ( 9.80 ± 0.014 ) m/s2  

 

11. If measured value of resistance R = 1.05 , wire diameter d = 0.60 mm, and length  = 75.3 cm.  

If maximum error in resistance measurment is 0.01  and least count of diameter and length  
measuring device are 0.01 mm and 0.1 cm respectively, then find max. permissible error in  

resistivity   = 

2d
R

4

 
  
 


 

 ;fn çfrjks/k dk çsf{kr eku R = 1.05 , rkj dk O;kl d = 0.60 feeh0 rFkk yEckbZ  = 75.3 lseh0 gSA ;fn izfrjks/k 

ekiu esa vf/kdre =kqfV 0.01  gS vkSj O;kl vkSj yEckbZ dks ekius okys midj.k ds vYirekad Øe'k% 0.01 mm 

vkSj 0.1 cm gSA rks çfrjks/kdrk  = 

2d
R

4

 
  
 


 es vf/kdre vuqes; =kqfV Kkr djks \ 

 (A*) 4.3 %   (B) 5.3 %    (C) 3.7 %.   (D) 6.3 % 

Solution :  
max

 
  

 = 
R

R


 + 2

d

d


 + 




 

   R = 0.01   

   d = 0.01 mm (least count) 

    = 0.1 cm (least count) 

   
max

 
  

= 
0.01 

1.05 


 

 + 2
0.01mm

0.60mm
 + 

0.1cm

75.3cm




  × 100 = 4.3 %.  
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Hindi 
 
  vf/kdre

 =  
R

R


 + 2

d

d


  + 




  

   R = 0.01   
   d = 0.01 feeh0 (vYierkad) 

    = 0.1 lseh0 (vYierkad) 

   % 
 
  vf/kdre

 =  
0.01 

1.05 


 

+ 2
0.01mm

0.60mm
  + 

0.1cm

75.3cm




 × 100 = 4 %. 

 

12. In ohm’s law experiment, potential drop across a resistance was measured as v = 5.0 volt and current 
was measured as i = 2.0 amp. If least count of the voltmeter and ammeter are 0.1 V and 0.01A 
respectively then find the maximum permissible error in resistance. 

 vkse ds fu;e ds vuqç;ksx esa] çfrjks/k ds fljksa ij çsf{kr foHkoikr v = 5.0 oksYV gS rFkk çsf{kr /kkjk i = 2.0  ,sfEi;j gSA ;fn 
oksYV ehVj ,oa vehVj  ds vYirekad Øe'k% 0.1 V vkSj 0.01 A gS rks çfrjks/k esa vf/kdre vuqes; =kqfV Kkr djks ? 

 (A) 3.5 %    (B) 1.5 %   (C*) 2.5 %  (D) None of these 

Solution :  R = 
v

i
 = v × i–1  

   
max

R

R

 
 
 

 = 
v

v


 + 

i

i


  

   v = 0.1 volt (least count) 

   i = 0.01 amp (least count) 

   % 
max

R

R

 
 
 

 = 
0.1 0.01

5.0 2.00
  
 

 × 100 % = 2.5 % 

Hindi R = 
v

i
 = v × i–1   ;   

R

R

 
 
 vf/kdre

=
v

v


+

i

i


 

 v = 0.1 oksYV (vYierkad) ;  i = 0.01 ,sfEi;j (vYierkad) 

 % 
R

R

 
 
 vf/kdre

 = 
0.1 0.01

5.0 2.00
  
 

 × 100 % = 2.5 % 

 fn;s x;s izs{k.k ls  R dk eku  R =
v

i
=

5.0
2.5

2.00
 vr% fy[k ldrs gS  R = ( 2.5 ± 2.5% )  

13. In Searle’s exp to find Young’s modulus, the diameter of wire is measured as D = 0.050 cm, length of 
wire is L = 125 cm, and when a weight, m = 20.0 kg is put, extension in the length of the wire was found 
to be 0.100 cm. Find maximum permissible error in young’s modulus (Y). 

 lyZ ds ç;ksx esa ;ax çR;kLFkrk xq.kkad Kkr djus ds fy, rkj dk ekfir O;kl D = 0.05 lseh0] rkj dh yEckbZ  

L = 125 lseh0 gS rFkk tc m = 20.0 fdxzk0 Hkkj j[kk tkrk gS rks rkj esa 0.100 lseh0 foLrkj gksrk gS rks ;ax ds 

çR;kLFkrk xq.kkad (Y) esa vf/kdre vuqes; =kqfV Kkr djks \ 
 (A) 4.3%   (B*) 6.3%   (C) 4.3%  (D) None of these 

Solution :  
2

mg

d / 4
 = Y (

x


)      Y = 

2

mg

( / 4) d x


 

   
max

Y

Y

 
 
 

 = 
m

m


 + 




 + 2
d

d


 + 

x

x


 

   here no information of least count is given so maximum permissible error in  = place value of 
last number. 

   m = 20.0 kg   m = 0.1 kg  (place value of last number) 

    = 125 cm     = 1 cm  (place value of last number) 

   d = 0.050 cm  d = 0.001 cm (place value of last number) 
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   x = 0.100 cm   x = 0.001 cm (place value of last number) 

   
max

Y

Y

 
 
 

 = 
0.1kg 1cm 0.001cm 0.001cm

2 100%
20.0kg 125cm 0.05cm 0.100cm

 
     

 
 = 6.3% 

Hindi 
2

mg

d / 4
 = Y (

x


)    Y = 

2

mg

( / 4) d x


 

   
Y

Y

 
 
 vf/kdre

 = 
m

m


 + 




 + 2 
d

d


 + 

x

x


 

   ;gk¡ vYirekad dh dksbZ tkudkjh ugha nh xbZ gSA vr% vf/kdre vuqes; =kqfV = vafre la[;k dk LFkkuh; eku 

   m = 20.0 kg   m = 0.1 kg  (vafre la[;k dk LFkkuh; eku ) 

    = 125 m     = 1 cm  (vafre la[;k dk LFkkuh; eku ) 

   d = 0.050 cm  d = 0.001 cm (vafre la[;k dk LFkkuh; eku ) 

   x = 0.100 cm   x = 0.001 cm (vafre la[;k dk LFkkuh; eku ) 

   
Y

Y

 
 
 vf/kdre

 =  
0.1 kg 1 cm 0.001 cm 0.001 cm

100 %
20.0 kg 125 cm 0.05 cm 0.100 cm

 
    

 
  = 6.3 % 

 
14. To find the value of ‘g’ using simple pendulum T = 2.00 sec ; = 1.00 m was measured. Estimate 

maximum permissible error in ‘g’. Also find the value of ‘g’.  (Use 
2 = 10) 

 ‘g’ dk eku çkIr djus ds fy, ljy yksyd dk mi;ksx djrs gSA T = 2.00 sec; = 1.00 m ekfir gS rks ‘g’ esa 

vf/kdre vuqes; =kqfV Kkr djks \ ‘g’  dk eku Hkh Kkr djksA (2 = 10 ) 
 
 (A*) (10.0 ± 0.2 ) m/s2  (B) (10.0 ± 0.3 ) m/s2 (C) (9.0 ± 0.2 ) m/s2 (D) (10.0 ± 0.1 ) m/s2 

Solution :  T = 2 
g


  g = 

2

2

4

T

 
  

   
max

g

g

 
 
 

= 



 + 2
T

T


= 

0.01 0.01
2

1.00 2.00
  
 

 × 100 % = 2 % 

   value of g = 
2

2

4

T

 
 = 

2

4 10 1.00

(2.00)

 
= 10.0 m/s2 

   
max

g

g

 
 
 

= 2/100   so  maxg 2

10.0 100


  so (g)max = 0.2 = max error in ‘g’ 

   so ‘g’ = (10.0 ± 0.2 ) m/s2 

 

15. Using screw gauge, the observation of the diameter of a wire are 1.324, 1.326, 1.334, 1.336 cm 
respectively. Find the average diameter, the mean error, the relative error and % error. 

 LØwxst ls rkj  dk O;kl ekik x;k vkSj çs{k.k Øe'k% 1.324, 1.326, 1.334, 1.336 cm vk,A rkj dk vkSlr O;kl] 

ek/; =kqfV] lkis{k =kqfV vkSj % =kqfV Kkr djksA 

Ans. D 1.330 cm , D 0.005cm  , Relative error  lkisf{kd =kqfV = + 0.004 %, error =kqfV  = 0.4% 

Sol. 
(D) 1.324 1.326 1.334 1.336

D
N 4

   
   = 1.330. 

 D1 = 1.324 – 1.330 = –0.006 
 D2 = 1.326 – 1.330 = –0.004 
 D3 = 1.334 – 1.330 = 0.004 
 D4 = 1.336 – 1.330 = 0.006 

 1 2 3 4| D | | D | | D | | D |
D

4

      
   

 = 
0.006 0.004 0.004 0.006

4

  
 = 

0.020

4
 = 0.005 cm 
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 Relative error (lkisf{kd =kqfV) = 
D

D


 = 

0.005

1.330
 = 0.004 

 % error =kqfV   = 
D

D


 × 100 = 0.4%. 

 
16. If a tuning fork of frequency (f0) 340 Hz and tolerance    1% is used in resonance column method  

[v = 2f0 (2 – 1)], the first and the second resonance are measured at 1 = 24.0 cm and 2 = 74.0 cm. 
Find max. permissible error in speed of sound. 

 vuqukn uyh ds iz;ksx esa [v = 2f0 (2 – 1)] ds mi;ksx fd;s tkus okys Lofj=k dh vko`fr (0) 340 Hz gS vkSj mlesa 

=kqfV (tolerance )   1% gS A izFke vkSj f}rh; vuqukn Øe'k% 1 = 24.0 cm vkSj 2 = 74.0 cm ij vkrs gSa rks 

/ofu ds osx esa vf/kdre vuqes; (permissible) =kqfV Kkr djks &  
Ans. 1.4% 
Sol. v = 2f0 (2 – 1), 

  
max

v

v

 
 
 

=  0 1 2

0 2 1

f

f

   



 

 
 = 

1

100
 + 

0.1 0.1

74 24




 = 1.4%. 

 
17. The length of a rectangular plate is measured by a meter scale and is found to be 10.0 cm. Its width is 

measured by vernier callipers as 1.00 cm. The least count of the meter scale and vernier callipers are 
0.1 cm and 0.01 cm respectively (Obviously). Maximum permissible error in area measurement is - 

 (A*) + 0.2 cm2  (B) + 0.1 cm2  (C) + 0.3 cm2  (D) Zero 
 ,d vk;rkdkj IysV dh yEckbZ ,d ehVj Ldsy ls 10.0 cm ekih xbZA bldh pkSM+kbZ ofuZ;j dSyhilZ ls 1.00 cm 

ekih xbZA ehVj Ldsy vkSj ofuZ;j dSyhilZ dk vYirekad Øe'k% 0.1 cm vkSj 0.01 cm gSA (lkekU;r) {ks=kQy ekiu 

esa vf/kdre vuqes; (permissible) =kqfV gS  – 

 (A*) + 0.2 cm2  (B) + 0.1 cm2  (C) + 0.3 cm2  (D) zero 'kwU; 

Sol. A  = b = 10.0 × 1.00 = 10.00  

 
A

A


 = 




 + 
b

b


  

  
A

10.00


 =  

0.1

10.0
 + 

0.01

1.00
   A = 10.00 

1 1

100 100

  
 

 = 10.00 
2

100

 
 
 

 = ± 0.2 cm2.  

 

18. In the previous question, minimum possible error in area measurement can be - 
 (A) + 0.02 cm2  (B) + 0.01 cm2  (C) + 0.03 cm2  (D*) Zero 
 fiNys ç'u esa {ks=kQy ekiu esa U;wure lEHko =kqfV gS 

 (A) + 0.02 cm2  (B) + 0.01 cm2  (C) + 0.03 cm2  (D*) 'kwU; 

Sol. 
min

A

A

 
 
 

  = 
b

–
b

  
 
 




 = 

1 1
–

100 100
 = 0 

 
19. For a cubical block, error in measurement of sides is + 1% and error in measurement of mass is + 2%, 

then maximum possible error in density is - 
 (A) 1%   (B*) 5%   (C) 3%   (D) 7% 
 ?kukdkj CykWd esa Hkqtkvksa ds ekiu esa =kqfV + 1% gS] vkSj nzO;eku ekiu esa =kqfV + 2% gS rks ?kuRo ekiu esa vf/kdre 

lEHko =kqfV fdruh gksxh &  
 (A) 1%   (B*) 5%   (C) 3%   (D) 7% 
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Sol.   

  

 
3

m m

V
  


  

 Given fn;k x;k gS : 
m

m


    2%  = ± 2 × 10–2   




 = ± 1% = ± 1 × 10–2   

 



= 
m

3
m

 





 

 = 2 × 10–2  + 3 × 10–2  = 5 × 10–2  = 5% 
 

20. To estimate ‘g’ (from g = 42 
2

L

T
), error in measurement of L is + 2% and error in measurement of T is 

+ 3%. The error in estimated ‘g’ will be -  
 (A*) + 8%  (B) + 6%  (C) + 3%  (D) + 5% 

 ‘g’ dk eku (g = 42 
2

L

T
 ls), Kkr djus ds ç;ksx esa L ds ekiu esa =kqfV ± 2% gS vkSj T ds ekiu esa =kqfV ± 3% gSA 

'g' esa =kqfV gksxh  
 (A*) + 8%  (B) + 6%  (C) + 3%  (D) + 5% 

Sol. (A) g = 42 
2T


  

 



 = 2%  = ± 2 × 10–2   
T

T


= ± 3% = ± 3 × 10–2  

   
g

g


 = 




 + 
2 T

T


 = 2 × 10–2 + 2 × 3 × 10–2  = 8 × 10–2 = ± 8 %  
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TARGET : JEE (Main + Advanced) 2021 

 
 
 
 
 
 
O  

 

Course : VISHESH (01JD) 

PPHHYYSSIICCSS

DPPDPPDPP
DAILY PRACTICE PROBLEMS 

NO. B17 TO B18 
 

 

DPP  No. : B18 (JEE-Advanced) 
Total Marks :  34         Max. Time : 29 min. 
Single choice Objective ('–1' negative marking) Q.1  to Q.6           (3 marks, 2 min.) [18, 12]  
One or more than one options correct type (‘–1’ negative marking) Q.7              (4 marks 2 min.)  [04, 02] 
Subjective Questions ('–1' negative marking) Q.8 to Q.10           (4 marks 5 min.)  [12, 15] 
 

ANSWER KEY OF DPP  NO. : B18 
1. (C)  2. (B)  3. (B)  4. (B)  5. (A) 6. (B)  7. (A) (D) 

8. D 1.330 cm , D 0.005cm  , Relative error  lkisf{kd =kqfV = + 0.004 %, error =kqfV  = 0.4% 

9.  1.4% 10. ao = 
4g

7
 m/s2  

 
1. The external and internal diameters of a hollow cylinder are measured to be (4.23 ± 0.01) cm and  

(3.89 ± 0.01) cm. The thickness of the wall of the cylinder is  
 (A) (0.34 ± 0.02) cm (B) (0.17 ± 0.02) cm (C*) (0.17 ± 0.01) cm (D) (0.34 ± 0.01) cm 
 ,d [kks[kys csyu dh cká vkSj vkUrfjd O;kl Øe'k% (4.23 ± 0.01) cm vkSj (3.89 ± 0.01) cm gSA csyu dh nhokj 

dh eksVkbZ gksxh&  
 (A) (0.34 ± 0.02) cm (B) (0.17 ± 0.02) cm (C*) (0.17 ± 0.01) cm (D) (0.34 ± 0.01) cm 
Sol. D = (4.23 ± 0.01) cm 
 d = (3.89 ± 0.01) cm 
 t = (D – d)/2 

 = 
(4.23 0.01) (3.89 0.01)

2

  
 = 

(4.23 3.89) (0.01 0.01)

2

  
 

 = (0.34 ± 0.02)/2 cm 
 = (0.17 ± 0.01)cm 
 
2. The mass of a ball is 1.76 kg. The mass of 25 such balls is  
 (A) 0.44 × 103 kg (B*) 44.0 kg  (C) 44 kg  (D) 44.00 kg 
 ,d ckWy dk nzO;eku 1.76 kg gS ,sls  25 ckWy dk nzO;eku fdruk gksxk &  
 (A) 0.44 × 103 kg (B*) 44.0 kg  (C) 44 kg  (D) 44.00 kg 
Sol. m = 1.76 kg 
 M = 25 m 
 = 25 × 1.76  
 = 44.0 kg 
 Note : Mass of one unit has three significant figures and it is just multiplied by a pure number 

(magnified). So result should also have three significant figures. 
 fVIi.kh : ,d bdkbZ ds nzO;eku esa rhu lkFkZd vad gS o bls 'kq) vad ls xq.kk fd;k x;k gSA vr% ifj.kke eas rhu 

lkFkZd vad gksus pkfg,A  
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3. A lens of focal length 20.0 cm and aperture radius 2.0 cm is placed at a distance 30.0 cm from a point 
source of light. On the other side a screen is placed at a distance 50.0 cm from the lens. The radius of 
spot of light formed on screen is. (Neglect spherical abberation through lens) 

 20.0 lseh0 Qksdl nwjh ,oa 2.0 lseh0 }kjd f=kT;k dk ,d ysal] fdlh fcUnqor izdk'k L=kksr ls 30.0 lseh0 nwjh ij 

j[kk gSA ySal ds nwljh rjQ 50.0 lseh0 nwj ,d inkZ gSA inZs ij cus /kCcs dh f=kT;k gksxh ? ¼ysal ls gksus okys xksyh; 

foiFku dks ux.; ekusa½ 
 (A) 0.5 cm  (B*) 0.3 cm  (C) 0.2 cm  (D) 1.0 cm 

Sol. 

50cm

20cmF

30cm

S

2F F 2F

P

10
CA

60cm

B

O

  

 
1

f
 =  

1 1

u v
   

  
1

20
 =

1 1

30 v





    

   
1

v
=  

1 1

20 30
  = 

1

60
    

 v = 60 cm 
 As triangles OPC &  ABC are similar 
 pwafd f=kHkqt OPC  rFkk ABC le:i gS 

  
2

60
 = 

x

10
 x = 

1

3
  = 0.3 cm. 

4. For a cubical block, error in measurement of sides is + 1% and error in measurement of mass is + 2%, 
then maximum possible error in density is - 

 (A) 1%   (B*) 5%   (C) 3%   (D) 7% 
 ?kukdkj CykWd esa Hkqtkvksa ds ekiu esa =kqfV + 1% gS] vkSj nzO;eku ekiu esa =kqfV + 2% gS rks ?kuRo ekiu esa vf/kdre 

lEHko =kqfV fdruh gksxh &  
 (A) 1%   (B*) 5%   (C) 3%   (D) 7% 
Sol.   

  

 
3

m m

V
  


  

 Given fn;k x;k gS : 
m

m


    2%  = ± 2 × 10–2   




 = ± 1% = ± 1 × 10–2   

 



= 
m

3
m

 





 

 = 2 × 10–2  + 3 × 10–2  = 5 × 10–2  = 5% 

5. To estimate ‘g’ (from g = 42 
2

L

T
), error in measurement of L is + 2% and error in measurement of T is 

+ 3%. The error in estimated ‘g’ will be -  
 (A*) + 8%  (B) + 6%  (C) + 3%  (D) + 5% 

 ‘g’ dk eku (g = 42 
2

L

T
 ls), Kkr djus ds ç;ksx esa L ds ekiu esa =kqfV ± 2% gS vkSj T ds ekiu esa =kqfV ± 3% gSA 

'g' esa =kqfV gksxh  
 (A*) + 8%  (B) + 6%  (C) + 3%  (D) + 5% 
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Sol. (A) g = 42 
2T


  

 



 = 2%  = ± 2 × 10–2    

T

T


= ± 3% = ± 3 × 10–2  

   
g

g


 = 




 + 
2 T

T


 = 2 × 10–2 + 2 × 3 × 10–2  = 8 × 10–2 = ± 8 %  

6. The least count of a stop watch is 0.2 second. The time of 20 oscillations of a pendulum is measured to 
be 25 seconds. The percentage error in the time period is  

 (A) 16%   (B*) 0.8 %  (C) 1.8 %  (D) 8 % 
 ,d fojke ?kM+h dk vYirekad 0.2 lSd.M gSA ml ?kM+h ls ,d ljy yksyd dks 20 nksyu djus esa yxk le;  25 

lSd.M ekik x;kA vkorZdky esa vf/kdre çfr'kr =kqfV gS &  
 (A) 16%   (B*) 0.8 %  (C) 1.8 %  (D) 8 % 
Sol. t = 0.2 s.  
 t = 25 s  

 T = 
t

N
  

T

T


  =  

t

t


 = 

0.2

25
 = 0.8 % 

 

7. 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 T;knk 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  


Sol. 


 a
A

 B

mg

a0

ma
(Pseudo)

0

N

 

 ma0 sin + N = mg cos    mg cos  N = mgcos – ma0sin 
  N < mg cos  
 Hence, (D) is true. 
 vr% , (D) lR; gS. 

  

A

a cos0 

a0

a sin0 a
 

  ma0 cos + mg sin = ma 



 

  

 

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.-18 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

  a = g sin + a0 cos 
 Hence acceleration of A      
 vr% A dk Roj.k  

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

 
8. Using screw gauge, the observation of the diameter of a wire are 1.324, 1.326, 1.334, 1.336 cm 

respectively. Find the average diameter, the mean error, the relative error and % error. 
 LØwxst ls rkj  dk O;kl ekik x;k vkSj çs{k.k Øe'k% 1.324, 1.326, 1.334, 1.336 cm vk,A rkj dk vkSlr O;kl] 

ek/; =kqfV] lkis{k =kqfV vkSj % =kqfV Kkr djksA 

Ans. D 1.330 cm , D 0.005cm  , Relative error  lkisf{kd =kqfV = + 0.004 %, error =kqfV  = 0.4% 

Sol. 
(D) 1.324 1.326 1.334 1.336

D
N 4

   
   = 1.330. 

 D1 = 1.324 – 1.330 = –0.006 
 D2 = 1.326 – 1.330 = –0.004 
 D3 = 1.334 – 1.330 = 0.004 
 D4 = 1.336 – 1.330 = 0.006 

 1 2 3 4| D | | D | | D | | D |
D

4

      
   

 = 
0.006 0.004 0.004 0.006

4

  
 = 

0.020

4
 = 0.005 cm 

 Relative error (lkisf{kd =kqfV) = 
D

D


 = 

0.005

1.330
 = 0.004 

 % error =kqfV   = 
D

D


 × 100 = 0.4%. 

9.  If a tuning fork of frequency (f0) 340 Hz and tolerance    1% is used in resonance column method [v = 
2f0 (2 – 1)], the first and the second resonance are measured at 1 = 24.0 cm and 2 = 74.0 cm. Find 
max. permissible error in speed of sound. 

 vuqukn uyh ds iz;ksx esa [v = 2f0 (2 – 1)] ds mi;ksx fd;s tkus okys Lofj=k dh vko`fr (0) 340 Hz gS vkSj mlesa 

=kqfV (tolerance )   1% gS A izFke vkSj f}rh; vuqukn Øe'k% 1 = 24.0 cm vkSj 2 = 74.0 cm ij vkrs gSa rks 

/ofu ds osx esa vf/kdre vuqes; (permissible) =kqfV Kkr djks &  
Ans. 1.4% 
Sol. v = 2f0 (2 – 1), 

  
max

v

v

 
 
 

=  0 1 2

0 2 1

f

f

   



 

 
 = 

1

100
 + 

0.1 0.1

74 24




 = 1.4%. 

 
10. Three blocks of mass m1 = 4 kg, m2 = 2 kg and m3 = 4 kg are connected as shown in figure. All 

surfaces are smooth and pulley is massless, find the acceleration of mass m1?  
 m1 = 4 kg, m2 = 2 kg o m3 = 4 kg  nzO;eku ds rhu CykWd fp=kkuqlkj tqM+s gq, gSA lHkh lrg fpduh o f?kjuh 

nzO;ekughu gS] m1 nzO;eku dk Roj.k Kkr dhft, ? 
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Sol.   

 
 Let acceleration of block having mass m1 is ao, as shown in figure acceleration of pulley (B) is also ao 

(downward) w.r.t. pulley let mass m2 moves upward with acceleration a (say) and mass m3 moves 
downward with same acceleration  

 ekuk m1 nzO;eku dk Roj.k ao gS  fp=kkuqlkj iqyh (B) dk Roj.k Hkh uhps dh vksj a0 gksxk iqyh ds lkis{k ekuk fd m2 

nzO;eku Åij dh vksj a Roj.k ls xfr djrk gSA ,oa nzO;eku m3 leku Roj.k ls uhps dh vksj xfr djrk gSA  
 w.r.t. ground  

 tehu ds lkis{k  

 acceleration of m2 = a – ao  () 
 m2 dk Roj.k = a – ao  () 

 acceleration of m3 = a + ao () 
 m3 dk Roj.k = a + ao () 

    

 pulley iqyh   T1 = 
T

2
 

 for Block (1)  T  = m1 ao   .........(1) 
 CykWd (1) ds fy,   T  = m1 ao   .........(1) 

 for Block (2)  m2g –  
T

2
= –m2 (a – ao)  .........(2) 

 CykWd (2) ds fy, 

 for Block (3)  m3g – 
T

2
 = m3 (a + ao)  .........(3) 

 CykWd (3) ds fy, 

 From (1), (2) and (3), we get  (1), (2) o (3) ls ao= 
1

2 3

g

m 1 1
1

4 m m

 
  

 

   
g

4 1 1
1

4 2 4
   
 

 

 or ;k  ao = 
g 4g

3 71
4




  ao = 
4g

7
 m/s2  
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Course : VISHESH (01JD) 

PPHHYYSSIICCSS

DPPDPPDPP
DAILY PRACTICE PROBLEMS 

NO. B19 TO B20 
 

DPP  No. : B19 (JEE-Advanced) 
Total Marks :  39         Max. Time : 29 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.10                (4 marks 5 min.)  [12, 15] 
 

ANSWER KEY OF DPP  NO. : B19 
1. (C)  2. (A) (B)  3. (B) (C)  4. (A)(B) (D)  5. (A) (D)  6. (B)   
7. (A) (C)  8. 5 9. 24 m/sec 10. wOAC = 8 J, wOBC = 2 J;  wODC = 19/3 J, No] 
 

1. In the pulley system shown in figure, at an instant if block A is going down at 5 m/s, find speed of block 
B :( In step pulley the ratio of radii is 1 : 2)       

 fp=k esa n'kkZ;s f?kjuh fudk; esa fdlh {k.k ;fn CykWd A, 5 m/s ls uhps dh vksj tk jgk gS, rc CykWd B dh pky Kkr 

dhft, (LVsi f?kjuh esa f=kT;kvksa dk vuqikr 1 : 2 gSA) 

        
 (A) 5 m/s   (B) 20 m/s  (C*) 40 m/s  (D) 80 m/s 
Sol.  

B

A

= 5m/s

v /2B

vB

vB

10m/s

v /2B

vB

vA  
 vB = 10 + r  

  Bv

2
= r – 10       

  Bv

2
= 20 

 vB = 40 m/s 
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2. A converging equiconvex lens forms real image of a particle as shown in case . If now lens is cut as 
shown in case  then select the correct alternative/alternatives :     

 ,d vfHklkjh leksÙky iryk ySal ,d d.k dk okLrfod izfrfcac izdj.k  esa n'kkZ,uqlkj cukrk gSA ;fn izdj.k  
esa n'kkZ,uqlkj ySal dks dkVk tk,] rks lgh fodYi@fodYiksa dk p;u dhft,A 

        
 (A*) Image in case  will be at 240 cm from lens. 
 (B*) Image is real. 
 (C) Image in case  will be at the same location of case . 
 (D) There will be two distinguished images. 
 (A*) izdj.k esa izfrfcac ySal ls 240 cm ij cusxk  

 (B*) izfrfcac okLrfod gksxk  

 (C) izdj.k esa izfrfcac dh fLFkfr izdj.k esa izfrfcac dh fLFkfr ij gh gksxh  

 (D) nks Lora=k izfrfcac gksxsaA 

Sol.  
1

40
– 

1

60
 = 

1

f
  ....(1) 

 
1

v
 – 

1

60
  = 

1

2f
   ....(2) 

 
1

v
 + 

1

60
 =  

1

2
. 

1 1

40 60

  
 

     

  
1

v
 + 

1

60
 = 

1

2
 . 

100

40 60
  

  – 
1

v
 =  

1

48
– 

1

60
 v = 240 cm 

 
3. All pulleys are light & smooth, strings are light & inextensible. Consider the case when M  (see fig.)  
 lHkh f?kjfu;kW gYdh o fpduh gS] Mksfj;kW gYdh o vforkU; gSA M  dh fLFkfr ij 

fopkj fdft,A (fp=k ns[ks) 

     
 (A) acceleration of m is g upward   
 (B*) Net force on m is mg/3 upward 

 (C*) Tension in the string connecting M is 
4mg

9
 

 (D) Tension in the string connecting m is 2 mg         
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 (A) m dk Roj.k Åij dh vksj g gSA  

 (B*) m ij ifj.kkeh cy mg/3 Åij dh vksj gSA  

 (C*) M ls tqMh Mksjh es ruko 
4mg

9
 gSA 

 (D) m ls tqMh Mksjh esa ruko 2 mg gSA         

Sol.  

 

 a = 
g – a

2
   a = 

g

3
 

 3T – mg = ma  T = 
4mg

9
 

 & 3T = 
4mg

3
 

 Net force on m    ma = mg/3 upward    
 m ij ifj.kkeh cy   ma = mg/3 Åij dh vksj gSA  

 
4. Two infinite, parallel, non–conducting sheets carry equal positive charge density . One is placed in the 

yz plane and the other at distance x = a. Take potential V = 0 at x = 0.  
 nks vuUr] lekUrj] vpkyd ifêdkvksa ij cjkcj /kukRed vkos'k ?kuRo  gSA ,d dks y-z ry esa rFkk nwljh dks  

x = a nwjh ij j[krs gSaA x = 0 ij foHko V = 0 ekusaA     

 (A*) For 0  x  a, potential V
x
 = 0.  (B*) For x  a, potential V

x
 = 

0

(x a)


 


 

 (C) For x  a, potential V
x
 = 

0

(x a)





  (D*) For x  0 potential V
x
 = 

0

x



 

 
 

 (A*) 0  x  a ds fy,] foHko V
x
 = 0.  (B*) x  a ds fy,] foHko V

x
 = 

0

(x a)


 


 

 (C) x  a ds fy,] foHko V
x
 = 

0

(x a)





  (D*) x  0 ds fy,] foHko V
x
 = 

0

x



 

Sol. 0  x  a : V
x
 =  

0

(x a)


 


 =  0 (as E
x
 = 0) 

 x  a ; V
x
 = 

x

x (a)

a

E dx V    = 
x

(a)
0a

dx V
 
   
  = 

0





 (x – a) 

 x  0 ; V
x
 = 

x

x (0)

0

E dx V    = 
0

.x
 

   
 + V

(0) 
= 

0

.x



 .  
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COMPREHENSION          
 Two point charges are placed at point a and b. The field strength to the right of the charge Qb on the 

line that passes through the two charges varies according to a law that is represented graphically in the 
figure. The electric field is taken positive if its direction is towards right and negative if its direction is 
towards left.   

 nks fcUnqor vkos'k ‘a’ o ‘b’ fcUnqvksa ij fLFkr gSaA Qb vkos'k ds nka;h vksj nksuksa vkos'kksa ls xqtjus okyh js[kk ij fo|qr 

{ks=k dh rhozrk ml fu;e ds vuqlkj ifjofrZr gksrh gS ftldk xzkQh; fu:i.k fp=k esa n’'kkZ;k x;k gSA fo|qr {ks=k dh 

fn'kk nk;ha vksj gksus ij bls /kukRed o ck;aha vksj gksus ij _.kkRed ysuk gSA 

   

c 

 
 
5. Choose the correct statement regarding the signs of the charges. 
 vkos'kksa ds fpUgksa ds laxr lgh dFku NkafV, & 
 (A*) Charge at point a is positive and charge at point b is negative. 
 fcUnq a ij vkos'k /kukRed gS rFkk fcUnq b ij vkos'k _.kkRed gSA 
 (B) Charge at point a is negative and charge at point b is positive. 
 fcUnq a ij vkos'k _.kkRed gS rFkk fcUnq b ij vkos'k /kukRed gSA 
 (C) Point C is position of stable equilibrium for small displacement along x–axis of positive test charge 
 /kukRed ijh{k.k vkos'k ds fy;s x–fn'kk ds vuqfn'k vYi foLFkkiu ds fy;s fcUnq C LFkk;h lkE;koLFkk dks iznf'kZr 

djrk gSA  
 (D*) Point C is position of unstable equilibrium for small displacement along x–axis of positive test 

charge 
 /kukRed ijh{k.k vkos'k ds fy;s x–fn'kk ds vuqfn'k vYi foLFkkiu ds fy;s fcUnq C vLFkk;h lkE;koLFkk dks iznf'kZr 

djrk gSA 
 

6. Ratio of magnitudes of charges a

b

Q

Q
 will be equal to : 

 vkos'kksa ds vuqikr a

b

Q

Q
 dk ifjek.k cjkcj gksxk & 

 (A) 
1

1
x

 
 

 


  (B*) 

2

1

1
x

 
 

 


  (C) 

2

1

1
x

 
  
 


  (D) 

4

1
x

  
 


 

7. Choose the correct option  
 lgh fodYiksa dk p;u dhft;sA 

 (A*) The distance x2 from point b where the field is maximum, will be 
2 /3

1

1

x
1

x

 
 

 




  

 (B) The distance x2 from point b where the field is maximum, will be  
1/3

1

1

x
1

x

 
 

 




 

 (C*) At point C potential due to system of charges at a and b is maximum in region x > b 
  (D) At point C potential due to system of charges at a and b is minimum in region x > b 
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 (A*)  tgk¡ {ks=k vf/kdre gS ml fLFkfr dh fcUnq b ls nwjh x2 dk eku 
2 /3

1

1

x
1

x

 
 

 




  gSA  

 (B) tgk¡ {ks=k vf/kdre gS ml fLFkfr dh fcUnq b ls nwjh x2 dk eku  
1/3

1

1

x
1

x

 
 

 




 gSA  

 (C*) a rFkk b ij fLFkr vkos'kksa ds fudk; ds dkj.k fcUnq  C ij foHko {ks=k x > b esa vf/kdre gSA 

  (D) a rFkk b ij fLFkr vkos'kksa ds fudk; ds dkj.k fcUnq  C ij foHko {ks=k x > b esa U;wure gSA 

Sol.  Electric field near point b is –   
 ‘b’ should be negative electric field at x1 is O which possible only if ‘a’ and ‘b’ are of opposite sign. 
  ‘a’ is positive 
 Charge b is negative and charge a is positive 
  fcUnq b ds ikl foq|qr {ks=k –   

  ‘b’ _.kkRed ] ; x1 ij fo- {ks- 0 tks lEHko gS dsoy ;fn ‘a’ o ‘b’ ds fpUg foijhr gSA 

  ‘a’ /kukRed gSA 

 vkos’k b _.kkRed o vkos’k a /kukRed gSA  
 displacing particle from equilibrium position C, forces acts to move the particle away from equilibrium 

position 
 position C is unstable equilibrium. 

    
 E at A = 0  (A = 0 ij E = 2) 

   
2

1

b

2
1

a

)x(

Q

)x(

Q


    

2

1

2

1

1

b

a

x
1

x

x

Q

Q
















 




     

        E at  a general X   ¼lkekU; x ij E½ 
a b

2 2

K Q K Q

( x ) (x )



  = b

a 2 2
a

Q1 1
K Q

Q( x ) x

   
  

 

        If E is a maximum , 
dE

0
dx

  

2

1
3 3

1

x2 2
0

x( x) x

 
    

   

  ( + x)3 = 

2

3 1

1

x
x

x

 
 
 


;  + x    =  

2 /3

1

1

x
x

x

 
 
 


   

   x2 = 
2 /3

1

1

x
1

x

 
 

 




 

 Ans:   x2 = 2 /3

1

1

x
x 1

x

 
 

 




  ,  

2

a

b 1

Q
1

Q x

 
  
 


 

 Charge b is negative and charge a is positive  ¼vkos’'k b _.kkRed o vkos’'k a /kukRed gSA½  
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8. Two blocks A and B move down with speeds u m/s and 2u m/s respectively. It is given that u = 5  m/s. 
Find the speed (in m/s) of block C at the instant shown in the diagram.  

 nks CykWd A rFkk B Øe'k% u m/s rFkk 2u m/s dh pky ls uhps dh vksj xfr djrs gSA ;g fn;k x;k gS fd  

u =  5 m/s gSA ml {k.k iznf'kZr fp=kkuqlkj CykWd C dh pky ¼m/s esa½ Kkr dhft;sA 

      
Ans. 5 
Sol. Let the x and y components of velocity of block C be vx and vy respectively. 
 ekuk CykWd C ds osx ds x rFkk y ?kVd Øe'k% vx rFkk vy gSaA 

  1 + 2 = constant (fu;r)  1d

dt


  +  2d

dt


= 0 

     
  2u – (vy cos 37° + vx cos 53°) = 0  ................ (1) 
  3 + 4 = constant  fu;r 

   3d

dt


 + 4d

dt


  = 0   (vx cos 37°  – vy cos 53°) + u = 0 

 Solving we get  gy djus ij 

 vx =  
2u

5

 
 
 

 and rFkk  vy =  
11 u

5

 
 
 

  speed  pky = 2 2
x yv v  = 5 u = 5 

 
 
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 gS rks  10 sec ij CykWd dh pky Kkr 

fdft;s A  

      
Sol. Block will move when. Fext becomes more than Fsmax = 0.6 × 20 × 10 = 120 N. This happens at time > 

3s.  
 CykWd rc xfr djsxk tc Fext , Fsmax = 0.6 × 20 × 10 = 120 N ls vf/kd gksxA ;g le; > 3s ij gksrk gSA.  

       

  
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

 
 
  = 28.8 m/sec 

 Ans.  24 m/sec 
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10. A particle is moved along the different paths OAC, OBC & ODC as shown in the fig. Path ODC is a 

parabola, y = 4 x2. Find the work done by a force  F


= 2ˆ ˆx y i x y j on the particle along these paths. Is 

this force a conservative force ?      
 ,d d.k vyx&vyx jkLrksa OAC, OBC rFkk ODC ls fp=kkuqlkj pyk;k tkrk gSA iFk ODC ,d ijoy; y = 4 x2 

gSA cy  F


 = 2ˆ ˆx y i x y j  }kjk bu jkLrksa ls tkus ij d.k ij fd;k x;k dk;Z D;k gksxkA D;k ;g cy laj{kh gS ?   

