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?k"kZ.k (FRICTION)

———————————————————————————————————  

1. ?k"kZ.k %  

 tc nks oLrq,¡ ,d nwljs ds lEidZ esa gksrh gS] rks oLrqvksa dh lrg ij 

fLFkr vkosf'kr d.kksa ¼v.kqvksa½ ds e/; fo|qr pqEcdh; cy vkjksfir gksrs 

gSA vr% izR;sd oLrq nwljh oLrq ij lEidZ cy yxkrh gSA nksuksa oLrqvksa 

ij dk;Zjr lEidZ cyksa dk ifjek.k rks leku jgrk gS ijUrq budh fn'kk 

foijhr gksrh gSA blfy, lEidZ cy U;wVu ds r̀rh; fu;e dk ikyu 

djrs gSA 

N = vfHkyEc cy

R=  lEidZ cy

f =  ?k"kZ.k

v

 

 fdlh oLrq ij dk;Zjr lEidZ cy dh fn'kk dk lEidZ lrg ds yEcor gksuk vko';d ugha gSA ge  lEidZ cyksa dks 

nks ?kVdksa esa fo;ksftr dj ldrs gS] ,d ?kVd lrg ds yEcor vkSj nwljk ?kVd lrg ds vuqfn'k ¼fp=k½A yEcor 

?kVd dks vfHkyEc lEidZ cy ;k vfHkyEc cy ¼lk/kkj.kr;k N ls fy[krs gS½ vkSj vuqfn'k ?kVd dks ?k"kZ.k cy 

¼lk/kkj.kr;k f ls fy[krs gS½ dgrs gSA  

 ;gk¡ ij ;fn R lEidZ cy gks rks  R = 
2 2f N  

2. ?k"kZ.k ds dkj.k  

 1. ,d oLrq dh o`gn lrg rFkk nwljh oLrq dh og̀n lrg ds e/; rkykcanh ds dkj.kA

 2. lEidhZr nks lrgksa ;k oLrqvksa ds v.kqvksa ds e/; cU/k ds dkj.kA 

3.  ?k"kZ.k cy nks çdkj dk gksrk gS 

 a. xfrd      b. LFkSfrd 

 (a) xfrd ?k"kZ.k cy 

  nks lEidhZr lrgksa ds chp xfrd ?k"kZ.k cy rc mRiUu gksrk gS tc dsoy nksuksa lrgksa ds e/; lkis{k xfr gksA 

tc lrgksa ds e/; lkis{k xfr [kRe ¼can½ gks tkrh gS rc ;g ¼xfrd ?k"kZ.k cy½ dk;Z djuk cUn dj nsrk gSA 

  oLrq ij xfrd ?k"kZ.k cy dh fn'kk 

  bldh fn'kk] lEidZ esa xfr'khy ,d oLrq ds nwljh oLrq ds lkis{k osx dh fn'kk ds foijhr gksrh gS ;g rF; 

/;ku nsus ;ksX; gS fd bldh fn'kk dk;Zjr cy dh fn'kk ds foijhr ugha gksrhA ;g dsoy oLrq dh lkis{k xfr ds 

fn'kk ds foijhr gksrh gS tks fd nwljh lrg ds lEidZ esa jgrh gSA   

  xfrd ?k"kZ.k cy dk ifjek.k  

  xfrd ?k"kZ.k cy dk ifjek.k] nks oLrqvksa ds e/; dk;Zjr vfHkyEc cy ds lekuqikrh gksrk gSA vr% ge fy[k 

ldrs gSA  

    fk = k N 

  ;gka N vfHkyEc cy gSA lekuqikrh fu;rkad µk xfrd ?k"kZ.k xq.kkad dgykrk gS rFkk bldk eku lEifdZr lrgksa 

dh izd`fr ij fuHkZj djrk gSA  
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Example 1.  xfrd ?k"kZ.k cy dh fn'kk Kkr djks & 

 

   (a) tehu }kjk CykWd ij vkjksfir    (b) CykWd }kjk tehu ij vkjksfir  

Solution :  (a) 1 Kg 5 m/s
f1

tehu ds lkis{k

F =1 N      

   (b) 
5m/s

f2

CykWd ds lkis{k

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

   

   ;gka f1 vkSj f2 Øe'k% CykWd o tehu ij ?k"kZ.k cy gSA  
 

Example 2.  mijksDr mnkgj.k esa f1 o f2 ds ifjek.kksa chp esa lgh lEcU/k gS& 

   (A) f1 > f2     (B) f2 > f1  

   (C) f1  = f2    (D) vi;kZIr lwpuk ds dkj.k lEcU/k crkuk lEHko ugha gS 

Solution :  U;wVu ds r̀rh; fu;e ls mijksDr ?k"kZ.k cy] fØ;k&izfrfØ;k ;qXe ds :i esa cjkcj ijUrq ,d nwljs ds 

foijhr fn'kk esa gksrs gSA vr% mÙkj (C) gSA ;g /;ku nsus ;ksX; gS fd xfrd ?k"kZ.k cy dh fn'kk vkjksfir 

cy dh fn'kk ls ugha nh tk ldrh gSA  
 

Example 3.  fp=kkuqlkj lHkh lrg [kqjnjh gSA A vkSj B ij yxus okys ?k"kZ.k cy dks n'kkZ;sa\        

