
Friction 
 

 

 

Reg. & Corp. 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 
ADVFR - 1 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

HINTS & SOLUTIONS OF FRICTION 
EXERCISE-1 

PART-I 
A-1. xfr dh fn'kk ds vuqfn'k rFkk foijhr fn'kk esa cy ?k"kZ.k gSA 

 
A-2.  

  
 
A-3.#   

 

[kqjnjh lrg
 R fk

fk
tehu  

 xfrd ?k"kZ.k mifLFkr gksxkA 

 

A-4.# ?k"kZ.k dh fn'kk ,slh gksuh pkfg, fd og lEidZ lrgksa ds e/; lkis{k xfr dk fojks/k djsA  

 

A-5.# ;gka xfrd ?k"kZ.k gksxk D;ksfd lkis{k xfr gS ?k"kZ.k dh fn'kk lkis{k xfr ds foijhr gksxhA   
 

A-6. a = – µmg/m = – µg = – 1 m/s2  

 Vf
2 – Vi

2 = 2as   (Vf = 0, Vi = 5 m/s) 

   s = 
25

2 1
 = 12.5m. 

 

B-1.# M rFkk nhokj ds e/; fØ;k izfrfØ;k cy  

 N = 0 ; F(M+m)g ds fy, 

 N= F– (M+m)g ; F > (M+m)g ds fy, 

 m rFkk M ds e/; fØ;k izfrfØ;k cy  

 N = F – mg,  F > mg ds fy, 

 rFkk N = 0, F < mg ds fy, 
  
 

B-2.#  

   
 R = mg + 60 = 160 N  

 f = 80 N (dksbZ fQlyu ugh)   

 

 ?k"kZ.k dk dks.k    = tan–1 
f

R
= tan–1 

80

160
  = tan–1 

1

2
  Ans.  
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B-3.  
 

  
 F U;wure gS] tc  cos  +  sin   vf/kdre gSA 

  
d

d
 (cos  +  sin ) = 0 

  – sin + cos = 0   
   = tan   

 ;k  = tan–1   

 vr%  cos  +  sin   

 = 21   for  = tan-1     ds fy, 

 vr% F
U;wure

  = 
2

mg

1



 
   

C-1.  
 

  
 30 = smg   30 = s × 5 × 10     s = 0.6. 

 iqu%  

 
 kN  
 kmg  

 S = 
1

2
at2 

  a = 
2

2S

t
= 

2 10

25


 = 0.8.  

  30 – kmg = m × 0.8  k = 
30 m 0.8

mg

 
= 0.52. 

 

C-2.#(i)   aA = 
F

m
 = 

15

5
 = 3 

    aB = 
0

10
 = 0 

     fAB = 0, fBG = 0. 

 (ii)         
   fBG  75 

  D;ksafd  fAB  ,  fBG ls cM+k ugha gks ldrk] blfy;s B dk Roj.k 'kwU; gksxk &  

  rFkk     aA = 
30 25

5


 = 1m/sec2   

  fAB = 25 N, fBG = 25 N.   
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 (iii)      

  fAB  25   aA  
25

5
 ;k aA  5 

  ekuk A rFkk B ds e/; fQlyu ugha gS] vr% A o B dk mHk;fu"B Roj.k gksxk -  

  = 
200 75

15


= 8.33 

  D;ksafd   aA  5    vr% bl fLFkfr esa A rFkk B ds e/; fQlyu gksxh  

  aA = 5 m/sec2, aB = 
200 100

10


 = 10 m/sec2 

  fAB = 25 N, fBG = 75 N. 

 (iv)      

  aA  5 

ekuk A rFkk B lkFk xfr djrs gSa rks mHk;fu"B Roj.k &  

  = 
90 75

15


= 1m/sec2 

  tSls fd mHk;fu"B Roj.k] aA ls de gS] vr% A rFkk B lkFk xfr djsaxsA  

  aA = 1m/sec2, aB = 1m/sec2   

  fAB = mA × 1 = 5N, fBG = 75 N.   

 

PART-II 

A-1.  

 ekuk izFke fLFkfr esa Roj.k a1 gS rFkk nwljs fLFkfr esa a2  gSA  

 vc , 
1

2
a1t2 = 

1

2
a2(2t)2  a2 = 1a

4
 ............(i) 

 lkQ rkSj ij a1 = 
mgsin

m


 = g sin   ............(ii) 

 rFkk  a2 = 
mgsin mgcos

m

  
 = g sin – g cos  ............(iii) 

 lehdj.k (i), (ii) rFkk (iii) ls   

 

 gesa izkIr gksrk gS   = 0.75. 
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A-2.# xqVds ij vfHkyEc izfrfØ;k cy gSA   

 
  N = mg – F sin 

  xqVds ij dqy cy gS  

  Fcos – µN =  Fcos – µ mg + µFsin   

 ;k xqVds dk Roj.k gS   

  a = 
F(cos µsin ) µmg

m

   
 = 

F

m
(cos + µsin) – µg  

 

B-1. µ vfHkyEc izfrfØ;k cy ij fuHkZj ugh djrk gSA  
 

B-2.#   

  jsy dk Roj.k nk;sa ls ck;sa rjQ gksxkA  

  Nn~e cy cDls ij ck;sa ls nk;sa vksj dk;Z djsxk] blfy, ?k"kZ.k cy nk;sa ls ck;sa rjQ dk;Z djsxkA   
 

B-3. Vªd ds funsZ'k ra=k ls gy djus ij   

F

= 5×1
= 5N

pseudo

(w.r.t. truck)  
 f  mg = 6  f = 5N. 
 
 

B-4.  

 ;gkW > tan 

 oLrq ugha fQlysxh blhfy;s     f = mg sin 

 = 2 × 9.8 × 
1

2
= 9.8 N. 