    

y

B C(1,4)

D

O A
x

    
 [ Ans.: wOAC = 8 J, wOBC = 2 J;  wODC = 19/3 J, No] 

Sol. (WF)OAC = 2(xy dx x y dy)  =  
A

2

0

(xy dx x y dy)  + 
C

2

A

(xy dx x y dy)  

 ON OA path ; 
  y = 0 , dy = 0 and on AC path 
 x = 1 , dx = 0  

 So (WF)OAC =  
A

0

(0 .dx 0. dy) + 
y 4

y 0

(0 1 y dy)




   = 8 J 

 (WF)OBC = 0 + 
C

2

B

(xy dx x y dy)  

  = 
1

2

x 0

{x 4 dx x 4 (0)}


  

  = 2 J 

 (WF)ODC = 
2

2

y 4x

(x y dx x y dy)


  

  = 
1

2 2 2

0

(x 4x dx x 4x 8x dx)      = 1 + 
32

6
    =  

19

3
J 
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Course : VISHESH (01JD) 

PPHHYYSSIICCSS

DPPDPPDPP
DAILY PRACTICE PROBLEMS 

NO. B19 TO B20 
 

DPP  No. : B20 (JEE-Main) 
Total Marks :  60         Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.10   (3 marks, 2 min.)  [30, 20] 
Comprehension ('–1' negative marking) Q.11 to Q.20     (3 marks 2 min.)   [30, 20]  
 

ANSWER KEY OF DPP  NO. : B20 
1. (D)  2. (B)  3. (D)  4. (D)  5. (A)  6. (C)  7. (A)  
8. (A)  9. (D)  10. (C)  11. 1.32  /m, 0.52% 12. 1.70 mm 
13. 4.7×108   14.   1.65%. 15. (A)  16.  (A)  17.  (B)  18. (B)   
19. (D)   20.  (C)   

 
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 0 02 F x

m
, then velocity at 4 x0 is: 

 m nzO;eku dk ,d d.k ljy js[kk esa F cy ds dkj.k xfr djrk gS] ftlds }kjk r; nwjh fp=kkuqlkj cnyrh gSA 

;fn x0 nwjh ij osx 0 02 F x

m
, gks rks 4 x0  nwjh ij osx gksxk :  

        

 (A) 2 0 02 F x

m
     (B) 2 0 0F x

m
   (C) 0 0F x

m
   (D*) none of these buesa ls dksbZ ugha 

Sol. Increase in KE = work done  
 xfrt ÅtkZ eas o`f) = fd;k x;k dk;Z 

  
1

2
m v2

2 –  
1

2
m x o o2F x

m

 
 
 

  =  
1

2
 (2F0 + F0) 3x0  v2 =  0 011F x

m
. 

2. Figure shows a solid hemisphere with a charge of 5
 
nC distributed uniformly through its volume. The 

hemisphere lies on a plane and point P is located on the plane, along a radial line from the centre of 
curvature at distance 15 cm. The electric potential at point P due to the hemisphere, is : 

 fp=k esa ,d v)Z Bksl xksyk n'kkZ;k x;k gS ftl ij 5
 
nC vkos'k vk;ru esa ,d leku :i ls forfjr gSA v)Zxksyk] 

lery ij j[kk gS rFkk lery esa f=kT;h; js[kk ds vuqfn'k oØrk dsUnz ls 15 lseh- dh nwjh ij fcUnq P fLFkr gSA 

fcUnq P ij v)Zxksys ds dkj.k fo|qr foHko gS &  

P

15cm  
 
 (A) 150 V  (B*) 300 V  (C) 450 V  (D) 600 V 
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Sol. By argument of symmetry (it will be half of the potential produced by the full sphere) 
 lfefer ds rdZ ij ¼;g iwjs xksys }kjk mRiUu foHko dk vk/kk gksxk½ 

  
1 K (2Q) KQ

.
2 R R

  

 V = 
KQ

R
  =

9 9

2

9 10 5 10

15 10





  


= 300 V 

 

3. An experiment measures quantities x, y, z and then t is calculated from the data as t = 
2

3

xy

z
. If 

percentage errors in x, y and z are respectively 1%, 3%, 2%, then percentage error in t is : 
 (A) 10 %  (B) 4 %   (C) 7 %   (D*) 13 % 

 ,d ç;ksx esa jkf'k;ksa x, y, z dks ekik tkrk gS vkSj fQj  t dk eku lw=k t = 
2

3

xy

z
 ls Kkr fd;k tkrk gSA ;fn x, y vkSj 

z esa izfr'kr =kqfV Øe'k% 1%, 3%, 2% gks, rks t esa çfr'kr =kqfV gksxh : 
 (A) 10 %  (B) 4 %   (C) 7 %   (D*) 13 % 

Sol. 2x
1% 10

x


   

 2y
3% 3 10

y


     

 2z
2% 2 10

z


    

 t = 
2

3

xy

z
 

 
t

t


 = 

x

x


 + 

2 y

y


 + 

3 z

z


 = 10–2 + 2 × 3 × 10–2 + 3 × 2 × 10–2   

 = 13 × 10–2   % error in t  = 
t

t


 × 100 = 13% 

 = 13 × 10–2   % =kqfV t  = 
t

t


 × 100 = 13% 

4. An electron (of charge –e) revolves around a long wire with uniform charge density  in a circular path 
of radius r. Its kinetic energy is given by     

 ,d yEcs rkj ftl ij ,d leku vkos'k /kuRo  gS] ds pkjksa vksj ,d bysDVªkWu ¼vkos'k] –e) r f=kT;k ds o`Rrkdkj iFk 

esa pDdj yxkrk gSA bldh xfrt ÅtkZ fuEu gksxh&  

 (A) 
0

e

2 r




  (B) 
0

e

4 r




  (C) 
0

e

2




  (D*) 
0

e

4




 

Sol. (D) 
2mv

r
 = 

0

.e
2 r




  K = 21
mv

2
 =

0

e

4




  

 
5. If the electric potential of the inner shell is 10 volt & that of the outer shell is 5 volt, then the potential at 

the centre will be: (the shells are uniformly charged)   
 ;fn vkUrfjd dks'k dk fo|qr foHko 10 oksYV o cká dks'k dk 5 oksYV gS rc dsUnz ij foHko gksxk ¼dks'k ,d leku 

:i ls vkosf'kr gS½ &   

      
 (A*) 10 volt   (B) 5 volt  (C) 15 volt  (D) 0 
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Sol. Let  q1 = charge on inner sphere 
      q2 = change on outer sphere 
  C = common centre 
 ekuk  q1 = vkarfjd xksys ij vkos'k  

      q2 = cká xksys ij vkos'k  

  C = mHk;fu"B dsUæ  

 1kq

a
 + 2kq

b
 = 10 , VC = 1kq

a
 + 2kq

b
 = 10  Ans. (A) 

 
6. A mercury drop of water has potential 'V' on its surface. 1000 such drops combine to form a new drop. 

Find the potential on the surface of the new drop.    
 ikjs dh ,d cwan ds i`"B ij foHko V gSA bl izdkj dh 1000 cwans feydj ,d ubZ cwan cukrh gSA ubZ cwan ds i`"B ij 

foHko gksxk& 
 (A) V   (B) 10V   (C*) 100V  (D) 1000V  
Sol. (C)  Let the radius of each mercury drop be r. 
  If q is charge on each drop 

 The potential of drop  V = 
0

q

4 r
 or q = 4 0 rV ...(1) 

 Let  R be the radius of the new drop formed by combination of 1000 drops of radius r. 

   
4

3


R3 = 1000 

4

3


r3   R = 10 r  ....(2) 

  Potential of new drop
0

(1000 q)

4 R
 =  

0

(100 q)

4 r
= 100 V 

Sol. (C)  ekuk izR;sd ikjs ds cw¡n dh f=kT;k r gSA 

  ;fn izR;sd cw¡n ij  q vkos'k gS rks  

 cw¡n dk foHko V = 
0

q

4 r
 or ;k q = 4 0 rV ...(1) 

 ekuk R u;h cw¡n dh f=kT;k gSA tks  r f=kT;k dh 1000 cwanksa ds la;kstu ls cuh gS . 

   
4

3


R3 = 1000

4

3


r3   R = 10 r  ....(2) 

  u;h cw¡n dk foHko 
0

(1000 q)

4 R
 = 

0

(100 q)

4 r
 = 100 V 

 
7. Potential difference between centre and the surface of sphere of radius R and having uniform volume 

charge density  within it will be : 

 ,d leku vk;ru vkos'k ?kuRo  o R f=kT;k ds ,d xksys ds dsUnz o i`"B ds chp foHkokUrj gksxk& 

 (A*) 
2

0

R

6




  (B) 
2

0

R

4




  (C) 0   (D) 
2

0

R

2




 

Sol. Vc – Vs  = 
3

2

KQ

R
 –  

KQ

R
 

  = 
KQ

2R
 = 

0

1

8 R
34

R
3

   
 

= 
2

0

R

6
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8. The figure shows several equipotential lines. Comparing between points A and B, pick up the best 
possible statement   

    
 (A*) the electric field has a greater magnitude at point A and is directed to left. 

 (B) the electric field has a greater magnitude at point A and is directed to right. 

 (C) the electric field has a greater magnitude at point B and is directed to left. 

 (D) the electric field has a greater magnitude at point B and is directed to right. 

 fp=k esa dbZ lefoHko js[kk;sa fn[kkbZ xbZ gSaA A rFkk B fcUnqvks dh rqyuk djrs gq;s] lcls mfpr dFku pqfu;sA 

 (A*) fo|qr {ks=k dk fcUnq A ij ifjek.k vf/kd gksxk rFkk bldh fn'kk cka;h vksj gksxhA 

 (B) fo|qr {ks=k dk fcUnq A ij ifjek.k vf/kd gksxk rFkk bldh fn'kk nka;h vksj gksxhA 

 (C) fo|qr {ks=k dk fcUnq B ij ifjek.k vf/kd gksxk rFkk bldh fn'kk cka;h vksj gksxhA 

 (D) fo|qr {ks=kdk fcUnq B ij ifjek.k vf/kd gksxk rFkk bldh fn'kk nka;h vksj gksxhA 

Sol. The magnitude of the electric field is maximum where the equipotentials are close together. The 

direction of the field is from high potential to low potential. 

 fo|qr {ks=k dk ifjek.k ogk¡ ij vf/kdre gksrk gS tgk¡ lefoHko js[kk;s ikl&ikl gksrh gSA {ks=k dh fn'kk mPp foHko 

ls fuEu foHko dh vksj gksrh gSA 

9. An electric dipole is kept on the axis of a uniformly charged ring at distance 
R

2
 from the centre of the 

ring. The direction of the dipole moment is along the axis. The dipole moment is P, charge of the ring is 
Q & radius of the ring is R. The force on the dipole is  

 ,d fo|qr f}/kzqo dks ,d leku vkosf'kr oy; dh v{k ij dsUnz ls 
R

2
 nwjh ij j[kk x;k gSA f}/kzqo vk?kw.kZ P v{k ds 

vuqfn'k gSA oy; ij vkos'k Q gS rFkk R oy; dh f=kT;k gSA f}/kqzo ij cy dk eku gksxkA 

 (A)  
2

4 k P Q

3 3 R
  (B)  

3

4 k P Q

3 3 R
  (C) 

3

2 k P Q

3 3 R
  (D*) zero 'kwU; 

Sol. pwafd as r = 
R

,
2

 E = Emax   
dE

dx
 = 0, for a on dipole ,d f}/kzqo ds fy;s = 

dE
P

dx
  = 0 . 

10. Two particles having positive charges +Q and +2Q are fixed at equal distance x from centre of an 
conducting sphere having zero net charge and radius r as shown. Initially the switch S is open. After the 
switch S is closed, the net charge flowing out of sphere is   

 nks /kukRed vkos'k +Q rFkk +2Q ,d pkyd xksys ds dsUnz ls cjkcj nwjh x ij gS o pkyd xksys dk ifj.kkeh vkos'k 

'kwU; gSA pkyd xksys dh f=kT;k r gSA izkjEHk esa fLop S [kqyk gSA fLop S dks cUn ¼pkyw½ djus ds ckn xksys ls cgdj 

ckgj fudyus okyk ifj.kkeh vkos'k gS& 

 

 (A)  
Qr

x
  (B) 

Qr

x
    (C*) 

3Qr

x
  (D) 

3Qr

x
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Sol. Initially the potential at centre of sphere is  
 izkjEHk esa xksys ds dsUnz ij foHko  

  V
C
 = 

0

1 Q

4 x
 + 

0

1 2Q

4 x
 = 

0

1 3Q

4 x
  

 After the sphere is grounded, potential at centre becomes zero. Let the net charge on sphere finally be 
q. 

 xksys dks HkwlEifdZr djus ds ckn] dsUnz ij foHko 'kwU; curk gSA ekuk xksys ij vfUre ifj.kkeh vkos'k q gSA 

    
0 0

1 q 1 3Q

4 r 4 x


 
 = 0 or q = – 

3Q

x
r 

  The charge flowing out of sphere is 
3Qr

x
. 

 vr% xksys ls cgus okyk vkos'k 
3Qr

x
. 

Comprehension : 
 

EXPERIMENT - 1 
 Screw gauge (Micrometer) 

 

 Screw gauge is used to measure closely upto
1 mm

100
 
 
 

. How can it divide 1 mm in 100 parts ! 

 To divide 1 mm in 100 parts, a screw is used. In one rotation, the screw (spindle) moves forward by  
1 mm. (Called pitch of the screw)  

 The rotation of the screw (spindle) is divided in 100 parts (called circular scale), hence 1 mm is divided 
in 100 parts 

 
  1 rotation 1 mm 
  100 circular parts 1 mm 

  so 1 circular part 
1  mm

100
= Least count of screw gauge 

  So lets generalize it  
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 How to find thickness of an object by screw gauge ! 

 

0

(mm)

5

40

50
47

7

Object thickness = 7. - - - - -
                            = 7 mm +  47 circular devisions
 

1 circular part  = 

100 
1 mm

100 
1 mm

100 
1 mm

100 
1 mm

47 circular part  = 
100 

1 mm1 mm47 x

= 7 mm  + 47 (
100 

1 mm
100 

1 mm )

Main scale
  Reading

Circuler
scale 
Reading

Least 
Count

Thickness of
     object

=
Reading of 
Screwgauge

=
Main 
scale 
Reading

+   
Circular 
scale 
Reading

Least
Count

Main 
scale 
Reading

Numbers of
devisions on
Circular Scale 

Pitch

Object is inserted 
between the jaws
 

ZOOM

 
 Description of screw gauge : 

object

0

(mm)

5

40

50

Fixed Jaw
Main scale

Circular scale

movable Jaw
(spindle)

Thimble

Fixed frame
Fixed sleeve

 
 The object to be measured is put between the jaws. The sleeve is hollow part, fixed with the frame and 

main scale is printed on it. 
 

 The spindle and thimble are welded, and move together by means of a screw. The circular scale is 
printed on the thimble as shown. It generally consists of 100 divisions (sometime 50 divisions also) 

 The main scale has mm marks (Sometimes it also has 1/2 mm marks below mm marks.) 
 (Usually if pitch of the screw gauge is 1mm then there are 1mm marks on main scale and if pitch 

is 1/2 mm then there are 1/2 mm marks also) 
 This instrument can read upto 0.01 mm (10 m) accuracy that is why it is called micrometer 
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ç;ksx # 1 

 LØwxst (lw{eekih) 

 

 LØwxst dk mi;ksx 
1 mm

100
 
 
 

 ftruk fudV ekiu izkIr djus ds fy, fy;k 

tkrk gSA ns[krs gSa fd ;g 1 feeh0 dks 100 cjkcj Hkkxksa esa foHkkftr djrk gSA 

,d ?kw.kZu esa LØw (spindle) 1 mm vkxs c<+ tkrk gS ¼bls LØw dk fip ¼pwM+h 

vUrjky½ dgrs gSaA½ LØw ds ?kw.kZu dks 100 Hkkxksa esa ck¡Vk tkrk gSA ¼ftls 

o`Ùkkdkj iSekuk dgrs gSa½ bl izdkj 1 feeh0 dks 100 Hkkxksa esa foHkkftr fd;k 

tkrk gSA 

 

 

 1 ?kw.kZu 1 mm 

 100 o`Ùkkdkj Hkkx 1 mm 

 vr% 1 o`Ùkkdkj Hkkx  
1  mm

100
 = LØwxst dk vYirekaad  

 vr% O;kid :i ls  

    
 LØwxst dh lgk;rk ls fdlh oLrq dh eksVkbZ Kkr djuk ! 
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 LØwxst dk fooj.k : 

 
 ftl oLrq dk ekiu djuk gS mls nkarksa ds chp esa j[kk tkrk gSA sleeve ,d [kks[kyk Hkkx gS tks fd Ýse ds lkFk 

tqM+k jgrk gS rFkk eq[; iSekuk bl ij vafdr gksrk gSA 

 spindle rFkk thimble dks tksM+dj] LØw  ds lkFk xfr djok;k tkrk gSA fp=kkuqlkj thimble ij o`Ùkkdkj iSekuk 

vafdr gSA blesa lk/kkj.kr;k  100 Hkkx gksrs gS (dHkh&dHkh 50 Hkkx Hkh gksrs gSA) 

 eq[; iSekus esa feeh0 fpUg gksrs gSA (dHkh&dHkh blesa feeh0 fpUg ds uhps 1/2 feeh0 fpUg Hkh vafdr gksrs gSA 

 (lk/kkj.kr;k LØwxst dk fip 1 feeh0 gks rks eq[; iSekus ij 1 feeh0 fpUg gksrk gS rFkk ;fn fip 1/2 feeh0 gks rks 

blesa 1/2 feeh0 fpUg Hkh gksrs gSA) 

 ;g midj.k 0.01 feeh0 (10 m) ;FkkFkZrk rd i<+ ldrk gSA bl dkj.k bls lw{eekih (micrometer) dgrs gSA 
 
Example.  Read the normal screwgauge  
   *Main scale has only mm marks. 

   *In a complete rotation, the screw advances by 1 mm. 

   *Circular scale has 100 divisions 

Hindi  fn;s x;s lkekU; LØwxst dk ikB~;kad Kkr djksA  

  * eq[; iSekus esa dsoy feeh0 ds fpUg vafdr gSaA  

  * o`Ùkkdkj iSekus esa 100 Hkkx gSaA  

  * ,d iw.kZ ?kw.kZu esa LØwxst 1 feeh0 ls vkxs c<+ tkrk gSA 

Solution :  

0

(mm)

5

60

70
10

Object thickness = 11 mm + 65 (
100 

1 mm

100 

1 mm )

= 11.65 mm

Soln:

 

 

0

(mm)

5

60

70
10

oLrq dh eksVkbZ = 11 mm + 65      (
100 

1 mm

100 

1 mm )

= 11.65 mm

Soln:
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Example. Read the screwgauge  

   * Main scale has 
1

2
mm marks. 

   * In complete rotation, the screw advances by 
1

2
 mm. 

   * Circular scale has 50 division. 
Hindi   fn;s x;s LØwxst dk ikB~;kad Kkr djksA  

    

   *  eq[; iSekus esa 
1

2
 feeh0 ds fpUg gSaA 

   *  o`Ùkkdkj iSekus esa 50 Hkkx gSA  

   *  iw.kZ ?kw.kZu esa] LØw 
1

2
 feeh0 vkxs c<+ tkrk gSA     

Solution :  

   

40

50

Object thickness = 6.5 mm + 43 (
50 

1/2 mm )

= 6.93 mm

Object thickness = 6.5 - - - - 

6.5

Soln:

 

40

50

oLrq dh eksVkbZ = 6.5 mm + 43      (
50 

1/2 mm )

= 6.93 mm

oLrq dh eksVkbZ = 6.5 - - - - 

6.5

Soln:

 

    
Example. Read the screwgauge shown bellow:  

   * Main scale has 
1

2
mm marks. 

   * In complete rotation, the screw advances by 
1

2
mm. 

   * Circular scale has 50 division. 
Hindi   uhps fn;s x;s nksuksa LØwxst ds ikB~;kad Kkr djksA  

   *  eq[; iSekus ij 
1

2
 feeh0 fpUg gSaA  

   *  o`Ùkkdkj iSekus esa 50 Hkkx gSA  

   *  ,d iw.kZ ?kw.kZu esa] LØw  
1

2
 feeh0 vkxs c<+ tkrk gSA 

Solution :  
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11. A wire of resistance R = 100.0  and length l = 50.0 cm is put between the jaws of screw gauge. Its 

reading is shown in figure. Pitch of the scruegauge is 0.5 mm and there are 50 divisio on circular scale. 
Find its resistivity in correct significant figures and maximum permissible error in  (resistivity). 

 R = 100.0  çfrjks/k rFkk  = 50.0 cm yEckbZ ds rkj dks LØwxst ds nkarks ds chp j[kk tkrk gSA bldk ikB;kad 

fp=k esa çnf'kZr gSA LØwxst dk pwM+h varjky 0.5 mm gS vkSj blds o`Ùkkdkj iSekus esa 50 Hkkx gSaA bldh çfrjks/kdrk 

lgh lkFkZd vadks esa rFkk  eas vf/kdre lEHko vuqes; =kqfV Øe'k% Kkr djks \ 

Ans. 1.32  /m, 0.52% 
Solution :     

 

  

 

 

   R 
2d / 4






    = 

2R d

4




  =
3

2

(100.0) (3.14) (8.42 10 )

4(50.0 10 )







 =1.32  /m 

   
d


 = 
dR

R
 + 

2d(D)

D
 + 

d


 = 

0.1

100.0
 + 2 × 

0.01

8.42
 + 

0.1

50
 = 0.00537 (0.52%)  
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12. In a complete rotation, spindle of a screw gauge advances by 
1

2
mm. There are 50 divisions on circular 

scale. The main scale has 
1

2
 mm marks  (is graduated to 

1

2
 mm or has least count = 

1

2
 mm) 

 If a wire is put between the jaws, 3 main scale divisions are clearly visible, and 20 division of circular 
scale co-inside with the reference line. Find diameter of wire in correct S.F. 

 ,d iw.kZ ?kw.kZu esa] LØwxst dk spindle 
1

2
 feeh0 ls vkxs c<+ tkrk gSA o`Ùkkdkj iSekus esa 50 Hkkx gSA eq[; iSekus esa 

1

2
feeh0 fpUg gS  (

1

2
feeh0 rd va'kkafdr  rFkk bldk vYierkad  =

1

2
 feeh0 gSA) 

 ;fn rkj dks nkarksa ds chp j[kk tkrk gS rks eq[; iSekus ds 3 Hkkx Li"V fn[krs gS rFkk o`Ùkkdkj iSekus ds  

20 Hkkx funsZ'k js[kk ds lEikrh gksrs gSA mi;qDr lkFkZd vadksa esa rkj dk O;kl Kkr djsaA 

Ans. 1.70 mm 

Solution :  Diameter of wire (3 ×
1

2
 mm) + (20) 

1/ 2 mm

50
 
 
 

= 1.5 + 0.20 = 1.70 mm (The answer should be 

upto two decimal places because this screwgauges can measure upto 0.01 mm accuracy). 

   rkj dk O;kl (3 ×
1

2
 feeh0) + (20) 

1/ 2

50
 
 
 

feeh0
 = 1.5 + 0.20 = 1.70 feeh0 pwafd LØwxst 0.01 mm 

lkFkZdrk ls eki ldrk gSA vr% mÙkj nks lkFkZd vadksa esa gksuk pkfg,A   
 

13. In the previous question if the mass of the wire is measured as 0.53 kg and length of the wire is 
measured by an mm scale and is found to be 50.0 cm, find the density of the wire in correct significant 
figures. 

 ;fn mijksDr ç'u esa rkj dk ekfir nzO;eku 0.53 fdxzk0 rFkk feeh0 iSekus ls rkj dh ekfir yEckbZ  

50.0 lseh0 çkIr gksrh gS rks rkj dk ?kuRo lgh lkFkZd vadks esa Kkr djksA 

Ans. 4.7×108    

Solution :   
2

m

d
4

 
 
  
 



= 
3

3
3 2 2

(0.53 10 ) 4
g /m

(3.14) (1.70 10 ) (50 10 ) 
 

 
 = 4.7×108   (2 S.F.) (2 lkFkZd vad) 

 
14.   Two measure diameter of a wire, a screwgauge is used. The main scale division is of 1 mm. In a 

complete rotation, the screw advances by 1 mm and the circular scale has 100 devisions. The reading 
of screwgauge is as shown in figure. 

 If there is no error in mass measurement, but error in length measurement is 1%, then find max. 
Possible error in density. 

 rkj ds O;kl dk ekiu djus ds fy, ,d LØqxst dks iz;qDr fd;k tkrk gSA eq[; iSekus dk Hkkx 1 mm dk gS ,d 

iw.kZ ?kw.kZu esa LØq 1 mm ls vkxs f[kld tkrk gS rFkk o`Ùkkdkj iSekus ds Hkkx 100 gSA LØqxst dk ikB~;kad fp=k esa 

iznf'kZr gSA 

 ;fn nzO;eku ekiu esa dksbZ =kqfV ugh gksrh fdUrq yEckbZ ds ekiu esa =kqfV ,d izfr'kr gS rc ?kuRo esa vf/kdre lEHko 

=kqfV Kkr djsa  
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Ans. 1.65%. 

Solution :  
2

m

d
4

 
 
  
 



    

   
 
  

 = 
d

2
d

 





 

   d = least count of vYirekad = 
1 mm

0.01 mm
100

  

   and d = 3.07 mm from the figure 
   rFkk d = 3.07 mm fp=k ls 

   so vr% 

max

0.01 1
2 100%

3.07 100

            
 

   
max

 
  

 = 1.65%. 

 
 
Comprehension : 

Zero Error : 
 If there is no object between the jaws (i.e. jaws are in contact),  the screwgauge should give zero 

reading. But due to extra material on jaws, even if there is no object, it gives some excess reading. This 
excess. 

 Reading is called zero error : 

 
 
ZERO CORRECTION :   
 Zero correction is invert of zero error : 
 zero correction = - (zero error) 
 Actual reading = observed reading - zero error 
             = observed reading + Zero correction 
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'kwU; =kqfV : 

 ;fn LØwxst ds nkarks ds e/; dksbZ oLrq u gks rks (vFkkZr~ nkars lEidZ esa gks),  LØwxst 'kwU; ikB~;kad nsuk pkfg;s] 

ysfdu nkarks ds chp inkFkZ (material) dh otg ls] tc nkarksa ds chp dksbZ oLrq ugha gks rc Hkh ] ;g dqN vfrfjDr 

ikB~;kad nsrk gSA bl vfrfjDr ikB~;kad dks 'kwU; =kqfV dgrs gSA 

 
'kwU; la'kks/ku :   

 'kwU; la'kks/ku 'kwU; =kqfV dk O;qRØe gS : 

 'kwU; la'kks/ku = – ('kwU; =kqfV) 

 okLrfod ikB~;kad = çsf{kr ikB~;kad –  'kwU; =kqfV = çsf{kr ikB~;kad + 'kwU; la'kks/ku 
 
 
 
 
15. Find the thickness of the wire. The main scale division is of 1 mm. In a complete rotation, the screw 

advances by 1 mm and the circular scale has 100 devisions. 
 rkj dh eksVkbZ Kkr djksA eq[; iSekus esa 1 feeh0 ds fpUg gSaA o`Ùkkdkj iSekus esa 100 Hkkx gSA iw.kZ ?kw.kZu esa] LØw  

1 feeh0 vkxs c<+ tkrk gSA 

    

   
 (A*) 7.64 mm   (B) 7.58 mm  (C) 7.70 mm  (D) 7.6 mm 
Solution :    Excess reading (Zero error) = 0.03 mm It is giving 7.67 mm in which there is 0.03 mm excess 

  reading, which has to be removed (subtracted)      
  so actual reading = 7.67 - 0.03 = 7.64 mm 

  vfrfjDr ikB~;kad ('kwU; =kqfV) = 0.03 feeh0  blls 7.67 feeh0 ikB~;kad çkIr gksrk gS] ftlesa ls 0.03 feeh0  

  rks vfrfjDr ikB~;kad gSA  okLrfod ikB~;kad çkIr djus ds fy, bls ?kVkuk iMsxk A vr% okLrfod ikB;kad 

          = 7.67 – 0.03 = 7.64 feeh0 
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16. Find the thickness of the wire. The main scale division is of 1 mm. In a complete rotation, the screw 
advances by 1 mm and the circular scale has 100 devisions. If no object is placed between the jaws, 
the zero of main scale is barely visible and 93rd circular devision matches with the main scale line. 

 rkj dh eksVkbZ Kkr djksA eq[; iSekus esa 1 feeh0 ds fpUg gSaA iw.kZ ?kw.kZu esa] LØw 1 feeh0 vkxs c<+ tkrk gS rFkk 

o`Ùkkdkj iSekus esa 100 Hkkx gSA ;fn tcM+ksa ds e/; dksbZ oLrq ugha gS] rc eq[; iSekus dk 'kwU; Bhd Li"B gksrk gS 

rFkk 93 osa o`Ùkkdkj iSekus dk Hkkx eq[; iSekus dh js[kk ds lkFk lEikrh gksrk gSA   

                

   
 (A*) 8.02 mm    (B) 7.87 mm   (C) 7.80 mm  (D) None of these 
Solution :  Excess reading (Zero error)   It is giving 7.95 mm in which there is -0.07 mm excess 

  = (–1 mm) + (93) (0.01) = – 0.07mm reading , which has to be removed ( subtracted) 
           so actual reading = 7.95 -(- 0.07) = 8.02 mm 

Solution.  vfrfjDr ikV~;kad ('kwU; =kqfV) = – 0.07mm   blls 7.95 feeh0 ikB~;kad çkIr gksrk gSA blesa ls –0.07 feeh0  

            rks vfrfjDr ikB~;kad gSA bldks  ( ?kVkdj) gVkuk iMsxkA vr%  

             okLrfod ikB~;kad = 7.95 –(– 0.07) = 8.02 feeh0 
 

17._ A screw gauge with a pitch of 1mm has 100 divisions on its circular scale. When the screw gauge is 
used to measure the diameter of a uniform wire of length 5.6 cm, the main scale reading is 1 mm and 
the circular scale reading is 47. Calculate the area of the curved surface of the wire in cm2 to 

appropriate significant figures, using  = 
7

22
. There is no zero error in the screw gauge.  

 ,d LØqxst esa 1mm yEckbZ ds pwM+h vUrjky rFkk o`Ùkkdkj iSekus esa 100 leku Hkkx gS rFkk bls 5.6 cm yEckbZ ds 

rkj dk O;kl ekius ds fy, mi;ksx fd;k tkrk gSA eq[; iSekus dk ikB~;kad 1 mm gS rFkk 47 ok¡ o`Ùkkdkj Hkkx eq[; 

iSekus ds lEikrh gSA rks rkj dk i`"Bh; {ks=kQy (cm2 esa) lgh lkFkZd vadksa rd gksxkA (mi;ksx djsa  = 
7

22
) 

 (A) 2.2 cm2  (B*) 2.6 cm2  (C) 3.6 cm2  (D) 4.6 cm2 
Ans.  The area is 2.6 cm2 . {ks=kQy 2.6 cm2 gSA 
 
18. The pitch of a screw gauge is 0.5 mm and there are 100 divisions on it circular scale. The instrument 

reads +2 circular scale divisions when nothing is put in-between its jaws. In measuring the diameter of 
a wire, there are 8 divisions on the main scale and 83rd circular scale division coincides with the 
reference line. Then the diameter of the wire is 

 (A) 4.05 mm  (B*) 4.405 mm  (C) 3.05 mm  (D) 1.25 mm 
 LØwxst dh fip 0.5 mm gS rFkk blds o`Ùkkdkj iSekus esa 100 Hkkx gSA tc nkarks (jaws) ds chp dksbZ oLrq ugha j[kh 

gks rks ;g ;a=k o`Ùkh; iSekus ds  +2 Hkkx i<+rk gSA rkj dk O;kl ekius ij eq[; iSekus ds 8 Hkkx] vkSj o`Ùkh; iSekus ds 

83 osa Hkkx funsZ'k js[kk lss lEikrh gksrs gS rks rkj dk O;kl gksxk &  
 (A) 4.05 mm  (B) 4.405 mm  (C) 3.05 mm  (D) 1.25 mm 
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Sol. (B)
  = 0.5 mm 
 N = 100 divisions va'k  

 zero correction 'kwU; la'kks/ku = 2 divisions va'k 

 Reading ikB~;akd = Measured valueekfir eku  + zero correction 'kwU; la'kks/ku    

 = (8 × 0.5) mm + (83 – 2) × 
0.5

100
. 

 = 4 mm + 81 × 
0.5

100
 mm 

 = 4.405 mm 
 
19. The pitch of a screw gauge  is 1 mm and there are 50 divisions on its circular scale. When the two jaws 

of the screw gauge are in contact with each other, the zero of the circular scale lies 6 division above the 
line of graduation. When a wire is placed between the jaws, 3 main  scale divisions are clearly visible 
while 31st division on the circular scale coincide with the reference line. The diameter of the wire is : 

 (A) 3.62 mm  (B) 3.50 mm  (C) 3.5 mm  (D*) 3.74 mm
 ,d LØwxst ftlds o`Ùkkdkj iSekus esa  50 Hkkx gSA bldk fip 1 mm gSA tc LØwxst ds nks nkars (jaws) lEidZ esa 

gksrs gS rks o`Ùkkdkj iSekus dk 'kwU; va'kkdu js[kk ls 6 Hkkx Åij gksrk gS A ;fn bl ok;j dks tcM+ksa ds chp j[krs gSa 

rkss eq[; iSekus ds 3 Hkkx rks Li"V :i ls fn[krs gS tcfd o`Ùkkdkj iSekus ij 31okW Hkkx funsZ'k js[kk ds lEikrh gksrk 

gS rks rkj dk O;kl gksxk \  
 (A) 3.62 mm  (B) 3.50 mm  (C) 3.5 mm  (D*) 3.74 mm
Sol. (D)
  = 1 mm 
 N = 50 division va'k  

 zero error 'kwU; =kqfV  = –6 Divisions va'k  
  = – 0.12 mm 
 Diameter O;kl  = Measured value ekfir eku  + zero correction 'kwU; la'kks/ku  

 = 3 × 1 + (6 + 31) × 
1

50
 

 = 3 + 0.74 = 3.74 mm 
 
20._ To measure the diameter of a wire, a screwgauge is used. In a complete rotation, spindle of the screw 

gauge advances by 
1

2
mm and its circular scale has 50 deviations. The main scale is graduated to 

1

2
mm. If the wire is put between the jaws, 4 main scale divisions are clearly visible and 10 devisions of 

circular scale co–inside with the reference line. The resistance of the wire is measured to be (10 ± 
1%). Length of the wire is measured to be 10 cm using a scale of least count 1mm. Maximum 
permissible error in resistivity measurement is :     

 rkj ds O;kl esa ekiu ds fy, ,d LØqxsst dks iz;qDr fd;k tkrk gSA ,d iw.kZ pØ esa LØqxst dk fLifUMy 
1

2
mm ls 

vkxs f[kld tkrk gS rFkk blds o`Ùkkdkj iSekus ij 50 Hkkx gSA eq[; iSekuk 
1

2
mm rd fpfUgr gSA ;fn rkj dks 

tcM+ksa ds e/; j[kk tkrk gSA rc eq[; iSekus dk pkSFkk Hkkx Li"V :i ls fn[kkbZ nsuk gS rFkk o`Ùkkdkj iSekus dk 10 

ok¡ Hkkx funsZ'k js[kk ls likarh gSA rkj dk izfrjks/k (10 ± 1%) ekik x;k gSA 1 mm vYirekad ds iSekus dks iz;qDr 

djus ij rkj dh yEckbZ 10 cm izkIr gksrh gSA izfrjks/kdrk ekiu esa vf/kdre vuqes; =kqfV gksxhA 
 (A) 1.5%  (B) 2%   (C*) 2.9%  (D) 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.-23 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Sol. L.C. of screw gauge LØwxst dk vYirekad =
1/ 2 mm

50
 = 0.01 mm 

 Diameter of wire is measured by rkj dk O;kl fuEu izdkj ekik tkrk gSA 

 The screwgauge LØwxst = 4 × 
1

2
 + 10 × 0.01 

     = 

2d
R

4



 

 
max

R 2 d

R d

    
    




 

 
max

1 2 0.01 1

100 2.1 100

  
    

= 2.9% . 
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DPP  No. : B21 (JEE-Advanced) 
Total Marks :  34         Max. Time : 23 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.4         (3 marks, 2 min.) [12, 08]  
One or more than one options correct type (‘–1’ negative marking) Q.5 to Q.7    (4 marks 2 min.)  [12, 06] 
Comprehension ('–1' negative marking) Q.8 to Q.9          (3 marks 2 min.)  [06, 04] 
Subjective Questions ('–1' negative marking) Q.10          (4 marks 5 min.)  [04, 05] 
 

ANSWER KEY OF DPP  NO. : B21 
1. (B)  2. (D)  3. (B)  4. (B)  5. (B)(C)  6. (B)(C)   
7. (B) (C)(D)  8.  (C)  9. (D)  10. 5 
 
1. The pitch of a screw gauge is 0.5 mm and there are 100 divisions on it circular scale. The instrument 

reads +2 circular scale divisions when nothing is put in-between its jaws. In measuring the diameter of 
a wire, there are 8 divisions on the main scale and 83rd circular scale division coincides with the 
reference line. Then the diameter of the wire is 

 (A) 4.05 mm  (B*) 4.405 mm  (C) 3.05 mm  (D) 1.25 mm 
 LØwxst dh fip 0.5 mm gS rFkk blds o`Ùkkdkj iSekus esa 100 Hkkx gSA tc nkarks (jaws) ds chp dksbZ oLrq ugha j[kh 

gks rks ;g ;a=k o`Ùkh; iSekus ds  +2 Hkkx i<+rk gSA rkj dk O;kl ekius ij eq[; iSekus ds 8 Hkkx] vkSj o`Ùkh; iSekus ds 

83 osa Hkkx funsZ'k js[kk lss lEikrh gksrs gS rks rkj dk O;kl gksxk &  
 (A) 4.05 mm  (B) 4.405 mm  (C) 3.05 mm  (D) 1.25 mm 
Sol. (B)
  = 0.5 mm 
 N = 100 divisions va'k  

 zero correction 'kwU; la'kks/ku = 2 divisions va'k 

 Reading ikB~;akd = Measured valueekfir eku  + zero correction 'kwU; la'kks/ku    

 = (8 × 0.5) mm + (83 – 2) × 
0.5

100
. 

 = 4 mm + 81 × 
0.5

100
 mm = 4.405 mm 

 
2. The pitch of a screw gauge  is 1 mm and there are 50 divisions on its circular scale. When the two jaws 

of the screw gauge are in contact with each other, the zero of the circular scale lies 6 division above the 
line of graduation. When a wire is placed between the jaws, 3 main  scale divisions are clearly visible 
while 31st division on the circular scale coincide with the reference line. The diameter of the wire is : 

 (A) 3.62 mm  (B) 3.50 mm  (C) 3.5 mm  (D*) 3.74 mm
 ,d LØwxst ftlds o`Ùkkdkj iSekus esa  50 Hkkx gSA bldk fip 1 mm gSA tc LØwxst ds nks nkars (jaws) lEidZ esa 

gksrs gS rks o`Ùkkdkj iSekus dk 'kwU; va'kkdu js[kk ls 6 Hkkx Åij gksrk gS A ;fn bl ok;j dks tcM+ksa ds chp j[krs gSa 

rkss eq[; iSekus ds 3 Hkkx rks Li"V :i ls fn[krs gS tcfd o`Ùkkdkj iSekus ij 31okW Hkkx funsZ'k js[kk ds lEikrh gksrk 

gS rks rkj dk O;kl gksxk \  
 (A) 3.62 mm  (B) 3.50 mm  (C) 3.5 mm  (D*) 3.74 mm
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Sol. (D)
  = 1 mm 
 N = 50 division va'k  

 zero error 'kwU; =kqfV  = –6 Divisions va'k  
  = – 0.12 mm 
 Diameter O;kl  = Measured value ekfir eku  + zero correction 'kwU; la'kks/ku  

 = 3 × 1 + (6 + 31) × 
1

50
 

 = 3 + 0.74 = 3.74 mm 
3. In the pulley system shown in figure, block C is going up at 2 m/s and block B is going up at 4 m/s, then 

the velocity of block A on the string shown in figure, is equal to :  
 fp=kkuqlkj ,d f?kjuh fudk; ds fy, CykWd C, 2 m/s ds osx ls Åij dh vksj rFkk CykWd B, 4 m/s, ds osx ls Åij 

dh vksj xfr dj jgk gS rks jLlh ij fLFkr CykWd A dk osx gksxkA   

      
 (A) 2 m/s    (B*) 4 m/s    (C) 6 m/s    (D) 8 m/s 
 

Sol.  