B

A 10m/s

20m/s

////////////////////////////////////////////////////////  
Solution :  

    
   xfrt ?k"kZ.k bl rjg ls yxrk gS fd og lkis{k xfr dks de dj ldsA 
 

Example 4.  fp=kkuqlkj CykWd }kjk :dus ls igys] r; dh x;h nwjh Kkr djks\ 

10 kg

10 m/s

/////////////////////////////////////////
µ =0.5k  

Solution :  N – 10 g = 0   N = 100 N 

   fx = µkN    µ = µs = µk tc fn;k ugh gks 

   fx = 0.5 × 100 = 50 N   

   Fx = ma    50 = 10 a   a = 5  

    v2 = u2 + 2as   02 = 102 + 2 (–5) (5)  

    S = 10 m 
10g

N

fk

 
 

Example 5.  CykWd }kjk urry ij :dus ls igys r; dh x;h nwjh Kkr djks\ CykWd dk izkfEHkd osx 10 m/s gS vkSj 

CykWd vkSj urry ds e/; ?k"kZ.k xq.kkad  = 0.5 gSA 

37°


 10 m

/s

µ

fixed
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Solution :  N = mg cos37°  

    mg sin 37° + µN = ma  

   a = 10 m/s2 urry ij uhps dh vksj 

   vc v2 = u2 + 2as  

   0 =  102 + 2(–10) S 

    S = 5 m  
 

Example 6.  mijksDr mnkgj.k esa CykWd }kjk izkjfEHkd fLFkfr rd iga¡pus esa yxk le; Kkr djksA 

Solution :  a = g sin 37°  – µg cos 37° 

    a = 2 m/s2  urry ds uhps dh vksj 

    S = ut + 
1

2
at2     S =

1

2
× 2 × t2    

      t = 
1

2
sec.    

 

5 m

 

 

Example 7.  fdlh CykWd dks 10 m/s osx fn;k tkrk gS rFkk ?k"kZ.k cy ds vykok bl ij 100 N dk cy ges'kk yxrk 

gSA CykWd dk eanu Kkr djks \   

 
Solution :  D;ksfd ;gk¡ lkis{k xfr gSA 

    xfrd ?k"kZ.k] bl lkis{k xfr dks de djrk gSA  

   fk = µN  = 0.1 × 10 × 10 = 10 N  

   100 + 10 = 10a  

   a = 
110

10
= 11 m/s2   

 

 

 

Example 8. ,d oLrq ,d [kqjnjs urry ds vuqfn'k Åij dh vksj ryh ls dqN osx }kjk ç{ksfir dh tkrh gSA ;g 

urry ij Åij rd tkrh gS rFkk iqu% okil ykSVrh gSA ;fn p<+us dk le; ta rFkk mrjus dk le; td gks 

rks  & 

 (A) ta = td  (B) ta > td  (C) ta < td  (D) vkadM+s vi;kZIr 

Solution : ekuk iz{ksi.k osx V gS rFkk oLrq dk osx tc ;s okil ykSVrh gS = V' gS 

 rks   V > V'  (D;ksfd dqN xfrt ÅtkZ ?k"kZ.k esa {k; gks tkrh gS) 

 vr% Åij tkus ds nkSjku vkSlr osx  >  uhps vkus ds nkSjku vkSlr osx  

  ta < td   
 

Example 9.  dks.k ls >qds urry dk Åijh fgLlk fpduk rFkk fupyk fgLlk [kqjnjk gS ,d d.k fLFkjkoLFkk ls Åijh 

fljs ls fQlydj fupys fljs rd vkus ij iqu% fojkekoLFkk es vk tkrk gSA ;fn fpdus vkSj [kqjnjs ry dh 

yEckbZ;ksa esa m : n dk vuqikr gks rks ?k"kZ.k xq.kkad dk eku gksxk &  

  (A) 
m n

n

 
 
 

tan (B) 
m n

n

 
 
 

cot   (C) 
m n

n

 
 
 

cot   (D) 
1

2
  

Solution : fpduh lrg ij a1 = g sin      

  v2 = u2 + 2a1s1 = 0 + 2 g sin  .m 

 [kqjnjh lrg ij   

 a2 = g sin  – g cos   

  v´2 = v2 + 2a2s2  

 O = 2mg sin  + 2g (sin  – µ cos )n 

   = 
m n

n

 
 
