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U;wVu ds xfr ds fu;e (NEWTON’S LAWS OF MOTION) 

———————————————————————————————————  
1. cy  

 /kdsyuk (push) ;k [khapuk (pull) tks fd oLrq dh fLFkjkoLFkk ;k ,d leku xfr dh fn'kk dks cnyusa dk iz;kl 

djrk gS] ;k ifjofrZr dj nsrk gS] cy dgykrk gSA cy oLrq rFkk L=kksr ds e/; vU;ksU; izHkko gS ¼tk s fd oLrq esa 

/kDdk ;k f[kapko mRiUu djrk gS½A cy ,d lfn'k jkf'k gSA 

 ifj.kkeh cy ds izHkko % 

 (1)   pky cny ldrk gSA 

 (2)   xfr dh fn'kk cny ldrk gSA 

 (3)   xfr dh fn'kk rFkk pky nksuks cny ldrk gSA 

 (4)   oLrq dk vkdkj o vkdf̀r cny ldrk gSA 

 cy dh bdkbZ %  U;wVu rFkk 
2

kg m

s


 (MKS System) 

     MkbZu rFkk 
2

g cm

s


 (CGS System) 

     1 U;wVu = 105 MkbZu 

 fdyksxzke cy (kgf) :  

 ,d fdyksxzke dh oLrq dks i`Foh] blds dsUnz dh vksj] ftl cy ls vkdf"kZr djrh gSA ml cy dks fdyksxzke cy 

dgrs gSA 

  fdxzk0 cy  = 
 

g

cy U;wVu  esa
 

 cy dk foeh; lw=k : [MLT–2]  
 

1.1 ewy cy % 

 izd`fr esa ik;s tkus okys lHkh cy tSls ekalis'kh; cy] ruko] izfrfØ;k] ?k"kZ.k] izR;kLFkrk] Hkkj] oS|qr] pqEcdh;] 

ukfHkdh; cy bR;kfn dks fuEufyf[kr pkj ewy cyksa ds :i esa O;ä dj ldrs gSA 

(A) xq:Rokd"kZ.k cy % m1, m2 nzO;eku ds nks d.kksa ds e/;] muds nzO;ekuksa ds dkj.k yxus okys vU;ksU; cy dks 

xq:Rokd"kZ.k cy dgrs gSA 

  1 2

3

m m
F G r

r
     

  r  = ijh{k.k d.k ‘T’ dk L=kksr 's' ds lkis{k fLFkfr lfn'k gS rFkk  

  G = lkoZf=kd xq:Rokd"kZ.k fu;rkad gSA 

    = 6.67 × 10–11 Nm2/kg2.   

  (i) ;g nqcZy cy gS rFkk ges'kk vkdZ"k.k dh izd`fr ds gksrs gSA 

  (ii) ;g yEch nwjh ds cy gSA ;g czºek.M es fdlh Hkh nwjh ij fLFkr fdUgh nks d.kksa ds chp yxrs gSA 

       (iii) ;g d.kksa ds chp mifLFkr ek/;e dh izd`fr ij fuHkZj ugh 

djrk gSA 

 fp=kkuqlkj ,d lsc eqä :i ls fxjrk gSa tc ;g h Å¡pkbZ ij 

gksrk gS rks lsc o i`Foh ds e/; cy gS %   

 F = e

2

e

GM m

(R h)
 ; ;gk¡  Me – i`Foh dk nzO;eku, Re – i`Foh dh 

f=kT;k gSA 
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  bldh fn'kk ìFoh ds dsUnz dh vksj gksrh gS] mijksä lw=k dks iqu% O;ofLFkr djus ij 

  F = m. e

2

e

GM

R
.

2

e

e

R

R h

 
 

 
   F = mg 

2

e

e

R

R h

 
 

 
  e

2

e

GM
g

R

  
 

  

  

  ;gk¡ h << Re, vr% e

e

R

R h
 1   F = mg 

  ;g cy iF̀oh lrg ds fusdV m nzO;eku ds d.k ij i`Foh }kjk vkjksfir cy gSA g dk eku ;  

  g = 9.81 m/s2  ~  10 m/s2  ~  2 m/s2 ~  32 ft/s2 gksrk gSA  

  bls i`Foh dh lrg ds fudV xq:Roh; Roj.k Hkh dgrs gSA 

(B) fo|qr pqEcdh; cy % d.kksa ij mifLFkr fo|qr&vkos'k ds dkj.k ,d d.k }kjk nwljs d.k ij vkjksfir cy dks 

fo|qr pqEcdh; cy dgrs gSA 

  fo|qr pqEcdh; cyksa ds fuEu eq[; xq.k gS % 

  (a) ;g vkdZ"k.k vkSj izfrd"kZ.k izd̀fr ds gksrs gSA 

  (b) ;g yEch nwjh ds cy gSA 

  (c) ;g vkosf'kr d.kksa ds e/; mifLFkr ek/;e dh izd̀fr ij fuHkZj djrk gSA 

  (d) lHkh LFkwy cy (xq:Rokd"kZ.k dks NksM+dj) tks fd /kDdk yxkus ;k [khapus ;k Li'kZ ds dkj.k mRiUu gksrs gS] 

fo|qr pqEcdh; cy dgykrs gSA vFkkZr jLlh ds vUnj ruko] ?k"kZ.k cy] vfHkyEc izfrfØ;k cy] ekalis'kh; 

cy vkSj fLizax lEihM+u ds dkj.k vkjksfir cy] ;s lHkh cy fo|qr pqEcdh; cy gSA ;s v.kqvksa ds e/; fo|qr 

pqEcdh; vkdZ"k.k o izfrd"kZ.k ds izR;{k mnkgj.k gSA 

(C) ukfHkdh; cy % ;g izcy cy gS tks fd ukfHkd ds vUnj ukfHkdh; d.kksa (izksVkWu o U;wVªkWu) dks vkil esa izksVkWu 

ds e/; mifLFkr vR;f/kd izfrd"kZ.k cy ds fo:) cka/ks j[krs gSA jsfM;ks/kfeZrk] lay;u vkSj fo[k.Mu bR;kfn 

ukfHkdh; cy ds vlarqyu ds dkj.k gksrs gSA ;g ukfHkdksa ds vUnj gksrs gSA vr% ;g vYi nwjh ds cy gksrs gSA   