 1 + 2 + 3 = constant fu;r 

 1 2 3 0        

 (V – 4) + (V – 2) + (–2) = 0  2V = 8  V = 4 m/s   
 
4. In the figure shown, a small block of mass m moves in fixed semicircular smooth track of radius R in 

vertical plane. It is released from the top. The resultant force on the block at the lowest point of track is. 
 fn[kk;s x;s fp=k esa ,d NksVk CykWd ftldk nzO;eku m gS ;g R f=kT;k ds v/kZo`Ùkkdkj fpdus fLFkj iFk ij Å/okZ/kj 

ry esa xfr djrk gSA bldks 'kh"kZ ls eqä fd;k tkrk gSA CykWd ij vius iFk dh lcls fuEure fLFkfr ij ifj.kkeh 

cy gS & 

 
 (A) 3 mg  (B*) 2 mg  (C) mg   (D) zero 'kwU; 



 

  

 

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 
 

Sol. From conservation of energy, the kinetic energy of block at the lowest position is 
 ÅtkZ laj{k.k ls] fuEure fLFkfr ij CykWd dh xfrt ÅtkZ 

   21
mv mgR

2
  

 Centripetal force on block at lowest position = 
2mv

R
 = 2mg 

 Since speed of block is maximum at lowest position, its tangential acceleration is zero. 
  Net force on block at lowest position = centripetal force = 2mg upwards. 

 fuEure fLFkfr ij vfHkdsUnzh; cy = 
2mv

R
  = 2mg 

 fuEure fLFkfr ij CykWd dh pky vf/kdre gS bl Li'kZ js[kh; Roj.k 'kwU; gSA  

 fuEure fLFkfr ij CykWd ij ifj.kkeh cy = vfHkdsUnzh; cy = 2mg Åij dh rjQ 
 
5. The figure shows a point charge of 0.5 × 10-6C at the centre of a spherical cavity of radius 3cm in a 

large piece of metal. The electric field at 
 fp=k esa /kkrq ds ,d cgqr cM+s VqdM+s esa fLFkr 3 lseh f=kT;k dh xksyh; xqgk dsa dsUnz ij 0.5 × 10–6  C dk ,d  

fcUnqo~r vkos'k fn[kk;k x;k gSA fo|qr {ks=k      

           
 (A) A (2 cm from the charge)is O     (B*) A (2cm from the charge)is 1.125 × 107N/c 
 (C*) B (5 cm from the charge) is O  (D) B ( 5 cm from the charge) is 1.8 × 106 N/c  
 (A) A ¼vkos'k ls 2 cm nwj ½ ij 0 gSA      (B*) A  ¼vkos'k ls 2 lseh nwj½ ij 1.125 × 107N/c gSA  

 (C*) B ¼vkos'k ls 5 cm nwj ½ ij 0 gSA   (D)  B ¼vkos'k ls 5 lseh nwj½ ij 1.8 × 106 N/c gSA 
Sol. EB = 0 
 and rFkk   

 EA = 
2

kq

r
 =  

9 6

4

9 10 0.5 10

4 10





  


= 1.125 × 107 N/C. 

6. In the figure shown, two blocks one of mass 5 kg and the other of mass 2 kg are connected by light and 
inextensible string. Pulleys are light and frictionless. Choose the correct statement.   

 iznf'kZr fp=k esa 5 kg rFkk 2 kg nzO;eku ds nks CykWd gYdh rFkk vfoRkkU; Mksjh ls tqM+s gq, gSA f?kjfu;k gYdh rFkk 

?k"kZ.k jfgr gSA lgh oDrO; dk p;u dhft, &  

   

5 kg

2 kg
   

 (A) The acceleration of 5 kg mass is 
5g

11
m/s2  (B*) The acceleration of 2 kg mass is  

5g

11
m/s2  

 (C*) Tension in the string is  
12g

11
N  (D) Tension in the string is 

10g

11
N 

 (A) 5 kg nzO;eku dk Roj.k 
5g

11
m/s2 gSA  (B*) 2 kg nzO;eku dk Roj.k  

5g

11
m/s2 gSA 

 (C*) Mksjh esa ruko  
12g

11
N gSA   (D) Mksjh esa ruko 

10g

11
N gSA   
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Sol.  

5 kg

2 kg

T
T T T T

T

a1

5g
a2

2g  
 5T – 5g = 5a1    ....(i) 
 2g – T = 2a2   ...(ii) 
 5a1 = a2     ...(iii) 

 by (i), (ii) & (iii) ls  a1 =  
g

11
m/s2   

    a2 =  
5g

11
m/s2  

    T = 
12g

11
 N 

7. Two concentric fixed rings of radii R1 = 6 m and R2 = 4m are placed in y-z plane with their centres at 

origin. They have uniform charge –q and +Q = 2 2 q on the inner and outer rings respectively. 
Consider the electrostatic potential to be zero at infinity. Then     

 f=kT;kvksa R1 = 6 m vkSj R2 = 4m dh nks ladsUnzh; oy;s y-z ry esa fLFkr gS] muds dsUnz ewyfcUnq ij gSaA 

vkUrfjd vkSj ckº; oy;ksa ij ,d leku vkos'k Øe'k% –q vkSj +Q = 2 2 q gSA vuUr ij fo|qr foHko 'kwU; gS rks& 
+Q

-q

R1

R2

x

 
 (A) The electric potential is zero at origin. 
 (B*) The electric field intensity is zero at r = 2 m. 
 (C*) A positive charged particle disturbed from origin along the x-axis will restore back to origin. 
 (D*) Where potential is maximum on the x-axis, field intensity is zero. 
 (A) ewyfcUnq ij fo|qr foHko 'kwU; gSA 

 (B*) r = 2 m ij fo|qr {ks=k dh rhozrk 'kwU; gSA 

 (C*) x-v{k ds vuqfn'k ewyfcUnq ls FkksM+k foLFkkfir djus ij ,d /kukosf'kr d.k ewyfcUnq ij okil vk tk;sxkA 

 (D*) x-v{k ij tgk¡ foHko vf/kdre gS] fo|qr {ks=k dh rhozrk 'kwU; gSA 

Sol. V at origin  0  
 ewyfcUnq ij V  0  

         E(r = 2 m)  = 
2 2 3 /2 2 2 3 / 2
1 2

K( q) r K . Q . r

(R r ) (R r )




 
 

     = K.rq
3 /2 3 / 2 3 / 2

1 2 2

10 2 .10

 
  
  

 = 0 

 From origin to r = 2, field is towards origin. 
 ewyfcUnq ls r = 2, {ks=k ewyfcUnq dh vksj gSA 
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Comprehension vuqPNsn 

 The electric field intensity at all points in space is given by E
 = ˆ ˆ3  i – j   volts/metre. A square frame 

LMNO of side 1 metre is shown in figure. The point N lies in x-y plane. The initial angle between line 
ON and x-axis is  = 60°      

 fdlh {ks=k esa lHkh fcUnqvksa ij fo|qr {ks=k E
 = ˆ ˆ3  i – j   volts/metre }kjk fn;k tkrk gSA ,d oxkZdkj Ýse LMNO 

ftldh Hkqtk 1 ehVj gS] fp=k esa fn[kk;k x;k gSA fcUnq N  rFkk x-y lery esa fLFkr gSA js[kk ON rFkk x-v{k ds chp 

izkjfEHkd dks.k  = 60° gSA  

y

z

x

M

N


O

L

 
 

8.  The magnitude of electric flux through area enclosed in square frame LMNO is -  
 oxkZdkj Ýse LMNO ds {ks=kQy esa f?kjs gq;s fo|qr ¶yDl dk ifjek.k gS & 
 (A) 0 volt metre   (B) 1 volt metre   (C*) 2 volt metre   (D) 4 volt metre  
 
9. The square frame LMNO is now rotated about z-axis by an angle 30°, such that  either increases or 

decreases. Then pick up the correct statement . 
 oxkZdkj Ýse LMNO dks ml z-v{k ds ifjr% 30° ds dks.k ls ?kqek fn;k tkrk gS rkfd  ;k rks c<+rk gS ;k ?kVrk gSA 

rc lgh dFku NkafV;s& 

 (A) The magnitude of electric flux increases from initial value as  is increased. 
 (B) The magnitude of electric flux increases from initial value as  is decreased. 
 (C) The magnitude of electric flux may increase or decrease from initial value as  is changed. 
 (D*) The magnitude of electric flux will decrease from initial value as  is changed.  
 (A) fo|qr ¶yDl dk ifj.kke izkjfEHkd eku ls c<+rk gS tc  c<+k;k tkrk gSA 

 (B) fo|qr ¶yDl dk ifjek.k izkjfEHkd eku ls c<+rk gS tc  ?kVk;k tkrk gSA 

 (C) fo|qr ¶yDl dk ifjek.k izkjfEHkd eku ls c<+ ;k ?kV ldrk gS tc  ifjofrZr fd;k tkrk gSA 

 (D*) fo|qr ¶yDl dk ifjek.k izkjfEHkd eku ls ?kVsxk tc  ifjofrZr fd;k tkrk gSA 
Sol. The direction of electric field is in x-y plane as shown in figure  
 x-y lery esa fo|qr {ks=k dh fn'kk fp=k esa fn[kk;h x;h gSA  

 



E

60°

N

O y

x  

 The magnitude of electric field is E = 2 2
x yE     E   =  3 1 = 2V/m. 

 fo|qr {ks=k dk ifjek.k E = 2 2
x yE     E    = 3 1   = 2V/m.   

 The direction of electric field is given by  = tan–1 y

x

E

E
 = tan–1 

1

3
= 30°  

 fo|qr {ks=k dh fn'kk  = tan–1 y

x

E

E
  = tan–1

1

3
 = 30°  

 Hence electric field  E
 is normal to square frame LMNO as shown in figure.   

 vr% fo|qr {ks=k oxkZdkj Ýse LMNO ds vfHkyEcor~ gS tSlk fd fp=k esa fn[kk;k x;k gSA  

  electric flux  = E
 . A

   = E A cos0 = 2 × 1 = 2 V/m 
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 fo|qr ¶yDl = E
 . A

   = E A cos0 = 2 × 1 = 2 V/m    

  C is correct option of Q. 15. 
 (C) gS Q.15 dk lgh fodYi gSA 

 Since flux is maximum at  = 60° , rotation by 30° either way would lead to decrease in flux. 
  D is correct option of Q.16.  
 pwafd ¶yDl  = 60° ij vf/kdre gS, 30° ls fdlh Hkh fn'kk esa ?kw.kZu ¶yDl dks ?kVk;sxkA 

  D gS Q. 16 dk lgh fodYi gSA  

 Lines ON and NM are both normal to uniform electric field E
  . Hence work done by electric field as a 

point charge 1 C is taken from O to M is zero.  
 ON rFkk NM js[kk,a nksuksa leku fo|qr {ks=k E

  ij yEc gSA vr% fo|qr {ks=k }kjk fcUnq vkos'k 1 C dks O ls M rd 

ys tkus esa fd;k x;k dk;Z 'kwU; gksxkA 

 
10. All the pulleys are ideal, string is massless then rate of work done by gravity at the given instant  is 
 (–x × 102)  W then calculate x : 
 lHkh f?kjfu;k vkn'kZ gS] Mksjh nzO;ekughu gS rc fn;s x;s {k.k ij xq:Ro }kjk fd;s x;s dk;Z dh nj 

 (–x × 102)  W gS rc x dh x.kuk djsaA 

    
Ans. 5 

Sol. vp = 
5 15

2

 
 = 5m/s 

  P F.V –mgV 
 

 

 = –100 × 5 = –500 W  
 



 

  

 

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 258 5555  | CIN: U80302RJ2007PLC024029 
 

  

 

TARGET : JEE (Main + Advanced) 2021 

 
 
 
 
 
 
O  

 

Course : VISHESH (01JD) 

PPHHYYSSIICCSS

DPPDPPDPP
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DPP  No. : B22 (JEE-Advanced) 
Total Marks :  38         Max. Time : 26 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 to Q.10          (4 marks 5 min.)  [08, 10] 
 

ANSWER KEY OF DPP  NO. : B22 
1. (D)  2. (D)  3. (A) (B) (C)  4. (A)  5. (A)  6. (A)  

7. (B) (D)  8. (A) (D)  9. 1 10. x = L0 and  vmax = 03 L

4
 

k

m
 

 

1. Three vectors P


, Q


 and R


 are shown in the figure. Let S be any point on the vector R


. The distance 

between the point P and S is b | R |


. The general relation among vectors P


, Q


 and S


 is :  

 rhu osDVj P


, Q


 ,oa R


 fp=k }kjk n'kkZ, x, gSaA osDVj R

ij ,d fcUnq S n'kkZ;k x;k gSA fcUnq P ,oa fcUnq S ds 

chp dh nwjh b | R |


gSA P


, Q


 ,oa S


 osDVjksa ds chp lEcU/k gS  

 

0

Y 

X 

S 

P 

Q 

P


 S


 Q


 

b | R |


 

R Q P 
 

 

 
 (A)  S b 1 P bQ  

 
 (B)  2S 1 b P bQ  

 
 (C)   2S 1 b P b Q  

 
 (D*)  S 1 b P bQ  

 
 

Ans. (D) 

Sol.     Qbb–1PP–QbPRbPS
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2. A person measures the depth of a well by measuring the time interval between dropping a stone and 
receiving the sound of impact with the bottom of the well. The error in his measurement of time is  

T = 0.01 seconds and he measures the depth of the well to be L = 20 meters. Take the acceleration 
due to gravity g = 10ms–2 and the velocity of sound is 300 ms–1. Then the fractional error in the 

measurement 
L

L


, is closest to :    

 ,d O;fä ,d iRFkj dks dq,as esa fxjkrs le; vkSj dq,sa dh ryh esa l?akV ls mRiUu /ofu ds le; varjky dk ekiu 

djds dq,sa dh xgjkbZ dk irk yxkrk gSA og le;karjky ds ekiu esa =kqfV T = 0.01 lsdsaM ,oa dq,sa dh xgjkbZ  

L = 20 m ekirk gSA xq:Rokd"kZ.k Roj.k g = 10ms–2 ,oa /ofu xfr 300 ms–1 nh xbZ gSA 
L

L


 ds ekiu esa fudVre 

vkaf'kd =kqfV (fractional error) gS   

 (A) 0.2 %  (B) 3%   (C) 5%   (D*) 1% 
Ans. (D) 

Sol. t = 
L L

5 300
  

 dt = 
2

1

5

1
L–1/2 dL + 








dL

300

1
 

 dt = 
20

1

52

1
dL + 

300

dL
 = 0.01 

 dL 






 
300

1

20

1
 = 0.01 

 dL 





300

15
 = 0.01 

 dL = 
16

3
 

 
20

1

16

3
100

L

dL
 ×100 = 

16

15
~ 1% 

 
3. Which of the following is/are conservative force(s) ?    
 fuEu esa dkSu lk@ls laj{kh cy gS   

 (A*) 3 ˆF 2r r


  (B*) 
5 ˆF r
r

 


  (C*) 
2 2 3 / 2

ˆ ˆ3(xi yj)
F

(x y )







  (D) F 



2 2 3 / 2

ˆ ˆ3(yi xj)

(x y )




 

Sol.  (A, B,C) Since ;W = F . dr
 

 

 Clearly for forces (A) and (B) the integration do not require any information of the path taken.  

 For (C) :  Wc = 
2 2 3 / 2

ˆ ˆ3 (x i y j) ˆ ˆ. (dx i dy j)
(x y )




  

   = 
2 2 3 / 2

x dx y dy
3

(x y )


  

 Taking : x2 + y2 = t 
  2xdx + 2y dy = dt 

   xdx + ydy = 
dt

2
     Wc = 

3 / 2 3 /2

dt / 2 3 dt
3

2t t
   

 which is solvable. 
 Hence (A), (B) and (C) are conservative forces. 
 But (D) requires some more information on path. Hence non-conservative.   
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gy (A,B, C) pwafd ;  W = F . dr
 

 

 (A) rFkk (B) <kyksa ds lekdyu ds fy, iFk dh tkudkjh gksuk vko';d ugha gSA   

 (C) ds fy, :  Wc = 
2 2 3 / 2

ˆ ˆ3 (x i y j) ˆ ˆ. (dx i dy j)
(x y )




  

   = 
2 2 3 / 2

x dx y dy
3

(x y )


   

 x2 + y2 = t ysus ij  
 2xdx + 2y dy = dt  

 xdx + ydy = 
dt

2
     Wc = 

3 / 2 3 /2

dt / 2 3 dt
3

2t t
   

 bldks gy dj ldrs gSaA  

 vr% (A), (B) rFkk (C) laj{kh cy gS  

 ijUrq (D) ds fy, iFk dh tkudkjh gksuk vko';d gSA vr% ;g vlj{kh gSA  
 
Comprehension    
vuqPNsn      
 A block of mass 1 kg is placed on a rough horizontal surface. A spring is attached to the block whose 

other end is joined to a rigid wall,as shown in the figure. A horizontal force is applied on the block so 

that it remains at rest while the spring is elongated by x 
mg

x
k

  
 

 . Let Fmax and Fmin be the maximum 

and minimum values of force F for which the block remains in equilibrium. For a particular x,  Fmax–  Fmin 
= 2 N. Also shown is the variation of  Fmax+  Fmin  versus  x, the elongation of the spring.  

 1 fdxzk0 nzO;eku dk CykWd [kqjnjh {kSfrt lrg ij j[kk gSA ,d fLçax CykWd ls tqM+h gS rFkk bldk nwljk fljk n`<+ 

nhokj ls ca/kk gqvk gSA tSlk fd fp=k esa çnf'kZr gSA CykWd ij ,d {kSfrt cy bl çdkj vkjksfir djrs gS fd CykWd 

fLFkjkoLFkk esa jgrk gS] tcfd fLçax  x f[kph gqbZ gS 
mg

x
k

  
 

A ekuk   F
vf/kdre

 o F
U;wure

 cy F ds vf/kdre o 

U;wure eku gS ftuds fy, CykWd lkE;koLFkk esa jgrk gSA x ds fdlh Hkh eku ds fy, F
vf/kdre

 –  F
U;wure

 = 2 N rFkk 

F 
vf/kdre

 +  F
U;wure

  dk fLçax esa f[kapko x, ds lkFk ifjorZu fp=k esa çnf'kZr gSA 

    

K
F1 kg

 

F Fmax min

x

+

5N

0.1m
 

4. The coefficient of friction between the block and the horizontal surface is :   
 {kSfrt lrg o CykWd ds e/; ?k"kZ.k xq.kkad gS & 
 (A*) 0.1    (B) 0.2   (C) 0.3  (D) 0.4 
Sol. Fmax = kx + mg 
 Fmin. = kx – mg 
  Fmax – Fmin. = 2 mg 
 or 2 = 2  10 
    = 0.1 
5. The spring constant of the spring is:    
 fLçax dk fLçax fu;rkad gS & 
 (A*) 25 N/m  (B) 20 N/m (C) 2.5 N/m  (D) 50 N/m 
Sol. Fmax + Fmin. = 2 kx  .... (1) 
 from graph Fmax + Fmin. = 5 
 and   x = 0.1 
 Putting in equation (1) 
  t = 2 k(0.1) 
  k = 25 N/m. 
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gy. Fmax + Fmin. = 2 kx  .... (1) 

 xzkQ ls Fmax + Fmin. = 5 

 rFkk   x = 0.1 

 leh- (1) esa j[kus ij  
  t = 2 k(0.1) 
  k = 25 N/m. 
 
6. The value of Fmin , if x = 3 cm is :    
 ;fn x = 3 lseh0 gks rks F

U;wure
 dk eku gS & 

 (A*) 0    (B) 0.2N (C) 5N   (D) 1N 
Sol. When    x = 0.03  
  kx = 25 × 0.03 
  = 0.75 N, which is less than  mg = 0.1 × 10 = 1 N 
  The block will be at rest, without applying force F. 
 

 

gy. tc x = 0.03  
  kx = 25 × 0.03 
       = 0.75 N, tks fd  mg = 0.1 × 10 = 1 N ls de gSA  

  fcuk cy F vkjksfir fd;s Hkh CykWd fLFkj jgsxkA  
 
COMPREHENSION    
 A wire AB (of length 1m , area of cross section m2) is used in potentiometer experiment to calculate 

emf and internal resistance (r) of battery.  
 The emf and internal resistance of driving battery are 15 V and 3respectively. The resistivity of wire 

AB varies as =0x (where x is distance from A in meters and 0 = 24 )  
 ,d rkj AB (yEckbZ 1m , vuqçLFk dkV {ks=kQy m2) foHkoekih ç;ksx esa cSVjh dk fo|qr okgd cy rFkk vkUrfjd 

çfrjks/k (r) Kkr djus ds fy, ç;qDr fd;k tkrk gSA  

 vkjksfir cSVjh dk fo|qr okgd cy rFkk vkUrfjd çfrjks/k 15 V rFkk 3 gS rkj AB dh çfrjks/kdrk =0x (tgk¡ x, 

fcUnq A ls ehVj esa nwjh rFkk 0 = 24 gS)  

      

15V

E

A B

r G

S     

 The distance of null point from A is obtained at 
2

3
m when switch 'S' is open and at 

1

2
m when 

switch is closed.  

 fcUnq A ls 'kwU; fo{ksi fcUnq dh nwjh 
2

3
m çkIr gksrh gS] tc fLop 'S' [kqyk gS rFkk 

1

2
m çkIr gksrh gS tc fLop 

cUn (pkyw) gSA 

 

7. Which of the following option(s) is/are correct : 
 fuEu esa ls lgh fodYiksa dk p;u dhft;s  
 
 (A) The resistance of whole wire AB is 18  
 (B*) The resistance of whole wire AB is 12  
 (C) The current through 15 V battery is 1 A only when switch S is closed 
 (D*) The current through 15 V battery is 1A in both cases 
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 (A) lEiw.kZ rkj AB dk izfrjks/k 18 gSA 

 (B*) lEiw.kZ rkj AB dk izfrjks/k 12gSA 
 (C) tc dsoy fLop S dks cUn djrs gSa rks 15 V dh cSVjh ls xqtjus okyh /kkjk 1 A gSA 

 (D*) nksuksa fLFkfr;ksa esa 15 V dh cSVjh ls xqtjus okyh /kkjk 1 A gSA 
 
8. Which of the following option(s) is/are correct : 
 fuEu esa ls lgh fodYiksa dk p;u dhft;s 
 (A*) The emf (E) of battery is 8V 
 (B) The emf (E) of battery is 6V 
 (C) Internal resistance of battery E is 2
 (D*) Internal resistance of battery E is 1
 (A*) cSVjh dk fo|qr okgd cy (E), 8V gSA 

 (B) cSVjh dk fo|qr okgd cy (E), 6V gSA 

 (C) cSVjh (E) dk vkarfjd izfrjks/k 2gSA
 (D*) cSVjh (E) dk vkarfjd izfrjks/k 1gSA
Sol.(7-8) 
 Resitance of wire AB is - rkj AB dk çfrjks/k gksxk 

 RAB = 0

2

 
 
 



A


 = 

24

2




= 12 
1

0

dx
R

A

   
  

   

 Current in wire AB is  = 
15

12 3
= 1A  

 rkj AB esa /kkjk  = 
15

12 3
= 1A  

 when switch is open, null point at C (AC = x)  
 tc fLop [kqyk gS] C ij fo{ksi fcUnq (AC = x) 

 RAC = 0x

2

 
 
 

x

A

 
 
 

=
2

0x

2A


= 

2
24

3
2




= 8    

 EMF  E = 1 × 8 = 8 V  
 when switch closed null point at D (AD = x)   
 tc fLop cUn gS, D ij fo{ksi fcUnq (AD = x)   

 RAD = 0x

2

 
 
 

x

A

 
 
 

=
2

0x

2A


= 

1
24

2
2




= 6    

 V battery = 6 × 1  
 V 

cSVjh
 = 6 × 1  

 8 –
8

r
r 3

  = 6  

 r = 1   
 
9. A trinary star system has time period T = 3 year, while the distance between its components is 2 

astronomical unit. If mass of the sun is represented by MS, then the total mass of this multiple star 

system will be SM



. Find minimum value of – .  

Note:  (1) System of three star, orbiting around centre of mass of system, is called trinary star       
      system, for simplicity assume all three components to be identical. 

 (2) 1 astronomical unit = distance between earth and sun. 
 (3) 1 year = time period of earth to complete one full revolution around sun 

f=k&rkjk fudk; dk vkoZrdky T = 3 o"kZ gS, tcfd fdUgh Hkh nks rkjksa ds e/; nwjh 2 [kxksyh; bdkbZ ds cjkcj gSA 

;fn lw;Z dk nzO;eku MS ls iznf'kZr fd;k tk;s] rks lHkh rkjksa dk dqy nzO;eku SM



 gSA –  dk U;wure eku 

Kkr djksA 
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uksV :  (1) f=k&rkjk fudk;, rhu rkjksa dk lewg gS tks buds mHk;fu"B nzO;eku dsUnz ds pkjksa vksj ifjØe.k dj jgs gSA 

ljyrk ds fy, lHkh rkjksa dks ,dleku ekurs gSA  

 (2) 1 [kxksfy; bdkbZ = i`Foh rFkk lw;Z ds e/; nwjh  

(3) 1 o"kZ = i`Foh }kjk lw;Z ds pkjks vksj ,d ifjØe.k djus esa fy;k x;k le;  
Ans. 1 
Sol. For earth and sun system i`Foh rFkk lw;Z fudk; ds fy, 

 T0
2 =

2
3

s

4
R

GM


    ..............(i) 

 For trinary star system f=k&rkjk fudk; ds fy,   

 

  
2

2

Gm 3
2

2a
 = 2 a

m
3

    2 = 
3

3Gm

a
 

  T2 =  
2

2

4


= 
24

3Gm


 a3  ..............(ii) 

 Given fn;k gS, T = 3T0  a = 2R 

  9T0
2 =  

24

3Gm


8R3  

  
2

3

S

4
9 R

GM


 = 

2
38 4

R
3 Gm


m = S8M

27
  

 Total mass dqy nzO;eku = 3m = 
8

9
MS . 

 
10. A block of mass ' m ' is pushed against a spring of spring constant ' k ' fixed at one end to a wall. The 

block can slide on a frictionless table as shown in the figure. The natural length of the spring is L0 and it 
is compressed to one-fourth of natural length and the block is released. Find its velocity as a function of 
its distance (x) from the wall and maximum velocity of the block. The block is not attached to the spring 

 ,d ' m ' nzO;eku ds CykWd dks fp=kkuqlkj K fLizax fu;rkad dh ,d vkn'kZ fLizax ftldk nqljk fljk fnokj ls tqMk 

gS] ds fo:) /kdsyk tkrk gSA ;fn fLizax dh lkekU; yEckbZ L0 gS rFkk bls lkekU; yEckbZ dh ,d pkSFkkbZ yEckbZ rd 

laihfMr djrs gSA vc m dks eqDr dj fn;k tkrk gSa rks fnokj rFkk CykWd ds chp nwjh (x) ds Qyu ds :i esa osx 

dk eku Kkr djksA (CykWd fLiazx ls tqMk ugh gSA), lkFk gh CYkkWd dk vf/kdre osx D;k gksxkA n'kkZ;h xbZ Vscy 

?k"kZ.kghu {kSfrt gS rFkk CykWd fLizax ls tqM+k gqvk ugha gSA  

      

Sol.  
1

2
k 

2

03 L

4

 
 
 

=  
1

2
mv2 + 

1

2
k (L0  x)2     

  v =  
2

20
0

3 Lk
L x

m 4

  
   

   
  

 velocity is maximum when x = L0 and  vmax = 03 L

4
 

k

m
 

 osx vf/kdre gS tc x = L0 rFkk vmax = 03 L

4

k

m
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DAILY PRACTICE PROBLEMS 

NO. B23 TO B24 
 

DPP  No. : B23 (JEE-Main) 
Total Marks :  60         Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.12   (3 marks, 2 min.)  [36, 24]  
Comprehension ('–1' negative marking) Q.13 to Q.20    (3 marks 2 min.)   [24, 16] 
 

ANSWER KEY OF DPP  NO. : B23 
1. (C) 2. (A)  3. (B)  4. (A)  5. (A)  6. (A)  7. (B)  
8. (D)  9. (D)  10. (C) 11. (C) 12.  (B)  13.  13.60 mm  
14. 3.09 cm   15.  2.7 gm/cm3 (in two S.F.)  16. 12.2 mm  
17. The maximum possible error is 1.1 × 1010 N m–2.  18. 0.00265 19.  (A)   
20. (D) 
 
1. Two point charges +q and –4q are placed at (–a, 0) and (+a, 0). Take electric field intensity to be 

positive if it is along positive x-direction. The variation of the electric field intensity as one moves along 
the x-axis is     

 nks fcUnq vkos'k +q rFkk –4q , fcUnq  (–a, 0) rFkk (+a, 0) ij j[ks x;s gSA ;fn fo|qr {ks=k rhozrk /kukRed x-fn'kk ds 

vuqfn'k gS rks bls /kukRed ysaosA x-v{k ds vuqfn'k xfr djus ij fo|qr {ks=k rhozrk esa ifjorZu gS &   

 (A) 

E

(-a,0) (+a,0)
x

+q –4q

  (B)  

E

(-a,0) (0,0)

(+a,0)
x

+q –4q

 

 (C*) 

E

(-a,0) (0,0)

(+a,0)
x

+q –4q

  (D) (-a,0)

(+a,0)
x+q

–4q

E
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2. Two concentric uniformly charged spheres of radius 10 cm & 20 cm are arranged as shown in the 
figure. Potential difference between the spheres is :  

 nks ladsUnzh ,d leku vkosf'kr xksyksa dh f=kT;k,sa 10 cm o 20 cm gSA budks fp=kkuqlkj O;ofLFkr fd;k x;k gSA 

xksyksa ds chp foHkokUrj gSA      

      
 (A*) 4.5  1011 V (B) 2.7  1011 V  (C) 0  (D) none of these buesa ls dksbZ ugha 
 
Sol.   

 
 potential difference due to inner 10C charge 
 vkUrfjd 10C vkos'k ds dkj.k foHkokUrj 

 = K 10
1 1
. .1 2

  
 

 = 9 × 1010 (5) = 45 × 1010 = 4.5 × 1011V 

 potential difference due to outer charge = 0    
 ckº; vkos'k ds dkj.k foHkokUrj = 0        

  p.d. = 4.5 × 1011V  
 
3. Weight of an object is :                                                                      
 ,d oLrq dk Hkkj gS &  
 (A) Normal reaction between ground and the object 
      /kjkry rFkk oLrq ds e/; vfHkyEc izfrfØ;k  
 (B*) Gravitational force exerted by earth on the object. 
         ìFoh }kjk oLrq ij yxk;k x;k xq:Roh; cy   

 (C) dependent on frame of reference.  funsZ'k rU=k ij fuHkZj 

 (D) net force on the object   oLrq ij dqy cy     
Sol. Weight of an object is the gravitational force exerted on the object. 
 For object close to surface of earth, it is approximately equal to gravitational force on the object by the 

earth. 
 ,d oLrq dk Hkkj oLrq ij yxk;k x;k xq:Roh; cy gSA i`Foh dh lrg ds lehi oLrq ds fy, ;g iF̀oh }kjk oLrq 

ij yxk;s x;s xq:Roh; cy ds cjkcj gksxkA 
 
4. A diverging lens of focal length –10 cm is moving towards right with a velocity 5 m/s.An object ,placed on 

Principal axis is moving towards left with a velocity 3 m/s. The veocity of image at the instant when the 
lateral magification produced is 1/2 is : (All velocities are with respect to ground)      

 (A*) 3 m/s towards right  (B) 3 m/s towards left    (C) 7 m/s towards right  (D) 7 m/s towards left 
 –10 cm Qksdl nwjh dk ,d vilkjh ySUl 5 m/s ds osx ls nka;h vksj xfr dj jgk gSA eq[; v{k ij j[kh ,d oLrq  

3m/s ds osx ls cka;h vksj xfr dj jgh gS ml {k.k izfrfcEc dk osx D;k gksxk tc mRiUu ik'oZ vko/kZu 1/2 gS]  (lHkh 

osx /kjkry ds lkis{k gS) 

 (A*) 3 m/s nka;h vksj  (B) 3 m/s cka;h vksj  (C) 7 m/s nka;h vksj  (D) 7 m/s cka;h vksj  
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Ans. 
2

2

dv v du
.

dt dtu
   (where 

dv

dt
  denotes image speed w.r.t. lens and 

du

dt
 denotes object speed w.r.t. lens) 

 = m2. 
du

dt
  = 

1

4
.8  = 2   

 Therefore image speed w.r.t. lens is 2 m/s towards left.  
 Therefore image speed w.r.t. ground is 3 m/s towards right. 
Ans.  (tgk¡  ySal ds lkis{k izfrfcEc pky dks crkrk gS rFkk  ySal ds lkis{k oLrq dh pky dks crkrk gS) 

 = m2. 
du

dt
   =

1

4
 .8  = 2   

 blfy;s izfrfcEc pky ysUl ds lkis{k 2 m/s cka;h rjQ gSA  

 
5. AB and CD are uniform line charges of infinite length having charge density 1 and 2 and lying along 

the z axis and  y–axis respectively. The force between them depends on the perpendicular distance 

between them, 'r' as, 1 2
n

0

.
F

2 r

 



 , then the value of n is :   

 AB vkSj CD vuUr yEckbZ ds le:ih; jSf[kd vkos'k gS] ftu ij vkos'k ?kuRo Øe'k% 1 rFkk 2 gS rFkk ;s Øe'k%  

z–v{k rFkk y–v{k ds vuqfn'k j[ks gSA muds e/; yxus okyk cy muds chp yEcor~ nwjh 'r' ij 1 2
n

0

.
F

2 r

 



, ds 

vuqlkj fuHkZj djrk gSA rks n dk eku gS :        

   
 (A*) 0   (B) 1/2    (C) 1   (D) 2 
Sol. Solve dimensionaly foeh; :i ls gy djus ij  

 [F] = 1 2
n

02 r

  
  

    [F] = 
2

2 n
0

Q

2 r r

 
  

 

 Comparing with coulmb's law , dwykWe fu;e ls rqyuk djus ij  f = 
0

1

4
 1 2

2

q q

r
  n = 0   

 
6. Assuming the earth to be a homogeneous sphere of radius R, its density in terms of G (constant of 

gravitation) and g (acceleration due to gravity on the surface of the earth)      
 i`Foh dks R f=kT;k dk lekaxh xksyk ekurs gq;s bldk ?kuRo] G (xq:Rokd"kZ.k fu;rkad) vkSj g (i`Foh lrg ij xq:Roh; 

Roj.k) ds inksa esa Kkr djksA      

 (A*) 3g/(4RG)  (B) 4g/(3RG)   (C) 4Rg/(3G)    (D) 4RG/(3g) 

Sol. g = 
2

GM

R
 or  

3 3

M GM g
4 4 4

R G R G R
3 3 3

   
  

 or 
3g

4 RG
 = 
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7. A meter bridge is set-up as shown, to determine an unknown resistance ‘X’ using a standard 10 ohm 
resistor. The galvanometer shows null point when tapping-key is at 52 cm mark. The end-corrections 
are 1 cm and 2 cm respectively for the ends A and B. The determined value of ‘X’ is  

[JEE 2011, 3/160,–1] 

 
 (A) 10.2 ohm  (B*) 10.6 ohm  (C) 10.8 ohm  (D) 11.1 ohm 
 Error and Measurment 
 vKkr çfrjks/k 'X' dks ekywe djus ds fy, 10 ohm ds ekud çfrjks/k dk mi;ksx djds ,d ehVj&fczt dks yxk;k 

x;k gS ¼fp=k nsf[k;s½A VSfiax&dqath dks 52 cm fu'kku ij j[kus ij xsyokuksehVj esa null-point çkIr gksrk gSA A o B 

fljksa ij end-corrections Øe'k% 1 cm o 2 cm gSaA Kkr fd;k x;k 'X' dk eku gS  [JEE 2011, 3/160,–1] 

 
 (A) 10.2 ohm  (B*) 10.6  ohm  (C) 10.8 ohm  (D) 11.1 ohm 
Sol. 1 = 52 + 1 = 53 cm 
 2 = 48 + 2 = 50 cm 

 1

2

x

R





  

53 x

50 10
  

 x = 10.6   

8. The equivalent resistance between A and B will be (in )   
 A o B ds e/; rqY; izfjkjks/k (esa) gksxk &       

        
 (A) 2/7   (B) 8   (C) 4/3   (D*) 7/3 
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HINT :     =  

 As C & D are at same potential by symmetry of circuit    
 balanced wheat-stone bridge can be solved. 
 

 pwafd C rFkk D ifjiFk dh leehfr ds dkj.k lefoHko ij gS      
 balanced wheat-stone bridge can be solved. 
 lUrqfyr OghV LVksu lsrq dks gy dj ldrs gSaA   

 
9. A small hoop of mass m is given an initial velocity of magnitude v0 on the horizontal circular ring of 

radius ‘r’.  If the coefficient of kinetic friction is µk the tangential acceleration of the hoop immediately 
after its release is (assume the horizontal ring to be fixed and not in contact with any supporting 
surface) 

 ,d m nzO;eku ds NksVs eksrh (hoop) dks {ksfrt o`Ùkh; oy; ¼f=kT;k ‘r’½ ij  v0 ifjek.k dk osx fn;k x;k gSA ;fn 

xfrd ?k"kZ.k xq.kkad dk eku µk gks rks eksrh ds pyus ds rqjUr ckn bldk Li'kZ js[kh; Roj.k D;k gksxkA (ekuk fd 

oy; gok esa fLFkj gS rFkk vU; fdlh lrg ds lEidZ esa ugha gS)    

 (A) µk g   (B) µk 
2
0v

r
   (C) µk 

2
2 0v

g
r

   (D*) µk 
4

2 0
2

v
g

r
  

Sol.  