 

tan   
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———————————————————————————————————   
 (b) LFkSfrd ?k"kZ.k % 

  ;g nks lrgksa ds e/; rc dk;Zjr gksrk gS tc nks lrgksa ds e/; vkisf{kd xfr dh izo`fr gks ijUrq nksuksa lEifdZr 

lrgksa ds vuqfn'k dksbZ Hkh lkis{k xfr mifLFkr ugha gksA  

  mnkgj.k ds fy, dejs esa j[kh pkjikbZ dh dYiuk djrs gSA tc ge pkjikbZ dks maxfy;ks a ls /kdsyrs gS rks 

pkjikbZ xfr ugha djrh gSA bl fLFkfr esa pkjikbZ yxk;s x;s cy dh fn'kk esa xfr djus dh ps"Bk j[krh gS ijUrq 

xfr ugha dj ikrh D;ksafd ;gka ij ,d LFkSfrd ?k"kZ.k cy] vkjksfir cy dh fn'kk ds foijhr dk;Z djrk gSA  
 

 
Example 10. CykWd ij dk;Zjr LFkSfrd ?k"kZ.k cy dk eku D;k gSA   

 
Solution :  {kSfrt fn'kk esa Roj.k 'kwU; gSA blfy,  F = 0 .    = 0  
 

———————————————————————————————————   
 LFkSfrd ?k"kZ.k cy dh fn'kk % 

 oLrq ij dk;Zjr LFkSfrd ?k"kZ.k cy dh fn'kk] oLrq dh lrg ds lkis{k xfr djus dh ps"Bk ds foijhr fn'kk esa g ksrh 

gSA fdlh oLrq ij LFkSfrd ?k"kZ.k cy dh fn'kk Kkr djus ds fy, fuEu inksa dk iz;ksx djrs gSA  

 (i) nwljh oLrq ftl ij oLrq j[kh gS] ds lkis{k oLrq dk eqDr oLrq fp=k (FBD) cukrs gSA  

 (ii) ;fn lEifdZr lrg Rofjr gS rks Nne cy dks Hkh iz;qDr djrs gSA  

 (iii) ifj.kkeh cy dks Kkr djrs gS rFkk bl ifj.kkeh cy dk lrg ds vuqfn'k ?kVd Kkr djrs gSA  

 (iv) LFkSfrd ?k"kZ.k cy dh fn'kk bl ifj.kkeh cy ds ?kVd ds foijhr fn'kk esa gksxhA 

 uksV % LFkSfrd ?k"kZ.k cy rHkh mRiUu gksrk gS tc nks lrgksa ds e/; dksbZ Hkh lkis{k xfr mifLFkr ugha gksA  

 

Example 11. iznf'kZr fp=k esa] M nzO;eku dh oLrq [kqjnjh est ij j[kh gS rFkk bldks Åij ls ns[kk tkrk gSA bl ij 

fp=kkuqlkj cy vkjksfir djrs gSA ;fn oLrq xfr ugha djs rks bl ij dk;Zjr LFkSfrd ?k"kZ.k cy dh fn'kk 

Kkr djksA    

 

Solution :  lcls igys ge oLrq dk eqDr oLrq fp=k (FBD) cukrs gSA  

 
   pwafd oLrq xfr ugha djrh gS vr% ;g xfrd ?k"kZ.k dh fLFkfr ugha gSA LFkSfrd ?k"kZ.k cy dh fn'kk ifj.kkeh 

cy FR dh fn'kk ds foijhr gksxhA tSlk fd fp=k esa fs }kjk iznf'kZr gSA bldk ifjek.k 25 N ds cjkcj gSA  
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———————————————————————————————————   
4. xfrd o LFkSfrd ?k"kZ.k cy dk ifjek.k  

 xfrd ?k"kZ.k 

 xfrd ?k"kZ.k cy dk ifjek.k] nks oLrqvksa ds e/; dk;Zjr vfHkyEc cy ds lekuqikrh gksrk gSA vr% ge fy[k ldrs gSA  

   fk = k N 

 ;gka N vfHkyEc cy gSA lekuqikrh fu;rkad µk xfrd ?k"kZ.k xq.kkad dgykrk gS rFkk bldk eku lEifdZr lrgksa dh 

izd`fr ij fuHkZj djrk gSA  

 ;fn lrg fpduh gksxh rks µk vYi gksxk vkSj ;fn lrg [kqjnjh gksxh rks µk vf/kd gksxkA ;g nksuksa lEifdzZr oLrqvksa 

ds inkFkZ ij Hkh fuHkZj djrk gSA  

 LFkSfrd ?k"kZ.k % 

 LFkSfrd ?k"kZ.k dk ifjek.k vkjksfir ckg~; cy ds cjkcj o foijhr gksrk gS] tc rd fd vkjksfir cy ds dkj.k oLrq 