(D)  nqcZy cy % ;s cy fdUgh Hkh nks ewy d.kksa ds chp yxrs gSA bu cyksa ds dkj.k U;wVªkWu] ,d bysDVªkWu vkSj ,d 

d.k ¼,UVh U;wVªkWu½] mRlftZr djds izksVkWu esa ifjofrZr gks tkrk gSA bu nqcZy cyksa dh ijkl cgqr de gksrh gS 

vFkkZr izksVkWu o U;wVªkWu ds vkdkj ls Hkh de gksrh gSA  

  1 QehZ nwjh ij j[ks nks izksVkWuksa ds chp fofHkUu izd`fr ds cyksa dk vuqikr fuEu gS & 

  FN : FEM : FW : FG :: 1 : 10–2 : 10–7 : 10–38 
 

1.2 lEidksZ ds vk/kkj ij cyksa dk oxhZdj.k % 
 (A) {ks=kh; cy % fdlh oLrq ds }kjk mRiUu {ks=k esa dqN nwjh ij j[kh vU; oLrq ij {ks=k ds vU;ksU; izHkko ds dkj.k 

cy dks {ks=kh; cy dgrs gSA 

  mnkgj.k % 

  (a) xq:Rokd"kZ.k cy  (b) fo|qr pqEcdh; cy 

 (B) lEidZ cy %  nks oLrqvksa ds chp LFkkukUrfjr og cy tks fd vYi ijkl dh vk.kfod ijek.kfod vU;ksU; 

fØ;kvksa ds dkj.k mRiUu gksrs gSA lEidZ cy dgykrs gSA tc nks oLrq, vkil esa lEidZ esa vkrh gS rks og ,d 

nwljs ij lEidZ cy vkjksfir djrh gSA 

  mnkgj.k % 

  (a) vfHkyEc cy (N):  

   ;g cy] lEidZ cy dk lrg ds yEcor~ ?kVd gksrk gSA ;g ekirk gS fd 

izR;sd lrg ,d nwljs dks fdruh izcyrk ls nck jgh gSA ;g cy fo|qr 

pqEcdh; cy gksrs gS fp=kkuqlkj ìFoh ij j[kh ,d est n'kkZ;h xbZ gSA  

   ;gk¡ ij est iF̀oh dks nckrh gSA blfy, est dh pkjks Vkaxs ìFoh ij vfHkyEc cy yxkrh gS tks fd fp=k esa 

iznf'kZr gSA 

N1 N2

N4N3

/kjkry 

 
   ,d yM+dk ?k"kZ.k jfgr lrg ij j[ks CykWd dks /kdsyrk gSA 

fi.M

///////////////////////////////////////////////////  
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   ;gk¡ ij yM+ds }kjk CykWd ij vkjksfir cy fo|qr pqEcdh; 

vU;ksU; fØ;k gS tks fd vaxqfy;ksa o lEidZ lrg ij leku 

vkos'k mRiUu gksus ds dkj.k mRiUu gksrh gSA ;g vfHkyEc cy 

dgykrk gS 

fi.M

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

N( )yM+ds }kjk

 

   tc ,d CykWd dks ur ry ij j[krs gS rks CykWd ds Hkkj dk ,d ?kVd urry dh >qdh gqbZ lrg dks 

yEcor~ nckrk gS ftlds dkj.k lrg o CykWd ds e/; lEidZ cy dk;Z djus yxrs gSA 

 
   fp=kkuqlkj CykWd dk vfHkyEc cy ur ry dh lrg dks nckrk gSA 

 
   ;g cy lrg ds yEcor~ dk;Z djrk gSA 

 

Example 1.  fp=kkuqlkj nks CykWd ,d&nwljs ds lEidZ es fpduh lrg ij j[ks gS rks A }kjk B ij yxk;k x;k vfHkyEc 

cy çnf'kZr djksA 

 
Solution :  mijksDr ç'u esa CyWkd A, CykWd B ij dksbZ ncko ugha Mkyrk gSA blfy, A o B ds chp dksbZ Hkh vk.kfod 

vU;ksU; fØ;k ugha gksxhA vr% A, B ij dksbZ Hkh vfHkyEc cy ugha yxk,xkA 

uksV :  

  vfHkyEc cy ,d LorU=k cy ugha gS] ;g rc mRiUu gksrk gS tc nks lrg vkil esa ,d nwljs ij nkc 

yxkrh gSA 

———————————————————————————————————  
  (b) ruko % jLlh esa ruko ,d fo|qr pqEcdh; cy gSA ;g jLLkh dks [khapus ij mRiUu 

gksrk gSA ;fn nzO;ekughu jLlh dks ugh [khapk tk; rks mlesa ruko 'kwU; gksrk gSA 

;fn jLlh dks n`<+ vk/kkj ls cka/kdj ,d cy ‘F’ }kjk fp=kkuqlkj [hkapk tk; rks ‘A’ 

fcUnq ij ruko Kkr djus ds fy, jLlh ds Nk;kafdr Hkkx dk F.B.D. cukrs gSA 

;gk¡ jLlh nzO;ekughu gSA 

  F

T

F.B.D. of marked portion

A

 
   T = F 

   jLlh dks NksVs&NksVs va'kks ls feydj cuk gqvk ekurs gS tks ,d nwljs dks fo|qr 

pqEcdh; cyksa ds }kjk vkdZf"kr djrs gS tks fd fp=k es aiznf'kZr gSA nks va'kks ds chp 