  
 The free body daigram of hoop is  

  The normal reaction  N =
42

2 2 0
2

m v
m g

r
  

  Frictional force = µkN = µk 
42

2 2 0
2

m v
m g

r
          

  tangential acceleration = kµ N

m
 = µk 

4
2 0

2

v
g

r
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 eksrh dk eqDr oLrq fp=k gS  

  vfHkyEc izfrfØ;k  N = 
42

2 2 0
2

m v
m g

r
  

  ?k"kZ.k cy = µkN = µk 
42

2 2 0
2

m v
m g

r
           

  Li'kZjs[kh; Roj.k = kµ N

m
 = µk 

4
2 0

2

v
g

r
   

 
10. Voltage V v/s I graph is shown in the figure. fp=k esa foHko V ,oa /kkjk I xzkQ n'kkZ;k x;k gSA 

     
 (A)  resistance in region I is ohmic, II & III are non-ohmic 
  I {ks=k esa izfrjks/k vksfed o II  vkSj III esa vksfed ugha gSA 
 (B)  resistance in region II is zero and III is ohmic  
  {ks=k II esa izfrjks/k 'kwU; gS o III esa vksfed gSA 
 (C*) resistance in region II is zero and III is non-ohmic 
  {ks=k II esa izfrjks/k 'kwU; gS o III esa vksfed ugh gsA 
 (D) in I it is ohmic, in II it is non-ohmic. 
  I esa vksfed] II esa vksfed ugha gSA 

 
11. Two very large thin conducting plates having same cross-sectional area are placed as shown in figure 

they are carrying charges ‘Q’ and ‘3Q’ respectively. The variation of electric field as a function of x (for x 
= 0 to x = 3d) will be best represented by.   

 nks cgqr yEch iryh pkyd IysVsa ftuds vuqçLFk dkV {ks=kQy leku gS] fp=kkuqlkj j[kh gSaA bu ij Øe'k% ‘Q’ rFkk 

‘3Q’ vkos'k mifLFkr gSA fo|qr {ks=k esa nwjh x ds Qyu ds :i esa (x = 0 ls x = 3d rd ) ifjorZu dk lgh çn'kZu gSA 

        

 (A)   (B)  
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 (C*)   (D)  

Sol. Using the formula for electric field produced by large sheet E = 
Q

2A 
 

 cM+h ifêdk ds dkj.k mRiUu fo-{ks=k ds lw=k ls  E = 
Q

2A 
 

 We get ; ge çkIr djrs gS %  

 EA =
0

4Q

2A
ˆ( i)   ; EB = 

0

2Q ˆ.( i)
2A




,  EC = 
0

4Q
.( i)

2A



 

 
12.  The diameter of a cylinder is measured using a vernier callipers with no zero error. It is found that the 

zero of the vernier scale lies between 5.10 cm and 5.15 cm of the main scale. The vernier scale has 50 
division equivalent to 2.45 cm. The 24th division of the vernier scale exactly coincides with one of the 
main scale divisions. The diameter of the cylinder is :  

 ,d csyu dk O;kl ekius ds fy, 'kwU; =kqfV jfgr ,d ofuZ;j dSfyilZ dk mi;ksx gksrk gSA ekius ds nkSjku iSekus 

dk 'kwU;] eq[;k iSekus ds 5.10 cm vkSj 5.15 cm ds chp esa ik;k tkrk gSA ofuZ;j iSekus 50 Hkkx 2.45 cm ds rqY; 

gSA bl ofuZ;j iSekus dk pkSchlok¡ (24th) Hkkx eq[; iSekus ds ,d Hkkx ls lVhd lEikrh gksrk gSA csyu dk O;kl gS %  
 (A) 5.112 cm  (B*) 5.124 cm  (C) 5.136 cm  (D) 5.148 cm 
Ans. (B) 
Sol. 50 VSD  = 2.45 cm 

 1 VSD = 
2.45

50
 cm = 0.049 cm 

 Least count of vernier  = 1MSD – 1 VSD 
    =  0.05 cm – 0.049 cm 
    = 0.001 cm 
 Thickness of the object  = Main scale reading + vernier scale reading × least count    
    = 5.10 + (24) (0.001) 
    = 5.124 cm.   
Hindi. 50 VSD  = 2.45 cm 

 1 VSD = 
2.45

50
 cm = 0.049 cm 

 ouhZ;j dk vYirekad  = 1MSD – 1 VSD 
    =  0.05 cm – 0.049 cm 
    = 0.001 cm 
 oLrq dh eksVkbZ   = eq[; iSekus dk ikB~;kad +  ofuZ;j iSekus dk ikB~;kad  × vYirekad   
    = 5.10 + (24) (0.001) 
    = 5.124 cm. 
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Comprehension : 
 Vernier callipers 
 

 It is used to measure accurately upto 0.1 mm. 

 

 
 *On the upper plate, main scale is printed which is simply an mm scale.  
 *On the lower plate, vernier scale is printed, which is a bit compressed scale. Its one part is of 0.9 mm.  
 (10 vernier scale divisions = 9 mm  1 vernier scale division = 0.9 mm) 
 The object which is to be measured, is fitted between the jaws as shown. 

 

How to read Vernier Callipers: 

  

  



 

  

 

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 258 5555  | CIN: U80302RJ2007PLC024029 
 

Now lets see How the slight difference between 1 MSD and 1 VSD reflects as least count  

  
 
 Required length = 13 mm + x  = ? 
 at point ‘A’ , main  scale and vernier scale are matching 
 so length OA along main Scale = length OA along Vernier Scale 
 13 mm +3 (Main  scale division) = ( 13 mm + x ) + 3 (vernier Scale division ) 
 Get   13 mm + x  = 13 mm + 3 (Main  scale division - vernier Scale division) 
        = 13 mm + 3 (1 mm – 0.9 mm ) 
         = 13 mm   + 3     (0.1 mm)  =  13.3 mm 

                                      

          

main

scale

reading

 
 
 
 
 

  +   

vernier

scale

reading

 
 
 
 
 

  
Least

count

 
 
 

  

                

                       (1 Main scale division – 1 vernier Scale division) 

 Hence the slight difference between 1 MSD (1 mm ) and 1 VSD  (0.9 mm ) reflects as least count (0.1 mm) 

 

Thicknes of object

Readingof vernier callipers

   =   

main

scale

reading

 
 
 
 
 

  +   

vernier

scale

reading

 
 
 
 
 

Least

count
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ç;ksx # 2 

 ofuZ;j dSyhilZ : 

 ;g 0.1 feeh0 rd ;FkkFkZrk ls eki ldrk gSA  
 

 

 
 *  Åijh IysV ij] eq[; iSekuk vafdr gksrk gS tksfd feeh0 iSekuk gksrk gSA 

 *  fupyh IysV ij] ofuZ;j iSekuk vafdr gksrk gS] tks FkksM+k&lk laihfM+r iSekuk gksrk gSA bldk ,d Hkkx 0.9 feeh0 

dk gksrk gSA (10 ofuZ;j Ldsy Hkkx =  9 mm 1 ofuZ;j Ldsy Hkkx =  0.9 mm)  

  ftl oLrq dks ekiuk gS] fp=kkuqlkj mls nkarks ds chp yxk;k tkrk gSA  

  

 ofuZ;j dSyhilZ dks dSls i<+rs gS : 
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 oLrq dh eksVkbZ  = 24. - - - - - - - 
       = 24    +   7    ( 0.1 ) feeh0feeh0 

lq=kkuqlkj 

oLrq dh eksVkbZ = eq[; iSekus 

dk ikB~;kad
+ 

vYirekad 

ofuZ;j iSekus dk og Mark 

Exactly 
tks eq[; iSekus ds fdlh 

 ls fey jgk gS 

Mark 

eq[; iSekus 

dk Hkkx

ofuZ;j iSekus 

dk Hkkx 

= 1  -  0.9 
feeh0 feeh0 

= 0.1 feeh0 

ofuZ;j iSekus 

dk ikB~;kad

– 

 
 vc ge ns[ksaxs fd 1 MSD rFkk 1 VSD ds chp FkksM+k&lk vUrj vYirekad ds :i esa dSls çdV gksrk 

gS \ 

                     

 

 
 vfHk"V yEckbZ = 13 mm + x  = ? 

 fcUnq ‘A’ ij eq[; iSekuk rFkk ofuZ;j iSekuk lEikrh gSA  

 vr% eq[; iSekus ds vuqfn'k yEckbZ OA = ofuZ;j iSekus ds vuqfn'k yEckbZ OA  

 13 mm +3 (eq[; iSekus ds Hkkx) = ( 13 mm + x ) + 3 (ofuZ;j iSekus ds Hkkx) 

 vr%  13 mm + x  = 13 mm + 3 (eq[; iSekus ds Hkkx – ofuZ;j iSekus ds Hkkx) 
         = 13 mm + 3  (1 mm - 0.9 mm ) 
          = 13 mm         + 3      (0.1 mm )  =    13.3 mm 

                                                    

         

 
 
 
 
 

eq[;

iSeku s dk

ikB; kad

   +   

 
 
 
 
 

ofuZ; j

iSeku s dk

ikB; kad

 vYirekad  

             

              (eq[; iSekus ds Hkkx – ofuZ;j iSekus ds Hkkx) 

 vr% 1 MSD (1 mm ) rFkk 1 VSD  (0.9 mm ) ds e/; FkksM+k&lk vUrj vYirekad (0.1 mm) ds :i esa çdV gksrk gS 
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oLrq  dh  eksVkbZ

ofuZ; j  dSyhil Z  dk  ikB; kad

  =  

 
 
 
 
 

eq[;

iSeku s dk

ikB; kad

   +  

 
 
 
 
 

ofuZ; j

iSeku s dk

ikB; kad

 vYirekad  

 
Example. Read the vernier. 10 division of vernier scale  are matching with 9 divisions of main scale. 

   ofuZ;j dSyhilZ dk ikB~;kad Kkr dhft,A eq[; iSekus ds 9 Hkkx ofuZ;j iSekus ds 10 Hkkxkssa ls lEikrh gksrs gSaA 

    

     
Solution :  10 vernier scale divisions = 9 mm  
   1 vernier scale division = 0.9 mm 
     least count =  (Main  scale division - vernier Scale division) 
    = 1 mm - 0.9 mm  (from figure) 
    = 0.1 mm 
   Thickness of the object = (main scale reading) + (vernier scale Reading) (least count ) 
   So thickness of the object = 15 mm +  (6) (0.1mm )  = 15.6 mm Ans. 

   10 ofuZ;j Ldsy Hkkx = 9 mm  ;   1 ofuZ;j Ldsy Hkkx = 0.9 mm  

   tgka vYirekad = (eq[; iSekus ds Hkkx – ofuZ;j iSekus ds Hkkx) = 1 mm – 0.9 mm  (fp=k  ls) = 0.1 mm 

   oLrq dh eksVkbZ = (eq[; iSekus dk ikB;kad) + (ofuZ;j iSekus dk ikB~;kad) (vYirekad) 

   vr% oLrq dh eksVkbZ = 15 mm + (6) (0.1mm )   = 15.6 mm  Ans. 

Zero Error: 
 If there is no object between the jaws (ie. jaws are in contact),the vernier should give zero reading. But 

due to some extra material on jaws, even if there is no object between the jaws, it gives some excess 
Reading. This excess reading is called zero error  

 'kwU; =kqfV : 

 ;fn nkarks ds chp dksbZ oLrq u gks rks (vFkkZr~ nkars lEidZ eas gks),ofuZ;j dk ikB;kad 'kwU; gksrk gSA ysfdu nkarksa dh 

vfrfjDr /kkrq dh otg ls] nkarks ds e/; dksbZ oLrq u gksus ij Hkh ;g vkf/kD; ikB~;kad nsrk gSA ;g vkf/kD; ikB~;kad 

'kwU; =kqfV dgykrk gSA 
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Example.  In the vernier caliperse, 9 main scale divisions matches with 10 vernier scale divisions. The 
thickness of the object using the defected vernier calliperse will be :    

   fn;s x;s ofuZ;j dSfyilZ esa eq[; iSekus ds 9 Hkkx ofuZ;j iSekus ds 10 Hkkxkssa ls lEikrh gksrs gSaA bl =kqfViw.kZ 

ofuZ;j dSfyilZ ls oLrq dh eksVkbZ Kkr djksA 
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Example. In the vernier caliperse, 9 main scale divisions matches with 10 vernier scale divisions. The 

thickness of the object using the defected vernier calliperse will be :    
   fn;s x;s ofuZ;j dSfyilZ esa eq[; iSekus ds 9 Hkkx ofuZ;j iSekus ds 10 Hkkxksa ls lEikrh gksrs gSaA bl =kqfViw.kZ 

ofuZ;j dSfyilZ ls oLrq dh eksVkbZ Kkr djksA 
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Solution :   From first figure, Excess reading (zero error ) = 0.6 mm 
   If an object is placed, vernier gives 14.6 mm in which there is 0.6 mm excess reading, which 

has to be subtracted. So actual thickness = 14.6 – 0.6 = 14.0 mm we can also do it using the 
formula 

    
   = 14.6 – 0.6 = 14.0 mm Ans. 
   çFke fp=k ls] vkf/kD; ikB~;kad ('kwU; =kqfV) = 0.6 mm 

   bls ge fuEu lw=k dh lgk;rk ls Hkh Kkr dj ldrs gSA tc oLrq dks j[kk tkrk gS rks ofuZ;j dk ikB~;kad 

14.6 mm vkrk gS blesa 0.6 mm vkf/kD; ikB~;kad gSA bls ?kVkus ij okLrfod eksVkbZ = 14.6 – 0.6 = 14.0 mm 

   bls ge fuEu lw=k ls Kkr dj ldrs gS  

       
okLrfod ikB~;kad  çsf{kr ikB~;kad vkf/kD; ikB~;kad ¼'kwU; =kqfV½=   – 

 
   = 14.6 – 0.6 = 14.0 mm   Ans. 
 

 Zero Correction :  
 Zero correction is invert of zero error. 
 Zero correction = – (zero error) 

  
 In example 28, zero error was 0.6 mm, so zero correction will be – 0.6 mm 
 In example 29, zero error was -0.4 mm, so zero correction will be + 0.4 mm 

 'kwU; la'kks/ku :  

 'kwU; la'kks/ku la'kks/ku 'kwU; =kqfV dk O;qRØe gksrk gSA 

 'kwU; la'kks/ku = – ('kwU; =kqfV) 

 

okLrfod ikB~;kad  çsf{kr ikB~;kad vkf/kD; ikB~;kad ¼'kwU; =kqfV½

                  çsf{kr ikB~;kad  'kwU; la'kks/ku

=   – 

=   +
 

 mnkgj.k 28 esa, 'kwU; =kqfV 0.6 mm, vr% 'kwU; la'kks/ku – 0.6 mm gksxkA 

 mnkgj.k 29 esa, 'kwU; =kqfV –0.4 mm, vr% 'kwU; la'kks/ku + 0.4 mm gksxkA 

13.  Read the special type of vernier. 20 division of vernier scale are matching with 19 divisions of main 
scale. 

 fo'ks"k çdkj ds ofuZ;j dSyhilZ dk ikB~;kad Kkr dhft,A eq[; iSekus ds 19 Hkkx ofuZ;j iSekus ds 20 Hkkxkssa ls 

lEikrh gksrs gSaA 
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Solution :  20 vernier scale divisions = 19 mm  

   1 vernier scale division = 
19

20
 mm 

   where least count = (Main  scale division - vernier Scale division) 
        = 1 mm – 19/20 mm (from fig.) 
       = 0.05 mm 
   Thickness of the object  = (main scale reading) + (vernier scale Reading) (least count) 
   So thickness of the object = 13 mm +  (12) (0.05mm ) 
     = 13.60 mm Ans. 

   20 ofuZ;j Ldsy Hkkx =  19 mm  ;   1 ofuZ;j Ldsy Hkkx = 
19

20
  mm  

   tgka vYirekad = (eq[; iSekus dks Hkkx – ofuZ;j iSekus ds Hkkx) =1 mm – 19/20 mm  (fp=k ls) = 0.05 mm 

   oLrq dh eksVkbZ = (eq[; iSekus dk ikB~;kad) + (ofuZ;j iSekus dk ikB~;kad) (vYirekad) 

   vr% oLrq dh eksVkbZ = 13mm + (12) (0.05mm ) = 13.60 mm   Ans. 
 
 
14. The main scale of a vernier callipers reads 10 mm in 10 divisions. 10 divisions of Vernier scale coincide 

with 9 divisions of the main scale. When the two jaws of the callipers touch each other, the fifth division 
of the vernier coincides with some main scale divisions and the zero of the vernier is to the right of zero 
of main scale. When a cylinder is tightly placed between the two jaws, the zero of vernier scale lies 
slightly behind 3.2 cm and the fourth vernier division coincides with a main scale division. The diameter 
of the cylinder is. 

 ofuZ;j dSyhilZ dk eq[; iSekuk 10 Hkkxksa esa 10 mm i<+rk gSA ofuZ;j iSekus ds 10 Hkkx eq[; iSekus ds  

9 Hkkx ds lEikrh gSA tc dSyhilZ ds nks nkars ,d nwljs ds lEidZ esa gks rks ofuZ;j dk ikapok Hkkx eq[; iSekus ds 

fdlh Hkkx ds lEikrh gksrk gS rFkk ofuZ;j dk 'kwU; eq[; iSekus ds 'kwU; ds nkfguh vksj gksrk gSA tc nkarks ds e/; 

csyu n`<+rkiwoZd j[krs gS rks ofuZ;j iSekus dk 'kwU; FkksM+k&lk 3.2 cm ds cka;h vksj vkrk gS rFkk prqFkZ ofuZ;j Hkkx 

eq[; iSekus ds ,d Hkkx ds lEikrh gks rks csyu dk O;kl gS & 
Solution :  Zero error = 0.5 mm = 0.05 cm. 
   Observed reading of cylinder diameter = 3.1 cm + (4) (0.01 cm) = 3.14 cm 
   Actual thickness of cylinder = (3.14) – (0.05) = 3.09 cm   Ans. 

 'kwU; =kqfV = 0.5 mm = 0.05 cm 

   flys.Mj dh eksVkbZ dk çsf{kr eku = 3.1 cm + (4) (0.01 cm) = 3.14 cm 

   flys.Mj dh okLrfod eksVkbZ = (3.14) – (0.05) = 3.09 cm 
 

15. In the previous question if the length of the cylinder is measured as 25 mm, and mass of the cylinder is 
measured as 50.0 gm, find the density of the cylinder (gm/cm3) in proper significant figures. 

 mijksDr ç'u esa ;fn csyu dh ekfir yEckbZ 25 mm rFkk csyu dk ekfir nzO;eku 50.0 gm gks rks csyu dk ?kuRo 

(gm/cm3) lgh lkFkZd vadksa rd Kkr djksA 

 

Solution :   
2

m

(d / 4)h
 


 

   = 
2 1 3

(50.0)gm

3.14 (3.09 / 2) (25 10 ) cm  
 = 2.7 gm/cm3 (in two S.F.) Ans. 

   = 
2 1 3

(50.0)gm

3.14 (3.09 / 2) (25 10 ) cm  
 = 2.7 gm/cm3 (nks lkFkZd vadksa esa) 
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16. The least count of main scale is 1mm. In the vernier caliperse, 9 main scale divisions matches with 10 
vernier scale divisions. When no object is placed between the jaws, the zero of vernior scale is slightly 
behind the zero of main scale. When a sphere is placed between the jaws, the reading of the vernier is 
shown in the figure. The thickness of the object using the defected vernier calliperse will be :    

 eq[; iSekus dk ikB~;kad 1mm gSA ofuZ;j dSfyilZ esa eq[; iSekus ds 9 Hkkx ofuZ;j iSekus ds 10 Hkkxkssa ls lEikrh gksrs 

gSaA tc tcM++ksa ds chp dksbZ oLrq ugha gS rc ofuZ;j iSekus dk 'kwU;kad eq[; iSekus ds 'kwU; ds Bhd ihNs gksrk gSA tc 

tcM+ksa ds chp ,d xksyk j[kk tkrk gS] rc ofuZ;j dk ikB~;kad fp=k esa iznf'kZr gSA fo{ksfir ofuZ;j dsfyilZ ds 

mi;ksx ds }kjk oLrq dh eksVkbZ gksxhA  
 

      

     
Solution :  Zero error = main scale reading + ( vernier scale reading ) ( least count ) 
        = –1 mm + 6 (0.1 mm) = – 0.4 mm 
   observed reading = 11.8 mm  
   So actual thickness = 11.8 – (–0.4) = 12.2 mm Ans. 

   'kwU; =kqfV = eq[; iSekus dk ikB~;kad + ( ofuZ;j iSekus dk ikB~;kad) ( vYirekad)  
   = –1 mm + 6 (0.1 mm) =  –0.4 mm 
   çsf{kr ikB~;kad = 11.8 mm vr% okLrfod eksVkbZ = 11.8 – (–0.4) = 12.2 mm  Ans. 

17. In the determination of Young’s modulus Y by Searle’s method, the diameter of the wire is measured by 
a screw gauge (least count = 0.001 cm) as 0.050 cm. The length of the wire is measured by a scale 
(least count = 0.1 cm) as 110.0 cm. When a weight of 50 N is applied on the wire, The micrometer 
(least count = 0.001 cm) reading gives the extension in its length as 0.125 cm. Determine the maximum 

possible error in Y, using  = 
7

22
.     

 ,d lyZ ds iz;ksx esa rkj dk O;kl, ,d LØqxst ftldk vYirekad = 0.001 cm gS] ls 0.050 cm ekik tkrk gSA rkj 

dh yEckbZ ,d Ldsy ftldk vYirekad = 0.1 cm gS] ls 110.0 cm ekih tkrh gSA tc 50 N dk otu rkj ls 

yVdk;k tkrk gS] rks ,d ekbØksehVj ftldk vYirekad 0.001 cm gS] ls ekikad esa foLrkj 0.125 cm ekik tkrk 

gSA rks bu vkadM+ksa ls rkj ds inkFkZ esa ;ax izR;kLFkrk xq.kkad esa vf/kdre =kqfV dk ekiu Kkr dhft,A (mi;ksx djsa   

= 
7

22
) 

Ans.  The maximum possible error is 1.1 × 1010 N m–2. 
 vf/kdre lEHko =kqfV 1.1 × 1010 N m–2 gSA  
18._ Side of a cube is measured with the help of vernier calliper. Main scale reading is 10 mm and vernier 

scale reading is 1. It is known that 9 M.S.D. = 10 V.S.D. Mass of the cube is 2.735 g. Find density of the 
cube upto appropriate significant figure.   

 ofuZ;j dSfyij dh lgk;rk ls ?ku dh Hkqtk ekih tkrh gSA eq[; Ldsy ikB~;kad (M.S.D.) 10mm gS rFkk ofuZ;j 

Ldsy ikB~;akd (V.S.D.) 1 gSA ;g Kkr gS fd 9 M.S.D. = 10 V.S.D ?ku dk nzO;eku 2.735 g gS] rks mi;qDr 

lkFkZd vadksa ds lkFk ?ku dk ?kuRo Kkr djksA 
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Sol. Least count = 
.S.V

.)S.M.S.V( 
 

 Least count = 0.1 mm 
 length of side of cube = M.S.R. + V.S.R. × least count 
   = 10 + 1 × 0.1 
   = 10.1 mm 

 density = 
volume

mass
 = 

3)1.10(

735.2
 = 0.0026546 

 using significant figures the correct answer would be 0.00265 

Sol. vYirekad = 
.S.V

.)S.M.S.V( 
 

 vYirekad = 0.1 mm 

 ?ku dh Hkqtk dh yEckbZ = M.S.R. + V.S.R. × vYirekad  
   = 10 + 1 × 0.1= 10.1 mm 

 ?kuRo = 
volume

mass
 = 

3)1.10(

735.2
 = 0.0026546 

 lkFkZd vadksa dks iz;qDr djrs gq, lgh mÙkj 0.00265 gksxkA 
 

19.  The smallest division on the main scale of a vernier callipers is 1 mm, and 10 vernier divisions coincide 
with 9 main scale divisions. While measuring  the diameter of a sphere, the zero mark of the vernier 
scale lies between 20 and 21 mm and the fifth division of the vernier scale coincide with a main scale 
division. Then diameter of the sphere is : 

 (A*) 20.5 mm  (B) 21.5 mm  (C) 21.50 mm  (D) 20.50 mm 
 ofuZ;j dSyhilZ ds eq[; iSekus dk lcls NksVk Hkkx 1 mm rFkk 10 ofuZ;j Hkkx eq[; iSekus ds 9 Hkkxksa ds lEikrh gSA 

tc xksys dk O;kl ekik tkrk gS rks ofuZ;j iSekus dk 'kwU; fpUg 20 mm rFkk 21 mm ds e/; vkrk gS rFkk ofuZ;j 

iSekus dk ikapok Hkkx eq[; iSekus ds fdlh Hkkx ds lEikrh gksrk gS rks xksys dk O;kl gS &  
 (A*) 20.5 mm  (B) 21.5 mm  (C) 21.50 mm  (D) 20.50 mm 

Sol. D = 20 + 5 × 
10 9

10


 = 20.5 mm 

20. A vernier calliper has 1 mm marks on the main scale. It has 20 equal division on the Vernier scale 
which match with 16 main scale divisions. For this Vernier calliper, the least count is :  

 ,d ofuZ;j dSyhilZ ds eq[; Ldsy ij 1mm ds fu'kku gSA blds ofuZ;j Ldsy ij 20 leku Hkkx gS tks eq[; Ldsy 

ds  16 Hkkxksa ls esy [kkrs gSA bl ofuZ;j dSyhilZ dk vYiekad gS &    
 (A) 0.02 mm  (B) 0.05 mm  (C) 0.1 mm  (D*) 0.2 mm 
Ans. (D) 
Sol.  

 

0.8 mm
0

1 mm

0 10

Main scale

 
 20 VSD = 16 MCD 
 1 VSD = 0.8 MSD 
 Least count vYikrekad = MSD – VSD 
  = 1 mm – 0.8 mm 
  = 0.2 mm 
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ANSWER KEY OF DPP  NO. : B24 
1. (B)  2. (C)  3. (B) (D)  4.  (A) (C)  5. (B) (D)  6. (A) (B)   
7. (A) (C)  8. d = 6 9. 4V  10. (A) - (p, s) ; (B) - (r, s) ; (C) - (p, t) ; (D) - (p, s) 
 
1. Two resistors R1 (24 ± 0.5)  and R2 (8 ± 0.3)  are joined in series. The equivalent resistance is  
 (A) 32 ± 0.33   (B*) 32 ± 0.8    (C) 32 ± 0.2   (D) 32 ±  0.5 
 nks çfrjks/k R1 (24 ± 0.5)  vkSj R2 (8 ± 0.3)  dks Js.kh Øe esa tksM+k tkrk gSA rqY; çfrjks/k gksxk &  

 (A) 32 ± 0.33   (B*) 32 ± 0.8    (C) 32 ± 0.2   (D) 32 ±  0.5 
Sol. (B) 
 R1 = (24 ± 0.5)   
 R2  = (8 ± 0.3)  
 RS = R1 + R2 
 = (32 ± 0.8)   
 
 
2._ To measure the diameter of a wire, a screwgauge is used. In a complete rotation, spindle of the screw 

gauge advances by 
1

2
mm and its circular scale has 50 deviations. The main scale is graduated to 

1

2
mm. If the wire is put between the jaws, 4 main scale divisions are clearly visible and 10 devisions of 

circular scale co–inside with the reference line. The resistance of the wire is measured to be (10 ± 
1%). Length of the wire is measured to be 10 cm using a scale of least count 1mm. Maximum 
permissible error in resistivity measurement is :     

 rkj ds O;kl esa ekiu ds fy, ,d LØqxsst dks iz;qDr fd;k tkrk gSA ,d iw.kZ pØ esa LØqxst dk fLifUMy 
1

2
mm ls 

vkxs f[kld tkrk gS rFkk blds o`Ùkkdkj iSekus ij 50 Hkkx gSA eq[; iSekuk 
1

2
mm rd fpfUgr gSA ;fn rkj dks 

tcM+ksa ds e/; j[kk tkrk gSA rc eq[; iSekus dk pkSFkk Hkkx Li"V :i ls fn[kkbZ nsuk gS rFkk o`Ùkkdkj iSekus dk 10 

ok¡ Hkkx funsZ'k js[kk ls likarh gSA rkj dk izfrjks/k (10 ± 1%) ekik x;k gSA 1 mm vYirekad ds iSekus dks iz;qDr 

djus ij rkj dh yEckbZ 10 cm izkIr gksrh gSA izfrjks/kdrk ekiu esa vf/kdre vuqes; =kqfV gksxhA 
 (A) 1.5%  (B) 2%   (C*) 2.9%  (D) 3% 
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Sol. L.C. of screw gauge LØwxst dk vYirekad =
1/ 2 mm

50
 = 0.01 mm 

 Diameter of wire is measured by rkj dk O;kl fuEu izdkj ekik tkrk gSA 

 The screwgauge LØwxst = 4 × 
1

2
 + 10 × 0.01 

   = 

2d
R

4



 

 
max

R 2 d

R d

    
    




 

 
max

1 2 0.01 1

100 2.1 100

  
    

= 2.9% . 

 

3. The linear momentum of a particle is given by  ˆP (asin t i – acos t j)
 

 kg–m/s. A force F


 is acting on 

the particle. Select correct alternative/s :  

 d.k dk js[kh; laosx  ˆP (asin t i – acos t j)
 

 kg–m/s }kjk fn;k tkrk gSA ,d cy  d.k ij dk;Zjr gSA lgh 

fodYi@fodYiks dk p;u dhft,   

 (A) Linear momentum P


 of particle is always parallel to F


   

 (B*) Linear momentum P


  of particle is always perpendicular to F


 
 (C) Linear momentum P


 is always constant 

 (D*) Magnitude of linear momentum is constant with respect to time. 

 (A) d.k dk js[kh; laosx P


 lnSo F


  ds lekUrj gksxkA    

 (B*) d.k dk js[kh; laosx P


, F


 ds lnSo yEcor~ gksxkA 

 (C) js[kh; laosx P


 lnSo fu;r gksxkA 

 (D*) js[kh; laosx dk ifjek.k le; ds lkis{k fu;r gksxkA   

Sol. 
dp

F
dt






 = acost î  + asint ĵ   

  F.P
 

= 0 
 magnitude of momentum : laosx dk ifjek.k % 

  = 2 2 2 2a cos t a sin t  = a 
 
4.  Two point charges +q1 and –q2, each of same mass are kept on x and y-axis respectively in gravity free 

space, such that they are constrained to move on x-axis and y-axis respectively. They are released 
from their initial position as shown in figure. (Given that y0 < x0)  

 y 

x
–q2  

+q1 

x0 

y0  

 
 Considering only electrostatic interaction between the charges at any instant, (neglect gravity) choose 

the correct option(s):     
 (A*) Magnitude of net external force acting on the system of 2 charges at any instant is equal to the 

magnitude of electrostatic force between the charges.  
 (B) Magnitude of net external force acting on the system of 2 charges at any instant is greater than the 

magnitude of electrostatic force between the charges.  
 (C*) Both the charges will reach at origin simultaneously. 
 (D) q1 will reach at origin first. 
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 nks fcUnq vkos'k +q1 rFkk –q2 gS] izR;sd ds nzO;eku leku gS] xq:Ro eqDr {ks=k esa Øe'k% x rFkk y-v{k ij bl izdkj 

j[ks gq, gS] fd os Øe'k% x-v{k rFkk y-v{k ij xfr djus ds fy,] ckf/kr gSA os fp=k esa iznf'kZr mudh izkjfEHkd fLFkfr 

ls NksM+s tkrs gSA (fn;k x;k gSA y0 < x0)   
 y 

x
–q2  

+q1 

x0 

y0  

 
 fdlh Hkh {k.k ij vkos'kksa ds e/; dsoy fLFkj oS|qr vU;ksU; fØ;k gh yhft,A (xq:Ro ux.; gSA)  

lgh fodYi@fodYiksa dk p;u dhft,A 

 (A*) fdlh {k.k ij nksuksa vkos'kksa ds fudk; ij dk;Zjr ifj.kkeh ckg~; cy dk ifjek.k vkos'kksa ds e/; fLFkj oS|qr cy 

ds ifjek.k ds cjkcj gksrk gSA  

 (B) fdlh {k.k ij nksuksa vkos'kksa ds fudk; ij dk;Zjr ifj.kkeh ckg~; cy dk ifjek.k vkos'kksa ds e/; fLFkj oS|qr cy 

ds ifjek.k ls vf/kd gksrk gSA 

 (C*) nksuksa vkos'k ewy fcUnq ij ,d lkFk igq¡psxsaA 

 (D) q1 ewy fcUnq ij igys igq¡psxkA 
 
Sol. N1 = FEx    ;     N2 = FEy 

 

 y 

x 

FEx N1 

FEy 

FE 

FE 

N2  

FEy  

90 –  

 

FEx 

 

 tan = 
y

x
 

 N1 = FEx 
 N2 = FEy 

 Net external force (ifj.kkeh ckg~; cy) = 

 N1  

N2   

N = FE 



 

 

xcm =  0x

2
 

 ycm = 0y

2
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 (0, y0) 

90 –  

 

 

FE 

COM 
y0 

x0 

(xcm, ycm) 

(x0, 0) 
m2 

m1 

 

 y = mx + c 

 y = 0

0

y
x C

x

 
 

 
  

  C = 0  y = mx 

 Since net force is always acting towards origin therefore COM of the system will move on straight line 

and both the charges will reach simultaneously. 

 pwafd ifj.kkeh cy lnSo ewy fcUnq dh vksj dk;Zjr gSA vr% fudk; dk nzO;eku dsUnz ljy js[kk ij xfr djsxk] rFkk 

nksuksa vkos'k ,d lkFk igq¡psxsaA 

5. The galvanometer shown in the figure  has resistance 10 .It is shunted by a series combination of a 
resistance S = 1 and an ideal cell of emf 2V. A current 2A passes as shown. 

 fp=k esa fn[kk, vuqlkj /kkjkekih (galvanometer) dk izfrjks/k 10 gSA blds lekUrj Øe esa izfrjks/k S = 1 rFkk 

2V fo-ok-cy okyh vkn'kZ cSVjh ds Js.kh Øe la;kstu dks fp=kkuqlkj tksM+k tkrk gSA blesa 2A dh /kkjk fp=kkuqlkj 

xqtjrh gS&    
G=10 

2VS=1

2A

 
 (A) The reading of the galvanometer is 1A 
      /kkjkekih dk ikB~;kad 1A gSA 
 (B*) The reading of the galvanometer is zero 
        /kkjkekih dk ikB~;kad 'kwU; gSA 
 (C) The potential difference across the resistance S is 1.5 V 
      izfrjks/k S ds fljksa ij foHkokUrj 1.5 V gSA 
 (D*) The potential difference across the resistance S is 2 V 
        izfrjks/k S ds fljksa ij foHkokUrj 2V gSA  

Sol. 
10

1 D 2
C

2-i

2 i

A B
 

Let the currents be as shown in the figure  
 KVL along ABCDA  
  – 10 i – 2 + (2 – i)1 = 0     
  i = 0   
 Potential difference across s = (2 – i)1 = 2 × 1 = 2 V. 
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gy. 
10

1 D 2
C

2-i

2 i

A B
 

(Moderate)  ekuk /kkjk fp=k esa iznf'kZr gS  

 ABCDA ds vuqfn'k KVL yxkus ij  

  – 10 i – 2 + (2 – i)1 = 0     
  i = 0   
 s ds fljks ij foHkokUrj = (2 – i)1 = 2 × 1 = 2 V.  
 
COMPREHENSION       
 AB is a uniform wire of meter bridge, across which an ideal 20 volt cell is connected as shown. Two 

resistor of 1  and X  are inserted in slots of metre bridge. A cell of emf E volts and internal resistance 
r  and a galvanometer is connected to jockey J as shown.    

 AB ehVj lsrq dk ,d leku rkj gS ftlds fljksa ij 20 oksYV dk vkn'kZ lsy fp=kkuqlkj tqM+k gSA 1  rFkk X  ds 

nks izfrjks/kksa dks ehVj lsrq ds lkFk tksM+k x;k gSA fo|qr okgd cy E oksYV rFkk vkUrfjd izfrjks/k r  okys lsy dks 

/kkjkekih ls gksrs gq;s daqth J ls fp=kkuqlkj tksM+k tkrk gSA    

20V
A B

J 

E,r

1 X

P

C

 
 

6. If E = 16 volts, r = 4  and distance of balance point P from end A is 90 cm, then: 
 ;fn E = 16 oksYV, r = 4  gks rFkk lUrqyu fcUnq P ,oa fljs A ds e/; nwjh 90 cm gks rks: 

 (A*) the value of X is 9      
 (B*) the current in X is  2A  
 (C) at the balanced condition the current through jockey is zero and the potential at C and P becomes 

equal   
 (D) If we short the cell of emf E by a thick wire then the current through galvanometer remains zero. 
 (A*) X dk eku 9  gksxkA    

 (B*) X esa /kkjk 2A gksxh  

 (C) larqyu voLFkk esa tkWdh ls xqtjus okyh /kkjk 'kwU; gksxh rFkk fcUnqvksa C rFkk P ij foHko ,dleku gksxk  

 (D) ;fn fo|qr okgd cy E okyh cSVjh dks eksVs rkj ls y?kqifFkr dj fn;k tk;s rks Hkh xsYosuksehVj ls /kkjk 'kwU; gh 

jgsxhA  
Sol. (A)Let reference potential of B be zero. No current shall flow through galvanometer.  

  

20V
A B

1 X

P

0V

C

  

20V
A B

1 X

P

0V

C

 
 If VC – Vp = 16 volts. 
 Now Vp = 2 volts.      
   Vc should be 18 volts. 

 Now A CV V

1


 = C BV V

X


   

 Solving X = 9 . 

 (B) ix = C BV V 18

X 2


 = 9A 

 



 

  

 

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.-24 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Sol. (A) ekuk B dk funsZ'k foHko ‘'kwU; gSA vr% /kkjkekih esa dksbZ /kkjk izokfgr ugha gksxhA 

  

20V
A B

1 X

P

0V

C

20V
A B

1 X

P

0V

C

 
 ;fn VC – Vp = 16 volts. 

 vc Vp = 2 volts. 

   Vc , 18 oksYV gksuk pkfg,A   

 vc A CV V

1


 = C BV V

X


   

 gy djus ij X = 9 . 

 (B) ix = C BV V 18

X 2


 = 9A 

 
7. Choose the correct option(s) 
 lgh fodYiksa dks pqfu;sA 

 (A*) If E = 16 volts, r = 8   and X = 9 , then the location of balance point P will not change  
 (B) If E = 12 volts, r = 4   and X = 9 , then the location of balance point P will not change  
 (C*) If E = 12 volts and X = 9 , then the distance of balance point P from end A is 70 cm  
 (D) If the resistance X is heated by some external source then the balance point P will shift towards end 

B. 
 (A*) ;fn  E = 16 oksYV, r = 8   rFkk X = 9 , rks larqfyr fcUnq P dh fLFkfr ugha cnysxhA  

 (B) ;fn  E = 12 oksYV, r = 4   rFkk X = 9 , rks larqfyr fcUnq P dh fLFkfr ugha cnysxhA 

 (C*) ;fn E = 12 oksYV rFkk X = 9 , rks larqfyr fcUnq P, fljs A ls 70 cm nwj gksxkA  

 (D) ;fn izfrjks/k X dks fdlh cká L=kksr ls xeZ fd;k tk;s rks laarqfyr fcUnq P, fljs B dh vksj foLFkkfir gksxkA. 
Sol. (A) Balance point is independent of r. It can be seen for balance point at P, VC – VP = E in absence of 

cell, jockey and galvanometer. 
 (A) lUrqyu fcUnq r ij fuHkZj ugha djrk gSA fcUnq P ij lUrqyu fcUnq ds fy, ;g ns[kk tk ldrk gSA VC – VP = E 

lsy] dqath rFkk /kkjkekih dh vuqifLFkfr esaA 
 

(C) For balance point at P.  
  VC – VP = E = 12  
   VC = 18 ,  VP should be 6 volts. 
 Therefore  

   A P PV V V 0

100

 


 
 or  = 70 cm 

 
Sol. P ij lUrqyu fcUnq ds fy,  
  VC – VP = E = 12  
   VC = 18 ,  VP , 6 volts gksuk pkfg, 

 vr%    A P PV V V 0

100

 


 
   ;k   = 70 cm. 
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8. The figure shows two equal, positive charges, each of magnitude 50 C, fixed at points (3m, 0) and  
(–3m, 0) respectively. A charge – 50 C, moving along y-axis has a kinetic energy of 4J at the instant, it 
reaches point (0, 4m). If the distance from origin where it returns and start moving along positive  

y-direction is 2 d, then find the value of d.      
 fp=kkuqlkj 50 C ifjek.k ds nks leku /kukRed vkos'k Øe'k% fcUnq (3m, 0) rFkk (–3m, 0) ij fLFkj (fixed)  gSA  

y-v{k ds vuqfn'k xfr dj jgs  – 50 C ds ,d vkos'k dh fdlh {k.k ij xfrt ÅtkZ 4J gSA ;g fcUnq (0, 4m) ij 

igqprk gSA ;fn ewy fcUnq ls nqjh tgk¡ ls ;g okil ?kwerk gS rFkk /kukRed y-v{k ds vuqfn'k xfr djuk izkjEHk 

djrk gS] 2 d gS rks d dk eku fy[kksA 

        

Sol.  