 

B-5. fudk; ds fy;s U;wVu ds xfr ds fu;e yxkus ij   

  mB g = (mA + mC) × g  

  mC = Bm


 – mA = 

5

0.2
 – 10 = 15 kg   
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C-1.  

 a = s kf f

m


 = s k( )mg

m

 
 = (S – k) g 

 = (0.5 – 0.4)10  = 1 m/sec2  
 

C-2.# tc F dk eku µsmg ls de gksxk rc jLlh esa ruko 'kwU; gksxk  

 tc µsmg  F < µs2mg rc CykWd B ij LFkSfrd ?k"kZ.k gksxk  

 ;fn F dks vksj c<k;k tk;s rks CykWd B ij xfrd ?k"kZ.k gksxk  

 
PART – III 

1.# fLFkfr (i) dk FBD  {1 = 0, 2 = 0.1} 

A

mg

1 kg

O 2N

B

mg

1 kg

2N

N = 10 N = 10

 
 pwafd ?k"kZ.k cy lkis{k xfr dk fojks/k djrk gS rFkk ;fn ;gka ?k"kZ.k vkrk gS rks lkis{k xfr 'kq: gksxh rFkk ;fn ?k"kZ.k 

ugh gS rks lkis{k xfr ugh gksxh vr% nksuks CykWd leku Roj.k ls lkFk lkFk xfr djsxs rFkk ?k"kZ.k dk;Z ugh djsxkA 

  mg

A

mg

B

  
  aA = aB = 10 m/s2 

 (ii) 

A

10

1 kg

1

10

0

B

10

1 kg

0

10

1

  

 CykWd A rFkk nhokj ds e/; yxus okyk ?k"kZ.k cy lkis{k xfr dk fojks/k djrk gS pwafd nhokj fLFkj gS 

blfy, ;g CykWd A dks jksduk pkgsxk rFkk nhokj o CykWd ds chp vf/kdre ?k"kZ.k dk;Z djsxk tcfd nksuks 

CykWd ds e/; ?k"kZ.k ugh gSA 

 uksV : nhokj rFkk CykWd ds e/; ?k"kZ.k cy nhokj rFkk CykWd ds e/; lkis{k xfr dk fojks/k djsxk ;g nksuks 

CykWdks ds fy, vkSj dqN ugh djsxk 

     10

A B

1

10   
   aA = 9 m/s2 ; aB = 10 m/s2 
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 (iii)  

  

 

10 10 

A B 

1 f 

f 10 
  

 CykWd rFkk nhokj ds e/; vf/kdre ?k"kZ.k cy 1N ijUrq A rFkk B CykWd ds e/; miyC/k vf/kdre ?k"kZ.k cy 

10 N gSA ;fn A rFkk B ds e/; lkis{k xfr gksrh gS rks ?k"kZ.k bl xfr dk fojks/k djsxkA vr% A rFkk B 

lkFk&lkFk leku Roj.k ls xfr djsaxsA ?k"kZ.k cy f, 10 ls de gksxk vkSj LFkSfrd gksxkA 

10 10

A B

1 f

f

 

 fudk; ls  (20 – 1) = 2 × a  a = 
19

2
 = 9.5 m/s2 

(iv)  

 

 

10 10 

A B 

10 1 

1 

10 

  

 aA = 
11 10

1


 = 1 m/s2 

 aB = 
10 1

1


 = 9 m/s2 

 

2.# lHkh fLFkfr;ksa esa nksuks CykWd fudk; dk Roj.k a = 2 m/s2 gSA 

 fodYi (p) esa] 2 kg CykWd ij usV cy ?k"kZ.k cy gSA 

   2 kg CykWd ij ?k"kZ.k cy f = 2 × 2 = 4N nka;h vksj 

 fodYi (q) esa 4 kg CykWd ij usV cy ?k"kZ.k gSA 

   4 kg CykWd ij ?k"kZ.k cy f = 4 × 2 = 8N nka;h vksj 

 fodYi (r) esa 2 kg CykWd ij usV cy = 2 × 2 = 4N 

   2 kg cYkkWd ij ?k"kZ.k cy cka;h vksj gSA 

   6 – f = 2 × 2   

 or ;k  f = 2N 

 fodYi (s) esa] 2 kg CykWd ij usV cy ma gSA 

  = 2 × 2 = 4N nka;h vksj 

   2 kg CykWd ij ?k"kZ.k cy 12N nka;h vksj gSA 
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EXERCISE-2 
PART-I 

1.   

  
 m rFkk 3m ds fudk; ij jLlh dh yEckbZ ds vuqfn'k U;wVu ds fu;e yxkus ij ge izkIr djrs gSa –  

 3mg sin45 – 3mg cos 45 – mg sin45 = (3m + m)a  

   = 
2

5
 as vr%   a = 

g

5 2
 

 vc m dk FBD cukus ij –     

 
 T – mg sin 45 = m a  

  T = 
mg

5 2
 + 

mg

2
 

  T = 
6 mg

5 2
  

 
2.#  
 

  
 ;fn dkj dk Roj.k a0 gS oLrq dk Roj.k 2a0 = 2 × 2   = 4 m/s2 ()      

  
 F = N = 0.3 × 50 × 10 = 150  
 T – F = ma 

  T – 150 = 50 × 4  

  T = 350 N. 
 