vkd"kZ.k cy U;wVu ds r`rh; fu;ekuqlkj cjkcj o foijhr gksrk gSA   

   fdlh va'k esa ruko Kkr djus ds fy, lEiw.kZ fudk; ds nks ;k nks ls vf/kd Hkkxksa 

dh dYiuk djrs gSA 
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   ;gk¡ va'kks ds e/; vU;ksU; fØ;k dks vkUrfjd cy ekurs gSA blfy, budks eqDr oLrq js[kkfp=k (F.B.D.) esa 

ugh n'kkZrs gSA 

 (C) ?k"kZ.k cy % ;g cy lEidZ cy dk lrg ds lekUrj ?kVd gksrk gSA ;g cy lEifdZr nks lrgksa ds e/; lkis{k 

xfr ¼;k lkis{k xfr ds ç;kl½ dk fojks/k djrk gSA 
 

2. xfr dk r`rh; fu;e % 

 izR;sd fØ;k ds fy, ges'kk] ,d cjkcj o foijhr izfrfØ;k cy yxrk gSA 

 **U;wVu ds r`rh; fu;ekuqlkj izR;sd fØ;k ds fy, ges'kk ,d cjkcj o foijhr izfrfØ;k gksrh gSA nks oLrqvksa ds chp 

vU;ksU; fØ;k ,d nwljs ij cjkcj o foijhr fn'kk esa yxrh gSA** 

2.1 r`rh; fu;e ds fy, eq[; fcUnq % 

 (a) r`rh; fu;e esa ‘fØ;k’ o ‘izfrfØ;k’ dk vFkZ dsoy cy ls gSA ,d ljy o Li"V :i ls r`rh; fu;e crkrk gS fd 

cy ges'kk tksM+s ds :i esa mRiUu gksrs gSA oLrq ‘A’ ij oLrq 'B' ds }kjk vkjksfir cy ges'kk oLrq 'B' ij oLrq 'A' 

ds }kjk vkjksfir cy ds cjkcj o foijhr gksrk gSA 

 (b) r`rh; fu;e esa ‘fØ;k’ o ‘izfrfØ;k’ ds ckjs esa ;g xyr /kkj.kk gks ldrh gS fd fØ;k] izfrfØ;k ls igys gksrh gS 

vFkkZr fØ;k dkj.k gS vkSj izfrfØ;k izHkko gSA rr̀h; fu;e esa bl izdkj dk dkj.k&izHkko lEcU/k ugh gksrk gSA 

'B' ds }kjk 'A' ij cy vkSj 'B' ij 'A'  ds }kjk cy ,d gh le; ij dk;Z djrs gSA buesa ls fdlh Hkh ,d dks 

fØ;k o nwljs dks izfrfØ;k dg ldrs gSA 

 (c) fØ;k o izfrfØ;k cy fHkUu&fHkUu oLrqvksa ij yxrs gS] u fd leku oLrq ijA blfy, ;fn ge fdlh Hkh ,d 

oLrq (A vFkok B) dh xfr dks ns[ks rks nksuksa esa ls dsoy ,d cy lEcaf/kr gksrk gSA ;g xyr gS fd nksuksa cyksa 

dks tksM+us o ifj.kkeh cy 'kwU; izkIr gksus dk nkok djsaA 

  bl izdkj nks oLrqvksa ds lEiw.kZ fudk; dh ckr djs] FAB  (B }kjk A ij cy) vkSj FBA (A }kjk B ij cy) fudk; 

(A + B) ds vkUrfjd cy gSA budks tksM+us ij 'kwU; cy feyrk gSA fdlh oLrq ;k d.kksa ds fudk; ds vUnj 

vkUrfjd cy tksM+s ds :i esa fujLr gks tkrs gSA ;g ,d eq[; rF; gS fd f}rh; fu;e oLrq ds fy, ;k d.kksa 

ds ,d fudk; ds fy, ykxw gksrk gSA 
 

3. fudk; %  

 nks ;k nks ls vf/kd oLrq, tks fd ,d nwljs ls lEcaf/kr gksrh gS] feydj fudk; cukrh gSA 

3.1 fudk; dh lhek ds vk/kkj ij cyksa dk oxhZdj.k % 

 (A) vkUrfjd cy % fudk; ds vo;oksa esa ,d nwljs ij cy yxrk jgrk gSA 

 (B) ckº; cy % fudk; ds vo;oksa ij vkjksfir cy ckº; {ks=k }kjk yxrk gS bldks ckº; cy dgrs gSaA 

 (C) okLrfod cy % ,d oLrq ij nwljh oLrq ds }kjk dk;Zjr cy okLrfod cy dgykrk gSA ,d foyfxr oLrq  

(tks fd lHkh oLrqvksa ls nwj) dksbZ Hkh okLrfod cy eglwl ugh djrh gSA 
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4. eqDr oLrq js[kkfp=k (FREE BODY DIAGRAM) 

 fdlh Hkh ,d oLrq ;k oLrqvksa ds mifudk; dks okrkoj.k ls vyx djds ml ij dk;Zjr lHkh cyksa dks T;kferh; 

:i ls n'kkZuk] ml oLrq ;k mifudk; dk eqDr oLrq js[kkfp=k (free body diagram) dgykrk gSA 

4.1 eqDr oLrq js[kkfp=k (F.B.D.) ds fy;s in 

 in 1 : oLrq ;k fudk; dks igpku dj mldks nwljh lHkh oLrqvksa ls vyx djds mldh lhek (boundary) n'kkZvksaA 

 in 2 : igys fp=k esa oLrq ij dk;Zjr lHkh vlEifdZr ckº; cyksa dks iznf'kZr djks tSls oLrq dk HkkjA 

 in 3 : oLrq ;k fudk; dh lhek ij dk;Zjr lEidZ cyks dks iznf'kZr djksA lEidZ cy Øe'k% vfHkyEc] ?k"kZ.k] ruko o 

vkjksfir cy gksrs gSA   

 eqDr oLrq js[kkfp=k (F.B.D) esa vkUrfjd cyksa dks ugha n'kkZ;k tkrk gSA dsoy ckº; cyksa dks çnf'kZr fd;k tkrk gSA 
 