 The charge – 50C will move in straight line along y-axis, as it does not experience any force in x-
direction. Let B be the location where charge come to rest momentarily and then return. Total energy of 
system remain constant 

 vkos'k The – 50C , y-v{k ds vuqfn'k ljy js[kk esa xfr djsxk D;ksafd ;g x-fn'kk esa dksbZ cy vuqHko ugha djrkA 

ekuk B og fLFkfr gS tgk¡ CykWd {kf.kd fojkekoLFkk esa vkrk gs rFkk fQj ykSVrk gSA fudk; dh dqy ÅtkZ fu;r 

jgsxhA 

 
0

1
4

4




6 6(50 10 )( 50 10 )

5

   
  × 2 = 0 + 

0

1

4
 

6 6

2 2

(50 10 )( 50 10 )

3 y

   


 × 2   

 so for y vr% y ds fy,  = 6 2  

 so vr%   6 = 2 d 
   d = 6 
 Ans. d = 6 
 
9. Potential difference between points A and B (i.e. VA - VB) is _ _ _ _ _ _ _ _ .         [O-potential]  
 fcUnw A o B ds e/; foHkokUrj (VA - VB)  _ _ _ _ _ _ _ _ gSA   

      
 [ Ans: 4V ] 
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10. In column-II, some situations of particle of mass m are given. Direction in which it can be displaced is 
also shown in figure. In column-I, types of equilibria are given. Match the column according to the type 
of equilibrium for the given situations.  

  Column-I      Column-II 

 (A)       (p) Stable equilibrium   

 The block of mass m is at rest on a frictionless horizontal  
 ground surface and spring is in its natural length. 

 (B)      (q) Unstable equilibrium   

 Two blocks of mass m and 2m are connected by  
 the strings as shown. The strings and the pulleys  
 are smooth and light. The block of mass m is at rest. 

 (C)       (r) Neutral equilibrium 

 A block of mass m is suspended from a massless  
 spring of spring constant k. It is vibrating in the  
 vertical plane. At some instant, the stretching in  

 the spring is x = 
mg

k
.  

 (D)      (s) Static equilibrium 

 A block of mass 2m is rotating on a smooth table.     
 Its speed is V and is any how maintained constant.  
 A block of mass m is suspended with it as shown,  
 and is in rest and equilibrium. 

        
   (t) Dynamic equilibrium 
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 dkWye-II esa m nzO;eku ds d.k dh dqN fLFkfr;k¡ nh xbZ gSA blds foLFkkiu dh fn'kk Hkh fp=k esa çnf'kZr gSA dkWye-I 

esa lkE;koLFkkvksa ds çdkj fn;s x;s gSA lkE;koLFkkvksa ds vk/kkj ij nh xbZ fLFkfr;ksa ds fy, dkWyeksa dks lqesfyr 

dhft,A  

  dkWye-I       dkWye-II   

 (A)       (p) LFkk;h lkE;koLFkk   

 m nzO;eku dk CykWd ?k"kZ.k jfgr {kSfrt lrg ij fojke ij    

 gS rFkk fLizax viuh izkd̀frd yEckbZ esa gS 

 (B)       (q) vLFkk;h lkE;koLFkk  

  
 m vkSj 2m nzO;eku ds nks CykWd fp=kkuqlkj jfLl;ksa ls tqM+s gSA  

 jfLl;k¡ vkSj f?kjfu;k¡ fpduh vkSj Hkkjghu gSA m nzO;eku dk  

 CykWd :dk gqvk gSA  

 (C)      (r) mnklhu lkE;koLFkk 

 m nzO;eku dk ,d CykWd ,d Hkkjghu fLçax ls yVdk gqvk gS  

 ftldk fLçax fu;rkad k gSA ;g Å/okZ/kj ry esa nksyu dj  

 jgk gSA fdlh {k.k fLçax esa f[kapko x =  
mg

k
 gSA  

 (D)     (s) LFkSfrd lkE;koLFkk 

 2m nzO;eku dk ,d CykWd fpduh est ij ?kwe jgk gSA bldh  

 pky fdlh fdlh çdkj fu;r j[kh tkrh gSA m nzO;eku ds ,d  

 CykWd dks fp=kkuqlkj blds lkFk tksM+dj yVdk;k tkrk gSA ;g  

 CykWd lkE;koLFkk esa gS vkSj fLFkj gSA  
        

   (t) xfrd lkE;koLFkk 
 Ans. (A) - (p, s) ; (B) - (r, s) ; (C) - (p, t) ; (D) - (p, s) 
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DAILY PRACTICE PROBLEMS 

NO. B25 TO B26 
 

DPP  No. : B25 (JEE-Main) 
Total Marks :  58         Max. Time : 38 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.9          (3 marks, 2 min.) [27, 18]  
One or more than one options correct type (‘–1’ negative marking) Q.10        (4 marks 2 min.)  [04, 02] 
Comprehension ('–1' negative marking) Q.11 to Q.19           (3 marks 2 min.)  [27, 18] 
 

ANSWER KEY OF DPP  NO. : B25 
1. (B)  2. (C)  3. (C)  4. (A)  5. (B)  6. (B) 7. (C)  
8. (B)  9. (C)  10. (B) (D)  11. (A)  12. (C)  13. (A)  
14. (D) 15. 6.3 % 16. (B) 17. (A)  18.  4 19. 3 
 
1. A particle tied with a string moves in a vertical circular path. If X1 and X2 are the extreme left and right 

positions of the particle on the path, whereas Y1 and Y2 the extreme upper and lower positions, then the 
tension(s) in the string at the position(s)    

 ,d d.k dks jLlh ls ck¡/k dj m/okZ/kj o`Ùkh; xfr djkrs gSA ;fn  X1 vksj+  X2 d.k ds iFk ds fy, ckW;h rFkk nkW;h 

mPpre (extreme) fLFkfr rFkk  Y1 vksj  Y2 mPpre (extreme upper) rFkk U;wure fLFkfr gS rks bl fLFkfr ij jLlh 

esa ruko %   
 (A)  X1 is greater than that at X2   (B*)  Y2 is greater than that at Y1  

 (C)  Y1 and Y2 are the same   (D)  Y1, Y2, X1 and X2 are equal  
 (A)  X1 esa  X2 dh vis{kk vf/kdre gksxkA  (B*)  Y2 esa Y1 dh vis{kk vf/kdre gksxkA 

 (C)  Y1 rFkk Y2 esa ,d leku gksxkA   (D)  Y1, Y2, X1 , X2 esa leku gksxkA 
 
2. 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 speeds 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 [kw¡Vh 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 leku Å¡pkbZ ij 

,d [kw¡Vh ‘B’ fLFkr gSA vc xksyd dks ;gka ls iz{ksfir fd;k tkrk gSA nf{k.kkorZ rFkk okekorZ fn'kkvksa ls xksyd dks 

[kw¡Vh B ij Vdjkus ds fy, fn;s x;s 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
a

1
mv

2
 = 

R 1
mg m(gR)

2 2
  

  va
2 = gR + gR = 2gR  va = 2gR  

 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 = 
2
cmv

R
  ;      

 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 = 
gR

2
   VC/Va =  

gR

2

2gR
= 

1

2
 

  VC : Va = 1 : 2  Ans. 
 
3. 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
 gks, 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. (Easy)  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





  

Tmax

Tmin

Vmin

Vmax

R

  

  
  vmin = 10 m/s. 
 
 
4. An isolated triple star system consists of two identical stars, each of mass m and a fixed star of mass 

M. They revolve around the central star in the same circular orbit of radius r. The two orbiting stars are 
always at opposite ends of a diameter of the orbit. The time period of revolution of each star around the 
fixed star is equal to :      

 ,d foyfxr f=krkjd (triple star) fudk; nks ,d leku rkjs] izR;sd dk nzO;eku m rFkk ,d fLFkj M nzO;eku ds 

rkjs ls cuh gSA ;s dsUnz ij fLFkr rkjs (M) ds lkis{k r f=kT;k ds o`Ùkh; d{k esa fp=kkuqlkj o`Ùkh; xfr dj jgs gSA nksuksa 

d{kh; rkjs o`Ùk ds O;kl ds vfUre fljksa ij gSA fLFkj rkjs ds lkis{k izR;sd rkjs dk vkorZdky Kkr djksA  

     

rMm

m

  

 (A*) 
3 / 24 r

G(4M m)




 (B) 
3 / 22 r

GM


  (C) 

3 / 22 r

G(M m)




  (D) 
3 /24 r

G(M m)




 

Sol. Net gravitational force on any orbiting star provides necessary centripetal force.  
 fdlh d{kh; rkjs ij dqy xq:Rokd"kZ.k cy vko';d vfHkdsUæh; cy miyC/k djkrk gSA 

 So vr%  
2

GMm

r
 + 

2

2

Gm

4r
  = 

2mV

r
  V = 

G(4M m)

4r


 

  T = 
2 r

V


 = 

3 / 24 r

G(4M m)




 

 
5. 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 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 
 
6. A current  flows through a cylindrical rod of uniform cross-section area A and resistivity . The electric 

flux through the shaded cross-section of rod as shown in figure is : 
 /kkjk  ,d csyukdkj NM+ esa izokfgr gksrh gS ftldk ,d leku vuqizLFk dkV dk {ks=kQy A rFkk izfrjks/kdrk gSA 

fn[kk;s x;s fp=k esa NM+ ds Nk;kafdr vuqizLFk dkV ls izokfgr fo|qr ¶yDl gS&    
shaded cross 

section

  

 (A) 



   (B*)     (C) 
A


    (D) 

A


 

Sol. The current density J, electric field E at the cross-section are related by   
 /kkjk ?kuRo J, vuqizLFk dkV ij fo|qr {ks=k E esa laca/k gksrk gS  

    J = 
E


 

 multiplying both side by A.    
 nksuksa vksj A ls xq.kk djus ij   

    JA =  
EA


 or   = 




 Where  is electric flux.    

    JA = 
EA


 or   = 




 tgk¡  fo|qr ¶yDl gS   

  or        

7. Two wires each of radius of cross section r but of different materials are connected together end to end 
(i.e. in series). If the densities of charge carriers in the two wires are in the ratio 1: 4, the drift velocity of 
electrons in the two wires will be in the ratio:  

 leku vuqizLFk dkV f=kT;k r fdUrq vyx&vyx inkFkksZa ds nks rkjksa dks Js.kh Øe esa tksM+k tkrk gSaA ;fn nksuksa rkjksa esa 

vkos'k okgdksa ds ?kuRo dk vuqikr 1 : 4 gS rks nksuksa rkjksa esa bysDVªkWukas ds viogu osxksa (drift velocity) dk vuqikr 

gksxk %   
 (A) 1 : 2   (B) 2 : 1   (C*) 4 : 1  (D) 1 : 4 
Sol. Two wires carry same current  nksuksa rkjksa esa leku /kkjk gS   
  = n1 e A 

1dV  = n2 e A 
2dV  

 so n1 
1dV  = n2 

2dV  

  1

2

d

d

V

V
=  2

1

n

n
= 4 

 
1 2d dV : V  ::  4 : 1 
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8. A simple pendulum is oscillating in a vertical plane. If resultant acceleration of bob of mass m at a point 

A is in horizontal direction, find the tangential force at this point in terms of tension T and mg. 
 ,d ljy yksyd Å/okZ/kj ry esa nksyu dj jgk gSA ;fn m nzO;eku ds xqVds dk fcUnq A ij ifj.kkeh Roj.k {kSfrt 

fn'kk esa gS rks bl fcUnq ij ruko T o mg ds inksa esa Li'kZjs[kh; cy Kkr dhft,A 

 (A) mg   (B*) 
mg

T
2 2T (mg)  (C) 

mg

T
2 2(mg) T  (D) 

T

mg
2 2(mg) T  

Sol.  

 
 When the acceleration of bob is horizontal,  
 net vertical force on the bob will be zero. 
  T cos  – mg = 0  
 The tangential force at that instant is      

 = mg sin   = mg 21 cos    =  
mg

T
2 2T (mg)  

  
 tc xqVds dk Roj.k {kSfrt gS ,  

 xqVds ij dqy Å/okZ/kj cy 'kwU; gksxk  

  T cos  – mg = 0  
 ml {k.k ij Li'kZjs[kh; cy gS      

 = mg sin   = mg 21 cos   =  
mg

T
2 2T (mg)  

 
9. A particle is displaced from x = +3 m to x = –3 m. Variation of force with position is given in graph. Work 

done by this force during this above displacement is : 
 ,d d.k dks x = +3 m ls x = –3 m rd foLFkkfir fd;k tkrk gSA fLFkfr ds lkFk cy dk ifjorZu xzkQ esa fn;k 

x;k gSA mijksDr foLFkkiu ds nkSjku bl cy }kjk fd;k x;k dk;Z gksxk &   

     
 (A) –30 J  (B) 90 J   (C*) 30 J  (D) –90 J 

Sol.  

 W = W1 + W2 
 = 10(0 – 3) + (–20) (–3 – 0) = –30 + 60 = +30J. 
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10. A conductor is made of an isotropic material and has the shape of a truncated cone.  
 ,d pkyd lenS'khd inkFkZ ls cuk gksrk gS rFkk 'kh"kZ dVs gq, 'kadq ds vkdkj dk gSA 

 
 A battery of constant emf is connected across it. If at a distance x from left end, electric field intensity 

and the rate of generation of heat per unit length are E and H respectively, which of the following 
graphs is/are correct?   

 ,d fu;r fo|qr okgd cy dh cSVjh blds fljks ij tksM+h tkrh gSA ;fn ck;s fljs ls x nwjh ij fo|qr {ks=k dh 

rhozrk rFkk izfr,adkd yEckbZ Å"ek ds mRiknu dh nj Øe'k%  E rFkk H gS rc fuEu es ls dkSulk@ dkSuls xzkQ lgh 

gSA  

 (A) 

 E 

x O

    (B*) 

x O 

H 

  

 (C) 

H 

x O 

    (D*) 

x O 

H 

  

Sol. The current in the conductor is same at every point. As the area of cross-section is increasing, the 
resistance is decreasing. 

 pkyd esa /kkjk izR;sd fcUnw ij leku gksxh] pWawfd vuqizLFk dkV {ks=kQy c<++ jgk gS] vr% izfrjks/k ?kVsxkA 

  
2H i Rt  

  H decreases as 1/x2 

  H, 1/x2 ds vuqlkj ?kVsxkA 

   J = i/A = E/ (is the resistivity) ( izfrjks/kdrk gS) 

  E decreases as 1/x2 . 
  E, 1/x2 ds vuqlkj ?kVsxkA 
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Comprehension 
 Determining Young’s Modulus of a given wire by ‘‘Searle’s Method’’ : 
 An elementary method :  
 To determine Young’s Modulus, we can perform an ordinary experiment. Lets hang a weight ‘m’ from a 

wire 

 

 from Hook’s law:       
0

mg x
Y

A

 
  

 
         x = 0

2
mg

r Y

 
  


  

 If we change the weight, the elongation of wire will increase proportionally. 
 If we plot elongation v/s mg, we will get a straight line.  

 

 By measuring its slope and equating it to 0
2r Y

 
  


, we can estimate Y. 

 Limitations in this ordinary method 
 (1) For small load, there may be some bends or kinks in wire. 

 
  So we had batter start with some initial wt (say 2 kg). So that wire become straight. 
 

 (2) There is slight difference in behavior of wire under loading and unloading  

       

  So we had better take average during loading and unloading. The average load will be more and 
more linear or accurate. 
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 Modification done in “Searle’s Method”. 
 To keep the experimental wire straight and kink free, we start with some dead weight (2 kg)  

 

½ kg 
 

 Now we gradually add more and more weight. The extra elongation (x) will be proportional to extra 
weight (w). 

 

  x = 0
2r Y


 w    x = 0
2r Y


 (w) 

 so let’s plot x v/s w, the slope of which will be = 0
2r Y

 
  


   

 Measurement of Young’s modulus. 
 To measure extra elongation, compared to initial loaded position, we use a reference wire, also carrying 

2 kg load (dead weight). This method of measuring elongation by comparison, also  cancels the side 
effect of tamp and yielding of support. 

 Observations: 
 (i)  Initial Reading = x0 = 0.540 mm. (Micrometer Reading without extra load)  
 (ii) Radius of wire = 0.200 mm. (using screw gauge)  

 
  Measurement of extra extension due to extra load. 

  

Micrometer reading 

S.No. 
Extra load 
on hanger 
m (kg) 

Load 
increasing 
(p) (mm) 

Load 
decreasing 
(q) (mm) 

Mean 
reading (x) 
(p + q)/2 

(mm) 

x extra 
elongation 

(x–x0) 
(mm) 

1 0.5 0.555 0.561 0.558 0.018 
2 1.0 0.565 0.571 0.568 0.028 
3 1.5 0.576 0.580 0.578 0.038 
4 2.0 0.587 0.593 0.590 0.050 
5 2.5 0.597 0.603 0.600 0.060 
6 3.0 0.608 0.612 0.610 0.070 
7 3.5 0.620 0.622 0.621 0.081 
8 4.0 0.630 0.632 0.631 0.091 
9 4.5 0.641 0.643 0.642 0.102 

10 5.0 0.652 0.652 0.652 0.112 
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 Method-1 
 Plot x v/s w (m g) 

E.P.E.P.

Extra elongation v/s extra  load

0.5

0.52

0.54

0.56

0.58

0.6

0.62

0.64

0.66

5 10 15 20 25 30 35 40 45 50

extra load 'W'  (N)

E
x

tr
a

el
o

n
g

a
tio

n
' 

'
(m

m
)

A P

B


x

E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.E.P.

 

  *  slope  =  
BP

........
AP

   

   = 
2Y( r )


  Y = ................. 

 Method-2 
 Between observation  (1)  (6) 
  and (2)  (7)  
  and (3)  (8) 2.5 kg  extra weight is added  
  and (4)  (9)  
  and (5)  (10)  
 So elongation from observation (1) (6), (2) (7), (3) (8), (4) (9), and (5)  (10) 
 will be due to extra 2.5 kg wt. 
 So we can find elongation due to 2.5 kg wt  from x6 – x1, x7 – x2, x8 – x3, or  x10 – x5  
 and hense we can find average elongation due to 2.5 kg wt. 

 

Micrometer reading 

S.No. 
Extra load on 
hanger m 

(kg) 

Load 
increasing (p) 

(mm) 

Load 
decreasing 
(q) (mm) 

Mean 
reading (x) (p 

+ q)/2 
(mm) 

x extra 
elongation 

due to 2.5 kg 
extra load 

(mm) 

1 0.5 0.555 0.561 0.558 0.052 

2 1.0 0.565 0.571 0.568 0.053 

3 1.5 0.576 0.580 0.578 0.053 

4 2.0 0.587 0.593 0.590 0.052 

5 2.5 0.597 0.603 0.600 0.052 

6 3.0 0.608 0.612 0.610 

7 3.5 0.620 0.622 0.621 

8 4.0 0.630 0.632 0.631 

9 4.5 0.641 0.643 0.642 

10 5.0 0.652 0.652 0.652 

 

 
 for w = 2.5 g , average elongation = x = 0.052 mm 

  x = 0
2r Y

 
  


 (w)  where w = m g = 25 N and x) average = 0.5 cm  

  Putting the values  find Y = ......... 
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 Maximum permissible error in ‘Y’ due to error in measuring m, 0, r, x : 

 Y = 0
2r x


 mg  

 If there is no tolerance in mass ; max permissible error in Y is 
max

y

Y

 
 
 

 = 0

0




 + 2
r

r


  + 

x

x


 

 lyZ ds ç;ksx ls fn;s x, rkj dk ;ax çR;kLFkrk xq.kkad Kkr djuk : 

 ,d ekSfyd fof/k : ;ax xq.kkad Kkr djus ds fy, ge ,d lk/kkj.k ç;ksx dj ldrs gSA 

,d rkj ls ‘m’ nzO;eku yVdkrs gSA Hkkj yVdkus ls rkj esa f[kapko vk tk,xkA  

 gqd ds fu;e ds vuqlkj :    
0

mg x
Y

A

 
  

 
   x = 0

2
mg

r Y

 
 
 


 

 
 ;fn ge Hkkj ifjofrZr djs rks rkj esa [khapko Hkh lekuqikrh :i ls c<+rk gSA ;fn ge [khapko (x) v/s mg, ds chp xzkQ 

cuk;sa rks ;g xzkQ ,d ljy js[kk cusxhA bldh izo.krk ekidj vkSj mls, ds cjkcj djds ge Y Kkr dj ldrs gSA 

 
 bl lk/kkj.k fof/k dh dfe;k¡ % 

 (1) ;fn ge rkj ls de Hkkj yVdk,sa rks rkj esa eqM+ko jg ldrk gSA    

 
  vr% izkjEHk ls gh gesa dqN Hkkj (ekuk 2 kg) ls izkjEHk djuk pkfg;s] rkfd rkj ges'kk lh/kk ruk jgsA  

 (2) tc Hkkj yxkrs gSa vkSj tc Hkkj ?kVkrs gSa] nksuksa izØeksa esa rkj dk O;ogkj FkksM+k lk fHkUu gksrk gSA  

           

  vr% gesa Hkkj c<+krs oDr vkSj Hkkj ?kVkrs oDr ds ikB~;kadksa dk vkSlr ysuk pkfg,A vkSlr Hkkj T;knk ls T;knk 

js[kh; ;k ;FkkZr~ (accurate) gksxkA  
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 lyZ dh fof/k esa bu dfe;ksa dk fuokj.k : 

 ç;ksx esa fy, tkus okys rkj dks lh/kk cuk, j[kus ds fy, ge dqN çkjfEHkd Hkkj ls (2 kg) ls izkjEHk djrs gSA 

 
 vc ge Øekxr :i ls Hkkj tksM+rs gSA  rkj esa mRiUu vfrfjDr izlkj (x), vfrfjDr Hkkj (w) ds lekuqikrh gksxkA  

  x = 0
2r Y


 w   x = 0
2r Y


 (w) 

 vc ge x vkSj w, ds chp xzkQ [khpsaxsA <ky = 0
2r Y

 
  


 tksfd ;ax xq.kkad dk ekiu gksxkA  

 
 çkjfEHkd Hkkfjr fLFkfr dh rqyuk esa vfrfjDr f[kapko Kkr djus ds fy, ,d ekud rkj dk ç;ksx djrs gS] bl ij 

Hkh 2 kg dk çkjfEHkd Hkkj (dead weight) yVdkrs gSA rqyuk djds Hkkj Kkr djus ls rki vkSj vkyEcu ijkHko 

(yielding) tSls vfrfjDr izHkko [kRe gks tkrs gSA  

 çs{k.k : (i)  çkjfEHkd ikB~;kad = x0 = 0.540 mm. 

    (lw{eekih dk ikB~;kad tc dksbZ vfrfjDr Hkkj ugha yxk;k gks)  

   (ii) iz;qDr rkj dh f=kT;k = 0.200 mm.     

 
    vfrfjDr Hkkj ds dkj.k vfrfjDr [khapko dk ekiu 

ekbØksehVj ikB~;kad  

  Øe la[;k 

gqqd ij 

vfrfjDr Hkkj  

m (kg) 

Hkkj c<+krs 
oDr (p) 
(mm) 

Hkkj ?kVkrs 

oDr (q) 
(mm) 

ek/; ikB~;kad  
(x) =  

(p + q)/2 
(mm) 

x vfrfjDr 

[khapko  

(x–x0) 
(mm) 

1 0.5 0.555 0.561 0.558 0.018 
2 1.0 0.565 0.571 0.568 0.028 
3 1.5 0.576 0.580 0.578 0.038 
4 2.0 0.587 0.593 0.590 0.050 
5 2.5 0.597 0.603 0.600 0.060 
6 3.0 0.608 0.612 0.610 0.070 
7 3.5 0.620 0.622 0.621 0.081 
8 4.0 0.630 0.632 0.631 0.091 
9 4.5 0.641 0.643 0.642 0.102 
10 5.0 0.652 0.652 0.652 0.112 
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 fof/k-1 

 x v/s w (m g) vkjs[k cuk,sa   

 

  *  <ky =  
BP

........
AP

  = 
2Y( r )


  Y = ................. 

 fof/k-2 

 izs{k.k (1) rFkk izs{k.k (6) ds chp  

 izs{k.k (2) rFkk izs{k.k (7) ds chp 

 izs{k.k (3) rFkk izs{k.k (8) ds chp  2.5 kg  dk vfrfjDr Hkkj tksM+k x;k gSA 

 izs{k.k (4) rFkk izs{k.k (9) ds chp 

 izs{k.k (5) rFkk izs{k.k (10) ds chp 

 vr% çs{k.k (1)  (6) , (2)  (7) , (3)  (8) , (4)  (9), rFkk  (5)  (10) ds chp dk [khapko  

2.5 kg wt. ds vfrfjDr Hkkj ds dkj.k gksxkA 

 vr% ge 2.5 kg wt  Hkkj ds dkj.k [khapko dks x6 – x1, x5 – x2, x8 – x3, or  x10 – x5 ls eki ldrs gSA 

 vkSj blls 2.5 kg wt. Hkkj ds dkj.k vkSlr [khapko Kkr dj ldrs gSA 

  
   w = 2.5 g, Hkkj ds fy, vkSlr [kahpko = x = 0.052 mm 

  x = 0
2r Y

 
  


 (w) tgka w = m g = 25N rFkk x) vkSlr = 0.052 mm   

  eku j[kdj Y = ......... Kkr djs 
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 0, r, vkSj x ds ekiu esa =kqfV ds dkj.k Y ds eku esa vf/kdre vuqes; =kqfV : (;fn nzO;eku ekiu esa dksbZ =kqfV 

(tolerance) u gks): 

  Y = 0
2r x


 mg  

 ;fn nzO;eku ekiu esa dksbZ =kqfV ugha gks rks Y esa vf/kdre vuqes; =kqfV gS  

   
max

Y

Y

 
 
 

 = 0

0




 + 2 
r

r


 + 

x

x


 

 
11. The adjacent graph shows the extra extension (x) of a wire of length 1m suspended from the top of a 

roof at one end with an extra load w connected to the other end. If the cross sectional area of the wire 
is 10–6 m2, calculate the Young’s modulus of the material of the wire.  

 fp=kkuqlkj Nr ls 1m yEcs rkj ij yxk, x, vfrfjDr Hkkj w vkSj vfrfjDr [khapko (x) ds chp xzkQ fn[kk;k 

x;k gSA ;fn rkj dk vuqçLFk dkV {ks=kQy 10–6 m2 gks rks rkj dk ;ax çR;kLFkrk xq.kkad Kkr djksA  

 
 (A) 2 × 1011 N/m2 (B) 2 × 10–11 N/m2 (C) 3 × 1013 N/m3 (D) 2 × 1016 N/m2  
Answer :   (A) 

Solution :    = 0

AY
 
 
 


 w,  slope <ky = 0

AY


 = 

41 10

20


    

6

1

(10 )Y
  =  

41 10

20


 

   Y = 20 × 1010 = 2 × 1011 N/m2     
 
12. In the experiment, the curve between x and w is shown as dotted line (1). If we use an another wire 

of same material, but with double length and double radius. Which of the curve is expected. 
 fdlh ç;ksx esa x rFkk w dk xzkQ fcUnqdhr js[kk (1) ds tSlk vk;kA ;fn ge mlh inkFkZ dk ,d nwljk rkj ç;ksx 

djsa ftldh f=kT;k vkSj yEckbZ nqxquh gks rks mlds fy, dkSulk xzkQ vk,xkA   

2
1

3

W

x

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

Solution :  Initially slope = 
x

w




 = 0
2( r ) (Y)


  

   in second case (slope)1 = 0
2

(2 )

(2r) Y


 = 0
2

1

2 ( r )Y


 

   so slope will be halved,   Ans. will be (3)  

  çkjEHk esa >qdko =
x

w




 = 0
2( r ) (Y)


 

   nwljs fLFkfr esa (>qdko)1 = 0
2

(2 )

(2r) Y


 = 0
2

1

2 ( r )Y


 

   vr% >qdko vk/kk gks tk,xkA vr% mÙkj (3) gSA 
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13. Assertion : In Searle’s experiment to find young’s modulus, a reference wire is also used along with 
the experiment wire. 

 Reason : Reference wire neutralizes the effect of temperature, yielding of support and other external 
factors 

 dFku : ;ax xq.kkad Kkr djus ds fy, lyZ ds ç;ksx esa izk;ksfxd rkj ds lkFk ,d ekud rkj Hkh ç;ksx djrs gSA 

 dkj.k : ekud rkj] rki ds izHkko] vkyEcu ijkHko (yielding of support) vkSj vU; ckº; dkjdksa ds çHkko dks 

fujLr djrk gSA 

 (A) If both Assertion and Reason are true and the Reason is a correct explanation of Assertion 
 (B) If both Assertion and Reason and true but Reason is not a correct explanation of Assertion. 
 (C) If Assertion is true but Reason is false. 
 (D) If both Assertion and Reason are false. 

 (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 

Answer :  (A) 
14. If we use very thin and long wire  

 (A) Sensitivity 
output x

input w

 
  

 of experiment will increase. 

 (B) Young’s modulus will remain unchanged 
 (C) Wire may break or yield during loading. 
 (D) All of the above.  
 ;fn ge cgqr iryk vkSj yEck rkj ç;ksx djsa rks  

 (A) iz;ksx dh laosnuk'khyrk 
x

w

   

fuxZr

vkxr
 c<+ tk,xhA 

 (B) ;ax xq.kkad vifjofrZr gksxkA  

 (C) Hkkj c<+kus ij rkj VwV ldrk ;k LFkk;h :i ls [khap ldrk gSA 

 (D) mijksDr lHkhA 

Answer :  (D) 
 
15. In Searle’s experiment to find Young’s modulus the diameter of wire is measured as d = 0.050 cm, length of 

wire is  = 125 cm and when a weight, m = 20.0 kg is put, extension in the length of wire was found to be 
0.100cm. Find maximum permissible error in Young’s modulus (Y).  

 Use : Y = 
2

mg

( / 4)d x


. Least count for mass, length, diameter and extension measurement are 

respectively 0.1 kg, 1 cm, 0.001 cm and 0.001 cm.     

 lyZ ds iz;ksx esa ;ax izR;kLFkrk xq.kkad Kkr djus ds fy, rkj dk O;kl gS d = 0.05 cm, yEckbZ  

L = 125 cm vkSj tc m = 20.0kg dk Hkkj yxk;k x;k rks rkj dh yECkkbZ esa izlkj 1 cm ik;k x;kA ;ax izR;kLFkrk 

xq.kkad dh vf/kdre laHko =kqfV dk eku fudkyks Y =
2

mg

( / 4)d x


 nzO;eku] yEckbZ] O;kl rFkk foLrkj ds ekiu ds fy, 

vYirekad Øe'k% 0.1 kg, 1 cm, 0.001 cm rFkk 0.001 cm gSA      

Solution :  
2

mg

d / 4
 = Y (

x


)      Y = 

2

mg

( / 4) d x


  ..................(1) 

   
max

dY

Y
 
 
 

 = 
m

m


 + 




 + 2
d

d


 + 

x

x


 

   m = 0.1 kg ;  = 1 cm ;  d = 0.001 cm ;  x = 0.001 cm 

   
max

dY

Y
 
 
 

 = 
0.1 kg 1 cm 2 0.001 cm 0.001 cm

100 %
20.0 kg 125 cm 0.05 cm 0.100 cm

 
    

 
 = 6.3 % 
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16. A student performs an experiment to determine the Young’s modulus of a wire, exactly 2 m long, by 
Searle’s method. In a particular reading, the student measures the extension in the length of the wire to 
be 0.80 mm with an uncertainty of ±0.05 mm at a load of exactly 1.0 kg. The student also measures the 
diameter of the wire to be 0.4 mm with an uncertainty of ±0.01 mm. Take g = 9.8 m/s2 (exact). The 
Young’s modulus obtained from the reading is       

 Bhd 2 m yEcs ,d rkj dk ;ax çR;kLFkrk xq.kkad fudkyus ds fy;s ,d fo|kFkhZ lyZ dh fof/k dk mi;ksx djrs gq, 

,d ç;ksx djrk gSA ,d fo'ks"k iBu ysrs gq, og  ± 0.05 mm dh vfuf'prrk ds lkFk rkj dh yEckbZ esa of̀) dks 

0.80 mm ukirk gS tcfd yVdk gqvk Hkkj Bhd 1.0 kg gSA fo|kFkhZ rkj ds O;kl dks Hkh ukirk gS tks ±0.01 mm dh 

vfuf'prrk ds lkFk 0.4 mm ik;k tkrk gSA g dk eku Bhd (exact) 9.8 m/s2 ysrs gq,] bu izs{k.k ls çkIr ;ax 

çR;kLFkrk xq.kkad gS 
 (A) (2.0 ± 0.3) × 1011 N/m2    (B) (2.0 ± 0.2) × 1011 N/m2  
 (C) (2.0 ± 0.1) × 1011 N/m2   (D) (2.0 ± 0.05) × 1011 N/m2  
Ans. (B) 

Sol. 
2

mg

r
 = (Y) 

0

x


   

 Y = 0

2

mg

d
x

4

 
 
 


 = 2 × 1011 N/m2  

 
max

Y d x
2

Y d x

     
    

   
 = 2

0.01 0.05

0.4 0.8

 
 

 
 = 

9

80
 

 Y = 
9

80
× 2 × 1011  = 0.225 × 1011 N/m2 = 0.2 × 1011 N/m2   

 

17. In the determination of Young’s modulus 
2

4MLg
Y

ld

 
  

 by using Searle’s method, a wire of length L = 2 

m and diameter d = 0.5 mm is used. For a load M = 2.5 kg, an extension  = 0.25 mm in the length of 
the wire is observed. Quantities d and  are measured using a screw gauge and a micrometer, 
respectively. They have the same pitch of 0.5 mm. The number of divisions on their circular scale is 
100. The contributions to the maximum probable error of the Y measurement    

 (A*) due to the errors in the measurements of d and  are the same. 
 (B) due to the error in the measurement of d is twice that due to the error in the measurement of . 
 (C) due to the error in the measurement of  is twice that due to the error in the measurement of d. 
 (D) due to the error in the measurement of d is four time that due to the error in the measurement of . 

 lyZ ds  iz;ksx }kjk ;ax izR;kLFkrk xq.kkad] 
2

4MLg
Y

ld

 
  

 fudkyus ds fy, ,d L = 2m yacs o d = 0.5mm O;kl ds 

rkj dk mi;ksx fd;k x;k gSA Hkkj M =2.5 kg  yxkus ij rkj dh yEckbZ esa  = 0.25mm dh o`)h gqbZA d  vkSj  

dks ukius ds fy, Øe'k% LØwxast vkSj ekbØksehVj dk iz;ksx fd;k x;kA nksukas ds fip 0.5 mm ,oa nksuksa ds ljdqyj 

Ldsy ij 100  fu'kku gSA  Y ds fudkys x;s eku esa vf/kdre izlaHkkO; =kqfV esa   

 (A*)  d  vkSj   dh ekiksa esa =kqfV;ksa dk va'knku cjkcj gSA  

 (B ) d dh eki esa =kqfV dk v'kanku  dh eki esa =kqfV ds v'kanku dh rqyuk esa nqqxquk gSA     

 (C )  dh eki esa =kqfV dk v'kanku d dh eki esa =kqfV ds v'knku dh rqyuk esa nqqxquk gSA  

 (D ) d dh eki esa =kqfV dk v'knku  dh eki esa =kqfV esa v'kanku dh rqyuk esa pkSxquk gSA 
Ans. (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.-16 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Sol. d =  = 
0.5

100
 mm 

   y = 
2

4MLg

d
 

 
max

y

y

  
 

 




 + 

d
2

d


 

 error due to  measurement  
0.5 /100 mm

0.25 mm







  

 error due to d measurement  

0.5
2

d 0.5 /1001002
d 0.5 mm 0.25


   

 So error in y due to  measurement = error in y due to d measurement 

Sol. d =  =  
0.5

100
 mm 

   y = 
2

4MLg

d
  

  
max

y

y

  
 

 




+ 

d
2

d


 

  ds ekiu esa =kqfV 
0.5 /100 mm

0.25 mm







 

  d ds ekiu esa =kqfV 

0.5
2

d 0.5 /1001002
d 0.5 mm 0.25


   

  ds ekiu ds dkj.k y esa =kqfV =  d ds ekiu ds dkj.k y esa =kqfV 
 
18.  Durring Searle’s experiment, zero of the Vernier scale lies between 3.20 × 10–2 m and 3.25 × 10–2 m of 

the main scale. The 20th division of the Vernier scale exactly coincides with one of the main scale 
divisions. When an additional load of 2 kg is applied to the wire, the zero of the Vernier scale still lies 
between 3.20 × 10–2 m and 3.25 × 10–2 m of the main scale but now the 45th division of Vernier scale 
coincides with one of the main scale divisions. The length of the thin metallic wire is 2m. and its cross-
sectional area is 8 × 10–7 m2. The least count of the Vernier scale is 1.0 × 10–5 m. The maximum 
percentage error in the Young’s modulus of the wire is 

 

 lyZ ds iz;ksx esas ofuZ;j iSekus dk 'kwU; eq[; iSekus ij 3.20 × 10–2 m rFkk 3.25 × 10–2 m ds chp gSA ofuZ;j iSekus 

dk chlok¡ Hkkx (20th division) eq[; iSekus ds fdlh ,d Hkkx ds fcydqy lh/k esa gSA rkj ij 2 kg dk vfrfjDr Hkkj 

yxkus ij] ;g ns[kk x;k fd ofuZ;j iSekus dk 'kwU; vHkh Hkh eq[; iSekus ij 3.20 × 10–2 m rFkk 3.25 × 10–2 m ds 

chp gS] ijUrq vc ofuZ;j iSekus dk iSarkfylok¡ Hkkx (45th division) eq[; iSekus ds fdlh vU; Hkkx ds fcydqy lh/k 

esa  gSA /kkrq ds irys rkj dh yEckbZ 2m rFkk vuqizLFk dkV dk {ks=kQy  8 × 10–7 m2 gSA iSekus dk vYirekad 

(least count)1.0 × 10–5 m gSA Rkkj ds ;ax izR;kLFkrk xq.kkad    (Young’s modulus) esa vf/kdre izfr'kr =kqfV gSA 

Ans. 4 
Sol. Observation izs{k.k   – 1 

 Let weight used is W1, extension 1 

 ekuk mi;ksx fy;k x;k Hkkj W1 gS] izlkj 1 

 y =  1

1

W / A

/L
 W1 =  1yA

L


  1 = 3.2×10–2 + 20×10–5 

 Observation izs{k.k – 2  

 Let weight used is W2 extension 2 

 ekuk mi;ksx fy;k x;k Hkkj W2 gS] izlkj 2 

 y = 2

2

W / A

/L
   W1 = 2yA

L


 1 = 3.2×10–2 + 45×10–5 
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 W2–W1 =  2 1

yA
( )

L
     y = 

 2 1

2 1

W W /L

yA ( )



 
  2– 1 =  

 
max

y

y

 
 
 

 = 



 = 
5

5

1 10

25 10








 

 
max

y

y

 
 
 

× 100% = 
1

25
× 100%  =  4%  

 

19. A steel wire of diameter 0.5 mm and Young’s modulus 2 × 1011 Nm–2 carries a load of mass M. The 

length of the wire with the load is 1.0 m. A vernier scale with 10 divisions is attached to the end of this 

wire. Next to the steel wire is a reference wire to which a main scale, of least count 1.0 mm, is attached. 

The 10 divisions of the vernier scale correspond to 9 divisions of the main scale. Initially, the zero of 

vernier scale coincides with the zero of main scale. If the load on the steel wire is increased by 1.2 kg, 

the vernier scale division which coincides with a main scale division is __________. Take g = 10 ms–2 

and  = 3.2.   