fLFkj voLFkk esa jgsA vFkkZr ;g ifjofrZr o Lo% lek;ksftr cy gS tcfd bldk ,d vf/kdre eku gksrk gSA bl 

vf/kdre eku dks lhekUr ?k"kZ.k dgrs gSA 

   fmax = sN 

 okLrfod LFkSfrd ?k"kZ.k cy µsN ls de gks ldrk gS rFkk bldk eku] oLrq ij dk;Zjr nwljs cyksa ij Hkh fuHkZj djrk 

gSA ?k"kZ.k cy dk eku oLrq dks lkis{k :i ls fLFkj j[kus ds fy, vko';d vfrfjDr cy ds cjkcj gksrk gSA  

   0   fs  fsmax  

 ;gka µs vkSj µk lekuqikrh fu;rkad gSA µs LFkSfrd ?k"kZ.k xq.kkad dgykrk gS rFkk µk xfrd ?k"kZ.k xq.kkad dgykrk gSA 

;s foekghu jkf'k;k¡ gS rFkk vkdkj vkSj lEifdZr {ks=kQy ij vfuHkZj gSA ;g nks lEifdZr lrgksa dk xq.k/keZ gSA fn;s 

x;s lrgksa ds ;qXeksa ds fy, µs > µk gksrk gSA ;fn fn;k ugha tk;s rks µk = µs ys ldrs gSA µ dk eku 0 ls  rd 

dqN Hkh gks ldrk gSA  

    

M F

////////////////////
f

¼iz;kl½

¼?k"kZ.k½
s, k   

sN kN

vkjksfir cy

LF
kSfr
d
 ?
k"k
Z.k

?k
"k
Z.k

f
LFkSfrd vf/kdre

  

 fuEu lkj.kh dqN /kkrq tksM+ks ds e/; LFkSfrd ?k"kZ.k xq.kkad dh gYdh lh tkudkjh iznku djrh gSA okLrfod eku 

fpdusiu dh dksfV rFkk okrkoj.kh; dkjdksa ij fuHkZj djrk gSA tSls] ydM+h ds fpdusiu dh dksfV c<+kus ij ?k"kZ.k 

xq.kkad dk eku ifjofrZr gksxkA  

/kkrq s /kkrq s 

LVhy vkSj LVhy 0.58 Rk¡kck vkSj rk¡ck 1.60 

LVhy vkSj dk¡lk 0.35 Vs¶ykWu vkSj Vs¶ykWu 0.04 

dk¡p vkSj dk¡p 1.00 jcj dk ifg;k vkSj 

lhesUV dh lw[kh lM+d 
1.0 

ydM+h vkSj ydM+h 0.35 

ydM+h vkSj /kkrq 0.40 
jcj dk ifg;k vkSj 

lhesUV dh xhyh lM+d 
0.7 

 

 

Example 12. CykWd dk Roj.k Kkr djks] tcfd CykWd izkjEHk esa fojkekoLFkk esa gS\ 

10 Kg 

50 N 


µ=0.5  

Solution :   'kwU; 
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Example 13. CykWd dk Roj.k Kkr djks] tcfd CykWd izkjEHk esa fojkekoLFkk esa gS\ 

10 Kg 

40 N 

37° 

µ=0.5  

Solution :  N + 24 – 100 = 0     yEcor~ fn'kk esa 

      N = 76 N  

   vc 0   fs    µs N  

   0  fs   76 × 0.5  

   0  f  38 N  

    32 <  38   

   vr% f = 32   

     CykWd dk Roj.k 'kwU; gSA 

 

 

 

Example 14. F ds fHkUu&fHkUu ijklksa (Ranges) ds fy;s CykWd dk Roj.k Kkr djks\ 

m
F 

µ  

       

Solution :  0  f µSN   

   0  f  µSmg  

   a = 0 ;fn F  µSmg  

   a = 
F µMg

M


 ;fn F > µMg  

 

Example 15. CykWd dk Roj.k Kkr djks] tcfd izkjEHk esa CykWd fojkekoLFkk esa gSA 

10 kg
51N 

µ  = 0.5 

µ  = 0.3
S

k  
Solution :  0  fs  µSN   0  fs  50  

   vc  51 > 50  

      CykWd xfr dj ldrk gS ysfdu ;fn CykWd xfr djuk 'kq: djrk gS rc xfrd ?k"kZ.k yxsxkA 

   KF = µk N = 0.3 × 100 = 30 N  

10
51  

30  
    51 – 30 = 10 a     a  = 2.1 m/s2   
 

Example 16. CykWd xfr ugh djs] blds fy, CykWd ij yEcor~ uhps dh vksj fdruk U;wure cy yxkuk iM+sxk\ 

10kg
100N 

µ=0.5  
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Solution :  100 – fs = 0  

     fs = 100     ......(1)  