 
Example 2.  fp=kkuqlkj ‘m’ nzO;eku dk CykWd tehu ij j[kk gS & 

   (i) CykWd dk eqDr oLrq js[kkfp=k cukvksA          

   (ii) D;k] cy CykWd ij fØ;k&çfrfØ;k ;qXe dks çnf'kZr djsaxs\ 

   (iii) ;fn mÙkj ugh gks rks fØ;k çfrfØ;k ;qXe dks çnf'kZr djksA 

 

Solution :  (i) CykWd dk eqDr oLrq js[kkfp=k 

     

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

N ( )vfHkyEc cy

mg ( ){ks=kh; cy  
   (ii) ‘N’ vkSj mg fØ;k&çfrfØ;k ;qXe ugha gS D;ksafd ;qXe ges'kk fHkUu&fHkUu oLrqvksa ij yxrs gS vkSj leku 

çd`fÙk ds gksrs gSA  

   (iii) CykWd ds 'mg' dk ;qXe] i`Foh ij foijhr fn'kk esa dk;Zjr gksxkA 

    

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

mg
iF̀oh

  
   rFkk lrg ij ‘N’ dk ;qXe fp=kkuqlkj dk;Zjr gksrk gSA 

     
 

Example 3.  fp=kkuqlkj nks xksys A o B nks m/okZ/kj nhokjksa ds chp esa j[ks gS] rks nksuksa xksyks ds eqDr oLrq js[kkfp=k 

(F.B.D.) cukvksaA 

 
Solution :   xksys 'A' dk eqDr oLrq js[kkfp=k (F.B.D.) : xksys 'B' dk eqDr oLrq js[kkfp=k (F.B.D.) :(A ds }kjk vkjksfir)         

   

N1

NAB

N2

m gA

(B )ds }kjk vkjksfir

  

NBA N3

m gB  
uksV : ;gka NAB vkSj NBA nksuksa fØ;k&çfrfØ;k ;qXe gSA (U;wVu ds rr̀h; fu;e ls) 

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———————————————————————————————————   
5. U;wVu dh xfr ds fu;e (NEWTON’S LAWS OF MOTION) 

5.1 xfr dk izFke fu;e % 

 U;wVu dh xfr ds izFke fu;e ds vuqlkj] izR;sd oLrq viuh fLFkj voLFkk ;k ,d leku ljy js[kh; xfr dh voLFkk 

esa rc rd cuh jgrh gS tc rd dh oLrq ij dksbZ ckº; cy vkjksfir u djsA 

 okLro esa U;wVu dk izFke fu;e funsZ'krU=k ds ckjs esa tkudkjh nsrk gSA ;g ml rU=k ds ckjs esa crkrk gS] ftlds fy, 

U;wVu ;kaf=kdh ykxw gksrh gSA bl vk/kkj ij ge U;wVu ds izFke fu;e dks le>k ldrs gS fd ;fn oLrq ij dk;Zjr 

dqy cy 'kwU; gS rks ;g lEHko gS fd ge ,sls funsZ'k rU=k dh dYiuk djs ftlesa oLrq dk Roj.k 'kwU; gSA 

 U;wVu ds izFke fu;e dks tM+Ro dk fu;e Hkh dgrs gS rFkk blds fy, tks funsZ'krU=k ysrs gS] mldks tM+Roh; funsZ'k 

ra=k dgrs gSA 

 lu~ 1803 esa U;wVu }kjk ysfVu esa fy[ks x;s fu;e dks vuqokfnr fd;k x;k fd  

 **izR;sd oLrq viuh fLFkjkoLFkk ;k ,d leku ljy js[kh; xfr dks rc rd cuk;s j[krh gS] tc rd fd ml ij 

dksbZ ckº; cy ugh yxk;sa **  

 mnkgj.k % 

 (a)  ,d cUnwd dh xksyh dk¡p dh f[kM+dh ls xqtjus ij ,d Li"V Nsn dj nsrh gS tcfd ,d iRFkj iwjs dk¡p dks 

rksM+ nsrk gSA xksyh dk osx cgqr vf/kd gksrk gSA bldh xfr dk tM+Ro cgqr vf/kd gksus ds dkj.k ;g dk¡p esa 

Li"V Nsn dj nsrh gSA tc iRFkj dks Qsadk tkrk gS rks bldk tM+Ro de gksus ds dkj.k ;g  dk¡p dks dkV ugha 

ikrk gSA 

 (b) cl es cSBk gqvk ;k=kh cl ds pyus ;k :dus ij vpkud /kDdk eglwl djrk gSA 

5.2 xfr dk f}rh; fu;e % fdlh Hkh oLrq ds laosx esa ifjorZu dh nj ml oLrq ij vkjksfir cy ds lekuqikrh gksrh 

gS rFkk bldh fn'kk vkjksfir cy dh fn'kk ds leku gksrh gSA lu~ 1803 esa U;wVu }kjk ysfVu esa fy[ks x;s fu;e dks 

vuqokfnr fd;k x;k fd  

 **xfr ds ifjorZu ges'kk vkjksfir cy ds lekuqikrh gksrk gS rFkk ;g xfr esa ifjorZu mlh vkjksfir cy dh fn'kk ds 

vuqfn'k gksrk gSA**  

 xf.krh; :i ls 
dp

F
dt

       ;k F ma  

 ;gk¡  p mv , p   = js[kh; laosx 

 nks d.k ftuds js[kh; laosx Øe'k% 1P  rFkk 2P  gSA vU;ksU; cyksa ds dkj.k ,d nwljs dh vksj xfr djrs gSA U;wVu ds 

f}rh; fu;e ls  

  
d

dt
  1 2p p = F = 0 

 1dp

dt
 + 2dp

dt
= 0 

 1 2F F  = 0  2 1F F    ;g U;wVu dk r`rh; fu;e gSA 
 

5.3 f}rh; fu;e ds fy, dqN egRoiw.kZ fcUnq % 

 (a) f}rh; fu;e okLro esa izFke fu;e dk gh la'kksf/kr :i gS] tSls F = 0 gS rks a = 0 gksxkA 