 ,d bLikr ds rkj] ftldk O;kl (diameter) 0.5 mm gS vkSj ;ax xq.kkad (Young’s modulus) 2 × 1011 Nm–2 gS] 

ls M nzO;eku (mass) dk ,d Hkkj yVdk;k tkrk gSA Hkkj yVdkus ds ckn rkj dh yEckbZ 1.0 m gSA bl rkj ds 

var esa 10 Hkkxksa okyk ,d ofuZ;j iSekuk (vernier scale) yxk;k tkrk gSA bLikr ds rkj ds ikl ,d vkSj lanHkZ 

(reference) rkj gS ftl ij 1.0 mm vYirekad (least count) okyk ,d eq[; iSekuk (main scale) yxk gqvk gSA 

ofuZ;j iSekus ds 10 Hkkx eq[; iSekus ds 9 Hkkxksa ds cjkcj gSaA 'kq:vkr esa] ofuZ;j iSekus dk 'kwU; eq[; iSekus ds 'kwU; 

ls laikrh (coincident) gSA ;fn bLikr ds rkj ij yVdk;k x;k Hkkj 1.2 kg ls c<+k;k tkrk gS] rks eq[; iSekus ds 

Hkkx ls laekrh gksus okyk ofuZ;j iSekus dk Hkkx __________ gSA g = 10 ms–2 vkSj  = 3.2 ysaA 
Ans. 3 

Sol.  = 
F

Ay


 = 2–4

11

1.2x10x1

5x10
x2x10

2

 
 
 

 

 Solving this we get 
 gy djus ij ge izkIr djrs gS 

  = 0.3 mm 
 Since least count of vernier calipers is 0.1mm. So, third marking of vernier scale will coincide with main 

scale.   
 pqafd ofuZ;j dSfyij dk vYirekad 0.1mm gSA blfy, ofuZ;j iSekus dk rhljk fpUg eq[; iSekus ds lkFk lEikrh 

gksxkA 
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DPP  No. : B26 (JEE-Advanced) 
Total Marks :  38         Max. Time : 27 min. 
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ANSWER KEY OF DPP  NO. : B26 
1.  (C)  2. (D)  3. (A)  4. (A) (B) (D)  5. (A) (C)  6. (B)  
7. (B)  8. (B)  9. 3 10. (A) p, s  (B) q, s  (C) q, s  (D) s 
 
1.  In a meter bridge circuit, the known resistance used in resistance box is 100  (without any error, and 

the unknown resistor is put in right arm). The null point is found to be 40 cm from left end. If mm scale is 
used in the meter bridge then resistance of the unknown resistor is : 

 ehVj lsrq ifjiFk esa izfrjks/k ckWDl es iz;qDr Kkr çfrjks/k 100  gSA (fdlh izdkj dh =kqfV ds fcuk rFkk vKkr 

izfrjks/k nkW;h Hkqtk esa izfrLFkkfir djus ij) vfo{ksi fcUnq ckWa;s fljs ls 40 cm ij ik;k tkrk gSA ;fn 1 mm iSekuk 

ehVj lsrq es iz;qDr fd;k tkrk gS rc vKkr izfrjks/k gksxkA    

 

 (A) 
3

150
8

     (B) 
3

150
8

     (C*) 
5

150
8

    (D) 
7

150
16

    

Sol. 
100

R
 = 

40

60
   R = 150  

 For % error : izfr'kr =kqfV ds fy, 

  
100

R
 = 

100 



    R = 

100
100

 
 
 




, take log and differenciate 

  R = 
100

100
 

 
 




,   (log ysus ij rFkk vodyu djus ij) 

 
dR

R
 =  

d d

100



 

 
,  

max

R

R

 
 
 

= 
100

 



 

 
 = 

1 mm 1 mm

(100–40) 40cm
   

 max( R)

150


 = 

0.1 0.1

60 40
      max

5
( R)

8
  .  
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2. In the given circuit, all the capacitors are initially uncharged. After closing the switch S1 for a long time 
suddenly S2 is also closed and kept closed for a long time. Total heat produced after closing S2 will be : 

 fn;s x;s ifjiFk esa izkjEHk esa lHkh la/kkfj=k vukosf'kr gSA dqath S1 dks cgqr nsj rd can j[kus ds i'pkr daqth S2 dks 

Hkh vpkud can dj fn;k tkrk gS rFkk cgqr le; rd can j[kk tkrk gSA S2 dks can djus ds ckn dqy mRiUu Å"ek 

gksxh &      

 
 (A) 4 C2   (B) ½ C2   (C) 2 C2   (D*) 0 
Sol.  When switch S2 is closed, due to symmetry no charge will flow through S2. 
 tc fLop S2 can gS rks lfEerh ds dkj.k S2 ls dksbZ Hkh vkos'k izokfgr ugha gksrk gSA  

Alternate solution :  vU; fof/k  

 Current through S2 will be zero.  top point of S2 is also connected to zero potential. 

 S2 ls çokfgr /kkjk 'kwU; gksxh  S2 dk 'kh"kZ fcUnq Hkh 'kwU; foHko ls tqM+k gSA  

Alternate solution :  vU; fof/k  

 After closing and before closing the switch there is no change in potential of any point.  
 fLop dks can djus ds i'pkr~ rFkk cUn djus ds igys ;gk¡ ij fdlh Hkh fcUnq ij foHko esa ifjorZu ugha gSA 

 
3. In a metre bridge experiment null point is obtained at 20 cm from one end of the wire when resistance X 

is balanced against another resistance Y. If X < Y, then where will be the new position of the null point 
from the same end, if one decides to balance a resistance of 4X against Y ? 

 ehVj lsrq dh iz;ksfxd O;oLFkk esa larqyu fcUnq ,d fljs ls 20 cm dh nwjh ij izkIr gksrk gS ¼tc izfrjks/k  X, vU;  

izfrjks/k Y ds fo:) larqfyr voLFkk esa gSA½ rFkk X < Y rks lUrqyu fcUnq dh ubZ fLFkfr D;k gksxh] ;fn izfrjks/k 4X 

dks Y ds fo:) larqfyr fd;k tk;sA          
 (A*) 50 cm (B) 80 cm (C) 40 cm (D) 70 cm 

Sol. 
x

20
= 

y

80
  y = 4x  

 
4x


= 

y

(100 ) 
 

  = 50 Ans. 
 
4. In the meter bridge circuit, the point D is the balance point.   
 ehVj lsrq ifjiFk esa fcUnq D larqyu fcUnq gSA  

 
 (A*) If the jockey is shifted to the left of D, current will flow from the meter bridge wire to the point B. 
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 (B*) If jockey is shifted to the right of D, current will flow from point B to the meter bridge wire. 
 (C) If the jockey is at point D, but now the resistance P is heated, then the current will flow from point B 

to the meter bridge wire. 
 (D*) If the jockey is at point D, but now the resistance P is heated, then the current will flow from the 

meter bridge wire to the point B. 
 (A*) ;fn tksfd dks fcUnq D ds cka;h vksj foLFkkfir fd;k tk;s rc /kkjk ehVj lsrq rkj ls fcUnq B dh vksj izokfgr 

gksxhA 

 (B*) ;fn tksfd dks fcUnq D ds nka;h vksj foLFkkfir fd;k tk;s rc /kkjk fcUnq B ls ehVj lsrq rkj dh vksj izokfgr 

gksxhA 

 (C) ;fn tksfd fcUnq D ij gS, fdUrq vc izfrjks/k P dks Å"ek iznku dh tkrh gS rc /kkjk fcUnq B ls ehVj lsrq rkj 

dh vksj izokfgr gksxhA 

 (D*) ;fn tksfd fcUnq D ij gS, fdUrq vc izfrjks/k P dks Å"ek iznku dh tkrh gS rc /kkjk ehVj lsrq rkj ls fcUnq B 

dh vksj izokfgr gksxhA 

Sol. Concept : lSnkfUrd 

 

 

G

R 

A 

S 

Q

C

D

P 

B

 
 In the wheat stone bridge OghV LVksu lsrq esa : 

 If ;fn 
P R

Q S
  then rc VB = VD 

 But if fdUrq ;fn  
P R

Q S
  

 then potential drop across P will be more than that across R. So potential at B will be less than that at 
D. So current in the Galvanometer will flow from B to D. We can remember it like this : 

 rc P ds fljksa ij foHko iru R ds fljksa ij foHko irus ls T;knk gksxkA vr% fcUnq B dk foHko D ls de gksxkA vr% 

/kkjk ekih esa /kkjk B ls D dh vksj izokfgr gksxhA ge bls fuEu izdkj /;ku esa j[k ldrs gSA  

 If 
P

Q
  then potential at the point B between them will be less 

 ;fn 
P

Q
rc fcUnq B ij foHko de gksxkA 

 If 
R

S
 then potential at the point D between them will be less. 

 ;fn 
R

S
rc fcUnq D ij foHko de gksxkA 

 (A) If jockey is shifted to the left of D, 
 ;fn tksfd dks fcUnq D ds cka;h vksj foLFkkfir fd;k tk;s, 

  
R

S
So VD   current in galvanometer will flow from meter bridge wire to B. 

  
R

S
 vr% VD   /kkjkekih esa /kkjk ehVj lsrq rkj ls fcUnq B dh vksj izokfgr gksxhA 

 
 (B) If the jockey is shifted to right of D, 
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 ;fn tksfd dks fcUnq D ds nka;h vksj foLFkkfir fd;k tkrk gS, 

 
R

S
 VD Current in the galvanometer will flow from B to the meter bridge wire. 

 
R

S
 VD /kkjkekih esa /kkjk fcUnq B ls ehVj lsrq rkj dh vksj izokfgr gksxhA 

 (D) If resistor P is heated, then its resistance will increase 
P

Q
 VB Current in galvanometer will 

flow from the meter bridge wire to B. 

 ;fn izfrjks/k P dks Å"ek iznku dh tkrh gSA rc bldk izfrjks/k c<+sxk 
P

Q
 VB /kkjkekih esa /kkjk ehVj lsrq 

rkj ls fcUnq B dh vksj izokfgr gksxhA 
 
5. The potential energy of a particle of mass 1 kg in a conservative field is given as U = (3x2y2 + 6x) J, 

where x and y are measured in meter. Initially particle is at (1,1) & at rest then : 
 1 kg nzO;eku ds d.k dh fLFkfrt ÅtkZ] ,d laj{kh {ks=k esa U = (3x2y2 + 6x) J, }kjk nh tkrh gS] tgk x rFkk y ehVj 

esa gSA ;fn d.k izkjEHk esa (1,1) ij fojke esa gS rks      

 (A*) Initial acceleration of particle is 6 5 ms2 

 d.k dk izkjfEHkd Roj.k 6 5 ms2  gksxk  

 (B) Work done to slowly bring the particle to origin is 9 J  
 d.k dks /khjs&/khjs eqy fcUnq rd ykus esa fd;k x;k dk;Z 9 J gksxk   
 (C*) Work done to slowly bring the particle to origin is – 9 J  
 d.k dks /khjs&/khjs eqy fcUnq rd ykus esa fd;k x;k dk;Z – 9 J gksxk  
 (D) If particle is left free it moves in straight line 
 ;fn d.k dks eqDr dj nsos rks] ;g ljy js[kk ij xfreku gksxk  

Sol. 
u uˆ ˆF i j
x y

 
  

 


 

  F


= –(6xy2 + 6) î  – (6x2 y) ĵ  

 At (1,1) 

 ˆ ˆF 12i 6 j  


 

 
| F |

| a |
m






 

 Also, wext = u.  
 
COMPREHENSION        

 A capacitor circuit consists of two 6 F and two 3 F capacitors which are initially charged to 100 V and 
50 V respectively. They are connected to a source of emf 200 V through the switches S1,S2 & S3 as 
shown in figure below : 

 ,d la/kkfj=k ifjiFk esa nks 6 F o nks 3 F /kkfjrk ds la/kkfj=k çkjEHk esa Øe'k% 100 V o 50 V ls vkosf'kr gSA vc 

bUgsa 200 V fo-ok-cy ds lzksr ls dqUth S1,S2 , S3 ls uhps fp=k esa n'kkZ;s vuqlkj tksM+ nsrs gSA   

        

 
+   – +   – 

+   – +   – 

  
6. Charge on capacitor 'P' in steady state when S1 is closed :   
 tc S1 cUn gS rks la/kkfj=k 'P' ij vfUre voLFkk esa vkos'k gS : 

 (A) 300 C  (B*) 700 C  (C) 600 C  (D) 100 C 

Sol. 0
3

q150

6

q600
200 
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 1200 – 600 – q – 300 – 2q = 0 
 300 = 3q 
 q = 100 C 

  
 Charge on capacitor P = 600 + 100 = 700 C 
 Charge on 3 F capacitor = 250 C 
 P la/kkfj=k ij vkos'k = 600 + 100 = 700 C 

 3 F la/kkfj=k ij vkos'k = 250 C 
 
7. Now, switch S2 is also connected, then charge on capacitor 'P' is :  
 vc dqUth S2 dks Hkh cUn dj nsrs gS rc la/kkfj=k 'P' ij vkos'k gS : 

 (A) 300 C  (B*) 700 C  (C) 600 C  (D) 100 C 
Sol. Charge on capacitor P remains same. la/kkfj=k P ij vkos'k leku jgrk gSA 
 

8. Now, switch S3 is also connected, charge on capacitor 'P' is equal to :  
 vc dqUth S3 dks Hkh cUn dj nsrs gS rc la/kkfj=k 'P' ij vkos'k gS : 

 (A) 300 C  (B*) 600 C  (C) 700 C  (D) 100 C 

Sol. 02
9

q950
200 






 

  

     
 900 – 950 – q = 0 
 q = –50 C 
 Charge on equivalent 9 F rqY; 9 F la/kkfj=k ij vkos'k 

 Capacitor la/kkfj=k = 900 C 

 then charge on 6 C = 600 C. 
 rc 6 C ij vkos'k gS = 600 C 

 
9. Given circuit is in steady state. Potential energy stored in the capacitors is U. Now switch S is closed. 

Heat produced after closing the switch S is H. Find 
U

H
.   

 fn;k x;k ifjiFk LFkkbZ voLFkk esa gSA la/kkfj=kksa esa laxzfgr fLFkfrt ÅtkZ U gSA vc fLop S dks cUn fd;k tkrk gSA 

fLop S dks  cUn djus ds i'pkr~ mRiUu Å"ek H gSA 
U

H
dk eku Kkr djksaA  

 
Ans. 3 

Sol. Ui =
1

2

C

2
 
 
 

V2 = 
2CV

4
    Qi = 

CV

2
   Qf = 

2CV

3
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     WB = V(Qf – Qi) = 
2CV

6
 

 Uf =
1

2

2C

3
 
 
 

V2 = 
2CV

3
    

 Ui + W B = Uf + H  
2CV

4
 + 

2CV

6
 – 

2CV

3
= 

2CV

12
 

 
10. In each situation of column-I, some charge distributions are given with all details explained. In column -

II The electrostatic potential energy and its nature is given situation in column -II. Then match situation 
in column-I  with the corresponding results in column-II      

 LrEHk I esa izR;sd fLFkfr esa dqN vkos'k forj.k of.kZr dj fn;k x;k gSA LrEHk-II esa fLFkjoS|qr fLFkfrt ÅtkZ o bldh 

izd`fr nh xbZ gSA LrEHk -I esa nh xbZ fLFkfr;ksa dks muds laxr ifj.kkeks dks LrEHk-II esa lqesfyr dfj,  
          
 Column–I   Column–II 

(A) A thin shell of radius a and having  a 
charge – Q uniformly distributed  
over its surface as shown   

 

(p) 2

0

1 Q

8 a
in magnitude 

(B) 
A thin shell of radius 

5 a

2
 and 

having a charge – Q uniformly 
distributed over its surface and a 
point charge  – Q placed at its 
centre as shown. 

 

(q) 2

0

3 Q

20 a
 in magnitude 

(C) A solid sphere of radius a and 
having a charge – Q uniformly 
distributed  throughout its volume as 
shown. 

 

(r) 2

0

2 Q

5 a
in magnitude 

(D) A solid sphere of radius a and 
having a charge –Q uniformly 
distributed throughout its volume. 
The solid sphere is surrounded by a 
concentric thin uniformly charged 
spherical shell of radius 2a and 
carrying charge –Q  as shown  

(s) Positive in sign 
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 LrEHk I    LrEHk II 
(A) ,d iryk dks'k ftldh f=kT;k a rFkk 

–Q vkos'k gS] bldh lrg ij ,d leku 

:i ls fp=kkuqlkj forfjr gS 

 

(p) 
ifjek.k esa 

2

0

1 Q

8 a
 

(B) 
,d iryk dks'k ftldh f=kT;k 

5 a

2
 o 

vkos'k – Q gS] ,d leku :i ls bldh 

lrg ij forfjr gS rFkk ,d vU; fcUnq 

vkos'k– Q blds dsUnz ij fp=kkuqlkj 

fLFkr gSA  

 

(q) 2

0

3 Q

20 a
 ifjek.k esa 

(C) ,d Bksl xksyk ftldh f=kT;k a rFkk 

vkos'k – Q gS rFkk ;g ,d leku :i ls 

blds vk;ru esa iwjh rjg fp=kkuqlkj 

forfjr gSA 
 

(r) 2

0

2 Q

5 a
ifjek.k esa 

(D) ,d Bksl xksyk ftldh f=kT;k a gS rFkk 

–Q vkos'k blds vk;ru esa iwjh rjg 

,dleku :i ls forfjr gSA ;g Bksl 

xksyk pkjks vksj ls ldsUnzh; dks'k ftldh 

f=kT;k 2a gS] ls f?kjk gqvk gS rFkk bl 

ij ,dleku :i ls – Q vkos'k 

fp=kkuqlkj forfjr gSA 

 

(s) fpUg esa /kukRed 

Ans.   (A) p, s  (B) q, s  (C) q, s  (D) s 

Sol. (Easy) (A) Electrostatic potential energy =  
2

0

1 ( Q)

4 2a




 = 
2

0

Q

8 a
 

 (B) Electrostatic potential energy = 
2

0

1 ( Q) ( Q) ( Q)

4 5a / 2 2 (5a / 2)

    
   

 = 
2

0

3 Q

20 a
 

 (C) Electrostatic potential energy =  
2

0

1 3Q

4 5a
= 

2

0

3 Q

20 a
 

 (D) Electrostatic potential energy = 
2 2

0

1 3Q ( Q) ( Q) ( Q)

4 5a 2 (2a) 2a

    
    

 =  
2

0

27Q

80 a
 

 (Easy) (A) fLFkj oS|qr fLFkfrt ÅtkZ = 
2

0

1 ( Q)

4 2a




  = 
2

0

Q

8 a
 

 (B) fLFkj oS|qr fLFkfrt ÅtkZ 
2

0

1 ( Q) ( Q) ( Q)

4 5a / 2 2 (5a / 2)

    
   

 = 
2

0

3 Q

20 a
  

 (C) fLFkj oS|qr fLFkfrt ÅtkZ  =  
2

0

1 3Q

4 5a
= 

2

0

3 Q

20 a
 

  (D) fLFkj oS|qr fLFkfrt ÅtkZ  = 
2 2

0

1 3Q ( Q) ( Q) ( Q)

4 5a 2 (2a) 2a

    
    

 =  
2

0

27Q

80 a
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DAILY PRACTICE PROBLEMS 
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DPP  No. : B27 (JEE-Advanced) 
Total Marks :  41         Max. Time : 36 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.5        (4 marks 2 min.)  [08, 04] 
Subjective Questions ('–1' negative marking) Q.6 to Q.9             (4 marks 5 min.)  [16, 20] 
Match the Following    (no negative marking) Q.10              (8 marks, 6 min.) [08, 06] 
 

ANSWER KEY OF DPP  NO. : B27 
1. (A)  2. (D)  3. (C)  4. (A) (D)  5. (B)(C)(D) 6. 50 
7. 2 8. The area is 2.6 cm2 . {ks=kQy 2.6 cm2 gSA 9.  = 50 cm.  

10. (A) p  (B) q  (C) p,q  (D) s 

 
1. A balloon is tied to a block. The mass of the block is 2kg. The tension of the string between the balloon 

and the block is 30N. Due to the wind, the string has an angle  relative to the vertical direction.  
cos = 4/5 and sin = 3/5. Assume the acceleration of gravity is g = 10 m/s2. Also assume the block is 
small so the force on the block from the wind can be ignored.  Then the x-component and the  
y-component of the acceleration a of the block.  

 ,d xqCckjk ¼balloon½ ,d CykWd ls ca/kk gSA CykWd dk nzO;eku 2kg gSA xqCckjs rFkk CykWd ds chp Mksjh esa ruko 

30N gSA gok ¼wind½ ds dkj.k] Mksjh dk Å/okZ/kj fn'kk ds lkis{k dks.k  gSA cos = 4/5 rFkk sin = 3/5 xq:Roh; 

Roj.k g = 10 m/s2 ekfu;sA CykWd dks NksVk ekfu;s rkfd CykWd ij gok ds dkj.k cy dks ux.; ekuk tk lds rks 

CykWd ds Roj.k a ds x-?kVd rFkk y-?kVd gSa & 

y

x

T=30N

Balloon

2kg

wind

 
 (A*) 9 m/s2, 2 m/s2  (B) 9 m/s2, 12 m/s2   (C) 18 m/s2, 2 m/s2  (D) 18 m/s2, 12 m/s2  
Sol. The magnitude of the force (from the string) is T = 30N. 
 The x-component = T sin = 30 × 3/5 = 18N. 
 The y-component = T cos = 30 × 4/5 = 24N. 
 The total force on the block is: 
 the x-component = 18N. 
 the y-component = 24 – mg = 24 – 20 = 4N. 
 The x-component of the acceleration = 18N/2kg = 9m/s2. 
 The y-component of the acceleration = 4N/2kg = 2m/s2. 
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gy% cy (Mksjh ls) dk ifjek.k T = 30N. 

 x-?kVd = T sin = 30 × 3/5 = 18N. 

 y-?kVd = T cos = 30 × 4/5 = 24N. 

 CykWd ij dqy cy gS % 

 x-?kVd = 18N. 

 y-?kVd = 24 – mg = 24 – 20 = 4N. 

 Roj.k dk x-?kVd = 18N/2kg = 9m/s2. 

 Roj.k dk y-?kVd = 4N/2kg = 2m/s2. 
 
2. A capacitior is filled with dielectrics as shown in the diagram. Which of the options is correct.   
 ,d la/kkfj=k esa fp=kkuqlkj ijkoS|qr Hkjk gZSA dkSu ls fodYi lgh gksxsa & 

      
 (A) electric field inside dielectric k1 is equal to that of k2. 
 (B) Surface change density on the plates is uniform. 
 (C) Potential difference across k1 is equal to the potential difference across k2. 
 (D*) electric field inside the free space is nonuniform. 
 (A) k1 ijkoS|qr esa fo|qr {ks=k rhozrk k2  esa {ks=k rhozrk ds rqY; gksxh. 

 (B) IysVksa ij i`"Bh; vkos'k ?kuRo le:i gksxk  

 (C) k1 ij foHkokUrj] k2  ij foHkokUrj ds rqY; gksxk. 

 (D*) eqDr vkdk'k esa fo|qr {ks=k vleku gksxk 

Sol.  

 1  2     

 E1  E2 

 
3. A, B, C, D, E, F are conducting plates each of area A and any two consecutive plates separated by a 

distance d. The net energy stored in the system after the switch S is closed is: 
 A, B, C, D, E, F çR;sd {ks=kQy A dh lqpkyd IysVs gS rFkk nks Øekxr IysVksa ds chp dh nwjh d  gSA dqath S dks cUn 

djus ds i'pkr~ fudk; esa laxzfgr ifj.kkeh ÅtkZ gS :    

      

 (A) 203 A
V

2d


   (B) 205 A

V
12d


  (C*) 20A

V
2d


  (D) 20A

V
d


 

Sol. Ceff  = 0A

d


 since effective capacitance between plates A and E is zero.  

 Ceff  = 0A

d


 vr% IysV A o E ds e/; izHkkoh /kkfjrk 'kwU; gSA  

  U = 
1

2
 CV2  = 0A

2d


V2   
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Comprehension 

vuqPNsn  
A wedge ‘B’ of mass 2m is placed on a rough horizontal surface.  The coefficient of friction between 
wedge and the horizontal surface is 1. A block of mass m is placed on wedge as shown in the figure. 
The coefficient of friction between block and wedge is 2. The block and wedge are released from rest. 
2m nzO;eku dk ,d ost ‘B’ ,d [kqjnjs {kSfrt ry ij fLFkr gSA ost rFkk {kSfrt ry ds chp dk ?k”"kZ.k xq.kkad 1 

gSA ,d m nzO;eku dk CykWd ost ij fp=kkuqlkj j[kk gSA CykWd vkSj ost ds chp ?k"”kZ.k xq.kkad 2 gSA CykWd vkSj ost 

fojkekoLFkk ls NksM+s tkrs gS]     
 

1

A

B 



2

 
4. Suppose the inclined surface of the wedge is at  = 37° angle from horizontal and 2 = 0.9 then the 

wedge :       
 (A*) will remain in equilibrium if 1 = 0.5   

(B) will accelerate towards left if 1 = 0 
(C) will acceleration toward left if 1 = 0.25 
(D*) will remain in equilibrium if 1 = 0.3 
ekuk fd ost dk urry {kSfrt ls  = 37° dks.k ij gS vkSj 2 = 0.9 gS] rc ost :  

 (A*) lkE;koLFkk esa jgsxk] ;fn 1 = 0.5 gSA    

(B) cak;h rjQ Rofjr gksxk] ;fn 1 = 0 gSA 

(C) cka;h rjQ Rofjr gksxk] ;fn 1 = 0.25 gSA 

(D*) lkE;koLFkk esa jgsxk] ;fn 1 = 0.3 gSA 
Sol. Since 2 > tan  so block will remain at rest, so net content force on block will be vertically upward. Net 

contact force on wedge due to block will be vertically downward. There is no tendency of sliding of 
wedge so wedge will remain in equilibrium for any value of 1.   
pqafd 2 > tan  blfy, CykWd fojke ij jgsxk] blfy, CykWd ij fufgr dqy cy Å/okZ/kj Åij dh vksj jgsxkA ost 

ij CykWd ds dkj.k dqy cy Å/okZ/kj uhps dh vksj jgsxkA ogk¡ ost ds fQlyus dh izo‘fÙk ugha gS blfy, 1 ds 

fdlh Hkh eku ds fy, ost lkE;koLFkk esa jgsxkA   
 
5. Suppose the inclined surface of the wedge is at  = 37° from angle from horizontal and 2 = 0 the 

wedge will remain in equilibrium if :   
ekuk fd ost dk urry {kSfrt ls  = 37° dks.k ij gSA vkSj 2 = 0 gS rks ost lkE;koLFkk esa jgsxk ;fn 

 (A) 1 = 0.1   (B*)1 = 0.2   (C*)1 = 0.3   (D*)1 = 0.4 
Sol. FBD of wedge  ost dk eqDr oLrq fp=k 

 

 N1 

N 2 mg

37°

 
 N sin 37° = 1 (2mg + N cos 37°) 
 mg cos 37° sin 37° = 1 (2mg + mg cos2 37°) 

 1

12 16
2

25 25

    
 

, 1

12 2

66 16
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6. Figure shows a light, inextensible string attached to a cart that can slide along a frictionless horizontal 
rail aligned along an x axis. The left end of the string is pulled over a small pulley, of negligible mass 

and friction and fixed at height h = 3m from the ground level. The cart slides from x1 = 3 3  m to x2 = 4 
m and during the move, tension in the string is kept constant 50 N. Find change in kinetic energy of the 

cart in joules. (Use 3  = 1.7)       

 fp=kkuqlkj ,d gYdh] vfoLrkfjr jLlh dk ,d fljk {kSfrt xkM+h ls tks x v{k ds vuqfn'k fLFkr ?k"kZ.k jfgr 

jsy&Vªsd ij xfr dj ldrh gS] tksM+k tkrk gSA nwljk fljk gYdh rFkk ?k"kZ.k jghr NksVh f?kjuh }kjk tehu ls  

h = 3m Å¡pkbZ ij rkuk gqvk gSA xkM+h x1 = 3 3  m ls x2 = 4 m rd fQlyrh gS rFkk xfr ds nkSjku jLlh esa ruko 

T = 50 N fu;r j[kk tkrk gS rks xkM+h dh xfrt ÅtkZ esa ifjorZu ¼twy esa½ gksxk ( 3 = 1.7) 

x1x2

A

h=3m

(0,0)

x

y

 
 Ans. 50 
Sol.  Displacement of the point of 'A' of the string  
 jLlh ds fcUnq 'A' dk foLFkkiu 

 = 2 2(3 3) (3)  – 2 24 3  

 = 6 – 5 = 1 m 
 k = Work done by tension ruko }kjk fd;k x;k dk;Z  = 50 × 1 = 50 Joule. 
 
7. The figure shows an RC circuit with a parallel plate capacitor. Before switching on the circuit, plate A of 

the capacitor has a charge –Q0 while plate B has no net charge. Now, at t = 0, the circuit is switched on. 
How much time (in second) will elapse before the net charge on plate A becomes zero. (Given C = 1F, 

Q0 = 1mC,  = 1000 V and 
62 10

R
ln3


  )    

 fp=k esa çnf'kZr RC ifjiFk esa lekUrj iê la/kkfj=k gSA ifjiFk dks pkyw djus ds igys la/kkfj=k dh IysV A ij –Q0 

vkos'k gSA tcfd IysV B vukosf'kr gSA vc t = 0 ij ifjiFk pkyw fd;k tkrk gSA IysV A ij dqy vkos'k 'kwU; gksus es 

fdruk le; (lSd.M esa) yxsxkA (fn;k gS% C = 1F, Q0 = 1mC,  = 1000 V rFkk 



3ln

102 6

R ) 

      

 

R 

A B 

–Q0 

 

 

S 

 
Ans. 2 
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Sol. Let at any time t charge flown through the plate B to plate A is q and instantaneous current is I.  

 ekuk fdlh Hkh le; t ij IysV B ls IysV A dh rjQ izokfgr vkos'k q gS rFkk rkR{k.khd /kkjk I gSA   

 

 

I 
A B 

–Q0+q 

 

 

– q 

R  

 

I 
A B 

–Q0+q 

 

 

– q 

R  

 From loop theorem ywi fl)kUr ls 0
2

2 0 






 
IR

C

Qq
 

  
C

QCq

dt

dq
R

2

22 0
  

  
RC

dt

qQC

dq

222 0




 

 Now for charge on plate A to be zero q = Q0. 

 vc IysV A ij vkos'k 'kwU; gS q = Q0. 

 Integrating lekdyu djus ij   


tQ

RC

dt

qQC

dq

000
222

0

  

 = 











0

0

2

2
ln

QC

QC
RCt  

 Putting the value of C, Q0,  and R We get t = 2 seconds. 

 C, Q0,  rFkk R dk eku j[kus ij t = 2 lsd.M izkIr gksrk gSA  

 
8._ A screw gauge with a pitch of 1mm has 100 divisions on its circular scale. When the screw gauge is 

used to measure the diameter of a uniform wire of length 5.6 cm, the main scale reading is 1 mm and 
the circular scale reading is 47. Calculate the area of the curved surface of the wire in cm2 to 

appropriate significant figures, using  = 
7

22
. There is no zero error in the screw gauge.  

 ,d LØqxst esa 1mm yEckbZ ds pwM+h vUrjky rFkk o`Ùkkdkj iSekus esa 100 leku Hkkx gS rFkk bls 5.6 cm yEckbZ ds 

rkj dk O;kl ekius ds fy, mi;ksx fd;k tkrk gSA eq[; iSekus dk ikB~;kad 1 mm gS rFkk 47 ok¡ o`Ùkkdkj Hkkx eq[; 

iSekus ds lEikrh gSA rks rkj dk i`"Bh; {ks=kQy (cm2 esa) lgh lkFkZd vadksa rd gksxkA LØwxst esa 'kwU; =kqfV ux.; gSA 

(mi;ksx djsa  = 
7

22
) 

Ans.  The area is 2.6 cm2 . {ks=kQy 2.6 cm2 gSA 
 
9._ For the three values of resistances R namely R1, R2 and R3 the balanced positions of jockey are at  A, 

B and C respectively. Which position will show most accurate result for calculation of X. Give reason. B 
is near the mid point of the wire.  

 R izfrjks/k ds rhu ekuksa R1, R2 rFkk R3 ukeksa ds fy, tksfd dh lUrqyu fLFkfr;k¡ Øe'k% A, B rFkk C gSA X dh x.kuk 

ds fy, dkSulh fLFkfr lokZf/kd 'kq) ifjek.k nsxhA dkj.k crkvksaA B rkj ds e/; fcUnq ds utnhd gSA  
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Sol. From wheat stone bridge OghV LVksu lsrq ls    

 

   
R

x
 = 





100
 

   x = 
)100(

R






 

 Taking log on both sides nksuksa vksj y?kqx.kd ysus ij 

   loge x = loge R + loge  – loge (100 – ) 

 differentiating vodyu djus ij  
x

dx
  

   = 


d
–

)100(

)d(








 = 







 



)100(

d100
 

 fractional error in x is least if (100 – ) is maximum and it is when  = 50 cm. 
 x esa vkaf'kd =kqfV U;wure gksxh ;fn (100 – )vf/kdre gS rFkk tc  = 50 cm gSA 
 
10. 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; (system ;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)  resul tan tF 0


     (p)  systemP


will be constant 

 (B) resul tant 0 


     (q)  systemL


will be constant 

 (C) resul tant 0 


 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)  F


ifj.kkeh
 = 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]  P


fudk;
 dk fu;r jgsxkA 

 (B) ;fn ifj.kkeh cyk?kw.kZ 'kwU; gks rks]  L


fudk;
 fu;r jgsxkA 

 (C) ;fn ckº; cy vuqifLFkr gS rks nksuks P


fudk;
 o  L



fudk;
 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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DPP  No. : B28 (JEE-Main) 
Total Marks :  60         Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.11   (3 marks, 2 min.)  [33, 22]  
Comprehension ('–1' negative marking) Q.12 to Q.20     (3 marks 2 min.)   [27, 18] 

 

ANSWER KEY OF DPP  NO. : B28 

1. (A)  2.  (A)  3. (A)  4. (A)  5. (C)  6.  (B)  7. (C) 
8. (A)  9. (B)  10. (A) 11. (D)  12. 9.80 m/sec2    
13. g = 9.8 m/sec2 14. 2.44 %.  15. T = 0.01 lsd.M+  16. (D) 17. (B) 
18.  (D)  19. (B) 20. (C) 
 
1. A ring is formed by joining two  uniform semi circular rings as shown. Mass of ABC part is thrice of part 

ADC. If the ring is hanged vertically by hinging at A about which ring can rotate freely. Find the value of 

tan, where   is angle made by the line AC with vertical in equilibrium 
 nks ,dleku v)Zo`Ùkkdkj oy;ksa dks tksM+dj ,d oy; fp=kkuqlkj cuk;h tkrh gSA ABC Hkkx dk nzO;eku ADC Hkkx 

dk rhu xquk gSA oy; fcUnq A ij Å/okZ/kj yVdh gqbZ gS rFkk bl fcUnq ds lkis{k Lora=krkiwoZd ?kw.kZu dj ldrh gSA 

tan dk eku Kkr djksA tgkW  , lkE;koLFkk eas Å/okZ/kj ds lkFk js[kk AC }kjk cuk;k x;k dks.k gSA 

     





A

B

C

D3m m

 

 (A*) 
1


   (B) 

2


   (C) 

3

2
   (D)   

Sol.  

 





2R


m3m


2R



          

 
   

com

2R 2R3m m
X

4m

    

  R    

 
R 1

tan
.R
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2.  Electric field in a region is given as ˆ ˆ ˆE xi 2yj 3k    in this region point A(3,3,1) and point B (4,2,1) are 

there.The magnitude of work done by the electric field, if 2 coulomb charge is moved from A to B. All 
values given and asked are in SI units.   

 fdlh LFkku ij fo|qr {ks=k ˆ ˆ ˆE xi 2yj 3k    }kjk fn;k tkrk gSA bl {ks=k esa fcUnq A(3,3,1) ij gS rFkk fcUnq B 

(4,2,1) ij gSA fo|qr {ks=k }kjk fd;s x;s dk;Z dk ifjek.k gksxk ;fn 2 dwykWe vkos'k A ls B rd xfr djrk gSA lHkh 

fn;s x;s eku rFkk iwNs x;s eku SI bdkbZ esa gSaA 
 (A*) 3    (B) 4   (C) 5    (D) 6   

Sol:   
(4,2,1)

E

(3,3,1)

W 2 xdx 2ydy 3dz     = –3 

  vB = vA – ER= v – ER
 
3. Figure given below shows uniformly positively charged, thin rod of length L and four points A, B, C and D 

at the same distance d from the rod, with position as marked. If VA, VB, VC and VD are their respective 
potentials then :  

 uhps fn;s x;s fp=k esa L yEckbZ dh iryh le:i vkosf'kr NM+ nh xbZ gS rFkk A, B, C rFkk D pkj fcUnq gSa tks fd NM+ 

ls leku nwjh d ij gSa (fLFkfr;k¡ fp=kkuqlkj fpfUgr gSa)A vxj Øe'k% VA, VB, VC rFkk VD muds laxr foHko gSa rks & 

    

A B C

dL
4

L
2

L

d

D

    
  (A*) VB > VA > VC > VD   (B) VB > VA > VC = VD 

  (C) VA = VB > VC = VD   (D) VD > VB > VA > VC 

Sol.  One can create a mental view of distribution of charge i.e. how much charge is nearer and how much is 
comparatively farther away.  

  dksbZ ,d vkos'kksa ds forj.k dk fnekxh n'̀; iSnk dj ldrk gS vFkkZr~ fdruk vkos'k ikl gS ,oa fdruk rqyukRed 

nwj tk jgk gSA 

 

4. Figure shows an electric line of force which curves along a circular arc. The magnitude of electric field 
intensity is same at all points on this curve and is equal to E. If the potential at A is V, then the potential 
at B is :        

 fp=k esa fo|qr cy js[kk,a fn[kkbz xbZ gS tks o`Rrh; pki ds vuqfn'k gS fo|qr {ks=k dh rhozrk dk ifjek.k odz ds izR;sd 

fcUnq ij leku gS vkSj E ds cjkcj gSA ;fn A ij foHko V gS rks B ij foHko gksxk &  

         

 (A*) V – ER  (B) V – E2R sin
2


 (C) V + ER  (D) V + 2ER sin 

2


 

Sol.   vA – vB = work done by electric field on + 1 coul. charge from A to B = E R
 +1 dwykWe vkos'k ij A ls B rd fo-{ks=k }kjk fd;k x;k dk;Z vA – vB =  E R 
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5. In a binary star system one star has thrice the mass of other. The stars rotate about their common 
centre of mass then :                                                                               

 (A) Both stars have same angular momentum about common centre of mass. 
 (B) Both stars have angular momentum of same magnitude about common centre of mass. 
 (C*) Both stars have same angular speeds. 
 (D) Both stars have same linear speeds.       
 ,d f}rkjkfudk; esa ,d rkjs dk nzO;eku nwljs ls rhu xquk gSA nksauks mHk;fu"B nzO;eku dsUnz ds ifjr% ?kwe jgs gS 

rks:  

 (A) nksauks dk dks.kh; laosx (nzO;eku dsUnz ds ifjr%) leku gksxkA 

 (B) nksauks ds dks.kh; laosx dk ifjek.k (nzO;eku dsUnz ds ifjr%) leku gksxkA 

 (C*) nksauks dh dks.kh; pky leku gksxhA 

 (D) nksauks dh js[kh; pky leku gksxhA 

Sol. In a binary star system  f}rkjk fudk; esa 

   1 = 2   

6.  A force given by x y z
ˆ ˆ ˆF f i f j f k  


  acts on a  particle which moves from (a,b,c) to (d,e,f) . The work done 

by the force F is : (Here A1 , A2, A3 are magnitude of area bounded)  

 ,d cy  x y z
ˆ ˆ ˆF f i f j f k  


 ,d d.k ij dk;Zjr gS ftlls d.k fcUnq (a,b,c) ls fcUnq (d,e,f) rd xfr djrk gSA cy 

F }kjk fd;k x;k dk;Z gksxk : (;gk¡ A1 , A2, A3 ifjc) {ks=kQy dk ifjek.k gS) 

    

    
 (A) A1 + A2 + A3        (B*) A1 – A2 – A3  (C) –A1 + A2 – A3  (D) A1 – A2 + A3  

Sol. w = 
d e f

x y z

a b c

f dx f dy f dz     

 Now  
d

x

a

f dx   is positive since fx > 0 and d > a 

   
e

y

b

f dy  is negative since fy > 0 ; e < b 

   
f

z

c

f dz  is negative fz < 0; f > c   w = + A1 + - A2 - A3 

 w = 
d e f

x y z

a b c

f dx f dy f dz     

 vc   
d

x

a

f dx  /kukRed gS pwafd fx > 0 rFkk d > a 

  
e

y

b

f dy  _.kkRed gS pwafd fy > 0 ; e < b 

  
f

z

c

f dz  _.kkRed  fz < 0; f > c    w = + A1 + - A2 - A3 
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7. A uniform wire of resistance R is stretched uniformly n times & then cut to form five identical wires. 
These wires are arranged as shown in the figure. The effective resistance between A & B will be: 

 R izfrjks/k ds ,d le:i rkj dks ,d leku :i ls [khpadj n xquk dj fn;k tkrk gS fQj bls dkV dj  ik¡p ,d 

tSls rkj cuk fy;s tkrs gSsaA bu rkjksa dks fp=kkuqlkj O;ofLFkr fd;k tkrk gSA A o B ds chp rqY; izfrjks/k gksxk % 

       

 (A) 
nR

5
   (B) 

2

R

5n
  (C*) 

2n R

5
  (D) 

2n R

2
 

Sol. Resistance of wire rkj dk izfrjks/k R = 
A




 

 A = volume of wire = constant 
 A = rkj dk vk;ru = fu;r 

 If   n then  A   
A

n
 

 ;fn   nrks A   
A

n
 

 hence the resistance of wire becomes R = n2 R 
 vr% rkj dk izfrjks/k Rgks tkrk gS = n2 R 

 The resistance of each 
1

5
th part is x = 

R

5


 = 

2n R

5
     

 izR;sd 
1

5
os Hkkx dk izfrjks/k x = 

R

5


 = 

2n R

5
  gSA 

 This is a balanced wheat stone bridge 
 ;g ,d larqfyr OghV LVksu lsrq gSA 

  Equivalent resistance across AB is  
 A o B ds chp rqY; izfrjks/k gSA 

  Req = x =  
2n R

5
 

 
8. A weight W attached to the end of a flexible rope of diameter d=0.75cm is raised vertically by winding 

the rope on a reel as shown. If the reel is turned uniformly at the rate of 2 r.p.s. What is the tension in 
rope. The inertia of rope may be neglected.    

 fp=kkuqlkj d = 0.75 cm O;kl dh yphyh jLlh ,d jhy ij fyiVh gqbZ gSA blds ,d fljs ij W Hkkj tqM+k gSA bl 

Hkkj ls jLlh Å/okZ/kj uhps dh vksj vk jgh gSA ;fn jhy dks  2 pDdj çfr lSd.M dh ,d leku nj ls yisVk tk;s 

rks jLlh esa ruko D;k gS \ jLlh dk tM+Ro ux.; gSA      

      

d

W
  

           
 (A*) 1.019W  (B) 0.51W  (C) 2.04W  (D) W 
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Sol. As tangential acceleration Li'kZ js[kh; Roj.k a = dV/dt = dr/dt 

 but   = 4 and dr/dt = 1.5 (reel is turned uniformly at the rate of 2 r.p.s.) 
 ijUrq  = 4 rFkk dr/dt = 1.5 (jhy dks 2 pDdj çfr lSd.M dh ,d leku nj ls ?kqek;k tkrk gSA) 

   w

T

 
  a = 6 ,  Now by the F.B.D. of the mass.  nzO;eku dk F.B.D.  
      