   F + 10 g = N   N = 100 + F  ......(2)  

   vc  0  fS  N  0  fs  µN   

   100  0.5  [100 + F]  

   200  100 + F  

   F  100 N  

     U;wure F = 100 N 

 

10 g 

10 kg 
100N 

f

N 
F

 

 

Example 17. ur dks.k dk eku /khjs&/khjs c<+ jgk gS og dks.k ftl ij CykWd xfr djuk 'kq: dj ns] Kkr djks\ 



µ

 

Solution :    0  f  µS N  

   mg sin > fsmax    

   mg sin  > µN     

   mg sin > µ mg cos    

    tan  > µ  

     = tan–1 µ  

   tan  µ ds fy;s urry ij ugh fQlysxkA 

   ;g fof/k fo'ks"k :i ls µ fudkyus esa dke vkrh gSA 



N f

m
g co

s

m
g si

n 

 

 

Example 18. CykWd dk Roj.k Kkr djks \ ;fn CykWd izkjEHk esa fojkekoLFkk esa gSa  

 

Solution :  (CykWd ?k"kZ.k cy dks NksM+dj FBD ¼eqä oLrq fp=k)    

   N = 10 g cos 37° = 80 N  

   vc 0  fs  µN  

   0  fs  0.5 × 80  

      fs  40 N  
Mg cos 37°

10 kg 75

Mg sin 37°

N 

 
   ge f dk eku vUr esa j[krs gS eryc ;g vU; cyksa ds ifj.kke 

ds foijhr fn'kk esa gSA f, urry ij uhps dh vksj yxrk gS 

vkSj bldk eku = (75 – 60) = 15 N gksxk vr% Roj.k 'kwU; 

gksxkA 80

75

60

N 

 
 

Example 19. mijksDr iz'u esa 75 N ds lkFk fdruk vfrfjDr cy yxk;k tk;s ftlls CykWd] urry ij Åij xfreku gks 

tk;s \ 

Solution :     60 + 40  =  75 + fextra 

      fs = 25 N  
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Example 20. mijksä iz'u esa] 75 N cy ds LFkku ij fdruk U;wure cy vkjksfir djs ftlls ;g CykWd xfr ugh djsA 

Solution :  bl fLFkfr esa CykWd] uhps dh vksj xfr djsxkA vr% ?k"kZ.k Åij 

dh vksj yxsxkA  

    F + 40 = 60  

    F = 20 N 

F

40

60  

 

Example 21. fp=kkuqlkj fdlh est ij j[ks fdlh CykWd dk Åijh n`';] fn[kk;k x;k gSA CykWd dk Roj.k Kkr djks\  

(g = 10 m/s2) .   

 
Solution :      

   40 g 

40N 

F  = 40R         56N2    
   vc] fs  µN        fs  50   

   FR > fsmax 

   vr% CykWd] xfr djsxkA 

   a = 
40 2 50

10


 =  4 2 5 m/s2     

 

Example 22. µ dk U;wure eku Kkr djks ftlls CykWd fLFkj jgs \ 

 
 50kg 

100kg  
Solution :  T = 100 g = 1000 N  

     f = 1000 N CykWd dks fLFkj j[kus ds fy, 

   vc fmax = 1000N   

   µN = 1000 ; µ = 2  

   D;k µ dk eku] 1 ls T;knk gks ldrk gS? 

   gk¡ 0 < µ   

 

 

 1000N 

f  

Example 23. CykWd A dk U;wure Roj.k Kkr djks ftlls 10 kg dk CykWd fxjs ugh\ 

 
Solution :  U;wVu fu;e] {kSfrt fn'kk esa yxkus ij  

   N = 10 a      ......(1)   

   U;wVu dk fu;e] yEcor fn'kk esa yxkus ij  

   10 g = µ N      ......(2)  

   10 g = µ 10 a  from (1) & (2)  

     a  = 
g

µ
 = 20 m/s2    

 

10 g

10N
a

µN 
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Example 24. iznf'kZr O;oLFkk esa jLlh esa ruko Kkr djks] 120 N vkSj 100 N ds cy fudk; ij dk;Zjr gksrs gSA tc 

fudk; fLFkjkoLFkk esa gS rFkk 10 kg rFkk 20 kg ij vf/kdre LFkSfrd ?k"kZ.k cy Øe'k% fs = 90 N rFkk  

fs = 60 N gSA     

 
Solution :  (i) ekuk fudk; ck;sa rjQ xfr djrk gS tks fd eqDr oLrq fp=k (FBD) esa iznf'kZr gSA {kSfrt fn'kk esa dqy 

cy nk;sa rjQ dk;Z djsxk vr% ;s dYiuk lgh ugha gSA  

 
    mijksDr dYiuk blfy, lEHko ugha gS D;ksafd dqy cy nk;sa rjQ dk;Zjr gSA vr% fudk; ck;s rjQ 

xfr ugha djsxkA  

   (ii) blh izdkj ;g ekurs gS fd fudk; nk;sa rjQ xfr djrkA 

 
    ;g dYiuk esa Hkh lEHko ugha gS D;ksafd fudk; ij dqy cy ck;sa rjQ vkjksfir gksrk gS vr% ;g dYiuk 