 (b)  xfr dk f}rh; fu;e ,d lfn'k fu;e gSA okLro esa ;g rhu lehdj.kksa dk lewg gSA izR;sd lehdj.k] lfn'k 

ds ?kVdks dh lehdj.k gSA 

  x
x x

dp
F ma

dt
   

y

y y

dp
F ma

dt
    z

z z

dp
F ma

dt
   

  bldk ;g vFkZ gS fd ;fn cy] oLrq ds osx ds lekUrj ugh gS ijUrq osx ls dqN dks.k cukrs gq, dk;Zjr gks rks 

osx dk dsoy ogh ?kVd ifjofrZr gksxk tks fd cy dh fn'kk esa gS rFkk cy ds yEcor~ osx dk ?kVd vifjofrZr 

jgrk gSA 
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 (c) U;wVu dk f}rh; fu;e fcUnqor nzO;ekuksa ij ykxw gksrk gSA U;wVu ds f}rh; fu;e esa cy F dk vFkZ d.k ij 

dk;Zjr dqy ckº; cyks ls gS tcfd a dk vFkZ d.k ds Roj.k ls gSA ;gk¡ ij fdlh Hkh vkUrfjd cy dks F es 

lfEefyr ugh djrs gSA 

 (d)  xfr dk f}rh; fu;e ,d LFkkuh; lEcU/k gSA bldk vFkZ ;g gS fd le; ds fdlh {k.k ij {ks=k esa fLFkr fcUnq  

(d.k dh fLFkfr) ij dk;Zjr cy F mlh {k.k ml fcUnq ds a ls lEcaf/kr gksrk gS vFkkZr tgk¡ ij Roj.k gS ogk¡ ij 

cy Kkr dj ldrs gS blds fy, ml d.k dh xfr dh iwoZ tkudkjh dh vko';drk ugha gSA 

5.4 U;wVu ds fu;eksa dk mi;ksx %

(a) tc oLrq lUrqyu voLFkk esa gksA 

  lUrqfyr oLrqvksa ds iz'uksa dks gy djus ds fy, % 

  in 1 : iz'u dk js[kk fp=k [khapksa 

  in 2 : vdsyh oLrq dks vyx djks vkSj mlds fy, eqDr oLrq js[kkfp=k (F.B.D.) cukvksa vkSj ml ij dk;Zjr 

ckº; cyksa dks n'kkZvksaA 

  in 3 : mlds fy, mi;qDr funsZ'k rU=k dk p;u djks vkSj lHkh cyksa ds ?kVdks dks  x rFkk y fn'kk ds vuqfn'k 

foHkkftr djksA 

  in 4 : lehdj.kksa xF 0   rFkk yF 0    dk iz;ksx djksA 

  in 5 : in 4, fofHkUu vKkr jkf'k;ksa ds fy, nks lehdj.ks nsxkA ;fn vKkr jkf'k;ks dh la[;k nks gks rks ge bu 

nksuksa lehdj.kksa dh lgk;rk ls budks Kkr dj ldrs gSA 

  in 6 : ;fn in 5, esa nks ls T;knk vKkr jkf'k;ksa ds fy, nks lehdj.ks feyrh gks rks in 2, ij nqckjk tkdj 

fdlh nwljh oLrq dk p;u djds okil mijksä lHkh inks dks ykxw djrs gSA vkSj in 5, ij ges lHkh vKkr 

jkf'k;ksa ds fy, mi;qDr lehdj.ks fey tkrh gSA 

 
Example 4.  fp=kkuqlkj ,d 10 kg ds CykWd dks jLlh ls yVdk;k x;k gSA jLlh esa ruko Kkr djksA (g = 10 m/s2) 

 
Solution :  CykWd dk eqDr oLrq js[kkfp=k (F.B.D.)  

   Fy = 0 

   T – 10 g = 0       

    T = 100 N 

         

 

Example 5.  fp=k esa çnf'kZr fudk; lkE;koLFkk esa gS] rks çR;sd jLlh esa ruko dk ifjek.k ; T1, T2, T3 vkSj T4 Kkr djksA 

(g = 10 m/s–2) 

 

Solution :  10 kg  CykWd dk eqDr oLrq js[kkfp=k (F.B.D.) 

  T 0 = 10 g 

   T0 = 100 N 
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   'A' fcUnq dk eqDr oLrq js[kkfp=k (F.B.D.) 

   yF O    T2 cos 30º = T0 = 100 N  

    T2 =
200

3
 N      

   xF O    T1 = T2 sin 30º = 
200

3
.

1

2
=

100

3
N. 

 

 

   ‘B’ fcUnq dk eqDr oLrq js[kkfp=k (F.B.D.) 

   Fy = O     T4 cos60° = T2cos30° 

   rFkk  Fx = O    T3 + T2 sin30° = T4sin60° 

    T3 = 
200

3
N, T4 = 200 N 

 

 
 

Example 6.  fp=kkuqlkj ,d&nwljs ds lEidZ eas nks CykWd j[ks gS rks Kkr djks& 

   (a) lrgksa (tehu o nhokj dh) }kjk CykWdksa ij dk;Zjr cyA 

   (b) nksuksa CykWdks ds e/; lEidZ cyA 

 

 
Solution :  10 kg CYkkWd dk eqDr oLrq js[kkfp=k (F.B.D.) 