 T – W = 
W

a
g

   T = W (1 + a/g) put a = 6  T = W (1 + a/g) a = 6  j[kus ij 

  T = 1.019 W 
 
9. A 10kg ball attached at the end of  a rigid rod of length 1m rotates at constant speed in a horizontal 

circle of radius 0.5m and time period 1.57 s as shown in the figure. The force exerted by the rod on the 
ball is: (g = 10 ms-2) 

 1m yEch n`<+ NM+ ds ,d fljs ij ca/kh 10kg dh xsan  0.5m f=kT;k ds {kSfrt o`Ùk es fu;r osx ls ?kwerh gSA 

¼fp=kkuqlkj½ bldk vkorZdky 1.57 s gSA NM+ }kjk xsan ij yxk;k x;k cy gksxk \  (g = 10 ms-2)  

 
 (A) 158 N  (B*) 128 N  (C) 110 N          (D) 98 N   
Sol.  

 

Fv

mg

FH

 
 Let F be the force exerted by rod on the ball ;   
 ekuk F xsan ij NM+ }kjk yxk;k x;k cy gS ;   

  FH = m2r  
     FV = mg  
  F2 = (mg)2 + (m2r)2  

  F = m 2 2 2g ( r)       

 put j[kus ij  = 
2

1.57


= 4 rad/sec.  

 m = 10 kg  and r = 0.5 m  
  F = 128 N. 
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10. A uniform horizontal meter scale (length = 1m) of mass m is suspended by two vertical strings attached 

to its two ends. A small body of mass 2 m is placed on the 75cm from one end . The tension  in the two 
strings are respectively :    

 m nzO;eku dh ,d le:i {kSfrt ehVj Ldsy (yEckbZ = 1m)  dks nks Å/okZ/kj /kkxksa ls nksuks fljksa ls yVkdk;k tkrk 

gSA 2 m nzO;eku dh NksVh oLrq dks ,d fljs ls 75cm nwjh ij j[kk tkrk gSA nksuks jLlh;ksa esa ruko Øe'k% gksxsA  

 (A*) T1 = mg, T2 = 2mg    (B) T1 = 2mg, T2 = mg    
 (C) T1 = 3mg/2, T2 = 3mg/2   (D) T1 = 2mg/3, T2 = 7mg/3  

Sol.  

Balancing forces in vertical direction  
 Å/okZ/kj fn'kk esa larqyu cy  
  3mg = T1 = T2   .........(1) 
 Taking torques about A for rotational equation. 
 ?kw.kZu lehdj.k ds fy;s A ds ifjr% cyk?kw.kZ ysus ij  

  T2 . 1 = 
Mg

z
 + 2Mg . 

3

4
   ........(2) 

 By (1) & o (2) ls   1

2

T

T
 = 

1

2
 . [ Ans.: 1 : 2 ] 

11. A person measures the depth of a well by measuring the time interval between dropping a stone and 

receiving the sound of impact with the bottom of the well. The error in his measurement of time is T = 
0.01 seconds and he measures the depth of the well to be L = 20 meters. Take the acceleration due to 
gravity g = 10ms–2 and the velocity of sound is 300 ms–1. Then the fractional error in the measurement 

L

L


, is closest to :   

 ,d O;fä ,d iRFkj dks dq,as esa fxjkrs le; vkSj dq,sa dh ryh esa l?akV ls mRiUu /ofu ds le; varjky dk ekiu 

djds dq,sa dh xgjkbZ dk irk yxkrk gSA og le;karjky ds ekiu esa =kqfV T = 0.01 lsdsaM ,oa dq,sa dh xgjkbZ  

L = 20 m ekirk gSA xq:Rokd"kZ.k Roj.k g = 10ms–2 ,oa /ofu xfr 300 ms–1 nh xbZ gSA 
L

L


 ds ekiu esa fudVre 

vkaf'kd =kqfV (fractional error) gS   

 (A) 0.2 %  (B) 3%   (C) 5%   (D) 1% 
Ans. (D) 

Sol. t = 
L L

5 300
  

 dt = 
2

1

5

1
L–1/2 dL + 








dL

300

1
 

 dt = 
20

1

52

1
dL + 

300

dL
 = 0.01 

 dL 






 
300

1

20

1
 = 0.01 

 dL 





300

15
 = 0.01 

 dL = 
16

3
 

 
20

1

16

3
100

L

dL
 ×100 = 

16

15
~ 1% 
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COMPREHENSION 

 Determining the value of ‘g’ using a simple pendulum  
////////

L

r

   
 In this exp. a small spherical bob is hanged with a cotton thread. This arrangement is called sample 

pendulum. The bob is displaced slightly and allowed to oscillate. To find time period, time taken for  
50 oscillations is noted using a stop watch. 

 Theoretically T = 
L

2
g

     g = 42  
2

L

T
 .....(1) 

 where L = Equivalent length of pendulum = length of thread () + radius (r) of bob,  

 T = time period of the simple pendulum = 
Time taken for 50 oscillations

50
 

 so ‘g’ can be easily determined by equation ...(1).  
 Graphical method to find ‘g’ : 

   T2 = 
24

L
g

 
  
 

 ............(2)  so, T2  L  

 * Find T for different values of L.  

 * Plot T2 v/s L curve. From equation (2), it should be a straight line, with slope =
24

g

 
  
 

.  

 Find slope of T2 v/s L graph and equate it to 
24

g

 
  
 

 and get ‘g’ . 

 
Maximum permissible error in ‘g’ due to error in measurement of , r and T. 

 g = 42    g = 42 
2

( r)

(t / 50)


 = 42 (2500) 

2

r

t


 

 ln g = ln 42 (2500) + ln ( + r) – 2 ln (t)   
max

g

g

 
 
 

 = 
r

r

  





 + 2 

t

t
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ç;ksx # 3 

 ljy yksyd ls ‘g’ dk eku Kkr djuk  

 bl ç;ksx esa ,d NksVk xksyk /kkxs ls yVdk;k tkrk gSA bls ljy 

yksyd dgrs gSA yksyd dks FkksM+k lk foLFkkfir dj nksyu djus fn;k 

tkrk gSA bldk vkorZdky Kkr djus ds fy, 50 nksyu esa yxk le; 

fojke ?kM+h dh lgk;rk ls çsf{kr fd;k tkrk gSA 

 lS)kfUrd :i ls T =  
L

2
g

   g = 42  
2

L

T
 ....(1) 

////////

L

r

   
 

 tgk¡ L = yksyd dh rqY; yEckbZ = /kkxs dh yEckbZ () + xksyd dh f=kT;k (r)  

 T = ljy yksyd dk vkorZdky = 
50 

50

nksyu e sa yxk le;
 

 vr% ‘g’ dk eku lehdj.k...(1) ls vklkuh ls Kkr fd;k tk ldrk gSA 

‘g’ dk eku Kkr djus ds fy,  vkjs[k fof/k : 

  T2 =  
24

L
g

 
  
 

  ....(2) vr%, T2  L  

 *  vyx&vyx L ds fy, T dk eku Kkr djksA  

 *  T2 v/s L dk xzkQ [khapksA lehdj.k (2) ls] ;g xzkQ ljy js[kh; vkuk pkfg;s ftldk <ky = 
24

g

 
  
 

 gSA  

  T2 v/s L xzkQ dk <ky Kkr djks vkSj mls 
24

g

 
  
 

 ds cjkcj j[kks vkSj ‘g’  dk eku Kkr djksA 

 
 , r vkSj T ds ekiu esa =kqfV ds dkj.k 'g' ds eku esa vf/kdre vuqes; =kqfV %  

 g = 42    g = 42 
2

( r)

(t / 50)


 = 42 (2500) 

2

r

t


 

 n g = n 42 (2500) + n ( + r) – 2n (t) 
max

g

g

 
 
 

 = 
r

r

  





 + 2 

t

t


 

12. In certain observation we got  = 23.2 cm, r = 1.32 cm, and time taken for 10 oscillation was 10.0 sec. 
Estimate the value of ‘g’ in proper significant figure. (take 2 = 10) 

 fdlh çs{k.k esa  = 23.2 cm, r = 1.32 cm, vkSj 10 nksyu esa yxk le; 10.0 sec. vkuk gSA ‘g’ dk eku mfpr 

lkFkZd vadks esa Kkr djksA (2 = 10) 
Solution :  Equivalent length of pendulum L = 23.2 cm + 1.32 cm 
    = 24.5 cm (according to addition rule of S.F.) 

   And time period T = 
10.0

1.00
10

    (Three significant figures) 

   get g = 42
2

L

T
   = 4 × 10  

 2
24.5 cm

1.00
  (in 3 S.F.) 

   = 4 × 10 × 
2

2 2

24.5 10 m

(1.00) sec


 = 9.80 m/sec2   Ans. 

  yksyd dh rqY; yEckbZ L = 23.2 cm + 1.32 cm = 24.5 cm (lkFkZd vadks ds ;ksx ds fu;ekuqlkj) 

   vkSj vkorZdky T =
10.0

1.00
10

  (rhu lkFkZd vad) 
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   g = 42
2

L

T
= 4 × 10

 2
24.5 cm

1.00
     (3 lkFkZd vaadksa esa)    

   = 4 × 10 ×  
2

2 2

24.5 10 m

(1.00) sec


  = 9.80 m/sec2   

 
13. For different values of L, we get different values of ‘T’. The curve between L v/s T2 is shown. Estimate 

‘g’ from this curve. (take 2 = 10) 
 L ds vyx&vyx ekuksa ds fy, ‘T’ ds vyx&vyx eku çkIr gq,A L v/s T2 dk xzkQ fp=kkuqlkj vkrk gSA bl vkjs[k 

ls ‘g’ dk eku Kkr djksA (2 = 10) 

 

Solution :  L = 2
2

g
T

4

 
  

 so slope of curve between L v/s T2  =  
2

g

4

 
  

 

   slope = 
0.49

2
 =  

2

g

4
  g = 9.8 m/sec2 Ans. 

  L = 2
2

g
T

4

 
  

 vr% L v/s T2  vkjs[k dh <ky =  
2

g

4

 
  

 

   <ky gksuk pkfg, = 
0.49

2
 = 

2

g

4
   g = 9.8 m/sec2 

 
14. In certain observation we got  = 23.2 cm, r = 1.32 cm, and time taken for 10 oscillation was  

10.0 sec. Find maximum permissible error in (g) 
 fdlh çs{k.k esa  = 23.2 cm, r = 1.32 cm  vkSj 10 nksyu esa yxk le; 10.0 sec vkrk gSA (g) ds eku esa vf/kdre 

vuqes; =kqfV Kkr djksA 

Solution :    = 23.2    = 0.1 cm 
   r = 1.32 cm    r = 0.01 cm 
   t = 10.0 sec    t = 0.1 sec 

   
max

g

g

 
 
 

 = 
0.1 cm 0.01 cm 0.1sec

2
23.2cm 1.32cm 10.0sec

   
 × 100% = 2.44 %. 

15. Time is measured using a stop watch of least count 0.1 second. In 10 oscillation, time taken is  
20.0 second. Find maximum permissible error in time period. 

 le; dks fojke ?kM+h ls ekik tkrk gS ftldk vYirekad 0.1 lsd.M+ gSA 10 nksyu esa isUMqye dks 20.0 lsd.M+ yxrs gSaA 

vkorZdky ekiu esa vf/kdre =kqfV Kkr djksA 

Solution :   T = 
Total time t

Total oscillation 10
  

     T = 
t

10


 = 

0.1

10
 

    T = 0.01 second.   

 Solution :   T = 
t

10


dqy le; 

dqy nksyu
    T = 

t

10


 = 

0.1

10
 ;      T = 0.01 lsd.M+ 
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16. A student performs an experiment for determination of
2

2

4
g 

T

 
  
 


, "" 1m, and he commits an error 

of "". For T he takes the time of n oscillations with the stop watch of least count t. For which of the 
following data, the measurement of g will be most accurate ? 

 ,d Nk=k 
2

2

4
g 

T

 
  
 


, dk eku Kkr djus dk ç;ksx djrk gSA   1m vkSj  es =kqfV  crykrk gSA  

T dk eku Kkr djus ds fy, og n nksyu esa yxk le; fojke ?kM+h ls çsf{kr djrk gSA ftldk vYirekad t gSA 

buesa ls fdl çs{k.k esa g esa =kqfV U;wure gksxh ?      

 (A) L = 0.5, t = 0.1, n = 20   (B) L = 0.5, t = 0.1, n = 50 

 (C) L = 0.5, t = 0.02, n = 20  (D) L = 0.1, t = 0.05, n = 50   

Answer.  (D)  

Solution :  Here T = 
total time t

total oscillation n
   so dT = 

dt

n
 

   
g

g


 = 

L T
2

L T

 
  

   (A) 
g 0.5 0.1/ 20

2
g 1 T


    (B) 

g 0.5 0.1/ 50
2

g 1 T


   

   (C) 
g 0.5 0.02/ 20

2
g 1 T


   (D) 

g 0.1 0.05 /50
2

g 1 T


   

   So % error in g will be minimum in option (D)  

  T = 
t

n


dqy le;

dqy  nksyuk sa dh la[; k
  vr%  dT = 

dt

n
 ;   

g

g


 = 

L T
2

L T

 
  

   (A) 
g 0.5 0.1/ 20

2
g 1 T


      (B) 

g 0.5 0.1/ 50
2

g 1 T


   

  (C) 
g 0.5 0.02/ 20

2
g 1 T


      (D) 

g 0.1 0.05 /50
2

g 1 T


   

   vr% fodYi (D) esa g esa % =kqfV U;wure gksxhA 

17. The period of oscillation of a simple pendulum is T = 2
L

g
. Measured value of L is 20.0 cm known to 

1 mm accuracy and time for 100 oscillations of the pendulum is found to be 90s using a wrist watch of 
1s resolution. The accuracy in the determination of g is :   

 fdlh ljy yksyd dk vkorZdky, T = 2 
L

g
gSA L dk ekfir eku 20.0 cm gS] ftldh ;FkkFkZrk 1 mm gSA bl 

yksyd ds 100 nksyuksa dk le; 90s gS] ftls 1s foHksnu dh ?kM+h ls ekik x;k gS] rks g ds fu/kkZj.k esa ;FkkZFkrk gksxh%   
 (1) 2%    (2*) 3%   (3) 1%    (4) 5%  
Ans. (2) 

Sol. Given fn;k gS   
L 0.1

L 20


  

 T =  
t

100
sec.  where t = 1 sec.  

 g = 
2

1

4

 
   2

L

T
 = 

2

1

4

 
    2

L

t
100

  
g

100%
g


   = 

L 2 t
100 100

L t

 
    

 
g

100%
g


  =

0.1

20

 
 
 

 100 + 2 
1

90

 
 
 

100= 2.72% 

 so nearest option is 3%     
 vr% lehiorhZ fodYi 3% gSA 
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18.  A student measures the time period of 100 oscillations of a simple pendulum four times. That data set is 

90 s, 91 s, 95 s and 92 s. If the minimum division in the measuring clock is 1 s, then the reported mean 
time should be :     

 ,d Nk=k ,d ljy&vkorZ&nksyu ds 100 vko`fÙk;ksa dk le; 4 ckj ekirk gS vkSj mudks 90 s, 91 s, 95 s vkSj  

92 s ikrk gSA bLrseky dh xbZ ?kM+h dk U;wure vYika'k 1 s gSA rc ekis x;s ek/; le; dks mls fy[kuk pkfg;s % 
 (1) 92 ± 5.0 s  (2) 92 ± 1.8 s  (3) 92 ± 3 s  (4*) 92 ± 2 s 
Ans. (4) 

Sol. tmean = 
90 91 95 92

4

  
= 92 sec. 

 absolute error in each reading  = 2, 1, 3, 0 

 mean error = 
2 1 3 0

1.5sec.
2

  
  

 put the least count of the measuring clock is 1 sec. 
 so it cannot measure upto 0.5 second so we have to round it off. 
 so mean error will be 2 second 
 so t = 92 ± 2 sec. 
 izR;sd ikB~;kad esa ije =kqfV = 2, 1, 3, 0 

 ek/; =kqfV = 
2 1 3 0

1.5sec.
2

  
  

 ekiu ?kM+h ds vYirekad 1 sec dks j[kus ij 

 vr% ;g 0.5 lsd.M rd ugha eki ldrh gS 

 blfy;s bldks iw.kk±fdr djuk iM+rk gS  

 vr% ek/; =kqfV 2 lsd.M 

 vr% t = 92 ± 2 sec. 
 
Comprehension–2 

If the measurement errors in all the independent quantities are known, then it is possible to determine 

the error in any dependent quantity. This is done by the use of series expansion and truncating the 

expansion at the first power of the error. For example, consider the relation z = x/y. If the errors in x, y 

and z are x, y and z, respectively, then   

 
1

x x x x y
z z 1 1

y y y x y


                

. 

The series expansion for
1

y
1

y


 
 

 
, to first power in y/y, is 

y
1

y

 
 
 

 . The relative errors in 

independent variables are always added. So the error in z will be  

x y
z z

x y

  
   

 
. 

The above derivation makes the assumption that x/x << 1, y/y << 1. Therefore, the higher powers of 

these quantities are neglected.    

(There are two questions based on PARAGRAPH “A”, the question given below is one of them) 
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vuqPNsn “A”  

;fn lHkh LorU=k jkf'k;ksa (independent quantities) dh ekiu =kqfV;k¡ (measurement errors) Kkr gks] rks fdlh 

fuHkZj jkf'k (dependent quantity) dh =kqfV dk ifjdkyu (calculation) fd;k tk ldrk gSA bl ifjdyu eas Js.kh 

çlkj (series expansion) dk ç;ksx fd;k tkrk gS vkSj bl çlkj dks =kqfV (error) ds igys ?kkr (first power) ij 

:fUMr (truncate) fd;k tkrk gSA mnkgj.k Lo:i] lEcU/k z = x/y eas ;fn vkSj x, y vkSj z dh =kqfV;k Øe'k% x, y 

and z gks rks   

   
1

x x x x y
z z 1 1

y y y x y


                

 

1
y

1
y


 
 

 
 dk Js.kh izlkj] y/y esa igys ?kkr rd] 

y
1

y

 
 
 

  gSA Lor=k jkf'k;ksa dh vkisf{kd =kqfV;kW (relative 

errors) lnSo tksM+h tkrh gSA blfy, z dh =kqfV gksxhA  

  
x y

z z
x y

  
   

 
 

mijksDr ifjdyu esa x/x << 1, y/y << 1 ekus x;s gSaA blfy, bu jkf'k;ksa dh mPprj ?kkrsa (higher powers) 

misf{kr gSaA  (vuqPNsn “A” ij nks iz'u vk/kkfjr gSa] uhps fn;k x;k iz'u muesa ls ,d gSA) 

19. Consider the ratio 
(1 a)

r
(1 a)





 to be determined by measuring a dimensionless quantity a. If the error in 

the measurement of a is a (a/a << 1), then what is the error r in determining r ? 

 ,d foek&jfgr (dimensionless) jkf'k  dks ekidj] ,d vuqikr (ratio) 
(1 a)

r
(1 a)





 
dk ifjdyu djuk gSA ;fn  

dh ekiu dh =kqfV  a (a/a << 1) rks r ds ifjdyu dh =kqfV r D;k gksxh  ?   

 (A) 
2

a

(1 a)




  (B) 

2

2 a

(1 a)




  (C) 

2

2 a

(1 a )




  (D) 

2

2a a

(1 a )




     

Ans. (B) 

Sol. 
dr

da
 = 

2

(1 a)(–1) – (1– a)

(1 a)




 

  dr = 
2

–2dr

(1 a)
 

20. In an experiment the initial number of radioactive nuclei is 3000. It is found that 1000 ± 40 nuclei 
decayed in the first 1.0 s. For |x| << 1, n(1 + x) = x up to first power in x. The error , in the 
determination of the decay constant , in s−1, is   

 ,d ç;ksx ds vkjEHk eas jsfM;ks,fDVo ukfHkdksa dh la[;k 3000 gSA ç;ksx ds igys 1.0 lSdaM esa 1000 ± 40 ukfHkdksa dk 

{k; gks tkrk gSA ;fn |x| << 1 gks rks x ds igys ?kkr rd n(1 + x) = x gSA {k;kad (decay constant)  ds fu/kkZj.k esa 

=kqfV , s−1, esa gS   
(A) 0.04   (B) 0.03   (C) 0.02   (D)  0.01 

Ans. (C) 
Sol. N = N0e–t 
 nN = nN0 – t 
 different w.r.t. 
 ds lkis{k vodyu djus ij  

 
1 dN

N d
 = 0 – t 

d = 
dN

Nt
 = 

40

2000 1
 = 0.02 
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DPPDPPDPP
DAILY PRACTICE PROBLEMS 

NO. B29 TO B30 
 

DPP  No. : B29 (JEE-Advanced) 
Total Marks :  37         Max. Time : 29 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.5         (4 marks 2 min.)  [16, 08] 
Comprehension ('–1' negative marking) Q.6 to Q.7               (3 marks 2 min.)  [06, 04] 
Subjective Questions ('–1' negative marking) Q.8 to Q.10              (4 marks 5 min.)  [12, 15] 
 

ANSWER KEY OF DPP  NO. : B29 

1. (B) 2. (A) (B)  3. (A) (C)  4. (A) (C)  5. (B) (D)  6. (B)  7. (C) 

8. 1  9. sin2 10. (a) V cosec    (b)   =  PV

R
 = 

5V

4R
 

 
1. You are given two unknown resistors X and Y. These resistances are to be determined, using an 

ammeter of RA = 0.5  and a voltmeter of Rv = 20 k. It is known that X is in range of a few ohms and 
Y is in the range of several kilo ohm's. Which circuit is preferable to measure X and Y : 

 vkidks nks vKkr izfrjks/k X o Y fn;k tkrk gS] ftldk izfrjks/k vkidks vehVj RA = 0.5  rFkk oksYVehVj Rv = 20 

k }kjk Kkr djuk gSA ;g tkurs gq, fd X dh ijkl dqN vkse dh gS rFkk Y dh ijkl dqN fdyks vkse dh gSA X o 

Y dks ekfir djus ds fy, dkSulk ifjiFk T;knk mi;qDr gS\ 

   Resistor izfrjks/k    Circuit ifjiFk 
    x     (a) 
    y     (b) 
 (A) x  (a), y  (b)     (B*) x  (b), y  (a)  
 (C) x  (a), y  (a)     (D) x  (b), y  (b)  
Sol. (B) 
 If R is very large  (~ K )   ;fn R vR;f/kd gS (~ K )   
 Then measured resistance from arrangement (a) will be 
 rks foU;kl (a) ls ekfir izfrjks/k gksxkA  

 Rmeasured  = R + RA  R 

 So (a) will be preferred vr% (a) T;knk mi;qDr gksxk  

 If R is very small ( few Ohm) ;fn R vR;Yi gS ( dqN vkse) 

 then measured resistance from (b) will be  rks foU;kl (b) ls ekfir izfrjks/k gksxkA  

 Rmeasured =  where tgka R/Rv is negligible ux.; gSA 
 so, Rmeasured    R 
 So (b) will be preferred vr% (b) T;knk mi;qDr gSA 
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2. A particle moving with constant speed u inside a fixed smooth spherical bowl of radius a describes a 

horizontal circle at a distance 
a

2
 below its centre. 

 ,d fLFkj ?k"kZ.k jfgr a f=kT;k ds ,d fpdus xksykdkj I;kys ¼tks {kSfrt o`Ùk of.kZr djrk gS½ esa ,d d.k I;kys ds 

dsUnz ls uhps 
a

2
 nwjh ij xfr dj jgk gSA 

 (A*) The radius of the circular motion is 
a 3

2
 

 (B*) The value of u is 
3ag

2
 

 (C) The normal reaction of the spherical surface on the particle is 
mg

2
 

 (D) The magnitude of the resultant force acting on the particle is zero, in an inertial frame. 

 (A*) o`Ùkh; xfr dh f=kT;k 
a 3

2
 gSA  

 (B*) u dk eku 
3ag

2
  gksxkA  

 (C) d.k ij xksykdkj lrg dh vfHkyEc izfrfØ;k 
mg

2
  gksxhA 

 (D) d.k ij dk;Zjr ifj.kkeh cy dk ifjek.k tM+Roh; funsZ'k rU=k esa 'kwU; gksxkA 

Sol:   

r = a sin 60° = 
a 3

2
                                                                 

 Nsin 60° = 
2mu

r
 B  

 N cos60° = mg 

 From the above two equations we get u = 
3ag

2
 

 mijksDr nksauks lehdj.kksa ls ge çkIr djrs gS u = 
3ag

2
 

3. A bob of mass 2 kg is suspended from point O of a cone with an inextensible string of length 3 m. It is 
moving in horizontal circle over the surface of cone as shown in the figure. Then : (g = 10 m/s2)  

 2 kg nzO;eku dk ,d yksyd ,d 'kadq ds fcUnq O ls 3 m yEckbZ dh vforkU; Mksjh ls yVdk gqvk gSA og 'kadq dh 

lrg ij n'kkZ;s vuqlkj {kSfrt o`Ùk esa xfr dj jgk gSA rc & (g = 10 m/s2)  

      
 (A*) bob looses contact with cone if v 5  m/s (B) normal force on bob is 19 N when v = 2 m/s 

 (C*) tension in string is 
38

3
N when v = 2 m/s (D) normal force on bob is 

17

3
N when v = 2m/s 
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 (A*) yksyd 'kadq ls lEidZ NksM+ nsrk gS ;fn v 5 m/s gSA  

 (B) yksyd ij vfHkyEc izfrfØ;k 19 N gS tc v = 2 m/s gSA 

 (C*) Mksjh esa ruko 
38

3
N gS tc v = 2 m/s gSA 

 (D) yksyd ij vfHkyEc izfrfØ;k 
17

3
N gS tc v = 2m/s gSA 

Sol.  

T cos30º + N sin30º = mg 
  3 T + N = 2 mg  ..............(i) 

  T sin30º – N cos30º = 
2mv

( 3 / 2)
      

  T sin30º – 3N  = 4mv2   
  3T  – 3N = 4mv2   ..............(ii) 

 by (i),)(ii) ls  N = 
22mg 4mv

4


 ; T = 

26mg 4mv

4 3


 

 for N > 0 ds fy,  v < 5 m/s 

 at v = 2 ij  T = 
38

3
N ; N = 2N. 

 
Comprehension 
 A block is tied within two springs, each having spring constant equal to k. Initially the springs are in their 

natural length and horizontal as shown in the figure, the block is released from rest. The springs are 
ideal, acceleration due to gravity is g downwards. Air resistance is to be neglect. The natural length of 

spring is 0. The decrease in height of the block till it reaches equilibrium is 03   .    

 ,d CykWd nks fLiazxksa ls tqM+k gqvk gS] izR;sd fLiazx dk fLizax fu;rkad k gSA izkjEHk esa fLiazx mudh izkÑfrd yEckbZ esa 

fp=kkuqlkj {kSfrt fLFkfr esa gS] CykWd dks fojkekoLFkk ls NksM+k tkrk gSA fLiazx vkn'kZ gSA xq:Ro ds dkj.k Roj.k uhps 

dh vksj g gSA ok;q izfrjks/k ux.; gS] fLizax dh izkÑfrd yEckbZ 0 gSA lkE;koLFkk rd igq¡pus esa CykWd dh Å¡pkbZ esa 

deh 03   gksrh gSA 

 



k  k  

g
 

4. Choose the correct option(s)  
 lgh fodYiksa dk p;u dhft;s % 

 (A*) The mass of the block is  03k

g


 

 (B) Velocity of the blocks becomes zero at the equilibrium postion. 
(C*) Maximum speed of the block in motion when it is released from the shown horizontal position is  

04g

3


 

(D) The acceleration of the block, just after cutting any one of the strings (at the shown instant), is less 
than g. 
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 (A*) CykWd dk nzO;eku 03k

g


 gksxk   

 (B) lkE;koLFkk ij CykWd dk osx '‘kwU; gks tk;sxk  

(C*) iznf'kZr {kSfrt fLFkfr ls NksM+us ij xfr ds nkSjku vf/kdre pky 04g

3


 gSA 

(D)  iznf'kZr {k.k ij fdlh Hkh ,d fLizax dks dkVus ds rqjUr i’'pkr~ CykWd dk Roj.k g ls de gksxkA 
 

Sol. (A) 0 + x0 = 2 2
0 03    = 20     x0 = 0  

L0

3L0

L +x0 0



tan  = 3
  = 60°  

 mg = 2[kx0 sin 60°]  =  03 k     

   m = 
3 k

g


 

 (C) The block will have maximum speed at its equilibrium position. by energy conservation 

  0 + 3 mg0 + 0 = 21
mv

2
 + 0 +  20

1
k 2

2

 
  

  

    21
mv

2
 =  03mg – k0

2  

    v2  =  
2
0

0

2k
2 3 g

m



  

 =  
2
0

0

0

2 g
2 3 g

3L



 = 0 0 0

0 0

6g 2g 4g2
2 3g g

3 3 3


  

  
   

5. Now suppose that the block is at its equilbrium position initially.  
 ekuk CykWd izkjEHk esa fojke voLFkk esa gSA 

(A) The block will perform SHM for any vertical displacement   

(B*) Time period of the block is 
m

4
6k

  for small displacement in the vertical direction  

(C)  The total energy stored in both the springs at the equilibrium postiion is 2
04k  

(D*) The acceleration of the block, just after any one of the springs is cut, is 
g

3
 

(A) fdlh Hkh Å/okZ/kj foLFkkiu ds fy;s CykWd ljy vkorZ xfr djsxkA  

(B*) Å/okZ/kj fn’'kk esa vYi foLFkkiu ds fy;s CykWd dk vkorZdky 
m

4
6k

  gSA 

(C) lkE;koLFkk ij nksuksa fLizax esa lafpr ÅtkZ 
2
04k  gSA 

(D*) fdlh Hkh fLizax dks dkVus ds rqjUr i’'pkr~ CykWd dk Roj.k 
g

3
 gSA 

Sol (B) Let the block is shifted downwards by small x then Restoring force 
 F = 2k (0 + xcos30°)cos30° – mg 
 = 2kcos230°x + 2k0cos30° – mg 

  = 
6k

4m
  T = 

4m
2

6k
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(D) Freebody diagram after cutting right spring  

  mg 

k0

30°

 

Resultant of two forces gives anet = 
g

3
 

Comprehension –1 vuqPNsn–1:  
 In the Ohm’s law experiment to find resistance of unknown resistor R, following two arrangements (a) 

and (b) are possible. 
 vkse ds fu;e ds iz;ksx ls vKkr izfrjks/k R dk eku Kkr djrs gS] blds fy, nks rjhds (a) rFkk (b) lEHko gSA  

A

v

(a)       

A

v

(b)  
 The resistance measured is given by 
 ekfir izfrjks/k R fn;k tkrk gSA 

    measured

V
R

i
  

 V = voltage reading of voltmeter, i = current reading of ammeter. 
 But unfortunately the ammeters and voltmeter used are not ideal, but having resistance RA and Rv 

respectively. 
 V = oksYVehVj }kjk ekik x;k foHkokUrj, i = vehVj }kjk ekih xbZ /kkjkA 

 ysfdu mi;ksx esa fy, x;s vehVj o oksYVehVj vkn'kZ ugh gSA budk izfrjks/k RA o Rv gSA  
 

6. For arrangement (a), the measured resistance is  
 fp=k (a), ds fy, ekfir izfrjks/k gksxk & 

 (A) R + Rv  (B*) R + RA  (C) v

v

RR

R R
  (D) v

A
v

RR
R

R R



 

Sol.   (B) 

A

V

R RA

i

 
 Reading of Ammeter vehVj dk ikB~;kad = i  

 Reading of voltmeter oksYVehVj ikB~;kad  = P.d. across voltmeter oksYVehVj ij foHko iru  
 = P.d. across (R + RA) system = i (R + RA) 
 = fudk; (R + RA) ij foHko iru = i (R + RA) 

  Measured resistance ekfir izfrjks/k  = 
V

i
 = 

 Ai R R

i


 = R + RA 

7. For arrangement (b), the measured resistance is  
 fp=k (b), ds fy, ekfir izfrjks/k gksxk & 

 (A) R + Rv  (B) R + RA  (C*) v

v

RR

R R
  (D) v

A
v

RR
R

R R
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Sol.  (C) 

 
V

R RA

RV iV

A
i – iv i

 
• Reading of Ammeter vehVj ikB~;kad  = i 

  and o  iv RV = (i – iv) R  iV = 
v

i R

R R
 

• Reading of Voltmeter oksYVehVj ikB~;kad V = i Req =  
v

v

RR
i

R R



 

  measured resistance ekfir izfrjks/k  = 
v

i
 = 

 v viRR / R R

i


 = v

v

RR

R R
 

8. A satellite is orbiting around the earth in a circular orbit and in this orbit magnitude of its acceleration is 
‘a1’. Now a rocket is fired in the direction of motion of satellite from the satellite due to which its speed 
instantaneously becomes half of initial, just after the rocket is fired acceleration of satellite has 

magnitude ‘a2’ . Then the ratio 1

2

a

a
 is (Assume there is no external force other than the gravitational 

force of earth before and after the firing of rocket from the satellite)   
 ,d mixzg i`Foh ds pkjksa vksj o`Ùkh; d{kk esa ?kwe jgk gSa] ,oa bl d{kk esa blds Roj.k dk ifjek.k ‘a1’ gSA vc mixzg 

ls ,d jkWdsV mixzg dh xfr dh fn'kk esa nkxk tkrk gS] ftlds dkj.k bldh pky izkjfEHkd dh vk/kh gks tkrh gSa] 

jkWdsV nkxus ds rqjUr ckn mixzg ds Roj.k dk ifjek.k ‘a2’ gSA vuqikr  1

2

a

a
 dk eku mÙkj iqfLrdk esa Hkfj;sA (;g 

ekfu;s mixzg ls jkWdsV NksM+s tkus ds igys o ckn esa i`Foh ds xq:Roh; cy ds vykok dksbZ cká cy ugha gSA  
 Ans.  1  

Sol. a1 = 
F

m
 = 

2

GM

r
  

 It is same in both cases  ;g nksuksa fLFkfr;ksa esa leku gSA 

   1

2

a

a
 = 1 

9. A ball is held at rest in position A by two light cords (as in figure). The horizontal cord is cut  and 

the ball starts swinging as pendulum. The ratio of the tension in the supporting cord in position B (after 
cut) to that in position A (before cut) will be ______.    

 nks gYdh Mksfj;ksa }kjk ,d xsan dks fLFkfr A esa fLFkj j[kk tkrk gSA (fp=kkuqlkj)A {kSfrt Mksjh dks dkV nsus ij xsan 

yksyd dh Hkkafr >wyus yxrh gSA yVdh gq;h Mksjh esa fLFkfr B (dkVus ds ckn) o fLFkfr  A (dkVus ls iwoZ) esa mRiUu 

rukoksa dk vuqikr ______ gksxkA 

       
 [ Ans: sin2]   
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10. A rod AB is moving on a fixed circle of radius R with constant velocity ‘v’ as shown in figure. P is the 

point of intersection of the rod and the circle. At an instant the rod is at a distance x = 
3R

5
 from centre 

of the circle. The velocity of the rod is perpendicular to the rod and the rod is always parallel to the 
diameter CD. 
fp=kkuqlkj ,d NM+  AB, R f=kT;k ds fLFkj o`Ùk ij fu;r osx ‘v’ ls xfr dj jgh gSA o`Ùk rFkk NM+ dk çfrPNsnu 

fcUnq P gSA fdlh {k.k o`Ùk ds dsUnz ls NM+ dh nwjh x = 
3R

5
 gSA NM+ dk osx NM+ ds yEcor~ gS rFkk NM+ ges'kk O;kl 

CD ds lekUrj gSA  

      
 (a) Find the speed of point of intersection P.  
 çfrPNsnu fcUnq  P dh pky Kkr djksA    
 (b) Find the angular speed of point of intersection P with respect to centre of the circle.  
 çfrPNsnu fcUnq P dh o`Ùk ds dsUnz ds lkis{k dks.kh; pky Kkr djksA    [6] 

Sol. (a)   
  As a rod AB moves, the point ‘P’ will always lie on the circle.  
  its velocity will be along the circle as shown by ‘VP’ in the figure. If the point P has to lie on 

  the rod ‘AB’ also then it should have component in ‘x’ direction as ‘V’. 
  VP sin  = V  VP = V cosec  

 here cos =  
x

R
= 

1

R
 . 