Hkh lgh ugha gSA blh izdkj ;g fu"d"kZ fudky ldrs gS fd fudk; fLFkj gSA  

 
    ekuk 10 fdxzk0 dk CykWd lhekar ?k"kZ.k dh fLFkfr esa gS rks eqDr oLrq fp=k (FBD) ds iz;ksx ls  

 
    120 = T + 90   T = 30 N 

    rFkk T + f = 100 

     30 + f = 100  

    f = 70 N, tks fd laHko ugha gS D;ksafd 20 kg CykWd dh lrg ds fy, lhekar ?k"kZ.k dk eku 60N  

     gekjh ;g dYiuk Hkh xyr gS rFkk vc 20 fdxzk CykWd dks lhekar fLFkfr esa ekurs gSA 

 
      T + 60 = 100 N   T = 40 N 

    ;gka  f + T = 120 N  f = 80 N 

    ;g laHko gS D;ksafd LFkSfrd ?k"kZ.k cy bl lrg ds fy, 90 N ls de çkIr gksrk gSA  

    vr% jLlh esa ruko T = 40 N gSA  
 

Example 25. iznf'kZr fp=k esa cy F dks 'kwU; ls /khjs&/khjs c<+k;k tkrk gS cy F ,oa jLlh esa ruko T ds e/; xzkQ [khapksA 

CykWd vkSj tehu ds e/; LFkSfrd ?k"kZ.k xq.kkad µs gSA {izkjEHk esa jLlh {kSfrt gS rFkk bldk ruko 'kwU; gSA} 
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Solution :  pwafd ckg~; cy F 'kwU; ls /khjs&/khjs yxkrkj c<+rk gS tks fd 

?k"kZ.k cy }kjk lek;ksftr gksrk tkrk gS vkSj jLlh esa ruko 

mRiUu ugha gksrk gSA tc c<+rs gq, cy dk eku lhekar ?k"kZ.k 

µs mg ds cjkcj gksrk gS rks blds ckn F dks c<+kus ij jLlh 

esa ruko mRiUu gksrk gSA  
 

Example 26. cy F 'kwU; ls yxkrkj c<+k;k tkrk gS rks Kkr djks fd CykWd igys fQlysxk ;k Åij mBsxk \ 

 
Solution :  Å/okZ/kj o {ksfrt fn'kk esa vko';d cy dk U;wure ifjek.k 

;k rks CykWd dks /kdsyrk gS ;k Åij mBkrk gSA igys fQlysxk 

;k Åij mBsxk ;g bl ij fuHkZj djrk gS fd cy dk dkSulk 

U;wure ifjek.k de gSA  

   Å/okZ/kj fn'kk esa Åij mBus ds fy,  

   F sin 37º + N – Mg 0.   

   Åij mBus dh fLFkfr esa N 'kwU; gksxkA 

    Flift   
10g

3 / 5
    Flift  

500

3
N  

   {kSfrt fn'kk esa fQlyus ds fy,    F cos 37  sN 

   F cos 37º > 0.5 [10g – F sin 37º]   (  N = 10 g – F sin 37º) 

   vr% Fslide  >
50

cos37º 0.5sin37º
=  Fslide >

500

11
N  

   Flift >
500

3
N     Fslide < Flift   vr% CykWd mBus ls igys fQlysxkA 

 

nks CykWd ij vk/kkfjr iz'u  

Example 27. nksuksa CykWd dk Roj.k Kkr djksA izkjEHk es a fudk; fLFkj gS rFkk ?k"kZ.k xq.kkad fp=k esa n'kkZ;s vuqlkj gSA  

 
Solution :  gy djus dh fof/k  

   Step 1 : cy fp=k cukbZ;sA 

   Step 2 : LFkSfrd ?k"kZ.k cy dks f ls n'kkZb;s D;ksfd ?k"kZ.k cy vKkr gSA  

   Step 3 : nksuksa fLFkfr;ksa ds fy, vyx&vyx gy djsaA 

   Case 1 : ;fn lkFk pysa& 

   Step 4 : Roj.k Kkr djksA 

   Step 5 : mijksDr fLFkfr ds fy, ?k"kZ.k cy tkafp;sA   

   Step 6 : ;fn vko';d ?k"kZ.k cy dk eku miyC/k ?k"kZ.k ls de gS rks nksuksa CykWd lkFk pysxsa vkSj miyC/k 