3. fudk; dh lehdj.k yxkus ij 

 

 
m

4
g = 

3m

4
g ×                              

   = 1/3 = 0.33  
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4#. A dk FBD  

N

N

a

8mg

8m

 

 T 

a 

m1g 

C 

 
 ;fn C dk Roj.k a gS rks  

 CykWd A ds fy,  N = 8 ma  ....(1)   

    8 mg – N = 0  ....(2)   

 fudk; (A + B + C) dh lehdj.k }kjk Roj.k 'a' Kkr dj ldrs gSA 

  m1 g = (10 m + m1) a   ....(3) 

  8 mg = 1

1

m g
8m

10m m

 
  

 
 

  10 m + m1 =  m1  

  10 m = ( – 1) m1   m1 = 
10m

1 
 Ans.  

 

5.# N = mg + Q cos   

 P + Q sin  N    

 

    
P Qsin

N

 
,    

P Qsin

mg Qcos

 

 
  

 

6.# tan     gks rks eudk fQlysxk ughA 

 tan   = 
dy

dx
 = 

2x

a
 = 

2 ya

a
 = 2

y

a
 

  2 
y

a
    or y  

2a

4


 

 
7._ 1.8 t – µk 15 = 1.5 (1.2 t – 2.4)  

 for t = 2.85 sec. ds fy,  

1.8 × 2.85

k(1.5g)  
 k = 0.24    

 
8.#  

   
 ekuk xqVds xfr ugha djrs gSa  

 rks T1 = 20 – 4 

 T2 = T1 – 8 = 20 – 4 – 8 = 8 N 

 pwafd T2 < 6 kg ds xqVds ds fy;s vf/kdre laHko ?k"kZ.k cy  

 vr% ;s fojke esa gksxk rFkk ifjdYiuk lgh gSA vr% 4kg o 6 kg xqVds ds e/; jLlh esa ruko = 8N   
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9.# ‘Q’ cy ds dkj.k xfr djsxk tcfd ‘P’ ?k"kZ.k ds dkj.k xfr djsxkA 

 P + Q nksuksa CykWd ij ?k"kZ.k dh fn'kk n'kkZ;h x;h gSA  

P
4

5

f =8max

F
f =8max

f =9max

Q

 
 igys Q xfr djsxk rFkk P ; Q ds lkFk xfr djsxk ‘P’ rFkk ‘Q’ dks fudk; ekurs gq, FBD cukrs gSA 

  F – 9 = 0  F = 9 N 

 tc vkjksfir cy 4N gS rks FBD 

Q

P

0

4

4

0

 
 4 kg dk CykWd ?k"kZ.k ds dkj.k xfr djsxk rFkk vf/kdre ?k"kZ.k cy 8 N gSA 

 vr% Roj.k = 8/4 = 2 m/s2 = a
vf/kdre

 gSA   

 tc Q dk +ve Roj.k P ds vf/kdre Roj.k vFkkZr 2 m/s2 ds cjkcj gksxk rks fQlyu izkjEHk gks tk;sxhA  

 F – 17 = 5 × 2    F = 27 N. 
 

10.# A rFkk B ds e/; lhekUr ?k"kZ.k 90 N gSA 

 B rFkk C ds e/; lhekUr ?k"kZ.k 80 N gSA 

 C rFkk Q'kZ ds e/; lhekUr ?k"kZ.k 60 N gSA  

 pwfd C rFkk lrg ds e/; lhekUr ?k"kZ.k U;wure gS vr% lcls igys C rFkk lrg ds e/; fQlyu izkjEHk gksxhA 

;g F = 60 N ij 'kq: gksxhA  

PART-II 
 

1. aA = g [sin 45 – A cos 45] = 
 8

2
,  aB =  g [sin 45 – B cos 45] = 

7

2
 

 aAB  = aA  –  aB  = g (B – A) cos 45 = 
 1

2
,   sAB = 2  

 vc sAB = 
1

2
  aAB t2   2  = 

1

2
 × 

 1

2
t2   t = 2 sec. 

2. F = 2 220 15  = 25 

 fr = 0.5 × 30 = 15 

 a = 
25 – 15

2
 = 5 m/s2. 

 

3.# ablock = 
mg

m


 = g = 0.15 × 10 = 1.5 

 aT = 2 
 ST – Sb = 5 

  
1

2
 aT t2 –  

1

2
 aB t2 = 5  

  
1

2
 t2 [2 – 1.5] = 5  

  t2 = 20 

 ST = 
1

2
 aTt2 

 = 
1

2
 × 2 × 20 = 20 m. 
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4.# am = (mg sin  – 
2


 mg cos ) / m = g sin  – 

2


g cos   

 aM =
Mgsin mgcos (M m) gcos

2

M


     

 

 SmM =
1

2

2

mMa t      t = mM

mM

2s

a
 = 

m M

2

a a
= 

4 M

gcos (M m)  
 = 2 sec 

 
5.#  

    

  N = mg + F sin 60 = 3 × 10 + 
F 3

2
 ......(i) 

  F cos 60   = N     ......(ii)  

  
F

2
= 

1

2 3
× (10 3  + 

F 3

2
) 

  
F

2
= 5 + 

F

4
    

F

4
 = 5 F = 20 N  

 

6.# A vkSj B dk eqDr oLrq js[kkfp=k gS  

   ?k"kZ.k cy 

   

 A rFkk B ds e/; fQlyu 'kq: gksus gsrq] ?k"kZ.k cy f = µ N = 
1

4
 × 2 × 10 = 5 N = fmax     

 A + B fudk; ij U;wVu dk f}rh; fu;e yxkus ij  

   F = (mA + mB) a = 6a   .....................(1) 

 A ds fy, U;wVu dk f}rh; fu;e yxkus ij  

 f = mA a  amax = max

A

f

m
 = 

5

2
 = 2.5 m/s2   .......................(2)     

 lehdj.k (1) rFkk (2) ls  Fmin = (mA + mB) 2.5 m/s2   = 6 × 2.5 = 15 N  
 

Ans. Fmin = 15 N 

 

7.  ;g iz'u nks inksa esa gy gks ldrk gS %  

 in : tc oLrq ur ry ij Åij dh vksj xfr'khy gS (fp=k A ds vuqlkj)   