   N1 = 10 g = 100 N      .....(1) 

   N2 = 100 N     .....(2) 

 

   20 kg CykWd dk eqDr oLrq js[kkfp=k (F.B.D.)   

   N2 = 50 sin 30º + N3 

    N3 = 100 – 25 = 75 N  .....(3) 

   rFkk N4 = 50 cos300 + 20 g 

   N4 = 243.30 N 

 

 
 

 
  

Example 7.  jLlh }kjk f?kjuh ij vkjksfir cy dk ifjek.k Kkr djks \ 

 

 
Solution :  10 kg CykWd dk eqDr oLrq js[kkfp=k (F.B.D.) : 

      T = 10 g = 100 N 

 

   f?kjuh dk eqDr oLrq js[kkfp=k (F.B.D.) :  

   pwafd jLlh nzO;ekughu gS] vr% jLlh ds nksuksa fljksa ij ruko 

leku gksxkA  

   jLlh }kjk yxk;k x;k cy = 2 2(100) (100) =100 2 N 

  
 

 

 

uksV % pwafd f?kjuh lkE;koLFkk esa gSA blfy, bl ij dqy cy 'kwU; gksxkA vr% [kw¡Vh (hinge) }kjk vkjksfir cy  100 2 N  

gksxkA 
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———————————————————————————————————   
(b) Rofjr oLrq ds fy, % 

  Rofjr xfr dj jgh oLrqvksa ds iz'uksa dks gy djus ds fy,  

  in 1 : iz'u dk js[kk fp=k [khapksaA 

  in 2 : vdsyh oLrq dks vyx djks vkSj mlds fy, eqDr oLrq js[kkfp=k (F.B.D.) cukvksa vkSj ml ij dk;Zjr 

ckº; cyksa dks n'kkZvksaA 

  in 3 : mlds fy, mi;qDr funsZ'k rU=k dk p;u djks vkSj lHkh cyksa dks x rFkk y ds ?kVdks esa foHkkftr djksA 

  in 4 : lehdj.kksa 
x xF ma  o  

y yF ma  dk mi;ksx djksA 

  in 5 : in 4, fofHkUu vKkr jkf'k;ksa ds fy, nks lehdj.ksa cusxhA ;fn vKkr jkf'k;ks dh la[;k nks gks rks ge bu 

nksuksa lehdj.kksa dh lgk;rk ls budks Kkr dj ldrs gSA 

  in 6 : ;fn in 5, esa nks ls T;knk vKkr jkf'k;ksa ds fy, nks lehdj.ks feyrh gks rks in 2 ij nqckjk tkdj fdlh 

nwljh oLrq dk p;u djds okil mijksä lHkh inksa dks ykxw djrs gSA 

  vkSj in 5, ij gesa lHkh vKkr jkf'k;ksa ds fy, mi;qDr lehdj.ks fey tkrh gSA 

 

Example 8.  ,d {kSfrt cy F fp=kkuqlkj m1 nzO;eku ij vkjksfir fd;k tkrk gS rks m1 o m2 ds e/; lEidZ cy Kkr djks \ 

 

m1 m2

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

F

A
B

fpduh lrg
 

Solution :  nksuksa CykWdksa dks ,d fudk; ekuus ij la;qDr Roj.k la;qDr Roj.k 

   a = 
1 2

F

(m m )
     .....(1)  

   ‘A’ o ‘B’ ds e/; lEidZ cy Kkr djus ds fy, m2 nzO;eku dk 

F.B.D. cukrs gSA 

 

   m2 nzO;eku dk eqDr oLrq js[kkfp=k (F.B.D.) 

   Fx = max 

   N = m2 .a 

   N = 2

1 2

m F

(m m )
  

 
 

Example 9.  2 kg nzO;eku ds d.k dk osx 2ˆ ˆv ati bt j   ls fn;k tkrk gS rks d.k ij dk;Zjr cy Kkr djksA  

Solution :  xfr ds f}rh; fu;e ls 

    
dP

F
dt

 = 
d

(mv)
dt

  = 2. 
d

dt
 ( 2ˆ ˆati bt j )  ˆ ˆF 2ai 4btj   

 

Example 10. ,d  3 kg dk CykWd, 2 kg nzO;eku dh jLlh }kjk 5 kg ds 

CykWd ls fp=kkuqlkj yVdk gqvk gSA lEiw.kZ fudk; dks Åij 

dh rjQ ckº; cy F0 ds }kjk 2 m/s2 ds Roj.k ls pyk;k 

tkrk gSA 

   (a) F0 dk eku D;k gS \  

   (b) jLlh ij dqy cy D;k gS \   

   (c) jLlh ds e/; fcUnq ij ruko D;k gS ? (g = 10 m/s2) 
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Solution :  F0 dk eku Kkr djus ds fy, jLlh vkSj nksuksa CykWdksa dks ,d fudk; ekurs gSA vr% lEiw.kZ fudk; dk  eqDr 

oLrq js[kkfp=k (F.B.D.) 

   (a)    

    F0 – 100 = 10 × 2 

    F = 120 N     .....(1) 

   (b) U;wVu ds f}rh; fu;e ds vuqlkj jLlh ij dqy cy  

    F = ma = (2) (2) = 4 N   .....(2) 

   (c) jLlh ds e/; fcUnq ij ruko Kkr djusa ds fy, 3 kg nzO;eku ds CykWd vkSj vk/kh jLlh (nzO;eku  

1 kg) dks fudk; ekudj eqDr oLrq js[kkfp=k (F.B.D.) cukus ij  

        T – 4g = 4.(2) ; T = 48 N   

 

Example 11. ,d 50 kg nzO;eku dk CykWd nwljs 1 kg nzO;eku ds CykWd ij 

fp=kkuqlkj j[kk gSA 1kg nzO;eku ds CykWd ij 10 U;wVu dk ,d {kSfrt 

cy vkjksfir fd;k tkrk gSA (lHkh  lrg fpduh gSA) rks Kkr dhft, & 

(g = 10 m/s2) 

   (a) A vkSj B CykWd ds Roj.k  (b) B }kjk  A ij yxk;k x;k cy 

 

Solution :  (a) 50 kg  dk eqDr oLrq js[kkfp=k (F.B.D.)   