?k"kZ.k t:jr ls de gks rks os vyx&vyx pysxsA 

   Step 7(a) mijksDr Roj.k nksuksa ds fy, leku ¼mHk;fu"B½ gksxkA 

   Case 2 : tc vyx&vyx xfr djs& 

   Step 7(b) ;fn nksuksa CykWd vyx&vyx xfr djsxsa rks xfrd ?k"kZ.k yxsxk ftldk eku  µN gksxkA 

   Step 8 :mijksDr fLFkfr ds fy, Roj.k Kkr djksA 

     

50

f

A

  

f

B
     

       fmax = µN      f    50 N  (miyC/k ?k"kZ.k)   

   lkFk lkFk xfr djsaA  vyx&vyx xfr djsaA 
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   (i)  a = 
50

10 10
 = 2.5 m/s2   gy djus dh vko';drk ughaA 

   (ii) B ds fy, ?k"kZ.k tkap ysa : f = 10 × 2.5 = 25   

    25 N cy dh vko';drk gS tks fd miyC/k cy ls de gSA 

    blfy, os lkFk&lkFk xfr djsaxsA vkSj aA =  aB = 2.5 m/s2   
 

 

Example 28. nksuksa CykWd dk Roj.k Kkr djksA izkjEHk esa fudk; fLFkj gS rFkk ?k"kZ.k xq.kkad fp=k esa n'kkZ;s vuqlkj gSA 

 
Solution :  fmax = 50 N  

    f  50 N  

    

101

f

A

  

f

B
        

   (i)  ;fn os lkFk&lkFk pysa a = 
101

20
 = 5.05 m/s2  

   (ii) B ij ?k"kZ.k tkap ysa&   

    f = 10 × 5.05 = 50.5 (vko';d)  

   

  

f

10
 

 

   50.5 > 50 (blfy, vko';d cy > miyC/k)  blfy, ;s lkFk ugh pysaxsA 

   (iii) pwafd vyx&vyx pysaxs blfy, xfrd ?k"kZ.k mifLFkr gksxkA       

    

f  = µN=50k

B
   

101

f =50k

A

      

    aA ds fy, = 
101 50

10


 = 5.1 m/s2    aB = 

50

10
 = 5 m/s2     

   vkSj aA > aB D;ksafd cy A ij yxk;k x;k gSA  
 
 

Example 29. nksuksa CykWd dk Roj.k Kkr djksA izkjEHk esa fudk; fLFkj gS rFkk ?k"kZ.k xq.kkad fp=k esa n'kkZ;s vuqlkj gSA  

 
 

Solution:  lkFk pys    vyx&vyx pysa 

   a = 
60

30
= 2 m/s2  gy djus dh vko';drk ugha 

   20 kg ij ?k"kZ.k tkap ys  

   f = 20 × 2  

   f = 40  (tks fd pkfg,)  

   40 < 50 (blfy, vko';d cy < miyC/k)  

     lkFk&lkFk pysaxsA 

 

Example 30. mijksDr mnkgj.k esa vf/kdre cy F Kkr djks ftlds fy;s] nksuksa CykWd lkFk&lkFk xfr djs\ 

Solution :  ØkfUrd voLFkk tgk¡ ?k"kZ.k] lhekUr gks tkrk gS dk izs{k.k djus ij& 

   

F

f  = 50max

10

  

f  = 50max

20
  

     F – fmax = 10 a    ......(1)  
        fmax = 20 a      ......(2)  

     F = 75 N   
 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


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 - 12 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

Example 31. izkjEHk esa fudk; fLFkj gSA cy F dk U;wure eku Kkr djksA ftlds fy, nksuksa CykWdksa ds e/; fQlyu 'kq: 

gks tk;sA     

 
Solution :  fQlyu dh fLFkfr esa lhekUr ?k"kZ.k yxsxkA 

   F –  50 = 20 a     ......(1)  

   f = 10 a      ......(2)  

   50 = 10 a       a = 5 m/s2   

   vr% F = 50 + 20 × 5 = 150 N  

    Fmin = 150 N   

f = 50
10

   
 

F
f = 50

20
 

 

Example 32. uhps iznf'kZr fp=k esa cy F uhpys CykWd ij vkjksfir gS vkSj ;g 'kwU; ls /khjs&/khjs c<+rk gSA F ds 

fHkUu&fHkUu eku ds fy, CykWd ds Roj.k rFkk ?k"kZ.k cy dh izd`fr o fn'kk ds ckjs esa crkvksaA ¼fn;k gS  

g = 10 eh@lS2½           

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

m =10 kgA
120 N

F

m mk s =  = 0.3

fpduk

m  = 20 kgB

 
Solution :  mijksDr fLFkfr esa ge ns[krs gS fd CykWdksa ds e/; ?k"kZ.k dk vf/kdre laHko eku smAg = 0.3 × 10 × 10 = 30 N gSA 