;gk¡ N = mg cos  

oLrq dk Roj.k  

  a1 = – 
mgsin N

m

   
 
 

= – (g sin  + g cos ) 

  Let OP = s   

 ekuk oLrq dks 0 pky ls ur ry ds vuqfn'k (x-v{k ds vuqfn'k) iz{ksfir djrs gSaA t le; ckn] oLrq fcUnq P ( = 0) 

ij igq¡prh gSA (fp=k B esa n'kkZ;s vuqlkj )   

 ekuk OP = s   
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Fig. B  

  t1 =
1

2s
–

a
  

  = 
2s

gsin gcos   
  ..........(1) 

 fLFkfr  : tc oLrq P ls okil vkuk izkjEHk djrh gS] Roj.k gksxk 

  a2 = 
mgsin – mgcos

m

  
 (In fig.C)    (fp=k C esa)  

      = g sin  – g cos    

   s = 
1

2
 a2t

2

2  

    

O

Fig. D

s

t2

   

  t2 = 
2

2s

a
 = 

2s

gsin – gcos  
   ....(ii) 

 iz'u ds vuqlkj]    

  t2 = t1, 
 lehdj.k (i) vkSj (ii) ls t1 rFkk t2 ds eku j[kus ij] ge izkIr djrs gSa  

   = 
2

2

( – 1)

( 1)

 
 
  

tan = 0.16 = k 

 than 100 k = 16  Ans. 
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PART-III 
 

1. *# xqVds dk eqDr oLrq fp=k fuEu gS -  

 ur ry }kjk xqVds ij yxk;k x;k vfHkyEc cy N gSA  

 
 ur ry ds vuqfn'k rFkk vfHkyEc fn'kk esa xqVds ij U;wVu dk f}rh; fu;e yxkus ij -  

  mg sin 45° = T cos 45° + N  ............... (1) 
  N = mg cos 45° + T sin 45°  ............... (2) 

 gy djus ij   

   = 1/2   

 so any value of  greater than 0.5 is answer  
 
 

2.*# f>jhZ ls xqtjus okys Hkkx ij U;wVu dk fu;e yxkus ij 

  T2 – f – T1 =0  

 4 fdxzk- nzO;eku ds fy, 40 – T2 = 4a 

 2 fdxzk- nzO;eku ds fy, T1 – 20 = 2a 

 gy djus ij 10 = 6a 

T1

T2

f

T2 T1

m1 m1

40 20

 

  a = 
5

3
m/s2 

 2 fdxzk- nzO;eku ij jLlh }kjk yxk;k cy = T1 = 
70

3
N. 

 jLlh esa ruko lc txg leku ugha gksxk] D;ksafd f>jhZ }kjk ?k"kZ.k cy yxk;k tkrk gSA  
 

3.* # Hkatu cy vi;kZIr gS] vr% xqVdk fQlyu ugha djsxkA  

 

lhekUr ?k"kZ.k cy 

 
 

 vr% ?k"kZ.k cy  = 100 N   

 vkSj Roj.k ek=k 20 m/sec2 gksxkA  

 xqVds ij dqy laidZ cy   = 2 2(200) (100) =   100 5  N 

 lHkh ;kaf=kd vUrjfØ;k;sa lw{e Lrj ij fo|qr pqEcdh; izo`fÙk dh gSA  
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4.*# CykWd Åij dh vksj ?k"kZ.k ds dkj.k xfr dj jgk gSA 

 fr – mg sin 30  = ma   

30°
mgsin30

N fr

1kg

 
  fr – 1 × 10 × 1/2  = 1 × 1   

   fr = 6 N        

 lEidZ cy N rFkk fr dk ifj.kkeh cy = 2 2

rN f   = 2 2(mgcos30) (6) = 10.5 N 

 

5.#*_ ekuk CykWd A o B lkFk&lkFk pyrs gSaA C, A + B rFkk D CykWdksa ij U;wVu ds fu;e ls  

 60 – T = 6a 
 T – 18 – T' = 9a 
 T' – 10 = 1a 

gy djus ij  a = 2 m/s2  

 A o B ds chp fQlyu dk tk¡pus ds fy, ge bl fLFkfr esa ?k"kZ.k cy Kkr djrs gSaA ;fn ;g ?k"kZ.k cy] lhekUr 

?k"kZ.k ls de gks rks A o B ds chp dksbZ Hkh fQlyu ugha gksxh   

 A ij U;wVu ds fu;e ds iz;ksx ls  

 T – f = 6(2) 

 pwafd as T = 48 N 

 f = 36 N 

 rFkk fs = 42 N  vr% A o B lkFk&lkFk pysaxs    

 rFkk T' = 12 N. 

 

PART-IV 
1. igys ge irk djsaxs fd F ds fdl eku ds fy, nksuksa fi.M lkFk&lkFk pysaxsA ?k"kZ.k lhekUr gksus rd] os lkFk&lkFk 

pysaxsA eqDr oLrq fp=k dk iz;ksx djus ij & 

F

a2

15 kg

F

F

F

f

a1

F

f

 
 10 fdxzk dk fi.M] 15 fdxzk0 fi.M ij rc rd ugha fQlysxk tc rd 15 fdxzk- fi.M dk Roj.k egRre ugha gksxk 

D;ksafd ;g blds Åij j[ks 10 fdxzk- ds fi.M ds ?k"kZ.k cy ls mRiUu gksrh gSA  

  a1 > a2(max) 

 
F f

10


 = 

f

15
 lhekUr fLFkfr ds fy, f egRre 60 N gSA  

 F = 100 N. 

 vr% F = 80 N ds fy, nksuksa lkFk&lkFk xfreku gksaxsA 

 vr% nksuksa dks fudk; ysdj U;wVu dk fu;e yxkus ij  F = 25a 

 a = 
80

25
 = 3.2 m/s2 

 