3R

5
 = 

3

5
  

  sin = 
4

5
  cosec  = 

5

4
 

  VP =  
5

4
V   ...Ans. 

gy (a)   

 
  tc NM+ AB xfr djsxh] fcUnq ‘P’ ges'kk o`Ùk ij fLFkr gksxkA  
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  fp=kkuqlkj bldk osx ‘VP’ o`Ùk ds vuqfn'k gksxkA ;fn fcUnq P NM+ ‘AB’ ij fLFkr gksxk rks bldk ‘x’ fn'kk esa 

?kVd ‘V’ gksuk pkfg,A 

  VP sin  = V  VP = V cosec  

 ;gk¡ cos =  
x

R
=  

1

R
.  

3R

5
= 

3

5
  

  sin = 
4

5
  cosec  = 

5

4
 

  VP =  
5

4
V   ...Ans. 

Sol. (b)   = PV

R
 =

5V

4R
  

 ALTERNATIVE SOLUTION :  oSdfYid gy 
 Sol. (a) Let ‘P’ have coordinate (x, y) 
  ekuk ‘P’ ds funsZ'kkad  (x, y) 

  x = R cos , y = R sin . 

  VX =  
dx

dt
= – R sin 

d

dt


  = V     

d

dt


 = 

V

Rsin




 

 rFkk and   VY = R cos  
d

dt


 = R cos  

V

R sin

 
  

 = – V cot  

   VP =  2 2
x yV V =  2 2 2V V cot  = V cosec    ...Ans. 

 Sol. (b)    =  PV

R
 = 

5V

4R
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1. (C)  2.  (D)  3. (D)  4. (B)(C) (D) 5. (C)  6. (A)  

7. (C) 8. 2 29 N  9. 
3a 4b

5 5
  10. (A) q  (B) s  (C) s  (D) q 

 
1. The number of circular divisions on the shown screw gauge is 50. It moves 0.5 mm on main scale for 

one complete rotation. Main scale reading is 2. The diameter of the ball is : 
 fp=k esa çnf'kZr LØwxst esa 50 o`Ùkkdkj Hkkx gSA ;g eq[; iSekus ij ,d iw.kZ ?kw.kZu ds fy, 0.5 mm xfr djrk gS rFkk 

eq[; iSekus ij ikB~;kad 2 gSA ckWy dk O;kl gS : 

 

5 0 

       

25 2 

 
 (A) 2.25 mm  (B) 2.20 mm  (C*) 1.20 mm  (D) 1.25 mm 

Sol. Zero error = 
0.5

5
50

   = 0.05 mm 

 Actual measurement 

 = 2 × 0.5 mm + 25 × 
0.5

50
 – 0.05 mm 

 = 1 mm + 0.25 mm – 0.05 mm = 1.20 mm.  

Sol. 'kwU; =kqfV = 
0.5

5
50

   = 0.05 mm 

 ;FkkFkZ ekiu 

 = 2 × 0.5 mm + 25 × 
0.5

50
 – 0.05 mm 

 = 1 mm + 0.25 mm – 0.05 mm = 1.20 mm.  
 



 

  

 

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 258 5555  | CIN: U80302RJ2007PLC024029 
 

2.  A student performs an experiment for determination of 
2

2

4
g 

T

 
 
 


,   1m, and he commits an error 

of . For T he takes the time of n oscillations with the stop watch of least count T and he commits a 
human error of 0.1 sec. For which of the following data, the measurement of g will be most accurate ? 

 (A) L = 0.5, T = 0.1, n = 20    (B) L = 0.5, T = 0.1, n = 50 
 (C) L = 0.5, T = 0.01, n = 20   (D*) L = 0.1, T = 0.05, n = 50  

  ,d fo|kFkhZ 
2

2

4
g 

T

 
 
 


 dh x.kuk ds fy, ,d ç;ksx djrk gS]   1m rFkk  =kqfV crkrk gSA T vYirekad 

okyh LVkWi okWp dh lgk;rk ls T ds fy, n nksyuksa dk le; Kkr djrk gS rFkk 0.1 sec O;fDrxr =kqfV crkrk gSA 

fuEu es ls fdu vkadM+ks ds fy, g dk ekiu lcls ;FkkFkZ gksxk ?   

 (A) L = 0.5, T = 0.1, n = 20    (B) L = 0.5, T = 0.1, n = 50 
 (C) L = 0.5, T = 0.01, n = 20   (D*) L = 0.1, T = 0.05, n = 50  

Sol. 
g

g


 = 

L T
2

L T

 
  

 In option (D) error in g is minimum and number of repetition of measurement are maximum. In this 
case the error in g is minimum.  

 fodYi (D) esa g esa =kqfV U;wure gS o ekiu vko`fr vf/kdre gSA vr% bl izdj.k esa g  =kqfV U;wure gksxhA  
 
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 
2mv

r
 

 (C) force exerted by air on the plane is 
2

0

mv
mg

r
  

 (D*) force exerted by air on the plane is 
22

2
0

mv
(mg )

r

 
  
 

 

 ,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 v fu;r 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

 
  
 

  . 
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4. 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 correct 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 u igq¡p tk;sA tc ;g /kjkry ls Vdjkrk gS rc ;g 

Å/okZ/kj xfr dj jgk gSA lgh 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*) xfr ds nkSjku pky 16 m/s gksxhA 

 (D*) /kjkry ls Vdjkus es 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. 

COMPREHENSION         
 AB is a uniform wire of length 70 cm and resistance 7. Part AC is 20 cm long.Two resistors and two 

ideal cells are connected as shown. 
 AB ,dleku rkj gS ftldh yEckbZ 70 cm ,oa izfrjks/k 7 gSA Hkkx AC dh yEckbZ 20 cm gSA nks izfrjks/k ,oa nks 

vkn'kZ lSy fp=kkuqlkj tqM+s gq;s gSA          

  

A B

1V

C

2V

      
 
5. Potential gradient of the part CB of the wire is : 
 rkj ds CB Hkkx dh foHko izo.krk gS & 

 (A) 2.5V/m  (B) 2V/m  (C*) 
10

3
V/m  (D) 7.5V/m 
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6. Potential gradient of the part AC is : 
 rkj ds AC Hkkx dh foHko izo.krk gS & 

 (A*) 
5

6
V/m  (B) 2V/m  (C) 5 V/m  (D) 7.5V/m 

 

7. Of the points A,  B and C the potential is maximum at point: 
 fcUnq A, B rFkk C esa ls foHko vf/kdre fdl fcUnq ij gksxk & 
 (A)  A    (B) B   (C*) C  (D) same at all of these three points. 
         (D) rhuksa fcUnqvksa ij leku gksxkA  
Sol. Let VA = 0 volts. 
  Net current entering node C = 0 

  c c c0 V 2 V 1 V
0

2 6.5 2

   
    

  VC = 
1

6
volt. = p.d across wire AC. 

 Also  C BV V

5


= BV 2

1.5


  = CV 2 1

6.5 3


     

 

A

1V

C

2V -2v

1v

5

1.5v

VC VB
OV

 

  VC – VB = 
5

3
 = p.d. across wire BC 

  VC > VB > VA  
 Hence potential gradient across BC = V/m 
 also potential gradient across AC V/m   

 

A

1V

C

2V -2v

1v

5

1.5v

VC VB
OV

 
 ekuk VA = 0 oksYV 

  la/kh C ij izos'k djus okyh dqy /kkjk = 0 

  c c c0 V 2 V 1 V
0

2 6.5 2

   
    

  VC =
1

6
 volt. = rkj AC ds fljksa ij foHko iru 

 ,oa  C BV V

5


= BV 2

1.5


 =     

  VC – VB =  CV 2 1

6.5 3


 = rkj BC ds fljksa ij foHko iru 

  VC > VB > VA  

 BC ds fljksa ij foHko iru = 
5 /3 10

1/ 2 3
 V/m 

 AC ds fljksa ij foHko iru 
1/ 6 5

1/ 5 6
 V/m  
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8. A particle of mass 1 kg slides down a track as shown in figure. Part BC of the track is circular with 
radius R = 10m. Part DC of the track is rough with coefficient of kinetic friction = 0.2. What is the total 
force acting on the particle when it has just passed point D  

 1 kg æO;eku dk ,d d.k fp=kkuqlkj iFk ij uhps dh vksj fQly jgk gSA iFk dk Hkkx BC o`Ùkkdkj gS ftldh 

f=kT;k R = 10m gSA iFk dk Hkkx DC [kqjnjk gS ftldk xfrd ?k"kZ.k xq.kkad = 0.2 gSA d.k ij dk;Zjr dqy cy D;k 

gksxk tc ;g Bhd fcUnq D ls xqtjrk gSA                 

      

Sol.  

The speed of particle at D is v = 2gh  

 D ij d.k dh pky v = 2gh  gS 

 The freebody diagram of the particle just after it crosses D is    
 d.k ds Bhd D dks ikj djus ij bldk eqDr oLrq fp=k  
 The total force on the particle when it crossed D is  
 d.k ij dqy cy tc ;g  D dks ikj djrk gSA  

 F = m 2 2
t ca a   

 ac =  
2v

R
=  

2 10 5

10

 
= 10 m/s2 

 at = 
N

m


 =

2mv
0.2 mg

R

m

 
 

    = 0.2 [10 + 10] = 4 m/s 

 F = 1 2 2(10) 4  = 116  = 2 29 N 

 Ans.  2 29 N 
 
9. A ball attached with massless rope of the length  swings in vertical circle as shown in figure. The total 

acceleration of the ball is ˆ ˆa i bj   m/sec2 when it is at angle  = 37º; (where a and b are positive 

constant). Find the magnitude of centripetal acceleration of the ball at the instant shown. The axis 
system is shown in figure.                                            

 ,d xsan dks  yEckbZ dh nzO;ekughu jLlh ls tksM+dj Å/oZ o`Ùk esa fp=kkuqlkj ?kqek;k tkrkgSA tc ;g Å/oZ ls  = 

37º dk dks.k cuk jgh gS rc bldk dqy Roj.k  ˆ ˆa i bj  m/sec2 gS (tgk¡ a rFkk b /kukRed fu;rkad gS) bl {k.k  

ij xsan ds vfHkdsUnzh; Roj.k dk ifjek.k crkb,A v{k fudk; fp=k esa n'kkZ;k x;k gSA   
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Sol.  

Normal or centripetal acceleration of the ball is  
 component of net acceleration along PO. 
 xsan dk vfHkyEc ;k vfHkdsUæh; Roj.k gS  

 PO ds vuqfn'k dqy Roj.k dk ?kVd . 

  ac = a cos 53° + b cos 37° = 
3a

5
 +  

4b

5
m/sec2   

 Ans.  
3a 4b

5 5
  

 
10. Column I gives physical quantities of a situation in which a current i passes through two rods I and II of 

equal length that are joined in series. The ratio of free electron density (n), resistivity () and cross-
section area (A) of both are in ratio n1 : n2 = 2 : 1, 1 : 2 = 2 : 1 and A1 : A2 = 1 : 2 respectively. Column 
II gives corresponding results. Match the ratios in Column  with the values in Column  and indicate 
your answer by darkening appropriate bubbles in the 4 × 4 matrix given in the OMR.   

 
A B C

i

 
 LrEHk I ml fLFkfr dh HkkSfrd jkf'k;ksa dks fn[kkrk gS ftlesa ,d /kkjk i Js.khØe esa tqM+h cjkcj yEckbZ dh nks NM+ksa I 

vkSj II ls gksdj cgrh gSA nksuksa ds eqä bysDVªkWu ?kuRo (n), izfrjks/kdrk () vkSj vuqizLFk dkV dk {ks=kQy (A) dk 

vuqikr Øe'k% n1 : n2 = 2 : 1, 1 : 2 = 2 : 1 vkSj A1 : A2 = 1 : 2 gSA LrEHk II  laxr ifj.kkeksa dks fn[kkrk gSA LrEHk 

 esa fn;s x;s HkkSfrd jkf'k;ksa ds vuqikr dks LrEHk  esa fn;s x;s laxr ifj.kkeksa ls lqesfyr dhft, vkSj vius mÙkj 

dks nh xbZ OMR esa mfpr cqycqyksa dks dkyk dj 4 × 4 eSfVªDl esa n'kkZb;sA 

    

 
A B C

i

 
   Column       Column  
   LrEHk I       LrEHk II 

 (A) 
Drift velocity of free electron in rod 

Drift velocity of free electron in rod 




    (p)  0.5  

 (B) 
Electric field in rod 

Electric field in rod 




      (q)  1 

 (C) 
Potential difference across rod 

Potential difference across rod 




    (r)  2 

 (D) 
Average time taken by free electron to move from A to B

Average time taken by free electron to move from B to C
 (s)  4   

 (A) 



NM  e sa eqä bysDVª kWu dk vuqxeu ¼viogu½ osx

NM  e sa eqä bysDVª kWu dk vuqxeu ¼viogu½ osx
   (p)  0.5  

 (B) 






NM  e sa fo |rq {ks k

NM  e sa fo |rq {ks k
      (q)  1 

 (C) 



NM  d s fljk s ij foHkokUrj

NM  d s fljk s ij foHkokUrj
     (r)  2 

 (D) 
A B

B C

 
 

eqDr bysDVª kWu }kjk ls rd tku s e sa yxk vkSlr le;

eqDr bysDVª kWu }kjk ls rd tku s e sa yxk vkSlr le;
  (s)  4   
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Ans. (A) q  (B) s  (C) s  (D) q 
Sol. (A) Since current in both rods is same. 
 pw¡fd /kkjk nksuksa NM+ks esa leku gS 

  n1ev1A1  = n2ev2A2  

  1 2 2

2 1 1

v n A

v n A
  =  

1 2

2 1
   = 1 

 (B)  E = J  = 
A


     1 1 2

2 2 1

E A

E A


 


=  
2 2

1 1
 = 4 

 (C)  
p.d. across rod

p.d. across rod 


  




NM ij foHkokUrj

NM ij foHkokUrj
 = 1

2

E AB

E BC




 = 4 

 (D)  
Average time taken by free electron to move from A to B

Average time taken by free electron to move from B to C
 = 2

1

VAB

V BC
  =  1 

 
A B

B C

 
 

eqDr bysDVª kWu }kjk ls rd tku s e sa yxk le;

eqDr bysDVª kWu }kjk ls rd tku s e sa yxk le;
=  2

1

VAB

V BC
  =  1   
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ANSWER KEY OF DPP  NO. : B31 
1.  (C)  2. (A)  3. (C)  4. (B)  5. (C)  6. (C)  7. (C) 
8. (C)  9. (B)  10. (A)  11. (D)  12. (D)  13. (A)  14. (B)  
15. (C)  16. (B)  17. (B)  18. (C)  19. (D)  20. (B) 
 
1.  A simple pendulum of mass m and charge + q is suspended vertically by a massless thread of length . 

At the point of suspension, a point charge + q is also fixed. If the pendulum is displaced slightly from 
equilibrium position, its time period will be   

 m nzO;eku rFkk +q vkos'k dk ljy yksyd  yEckbZ dh nzO;ekughu jLlh ls m/okZ/kj yVdk gqvk gSA fuyEcu fcUnq 

ij ,d  +q fcUnqor~ vkos'k j[kk tkrk gSA ;fn ljy yksyd dks bldh lkE;koLFkk ls FkksM+k lk foLFkkfir fd;k tk, 

rks bldk vkorZ dky gksxk     

 (A) T = 2  2

2

kq
g

m






  (B) T = 2   (C*) T = 2 
g


 (D) will be greater than 2 

g


      

 (A) T = 2  
2

2

kq
g

m






 (B) T = 2    (C*) T = 2 
g


  (D) 2 

g


 ls T;knk gksxkA  

Sol. Torque of electrostatic force is zero.    fLFkj oS|qr cy dk cy vk?kw.kZ 'kwU; gSA   
 
2. Figure shows three circular arcs, each of radius R and total charge as indicated. The net elecric 

potential at the centre of curvature is :    
 rhu o`Rrkdkj pki] izR;sd dh f=kT;k R ,oa mu ij dqy vkos'k fp=k esa n'kkZ;s x;s gSA oØrk dsUnz ij ifj.kkeh foHko 

gS&       

   

•

R
+3Q

30°
45°

+Q

–2Q

  

 (A*) 
0

Q

2 R
  (B)  

0

Q

4 R
  (C) 

0

2Q

R
  (D) 

0

Q

R
 

Sol. V = V1 + V2 + V3  

 =  
0

1

4
 .   

Q

R
 + 

0

1

4
2Q

R

 
 
 

   +  
0

1

4
3Q

R

 
 
 

 =  
0

1

4
.

2Q

R
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3. Two identical spheres of same mass and specific gravity (which is the ratio of density of a substance 
and density of water) 2.4 have different charges of Q and – 3Q. They are suspended from two strings of 
same length  fixed to points at the same horizontal level, but distant  from each other. When the entire 
set up is transferred inside a liquid of specific gravity 0.8, it is observed that the inclination of each string 
in equilibrium remains unchanged. Then the dielectric constant of the liquid is     

 nks ,dleku nzO;eku ,oa leku fof'k"V ?kuRo 2.4 ¼tks fd oLrq rFkk ikuh ds ?kuRo dk vuqikr gS½ ds le:i xksyksa 

ij Q rFkk –3Q dk vyx&vyx vkos'k gSA mudks nks leku yEckbZ  ds /kkxksa }kjk leku {kSfrt Lrj ij fLFkr 

fcUnqvks tks fd ijLij  nwjh ij gS] ls yVdk;k x;k gSA tc lEiw.kZ izde dks fof'k"V ?kuRo 0.8 okys nzo esa 

LFkkukUrfjr fd;k tkrk gS] rc lkE;koLFkk esa /kkxksa dk >qdko vifjofrZr ik;k tkrk gS rks nzo dk ijkoS|qrkad gksxk& 

 (A)  2   (B) 3   (C*) 1.5  (D) None of these buesa ls dksbZ ugha 
Sol.  

        

 tan = eF

V g
  =  eF /k

V( )g  
   k = 


  

 =
2.4

2.4 0.8
 = 1.5 

 Ans.   k =  


  
 = 

2.4

2.4 0.8
= 1.5 

 
4. There exists a uniform electric field in the space as shown. Four points A, B, C and D are marked which 

are equidistant from the origin. If VA, VB, VC and VD are their potentials respectively, then   
 fn[kk;s x;s Hkkx esa ,d leku fo|qr {ks=k vfLrRo esa gSA pkj fcUnq A, B, C rFkk D fpfUgr gSa] tks fd ewy fcUnq ls 

leku nwjh ij gSaA ;fn VA, VB, VC rFkk VD Øe'k% muds foHko gksa] rks  

30°A

D

C

B

E

y

x

 
 (A) VB > VA > VC > VD     (B*) VA > VB > VD > VC  
 (C) VA = VB > VC = VD     (D) VB > VC > VA > VD  
Sol. Four lines, perpendicular to lines of electric field and passing through A, B, C and D are drawn. These 

are equipotential lines. As potential decreases in the direction of electric field, therefore VA > VB > VD > 
VC  

 fo|qr {ks=k ds yEcor~ rFkk A,B,C ,oa D ls ikfjr pkj fo|qr {ks=k js[kk;sa [khaph xbZ gSaA ;s le foHko js[kk;sa gSaA fo|qr 

{ks=k dh fn'kk esa foHko ?kVrk gS] vr% VA > VB > VD > VC  

30°A

D

C

B

E

y

x
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5. 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 leku nzO;eku  'm' tqM+s gq, gS ,d fupys fljs A ls rFkk nwljk NM+ ds e/; 

fcUnq B lsA NM+ C ls xqtjus okyh ,d fLFkj v{k ds lkis{k m/oZ lery esa ?kwe ldrh gSA NM+ dks {kSfrt fLFkfr ls 

NksM+k tkrk gSA nzO;eku B dh pky Kkr dhft, tc NM+ m/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. 
  ekuksa fuEuRrj fLFkfr ij B dh pky v  gSA fuEuRrj fLFkfr ij A dh pky 2v. gSA 

  From conservation of energy ÅtkZ laj{k.k ls  

    
1

2
m (2v)2 +  

1

2
mv2 = mg (2) + mg. 

  Solving we get gy djus ij  v =  
6

5
g. 

 
6. A collar ‘B’ of mass 2 kg is constrained to move along a horizontal smooth and fixed circular track of 

radius 5 m. The spring lying in the plane of the circular track and having spring constant 200 N/m is 
undeformed when the collar is at ‘A’. If the collar starts from rest at ‘B’, the normal reaction exerted by 
the track on the collar when it passes through ‘A’ is :   

 2 kg nzO;eku dk dkWyj B,  5 ehVj f=kT;k ds fLFkj rFkk fpdus {kSfrt o`Ùkkdkj iFk ds vuqfn'k xfr djus ds fy, 

ckf/kr gSA o`rh; iFk ds ry esa ,d fLizax fLFkr gS] ftldk cy fu;rkad 200 N/m gS rFkk ;g lkekU; yEckbZ esa gS 

tc dkWyj ‘A’ ij fLFkr gSA ;fn dkWyj ‘B’ ij fLFkj voLFkk ls izkjEHk gksrk gS rks fcUnq A ls xqtjus ds nkSjku iFk 

}kjk dkWyj ij yxkbZ xbZ vfHkyEc izfrfØ;k gksxhA    

        
 (A) 360 N  (B) 720 N  (C*) 1440 N  (D) 2880 N 
Sol.  

 
Initial extension will be equal to 6 m. 

  Initial energy =  
1

2
 (200) (6)2 = 3600 J. 
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  Reaching A : 
1

2
mv2 = 3600 J    

   mv2 = 7200 J 
  From  F.B.D.  at A : 

  N =  
2mv 7200

R 5
  = 1440 N 

gy%   

 
izkjEHk esa foLrkj 6 m ds cjkcj gSA 

  izkjfEHkd ÅtkZ =  
1

2
 (200) (6)2 = 3600 J. 

  A ij igq¡pus ij : 
1

2
mv2 = 3600 J    

   mv2 = 7200 J 
  A ij F.B.D 

  N =  
2mv 7200

R 5
  = 1440 N 

7. A particle is projected along a horizontal field whose coefficient of friction varies as  = 
2

A

r
 where r is 

the distance from the origin in meters and A is a positive constant. The initial distance of the particle is 1 
m from the origin and its velocity is radially outwards. The minimum initial velocity at this point so that 
particle never stops is :  

 ,d d.k dks {kSfrt {ks=k ds vuqfn'k iz{ksfir fd;k x;k gS] ftldk ?k"kZ.k xq.kkad  = 
2

A

r
 ds vuqlkj ifjofrZr gksrk gS 

tgk¡ r ewy fcUnq ls nwjh eh- es gS rFkk A ,d /kukRed fLFkjkad gSA ewyfcUnq ls d.k dh izkjfEHkd nwjh 1 eh- gS rFkk 

osx f=kT;h; fn'kk esa ckgj dh vksj gSA bl fcUnq ij  izkjfEHkd U;wure osx D;k gS ftlls d.k dHkh u :ds&  

 (A)     (B) 2 gA   (C*)  2gA   (D) 4 gA  

Sol. (C) Work done against friction must equal the initial kinetic energy. 
 ?k"kZ.k ds fo:) fd;k x;k dk;Z çkjfEHkd xfrt ÅtkZ ds cjkcj gksrk gSA 

  21
mv

2
 =

1

mg dx


    ;  
2v

2
  =  

2
1

1
A g dx

x



   ; 
2v

2
  = Ag 

1

1

x


   

   

   v2 = 2gA      v =  2gA  

 
8. A chain of mass M and length is held vertically such that its bottom end just touches the surface of a 

horizontal table. The chain is released from rest. Assume that the portion of chain on the table does not 
form a heap. The momentum of the portion of the chain above the table after the top end of the chain  

falls down by a distance 
8


.      

 M æO;eku rFkk  yEckbZ dh ,d tathj bl izdkj Å/okZ/kj fLFkr gS fd bldk fupyk fljk {kSfrt Vscy dh lrg 

dks Bhd Li'kZ dj jgk gSA tathj dks fojke voLFkk ls NksM+k tkrk gSA ;g ekfu, fd tathj dk Hkkx Vscy ij fdlh 

izdkj dk <+sj ugha cukrk gSA tathj dk Åijh fljk 
8


 nwjh ls uhps dh vksj fxjus ds i'pkr~ Vscy ij fLFkr tathj 

ds Hkkx dk laosx gksxk %.  

 (A) 
3

14
M g     (B) 

3

16
M g    (C*) 

7

16
M g   (D)  

9

14
M g   
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Sol.  

After the top end of chain falls down by 
8


 , the speed of chain is  

 pSu dk Åijh fljk 
8


 ls uhps fxjus ds ckn] pSu dh pky gS 

  v = 2g
8


 = 

g

2


 .  

 The mass of chain above table is 
7

8
M.    

 Åij est ij pSu dk nzO;ekuM gSS
  momentum of chain is pSu dk laosx gSA 

  
7

8
M

g

2


  = 

7

16
 M g   

 
9. Two cylindrical rods of uniform cross-section area A and 2A, having free electrons per unit volume 2n 

and n respectively are joined in series. A current  flows through them in steady state. Then the ratio of 

drift velocity of free electron in left rod to drift velocity of electron in the right rod is L

R

v

v

 
 
 

 is :   

 A o 2A ,d leku vuqizLFk dkV {ks=kQy dh nks csyukdkj NM+s ftuesa eqDr bysDVªkWu izfr bdkbZ vk;ru Øekxr 2n 

o n gS] Js.khØe esa tksM+h xbZ gSA lkE;koLFkk esa muesa ls  /kkjk izokfgr gS rks ck;h NM+ esa eqDr bySDVªku ds vuqxeu 

osx dk nk;h NM+ esa eqDr bysDVªkWu ds vuqxeu osx ls vuqikr L

R

v

v

 
 
 

 gSA   

    

2n 


 n

  

 (A) 
1

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

Sol. Since current = neAvd through both rods is same   
 pwafd /kkjk = neAvd  nksuksa NM+ksa esa leku gS  
   2 (n) e A vL = n e (2A) vR  

  or L

R

v

v
 = 1   

10. The equivalent resistance between A & B is:   
 A o B ds chp rqY; izfrjks/k gS %   

       

 (A*)  
4

3
  (B) 

17

24
   (C) 29   (D) 

24

17
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11. 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 nzO;eku 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 

Sol. FBD of A before cut (dkVus ds igys FBD)    FBD of A after cut (dkVus ds ckn FBD) 

       

 a = 
2mg mg

m


= g 

12. A smooth and vertical cone-shaped funnel is rotated with a constant angular velocity  in such a way 
that an object on the inner wall of the funnel is at rest w.r.t. the funnel. If the object is slightly displaced 
along the slope from this position and released :  

 ,d fpduh rFkk m/oZ 'kadq vkdkj dh dhi (Funnel) dks dks.kh; osx  ls bl çdkj ?kqek;k tkrk gS fd dhi dh 

vkUrfjd nhokj ij fLFkr ,d oLrq dhi ds lkis{k fLFkjkoLFkk esa jgrh gSA vxj oLrq dks bl fLFkfr ls <+ky ds 

vuqfn'k FkksM+k foLFkkfir djds NksM+ fn;k tk, rks :  

 
 (A) it will be in equilibrium at its new position. ;g bldh uohu fLFkfr ij lkE;koLFkk eas gksxkA 

 (B) it will execute SHM    ;g ljy vkorZxfr djsxkA 

 (C) it will oscillate but the motion is not SHM  ;g nksyu djsxk ijUrq bldh xfr ljy vkorZ ugha gksxhA 

 (D*) none of these     buesa ls dksbZ ughaA 
Sol. F.B.D. of the object w.r.t. the rotating cone is shown : 
 If we displace the object along the slope then 'R' (the radius of the circle on which the object moves) will 

change and hence there will be no equilibrium of the object along the slope. 

     
 As a result, it will move up or down along the slope. 
 Hence (D) is correct 
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Sol. ?kwf.kZr 'kadq ds lkis{k oLrq dk eqDr oLrq fp=k fn[kk;k x;k gSA  

 ;fn ge <+ky ds vuqfn'k oLrq dks f[kldkrs gSa rks 'R' cnysxh ( o`Ùk dh f=kT;k ftl ij oLrq xfr djrh gS) vkSj bl 

izdkj ogk¡ <+ky ds vuqfn'k oLrq dh lkE;koLFkk ugha gksxhA 

     
 ifj.kkeLo:i ;g Åij ;k uhps <+ky ds vuqfn'k xfr djsxkA vr% (D) lgh gSA 


13. The centre of mass of a system of particles is at (x0, y0, z0) where x0  0, y0  0. It is known that no 

particle lies in the region y < 0 and x < 0 then the position of centre of mass can be   
 d.kksa ds ,d fudk; dk nzO;eku dsUnz (x0, y0, z0) ij fLFkr gS tgk¡ x0  0, y0  0, ;g Kkr gS fd {kS=k y < 0 ;k  

x < 0 esa dksbZ Hkh d.k fLFkr ugha gSA rks nzO;eku dsUnz dh fLFkfr gks ldrh gSA 
 (A*) (0, 0, 4)  (B) (0, – 4, 0)  (C) (– 4, 0, 0)  (D) ( – 4, – 4, 4,) 
Sol. x & y coordinates  of all the particles are positive. Hence x & y coordinates of centre of mass of the 

system can not be negative. 
 lHkh d.kksa ds x rFkk y funsZ'kkad /kukRed gSA vr% fudk; ds nzO;eku dsUnz ds x rFkk y funsZ'kkad /kukRed gksrs gSA 
 
 
14. In the figure shown a hole of radius 2 cm is made in a semicircular disc of radius 6  cm at a distance 8 

cm from the centre C of the disc. The distance of the centre of mass of this system from point C is: 
 fp=kkuqlkj 6  lseh- f=kT;k dh v)Zo`Ùkkdkj pdrh esa pdrh ds dsUnz C ls 8 cm nwjh ij 2 cm f=kT;k dk fNnz dkVrs 

gSaA bl fudk; ds nzO;eku dsUnz dh fcUnq C ls nwjh gSA      

    
        
 (A) 4 cm  (B*) 8 cm  (C) 6 cm  (D) 12 cm 
Sol. Taking C as origin and x & y–axes as shown in figure. 
 Due to symmetry about y–axis 

   
  xcm = 0 

 ycm = 1 1 2 2

1 2

m y m y

m m

 
  

 

       = 

2
2

2
2

(6 ) 4(6 )
  –[ (2) (8)]

2 3

(6 )
(2)

2

          
 

 
  (m  Area)   

       = 
2

2

8(18 4)

(18 4)

 
 

 = 8 cm. 
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15. AB is an L shaped obstacle fixed on a horizontal smooth table. A ball strikes it at A, gets deflected and 

restrikes it at B. If the velocity vector before collision is v


  and coefficient of restitution of each collision 
is 'e', then the velocity of ball after its second collision at B is        

 AB ,d L vkdkj dk vojks/kd gSA ;g ,d {kSfrt fpduh est ij fLFkr gSA ,d xsan bl ij fcUnq  A  ij Vdjkrh gS 

rFkk fo{ksfir gksdj B ij iqu% Vdjkrh gSA ;fn VDdj ls iwoZ osx lfn'k v


 gS rFkk çR;sd VDdj ds fy, çR;koLFkku 

xq.kkad 'e' gS rks B ij f}rh; VDdj ds ckn xsan dk osx gksxk &   

        
 (A) 

2e v


  (B) 
2e v


  (C*) ev


  (D) data insufficient vk¡dM+s vi;kZIr gSaA 

Sol.  

 During 1st collision perpendicular component of V, V  becomes e times, while IInd component IIV  

remains unchanged and similarly for second collision. The end result is that both IIV  and V  becomes 

e times their initial value and hence V" = – eV (the ( – ) sign indicates the reversal of direction). 
 igyh VDdj ds nkSjku V dk yEcor~ ?kVd  V  e  xq.kk gks tkrk gS tcfd nwljk ?kVd IIV  vifjofrZr jgrk gS rFkk 

,slk gh nwljh VDdj ds nkSjku gksrk gSA vfUre ifjek.k ;g gS fd IIV  rFkk  V  viuh izkjafHkd eku ds e xq.kk gks 

tkrs gS RkFkk blfy, V" = – eV (( – ) fpUg fn'kk dk foijhr gksuk fn[kkrk gS) 
 
16. A particle of mass m is given initial horizontal velocity of magnitude u as shown in the figure. It transfers 

to the fixed inclined plane without a jump, that is, its trajectory changes sharply from the horizontal line 
to the inclined line. All the surfaces are smooth and 90    0. Then the height to which the particle 
shall rise on the inclined plane (assume the length of the inclined plane to be very large)   

 fp=k esa fn[kk;s vuqlkj m nzO;eku ds ,d d.k dks izkjEHk esa u ifjek.k dk {kSfrt osx fn;k tkrk gSA ;g fLFkj ur 

ry ij fcuk mNys (without jump) pyk tkrk gS vkSj bldk iFk rsth ls {kSfrt js[kk ls ur js[kk ds vuqfn'k gks 

tkrk gSA lHkh lrg fpduh gSa rFkk 90    0 gS rks og ÅapkbZ tgka rd d.k ur ry ij pa<+sxk (;g ekus fd ur 

ry dh yEckbZ cgqr vf/kd gSA)  

    

u

horizontal surface   

u

{kSfrt lrg         
 (A) increases with increase in    (B*) decreases with increase in  
 (C) is independent of     (D) data insufficient 
 (A) c<+us ds lkFk c<+sxh    (B*) c<+us ds lkFk ?kVsxh 

 (C) ls eqDr gksxh    (D) vkadM+s vi;kZIr 
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Sol. Just before the particle transfers to inclined surface, we resolve its velocity along and normal to the 
plane. 

 VDdj ds Bhd iwoZ d.k ur ry dks iznku djsxkA blds osx ds ry ds lekUrj o yEcor ?kVd ysus ls 

    

ucos

usin
Before impact

ucos

After impact  

ucos 

usin 
VDdj ls iwoZ 

ucos 

Vddj ds i'pkr~ 

    
        

 For the trajectory of the particle to sharply change from the horizontal line to the inclined line, the impact 
of the particle with inclined plane should reduce the usincomponent of velocity to zero. Hence the 
particle moves up the incline with speed u cos. 

 Hence as  increases, the height to which the particle rises shall decrease. 
 d.k dk iFk {kSfrt js[kk ls ur js[kk esa ifjofrZr gksus ds fy,] ur ry ls d.k dh VDdj ds dkj.k osx dk ?kVd u 

cos ls 'kwU; gks tkuk pkfg;sA blfy;s d.k ur ry ij Åij dh vksj u cos pky ls xfr djrk gSA  

 blfy;s tc  c<+rk gS] d.k }kjk izkIr Å¡pkbZ ?kVrh gSA 

 
17. Two masses ‘ m ’ and ‘ 2 m ’ are placed in fixed horizontal circular smooth hollow tube as shown. The 

mass ‘ m ’ is moving with speed ‘u’ and the mass ‘ 2 m ’ is stationary. After their first collision, the time 
elapsed for next collision.  (coefficient of restitution e = 1/2)               

 fp=kkuqlkj fLFkj o`Ùkkdkj [kks[kyh fpduh uyh esa ‘ m ’ rFkk ‘ 2 m ’ nzO;eku j[ks gSaA nzO;eku ‘ m ’ , ‘u’ pky ls xfr 

dj jgk gS] tcfd ‘ 2 m ’ nzO;eku fojke esa gSA izFke VDdj ds i'pkr~ vxyh VDdj gksus esa fdruk le; yxsxk 

¼izR;koLFkku xq.kkad e = 1/2)         

          

 (A) 
2 r

u
  (B*) 

4 r

u
  (C) 

3 r

u
  (D) 

12 r

u
 

Sol. (B) Let the speeds of balls of mass m and 2m after collision be v1 and v2 as shown in figure. 
 Applying conservation of momentum  
 (B) ekuk m rFkk 2m nzO;eku ds VDdj ds i'pkr~ osx v1 rFkk v2 gSA laosx laj{k.k ds fu;e ls 

  mv1 + 2mv2 = mu and rFkk –v1 + v2 = 
u

2
 

 solving we get  v1 = 0 and v2 =   
u

2
 

 budks gy djus ij  v1 = 0 rFkk  v2 =  
u

2
  

 Hence the ball of mass m comes to rest and ball of mass 2m moves with speed 
u

2
.   

 vr% m nzO;eku dh xsan fojke esa vk tk;sxh rFkk 2m nzO;eku dh xsan dh pky 
u

2
 ls tk;sxhA    

   t = 
2 r

u/ 2


= 

4 r

u
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18. The density of a solid ball is to be determined in an experiment. The diameter of the ball is measured 
with a screw gauge, whose pitch is 0.5 mm and there are 50 divisions on the circular scale. The reading 
on the main scale is 2.5 mm and that on the circular scale is 20 divisions. If the measured mass of the 
ball has a relative error of 2%, the relative percentage error in the density is 

 ,d Bksl xsan dk ?kuRo ,d ç;ksx ls fu/kkZfjr gksuk gSA xsan dk O;kl ,d LØw&xst] ftldk fip 0.5 mm gS rFkk 

ftlds o`Rrh; iSekus ij 50 Hkkx gS] }kjk ekik tkrk gSA eki esa eq[; iSekus dk eku 2.5 mm rFkk oR̀rh; iSekus dk 

eku 20 Hkkx gSA ;fn xsan ds ekis x;s nzO;eku esa lkis{k =kqfV 2% gS] rc ?kuRo esa lkis{k =kqfV gSA 

 [JEE 2011, 3/160,–1] 
 (A) 0.9%  (B) 2.4%  (C*) 3.1%  (D) 4.2% 
Ans.  (C) 

Sol. Least count = 
0.5

50
 = 0.01 mm 

 Diameter of ball D = 2.5 mm + (20)(0.01) 
 D = 2.7 mm 

  = 
M

vol
 = 

3

M

4 D

3 2
  
 

 

 
max

m D
3

m D

   
   

  ;  
max

 
  

= 2% + 3
0.01

100%
2.7

   
 

 

 



 = 3.1% 

Sol. vYirekad = 
0.5

50
 = 0.01 mm 

 xsan dk O;kl D = 2.5 mm + (20)(0.01) 
 D = 2.7 mm 

  = 
M

vol
 = 

3

M

4 D

3 2
  
 

 

 
max

m D
3

m D

   
   

 

 
max

 
  

 = 2% + 3
0.01

100%
2.7

   
 

 

  



= 3.1% 

 
19. 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 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 dk;Z ds rqY; gksxk ;fn d.k dh pky ugha cnyrh gSA  

 (D*) ;fn F2 lajf{kr 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 
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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) 
 D is only correct option 
 dk;Z ÅtkZ izes; }kjk 
  WF2 + W

nwljk
 =K  

   WF2  = K – W
nwljk

 vr% A vkSj B xyr gS 

 ;fn pky ifjofrZr ugha gksrh gSA K = 0 

 rc   WF2  = –W
nwljk

   ...(1) 

 vr% WF2    W
nwljk

 

 ;fn  F2 laj{kh cy gS rks 

 U = –WF2  = W
nwljk

  (1) ls 

 dsoy D gh lgh fodYi gSA 

 

20. An object is moving along a straight line path from P to Q under the action of a force ˆ ˆ ˆ(4i 3 j 2k)  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 iFk P ls Q rd cy ˆ ˆ ˆ(4i 3 j 2k)  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)   ˆ ˆ ˆ(4i 3 j 2k)   

Sol. P Q  = (2 -3) î   + (-1 -2) ĵ   (4 - (-1) k̂  

 F. PQ = – 4 + 9 + 10 = 15 J   

 