   in (i) tc  F = 'kwU; gksa 

   ;g ekurs gS fd CykWdksa ds e/; fQlyu ugha gSA vr% fudk; dk Roj.k a = 
120

20 10
 = 4 m/s2  

   ijUrq cy fp=k ls B ds }kjk izkIr fd;k x;k vf/kdre Roj.k Kkr dj ldrs gSA  

 

   aB = 
30

20
 = 1.5 m/s2 ( dsoy CykWd A ds }kjk fn;k x;k ?k"kZ.k cy, B esa Roj.k mRiUu djus ds fy, 

ftEesnkj gS) D;ksafd 4 > 1.5 m/s2 vr% ge ns[krs gS fd CykWd ,d nwljs ds lkFk xfr ugha djrs gSA   

   vc vyx&vyx Roj.k Kkr djus ds fy, izR;sd CykWd dk eqDr oLrq fp=k (FBD) cukus ij]  

          

   aA = 
120 30

10


 = 9 m/s2  nk;sa rjQ aB = 

30

20
 = 1.5 m/s2  nk;sa rjQ 

   in (ii) F 'kwU; ls rc rd c<+rk gS tc nksuksa CykWd lkFk&lkFk xfr djuk çkjEHk dj nsaA  

   pwafd CykWd lkFk&lkFk xfr djrs gS bl fLFkfr esa ?k"kZ.k LFkSfrd gksxk rFkk bldk eku lhekar gksxkA  

   bl fLFkfr esa eqDr oLrq fp=k ls  

   aA = 
120 30

10


 = 9 m/s2  

   aB = 
F 30

20


 = aA      

F 30

20


 =  9    F = 150 N 

   vr% tc 0 < F < 150 N gks rks CykWd lkFk&lkFk xfr ugha 

djsaxs vkSj ?k"kZ.k xfrd gksxkA tSls&tSls F c<+sxkA B CykWd dk 

Roj.k Hkh 1.5 eh@ls2 ls c<+rk tk;sxkA 

 
 

  

   F = 150 N ij lhekar LFkSfrd ?k"kZ.k dk;Zjr gksxk vkSj nksuksa CykWd lkFk&lkFk xfr djus yx tk;saxsA  
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   in (iii) tc F, 150 N ls c<+rk gSA  

   bl fLFkfr esa LFkSfrd ?k"kZ.k cy bl izdkj lek;ksftr gksrk gS fd nksuksa CykWd lkFk&lkFk xfr djsaA LFkSfrd 

?k"kZ.k dk eku ?kVuk izkjEHk gks tkrk gS ijUrq fn'kk vifjofrZr jgrh gS vkSj ;g rc rd gksrk jgrk gS tc 

rd fd ?k"kZ.k 'kwU; ugha gks tk;sA bl fLFkfr esa eqDr oLrq fp=k (FBD) cukus ijA  

   aA = aB = 
120 f

10


 = 

F f

20


 

     tc ?k"kZ.k cy f ?kVdj 'kwU; gks tkrk gS rc mijksDr 

  Roj.k aA = 
120

10
 = 12 m/s2  

   aB = 
F

20
 = aA = 12 m/s2     F = 240 N 

 
 
 

  

   vr% tc 150  F  240 N gS rks F = 240 N ij LFkSfrd ?k"kZ.k cy yxkrkj vf/kdre eku ls 'kwU; rd 

?kVrk gSA F esa ifjorZu ds lkFk CykWdks ds Roj.k 9 eh@ls-2 ls 12 eh@ls-2 rd c<+rk gSA 

   in (iv)  tc F nqckjk 240 N ls c<+rk gS rks CykWd ij dk;Zjr ?k"kZ.k cy dh fn'kk foijhr gks tkrh gS ijUrq 

;g dqN le; ds fy, jgrh gSA ?k"kZ.k cy ds foijhr gksus ij cy F c<+dj blds lhekar eku dks izkIr dj 

ldrk gSA bl fLFkfr esa eqDr oLrq fp=k (FBD) cukus ij  

   CykWd lkFk&lkFk xfr djrs gSA vr%  

   aA = 
120 30

10


 = 15 m/s2   aB =  

F 30

20


= aA = 15 m/s2  

     
F 30

20


 = 15 m/s2  vr%  F = 330 N. 

 
 

 

   in (v) : tc F, 330 N ls T;knk c<+rk gS bl fLFkfr esa lhekar ?k"kZ.k fLFkfr izkIr gksrh gS vkSj CykWdksa ds 

e/; fQlyu gksus yx tkrh gSA (xfrd ?k"kZ.k ds dk;Zjr gksus ls) 

          
    aA = 15 m/s2   tks fd fu;r gS 

   aB = 
F 30

20


eh@ls-2  ;gka F > 330 N. 
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