2. ;fn F = 120 N gks rks fQlyuk 'kq: gks tk;sxk] nksuksa ds eqDr oLrq fp=k ls ¼?k"kZ.k cy 60 N gksxk) 

 10 fdxzk- fi.M ds fy, 

 120 – 60 = 10 a   a = 6 m/s2 

 15 fdxzk- fi.M ds fy, 

 60 = 15a   a = 4 m/s2  
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3. ;fn 80 N cy m/okZ/kj yxk;k tk;s] rks  

 

F
F

F

F

f

80

f

 
 10 fdxzk- fi.M ds fy, 80 – 60 = 10a 

   a = 2 m/s2 

 15 fdxzk- fi.M ds fy, {kSfrt fn'kk esa 

  F – f = 15a 

  a = 4/3 m/s2, ck;ha rjQ  
 

4. F sin + f = mg 

 rFkk Fcos  = N  

 U;wure ds fy, ; f = N =  Fcos   

 

  Fmin. = 
mg

sin cos   
        

 

5. pwafd  f = 0   F sin = mg 

 F = 
mg

sin
 

 

6. ;fn F < Fmin ; CykWd uhps dh vksj fQlyrk gS   

 

7 to 8.  (a)  2 > 1  blfy;s nksuksa lkFk&lkFk pysaxs   

  vkSj a = 1 2 1 1 2 2

1 2

(m m )gsin m gcos m gcos

m m

     


  

   = g sin – 1 1 2 2

1 2

g( m m )

m m

  


 cos 

  nksuksa dk 
4

5
3

   ( = 2.7 m/s2 ) 

 

 (b) 2 < 1 blhfy;s  a2 > a1     

 

  a2 = g sin  – 2 g cos   

  = 10 ×
1

2
  – 0.2×10 × 

3

2
 = 3.2 m/sec2       

  a1 = g sin  – 1 g cos  = 5 – 1.5 3  = 2.4 m/sec2      
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9 to 10. 

(1)     f1 = 3 × 0.25 × 10 = 7.5  

        

          
   F = 17.5 + 25 + 37.5 = 80 N 

(2);fn  F = 200 rks aB = aC 

  T – f1 – f2 = mBa   .........(1) 
  F – T – f2 – f3 = mCa  .........(2)  
  lehdj.k (1) o (2) ls    

  F – f1 – 2f2 – f3 = (mB + mC)a 

   = 1 2 3

B C

F f 2f f
a

m m

  



 = 

200 7.5 35 37.5

12

  
10 m/sec2 

 

SOLUTIONS OF GEOMETRICAL OPTICS 
EXERCISE-3 

PART-I 
1.#  

 
 P1 = mgsin – mgcos 
 P2 = mgsin + mgcos 
 izkjEHk esa CykWd dh uhps fQlyus dh izd̀fr gS rFkk D;ksfd tan > , vr% vf/kdre ?k"kZ.k mgcos /kukRed fn'kk 

esa yxsxkA tc P dk ifjek.k P1 ls P2 rd c<k;k tkrk gS tks ?k"kZ.k cy dh fn'kk /kukRed ls _.kkRed gks tkrh gS 

rFkk vf/kdre gks tkrh gS vFkkZr foijhr fn'kk esa mgcos gks tkrh gSA  

2.   

 

 F1 = 
mg mg

2 2


  

 

 F2 = 
mg mg

2 2


  

 F1 = 3F2 
 1 +  = 3 – 3  
 4 = 2 
  = 1/2 
 k = 10   ;  k = 5Ans. 
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3.#  

  
 f = 0, ;fn sin = cos      = 45° 

 f, Q dh vksj gksxk, sin > cos     > 45° 

 f, P dh vksj gksxk, sin < cos     < 45° 
 

4.# CykWd ugha fQlysxk ;fn (m1 + m2) g sin m2 g cos   

 3 sin  
3

10

 
 
 

 (2) cos 

 tan 1/5  11.5    

 (P)  = 5°  LFkSfrd ?k"kZ.k   f = (m1 + m2)g sin

 (Q)  = 10°  LFkSfrd ?k"kZ.k   f = (m1 + m2)g sin 

 (R)  = 15°  xfrd ?k"kZ.k  f = m2g cos

 (S)  = 20°  xfrd ?k"kZ.k  f = m2g cos

 
PART-II 

1.  

 F1 = mg sin + mg cosF2 = mg sin – mg cos 

 1

2

F

F
 = 

sin cos

sin cos

   

  
 

 
tan

tan

  

  
 = 

2

2

  

 
 = 

3


 = 3. 

2. dy/dx = tan =  lhekUr fLFkfr esa  

 

 
dy

dx
 = 

23x

6
 =

1

2
    x =  1  

 vr% y = 1/6 
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3.  

   
 ;g ekfu, fd nksuksa CykWd fLFkj gSA  

 N = F 
 f1 = 20N 
 f2 = 100+20 = 120N 
 

4. (m + m2)  = m1  

 m + m2 = 1m


  m = 1

2

m
–m


 

 m = 
5

0.15
 – 10 = 23.33kg  

 
5.  