    N2 = 50 g  = 500 N 

    {kSfrt fn'kk es dksbZ cy ugha gSA vr% aB = 0 

   (b) 1 kg CykWd dk eqDr oLrq js[kkfp=k (F.B.D.) :  

    {kSfrt fn'kk ds vuqfn'k  

    10 = 1 aA. 

    aA = 10 m/s2  

    m/okZ/kj fn'kk ds vuqfn'k 

     N1 = N2 + 1g = 500 + 10 = 510 N 

 

 

 

Example 12. ?k"kZ.kghu lrg ij j[kh gqbZ ,d leku yEckbZ L dh NM+ ij 

,d {kSfrt cy vkjksfir fd;k tkrk gS rks vkjksfir cy okys 

NM+ ds fljs ls ‘x’ nwjh ij NM+ esa ruko Kkr djksA  

Solution :  NM+ dks ,d fudk; ekurs gq,] NM+ dk Roj.k Kkr djrs gSA 

   a = F/M  

   vc NM+ ds 'x' yEckbZ okys Hkkx dk fp=kkuqlkj eqDr oLrq js[kkfp=k (F.B.D.) cukrs gSA 

   U;wVu ds f}rh; fu;e ls  

   F – T = 
M

L

 
 
 

x.a ;  T = 
M F

F .
L M

 x  ;   T = F(1 )
L


x

. 
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Example 13. f?kjuh ls ikfjr jLlh ds ,d fljs ls 10 kg nzO;eku ca/kk gqvk gS rFkk nwljs fljs dks 100 N cy yxkdj 

[khapk tkrk gS rks 10 kg nzO;eku dk Roj.k Kkr djksA (g = 9.8 m/s2) 

 
Solution :  pwafd jLlh dks 100 N cy ls [khapk tkrk gSA vr% jLlh esa 

ruko 100 N gksxkA 

   10 kg CykWd dk eqDr oLrq js[kkfp=k (F.B.D.)  

   100 – 10 g = 10 a 

   100 – 10 × 9.8  = 10 a 

   a = 0.2 m/s2.  
 

 

Example 14. fp=kkuqlkj nks CykWd m1 vkSj m2 urry ij fLFkr gSA ;fn 

budks fLFkjkoLFkk ls NksM+k tk;s rks Kkr djksA 

   (i)m1 vkSj  m2 nzO;ekuksa ds Roj.k 

   (ii) jLlh esa ruko 

   (iii) jLlh }kjk f?kjuh ij vkjksfir dqy cy 
 

Solution :  m1 dk eqDr oLrq js[kkfp=k (F.B.D.) :  

   m1gsin – T = m1a   

   
3

2
g – T = 3 a    .....(i) 

   m2 dk eqDr oLrq js[kkfp=k (F.B.D.) : 

   T –m2gsin = m2a   

   T – 1.
3

2
g = 1.a    .....(ii) 

   leh0 (i) vkSj (ii) dks tkszM+us ij a = 0  çkIr gksrk gSA bl eku 

dks leh0 (i) esa j[kus ij  

   T =
3g

2
, 

   f?kjuh dk eqDr oLrq js[kkfp=k (F.B.D.) : 

   FR = 2 T      

   FR  = 
3

2
g 
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Example 15. 15 kg ds IysVQkWeZ ij ,d 60 kg dk isUVj [kM+k gSA IysVQkWeZ ls tqM+h gqbZ 

rFkk f?kjuh ls ikfjr jLlh ds }kjk isUVj Loa; dks IysVQkWeZ ds lkFk Åij 

mBkus dh dksf'k'k djrk gS rks Kkr djks &  

   (i) ;fn blds fy, og jLlh dks 400 N cy ls uhps dh rjQ [khaprk gS rks 

IysVQkWeZ rFkk isUVj dk Roj.k Kkr djksA 

   (ii) mldks jLlh ij fdruk cy yxkuk pkfg, fd og Åij dh rjQ  

1 lSd.M esa 1 m/s dh pky çkIr dj ysa ? 

   (iii) 1 m/s dh fu;r pky çkIr djus ds fy, mldks fdruk cy vkjksfir 

djuk pkfg,A 

 

Solution :  isUVj vkSj IysVQkeZ dks ,d fudk; ekudj fp=kkuqlkj fudk; dk eqDr oLrq 

js[kkfp=k (F.B.D.) cukus ijA ;gk¡ ij jLlh esa ruko] jLlh ij vkjksfir 

f[kapk¡o cy ds cjkcj gSA 

   (i) U;wVu ds f}rh; fu;e ls  

    2T – (M + m)g = (M + m)a 

    ;k a = 
2T (M m)g

M m

 


 

    ;gk¡  M = 60 kg; m = 15 kg; T = 400 N    

    g = 10 m/s2  

    a =  
2(400) (60 15)(10)

60 15

 


 = 0.67 m/s2 

 

   (ii) 1 lSd.M esa 1 eh0/lSd0 dh pky çkIr djus ds fy, Roj.k dk eku 1 eh0/lSd02 gksuk pkfg,A vr% vkjksfir 

cy 

    F =  
1

2
 (M + m) (g + a) = 

1

2
 (60 + 15) (10 + 1) = 412.5 N  

   (iii) tc isUVj rFkk IysVQkeZ nksuksa Åij dh vksj fu;r pky ls xfr djrs gS rks ;g xfr'khy lkE;koLFkk esa 

gksrs gSA  

    bl çdkj, 2F – (M + m) g = 0 

    ;k F =  
(M m)g

2


= 

(60 15)(10)