      
 N1 = 50 + 10 = 60N     N2 = 50 – 10 = 40N 
 FLim = 0.2 × 60 = 12N     FLim = 0.2 × 40 = 8N 
 Fapplied  > 12N      Fapplied  > 8N 

   f1 = 12N      f1 = 8N    

   
5

1232.17
a1


      

5

832.17
a2


  

           =
5

32.5
  

  a1 – a2 = –4/5  

  a1 – a2| = 4/5 = 0.8 m/s2
 

 

HIGH LEVEL PROBLEMS (HLP) 
 

1.# lcls Åijh CykWd ds fy,  amax. = 1 m/s2  

 

 lcls uhps ds CykWd ds fy, amax = 
(24 16)

4


 = 2 m/s2    

 vr% uhpys o chp okys CykWd ds chp fQlyu 'kq: gksxh mlls igys e/; o Åijh CykWd ds chp fQlyu 'kq: gks 

pqdh gksxhA  

 e/; CykWd ds fy,   F – 18 = 6 × 2  F = 30 N  
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2.# fLFkfr :  fupys CykWd ds fy, : amax = 
2

2
 = 1m/s2      

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

1kg

2kg

F = 6Nµ = 0.21

µ = 02

B

A

 

 vkSj mHk;fu"B laHko Roj.k = 
6

(1 2)
 = 2 m/s2   

2kg
0.2×1×10 = 2N

 
 vr% CykWd fHkUu Roj.kksa ls xfr djsaxsA  

 aA = 
6 – 2

1
 = 4 m/s2   

A 6N
2N      

 aB = 
2

2
 = 1 m/s2            

B
2N

  

 
 fLFkfr   

 tc cy fupys CykWd ij dk;Zjr gS :– 

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

1kg

F = 6N

µ = 0.21

µ = 02

B

A

2kg

 

 A dk vf/kdre laHko Roj.k  = 
2

1
 = 2 m/s2 

 vkSj nksuksa CykWd dk mHk;fu"B Roj.k = 
6

(1 2)
 = 2 m/s2 

 vr% nksuksa CykWd mHk;fu"B Roj.k ls xfr djsxsa aA = aB = 2 m/s2  

3.#  ?k"kZ.k dh fn'kk tk¡pus ds fy,] ge ;gk¡ ;g ekurs gSa fd ?k"kZ.k ugha gSA rc fudk; ij dk;Zjr dqy cy Mksjh ds 

vuqfn'k Å/okZ/kj uhps dh vksj fn;k x;k gSA  

 m2g – m1g sin  = (m1 + m2) a 
 m1g – m1g/2 = (m1 + m1)a 

 a = 

1

2 g
1

 

 
  a > 0. 

 blfy, ?k"kZ.k ur ry ij uhps dh vksj dk;Zjr gSA fn;s x;s m1 ds FBD ls : –  

  
 T – f – m1g sin  = m1a.  T – k m1g cos  – m1g sing  = m1a ——(i) 
  m2 ds FBD



a m2

T

m g2   
 m2g – T = m2a ——(ii) 
 (i) o (ii) ls  

 a = 
g( – sin – kcos )

( 1)

  


 

  =  2
3

,  = 30º rFkk k = 0.1 j[kus ij , a = 0.05 g(m2 ds fy, uhps dh vksj) 
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4. x nwjh ij nzO;eku dk Roj.k gS 

  a = g(sin – 0 x cos) 
 pky vf/kdre gksxh] tc a = 0 

      g(sin – 0 x cos) = 0 

 x = 
0

tan


   

 vf/kdre xfr ds fy, 

 a = g(sin – 0 x cos)  

 
vdv

dx
 = g(sin – 0 x cos) 

 vdv = (gsin – 0gx cos)dx 
 nksuksa i{kksa dk lekdyu djus ij 

 
maxv

0

vdv =
0tan /

0

0

(gsin gxcos ) dx

 

      ;  
2

maxv

2
 = 

0

tan
2

0

0

gx cos
gxsin

2



  
  

 
 

 lhekvksa dks j[kus ij vmax =
0

gsin tan 


  

5.#  CykWd dk Roj.k   w =
mgsin – kmgcos

m

 
  

 ;k w = g sin  – kg cos   

 ekuk AB = s  cos  = 
s

 

  s =  sec      

  xfr ds lehdj.k ds vuqlkj :    

 

  s = 
1

2
wt2 

  t = 
2s

w
 =

2 sec

gsin – kgcos



 
  

 ;k t2 = 
 

2 sec

g sin – kcos



 
 = 

2

2

g(sin cos kcos )   
 

 t0 ds U;wure ds fy,]  

 sin  cos  – k cos2  vf/kdre gS 

 
d

d
(sin  cos  – k cos2 ) = 0 

 cos2  – sin2 + 2k cos  sin  = 0 
 cos 2 + k sin 2 = 0 

 tan 2 =
1

k


  

     = 
1

2
tan–1 

1

k

 
 
 

 

 eku j[kus ij, = 49º 
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6.# lhekUr ?k"kZ.k ds fy,   

 N + T sin  = mg cos  

  N = mg cos  – T sin  ——(i) 

 

 vkSj] Tcos  = mg sin  + f 

  = mg sin  + k (mg cos  – T sin )  ((i) ls] 

  T (cos  + k sin ) = mg sin  + k mg cos  

  T = 
mg (sin kcos )

(cos k sin )

  

  
 

 T ds U;wure eku ds fy,, cos  + k sin   vf/kdre gksuk pkfg,   

 ekuk y = cos  + k sin   

 
dy

d
= –sin  + k cos  = 0 

  tan  = k 

  Tmin = 
2

2 2

mg(sin kcos )

k1

k k1 1

  

 
  

  

 = 
2

mg(sin kcos )

k1

  


 

 

7.# in&I : vyx FBD cukus ij : fp=k B esa P Mksjh ij ,d fcUnq gS  

 fp=k A ls    

  mg – f = mw1 

  w1 = 
mg – f

m
     .....(i) 

 fp=k B ls]   

  T = f     .....(ii) 

     

f

T

P

Fig.B       
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 fp=k C ls  

  Mg – T = Mw2 
  Mg – f = Mw2 

  w2 = 
Mg – f

M
     ......(iii) 

 in II : xfrd laEca/k yxkus ij :  

  srel = urel t  
1

2
 wrel t2  (fp=k D ds vuqlkj)  

 ;gk¡ srel = , urel = 0 

    
  wrel = w2 – w1 

   = 
1

2
 (w2 – w1) t2  t = 

2 1

2

(w – w )
   

 w1 o w2 ds eku j[kus ij   

  f = 
2

2 Mm

(M – m)t
 

 
8.#   

 

M

 
 fp=k esa n'kkZ;s vuqlkj fudk; ekuus ij  

   T = (M + m)a. 

 a nksuksa nzO;ekuksa dk {kSfrt fn'kk esa mHk;fu"B Roj.k gSA  

 oLrq m dks fudk; ds :i esa ysus ij  

 oLrq ds fy, F.B.D. gksxk  

   
   N = ma (m {kSfrt fn'kk esa Roj.k a j[krk gS)    

 ;g Hkh mg – kN – T = ma (m uhps dh vksj ost ds lkis{k a Roj.k j[krk gS cf/kar xfr ds dkj.k)  

 ;k a = 
mg

M 2m Km 
 ;  bg bw wga a a   

 bga  = 2 2a a  = 2a  = 
2mg

M 2m Km 
 = 

2g

M2 K
m

 
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9.#  ;fn oLrqvksa dk Roj.k 'kwU; gSA rc oLrq (1), xqVds ij nk;ha vksj fQlyrh gS o oLrq (2) uhps dh vksj xfr djrh gSA 

fQlyu dks jksdus ds fy,] xqVds ds ra=k ¼vtM+Roh; funsZ'k ra=k½ esa izR;sd oLrq ij dqy cy 'kwU; gksuk pkfg,A  

 In fig. A, fp=k A esa  , T = mw + kmg ..........(i) 

 In fig. B,  fp=k B esa]T + kN = mg   ..........(ii) 

     N = mw  .........(iii) 

 

1

mmw

kmg

W

T

Fig. A   

m w

Fig. B     

  (ii) o (iii) ls ge izkIr djrs gSa   

   T + kmw = mg 

   T = mg – kmw ............(iv) 

  (i) o (iv) ls ge izkIr djrs gSa    

   w = 
g(1– k)

(1 k)
  ............(v) 

 pwafd oLrq dk xqVds ds lkis{k Roj.k (wrel) 'kwU; gS] blfy, w dk eku lehdj.k (v) esa U;wure eku ds cjkcj gksxkA 

 

 

10.#   

 

 

 

 (ost dk ck;ha vksj Roj.k a0 gS½ 

 tSlk fd a0 c<+us ij] ma0 dk ?kVd ur ry ij c<+ tk;sxk vkSj ?k"kZ.k mlds vf/kdre eku dks izkIr dj ysxkA     

 ur ry ds vuqfn'k o yEcor~ cy dh lehdj.k fy[kus ij  

  ma0 cos  – mg sin  – kN = 0 .......(i) 

  mg cos  + ma0 sin  = N  .......(ii) 

 lehdj.k (i) o (ii) ls ,  

  a0 cos  – g sin  = kg cos  + K a0 sin  

  a0 (cos  – k sin ) = g{k cos  + sin } 

  a0 = 
g{kcos sin }

{cos k sin }

  

  
= g (1 + k cot ) / (cot  – k)  
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11. (i) ekfu;s fd dgha ij Hkh fQlyu ugha gS o rhuksa CykWd dk mHk;fu"B ?k"kZ.k a gSA   

 

  cy lehdj.k fy[kus ij  F = ma 

  10 = 12a or ;k  a = 5/6. 

  Now  fmax. between 2 kg & 3kg is  

   1N = 0.2 × 20 = 4N. 

  2 kg CykWd ds FBD ds fy, :      

 

  F – f = ma = 2 × 5/6 

  10 – f =  10/6 

  10 – 10/6 = f 

  50/6 = f > fmax  

   ;gk¡ 2 kg o 3 kg CykWd ds chp fQlyu gksxhA vc fQlyu ekuus ij ubZ lehdj.k gksxh  

   F – fmax = ma1  

   10 – 4 = 2a1 or  ;k  a1 = 3 ms–2  

  3 kg o 7 kg dks fudk; ds :i esa ysdj cy lehdj.k fy[kus ij   

  fmax = 10 a0. 

  ;k 4 = 10 a0   a0 = 0.4 ms–2 

  3 kg o 7 kg CykWd ds chp vko';d ?k"kZ.k cy tk¡pus ds fy,  

  7 kg CykWd ij F = 7 × 0.4 = 2.8 N   

  7 kg o 3 kg ds e/; fmax = 0.3 N2 = 0.3 × 50 = 15 N  

  2.8 < fmax  

  vr% nksuksa CykWdks ds e/; fQlyu ugha gksxhA 

  (ii)vc ;fn cy dks 3 kg ds CykWd ij yxk;k tk;s   

  ekfu;s fd dgha ij Hkh fQlyu ugha gS o rhuksa CykWd dk mHk;fu"B ?k"kZ.k  
5

6
ms–2 gSA   

   vc iwjs fudk; dks nqckjk mHk;fu"B Roj.k 
5

6
 ms–2  ls ys tkus ij  

  a = 
5

6
 ms–2  ds fy,] 2 kg o 3 kg ds CykWd ds e/; vko';d ?k"kZ.k = m1a = 2 × 

5

6
 = 

5

3
N < fmax   

   

    buds e/; fQlyu ugha gksxh 

  blh izdkj 7 kg CykWd ds fy, vko';d ?k"kZ.k = m3a = 7 × 
5

6
 = 

35

6
 N < fmax  

  vr% ;g buds e/; fQlyu ugha gksxh  

   a1 = a2 = a3 =  
5

6
ms–2    

 (iii)  (b) ds leku gh  
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12.# fABmax = 0.3 × 30g cos37° 

 

 fABmax = 0.3 × 30g cos37° = 72 N 

 fBCmax = 0.4 × 80g cos37° = 256 N 

 fCmax = 0.5 × 120g cos37°= 480 N 

 tc ‘B’ CykWd dks [khapk tkrk gS] nks fLFkfr;k¡ laHko gSA  

 (1) B & C nksuksa lkFk&lkFk xfr djsa o ;gk¡ A o B laidZ ,oa C o ost laidZ ds chp Bhd fQlyuk izkjEHk gksA   

 (2) A & C :ds jgs o dsoy 'B' uhps dh vksj xfr djsA  

 fLFkfr (1) dks ysus ij] ekuk B o C lkFk&lkFk xfr djrs gSa o ;gk¡ A o B ,oa ost rFkk  C ds chp Bhd fQlyuk 

izkjEHk gks  

 

  P + 40 g sin 37° + 50 g sin 37° – 72 – 480 = 0   P = 12 N 

 B o C ds ?k"kZ.k tk¡pus ds fy,  

 fBC + 40 g sin 37° – 480 = 0 

 

 fBC = 240  

 tks lhek ds vUnj gS blfy, fLFkfr lgh gS  

 blfy, cy ftlds fy, fQlyu ugha gS Pmax = 12 N bl cy ds fy, B o C nksuksa lkFk xfr djsaxsA  

 Ans. P = 12 N   
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13.# (i) A o B dk eqDr oLrq js[kkfp=k gS  

 

N

  

N

     
 A ds lkE;koLFkk esa jgus gsrq  ; F = N sin     .....................(1) 

 B dks Åij mBkus gsrq  ;  N cos  = mg + µs N    .....................(2) 

 B dks {kSfrt lkE;koLFkk gsrq ; N = N sin           …..................(3) 

 lehdj.k (2) o (3) ls   

 N (cos  – µs sin ) = mg or ;k  N = 
4 2 3

5 3 5

 
  

 
mg  or ;k  N =  

5

2
mg ...............(4) 

 lehdj.k (1) ls  F = N ×
3

5
     F = 

3

2
 mg  

 (ii) A dk Roj.k a rFkk B dk b gS  

  F – N sin  = 2ma   ...............(1)  
  N cos  – mg – µkN = mb  ...............(2) 
  N = N sin     ................(3) 

 caf/kr xfr ls =   

  a sin  = b cos   ................(4)   

 lehdj.k (1), (2) , (3) o (4) dks gy djus ij  b  =  
3g

22
  

  

14. tc  t   t0, Roj.k a1  = a2  = kt / (m1 + m2) ;  

 tc t  t0  , a1  = gm2  / m1, a2 = (kt – m2g) / m2. ;gk¡  t0 = 1 2 2

1

g(m m ) m

k m

 
  

O t

a1

a2

a

t0  
 tc t  t0, dksbZ fQlyu ugha gksrh gS rFkk Roj.k  a1  = a2  = kt / (m1 + m2) ;  

      tc t  t0  Iykad rFkk NM+ ds e/; vf/kdre ?k”"kZ.k cy yxsxkA 

 a1  = gm2  / m1, a2 = (kt – m2g) / m2.;gka  t0 = 1 2 2

1

g(m m ) m

k m

 
        

 

15.# O;fDr o yV~Bs dk eqDr oLrq js[kkfp=k -      

 
 yV~Bs dks fojke ij j[kus ds fy,] ur ry ds vuqfn'k yV~Bs ij U;wVu dk f}rh; fu;e vkjksfir djus ij  

  Mg sin  = f    ....................................(1)   

 ,oa ur ry ds vuqfn'k O;fDr ij U;wVu dk f}rh; fu;e yxkus ij & 

  mg sin  + f = ma   ....................................(2) 

  a = g sin  
M

1
m

 
 

 
 ur ry ds uhps dh vksj   
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oSdfYid gy %   

 ;fn ?k"kZ.k cy O;fDr ij ur ry ds Åij dh vksj fy;k tkrk gS rks ur ry ds vuqfn'k O;fDr o yV~Bs ij U;wVu 

dk f}rh; fu;e yxkus ij  

  f + Mg sin  = 0   ..........(1) 
  mg sin   – f = ma  ..........(2) 
  (1) o (2) dks gy djus ij     

 a = g sin  
M

1
m

 
 

 
 ur ry ds uhps dh vksj  

oSdfYid gy %    

 ur ry ds vuqfn'k O;fDr + yV~Bs ds fudk; ij U;wVu ds f}rh; fu;e vkjksfir djus ij -  

 mg sin  + Mg sin  = ma  

 a = g sin 
M

1
m

 
 

 
 ur ry ds uhps dh vksj   

 

16.# a1 = kmg mg

2m

 
 = 

g

2
 (1 – k)     

 a2 = kmg

4m


= kg

4


  

 

 s1 = 
1

2
a1t2  

 s2 = 
1

2
a2t2  

 s1 – s2 =
7

8
    

1

2

g

2
(1 – k)t2 – 

1

2

g

4
 k t2 =

7

8
  

    t2 = 
k k

7

2g(1 ) g  
 = 

k

7

g(2 3 ) 
 

 s2 = 
1

2
 a2 t2 = 

1

2
 × kg

4


 × 

k

7

g(2 3 ) 
 = k

k

7

8(2 – 3 )




 

 

17.# nh xbZ fLFkfr esa tathj ij cy ysrs gq,   

 
 F – k ( – x)g = a 

 
F


 – k ( x)g 

 = 
dv

dx
.v. 

 
0

F
dx


 – k

0

( x)
gdx

 
  = 

v

0

dvv   ;   
0

F
x


 – 

v
2 2

k

00

x v
g x

2 2

 
   

 
  

 
F


 – kg

2
 = 

2v

2
  

 k

2F
g 


  = v = 4 m/s 
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