2


 = 375 N 

———————————————————————————————————   
6. Hkkj e'khu  (WEIGHING MACHINE) 

 ,d Hkkj e'khu oLrq ds Hkkj dks ugha ekirh gS cfYd oLrq }kjk e'khu dh Åijh lrg ij vkjksfir cy dks ekirh gSA 

Hkkj e'khu

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

 

 

 
Example 16. ,d 60 Kg dk vkneh /kjkry ij j[kh gqbZ Hkkj e'khu ds Åij [kM+k gSA Hkkj e'khu dk ikB~;kad Kkr djksa \   

   (g = 10 m/s2) 
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Solution :  e'khu dk ikB~;kad Kkr djus ds fy, ge vkneh o e'khu dk vyx&vyx eqDr oLrq js[kkfp=k (F.B.D.) 

cukrs gSA vkneh dk eqDr oLrq js[kkfp=k (F.B.D.) Hkkj e'khu dk eqDr oLrq js[kkfp=k (F.B.D.) 

      N = Mg  

    Hkkj e'khu

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

N1

Mg

N

   

   ;gk¡ vkneh }kjk e'khu dh Åijh lrg ij vkjksfir cy N gSA  

   Hkkj e'khu dk ikB~;kad N = Mg = 60 × 10  N = 600 N. 

———————————————————————————————————   
7. fLizax cy (SPRING FORCE) 

 izR;sd fLizax viuh yEckbZ esa ifjorZu dk fojks/k djrh gSA tc bldks lEihfM+r ;k izlkfjr djrs gS rks fLiza x vius 

fljks ij ,d cy yxkrh gSA fLizax }kjk yxk;k x;k cy F = – kx gksrk gSA ;gk¡ x yEckbZ esa ifjorZu rFkk k fLizax dk 

fLizax fu;rkad gS (foek Nm–1) | 

 tc fLizax viuh ewy yEckbZ esa gksrh gS rks fLizax cy 'kwU; gksrk gSA 

    F = 0     

0 + x

//
//
//

//
//

//

F
F

ckº;

 F = – kx 

 
Example 17. nks CykWd fp=kkuqlkj 2 m lkekU; yEckbZ dh fLçax ls tqM+s gq, gSA fLçax dk cy fu;rkad 200 N/m gks rks 

fuEu fLFkfr;ksa esa fLçax cy Kkr djks & 

 
   (a) ;fn nksuksa CykWdksa ‘A’ rFkk ‘B’ dks leku fn'kk esa 0.5 m ls foLFkkfir fd;k tkrk gSA 

   (b) ;fn nksuksa CykWdksa ‘A’ rFkk ‘B’ dks foijhr fn'kk esa 0.5 m ls foLFkkfir fd;k tkrk gSA 

Solution :  (a) pwafd nksuksa CykWd leku fn'kk esa 0.5 m rd foLFkkfir gksrs gSA blfy, fLçax dh yEckbZ vifjofrZr 

jgrh gSA vr% fLçax cy 'kwU; gksrk gSA 

   (b) bl fLFkfr esa fLçax dh yEckbZ esa ifjorZu 1 m gksrk gSA fLizax ds foLrkj ;k lEihMu dh fLFkfr esa 

fLizax cy F = Kx = (200).(1) 

    F = 200 N 

    
A B

2m

LkkekU; yEckbZ
 

    

A B

3m

tc fLçax foLrkfjr gSA

F F    

    

A B

1m

tc fLçax lEihfM+r gS
F F  

 

Example 18.  fLçax dk cy fu;rkad 100 N/m gSA ;fn ,d 10 kg ds CykWd dks fLFkjkoLFkk esa fLçax ls tksM+ fn;k tk; rks 

fLçax esa çlkj Kkr djksA (g = 10 m/s2) 
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Solution :  bl fLFkfr esa fLçax foLrkfjr voLFkk esa gSA vr% fLçax cy Åij dh rjQ dk;Zjr 

gksxk gS ekuk fLçax esa çlkj x gSA 

   10 kg CykWd dk eqDr oLrq js[kkfp=k (F.B.D.) : 

   Fs = 10g

    Kx  = 100 

    (100)x = (100)   x = 1m 
 

 

Example 19. leku nzO;eku 'm' ds nks CykWd ‘A’ o ‘B’ dks ,d nzO;ekughu fLçax ds lkFk 

tksM+dj fp=kkuqlkj ,d jLlh ds lkFk yVdk;k tkrk gS] rks jLlh dks dkVus ds 

rqjUr i'pkr~ CykWd ‘A’ o ‘B’ ds Roj.k Kkr djksA 

 
Solution : tc A o B CykWd lkE;koLFkk esa gS rc  

  'B' dk eqDr oLrq js[kkfp=k (F.B.D.)    .....(i) 

  

  'A' dk eqDr oLrq js[kkfp=k (F.B.D.)   .....(ii) 

  tc jLlh dks dkVk tkrk gS rks jLlh esa ruko 'kwU; gks tkrk gSA ijUrq jLlh dkVus ds rqjUr i'pkr~ fLçax dh 

vkÑfÙk ugha cnyrh gSA vr% B ij fLçax cy dk;Zjr jgsxkA iqu% A rFkk B ds eqDr oLrq js[kkfp=k (F.B.D.) 

cukus ij 

  'B' dk eqDr oLrq js[kkfp=k (F.B.D.)    

  'A' dk eqDr oLrq js[kkfp=k (F.B.D.)  

 
mg 

2 mg = m . aA 

mg + T0 =  m . aA 

aA = 2g 

T0 = mg 

¼uhps dh vksj½ 

A 
  

———————————————————————————————————   

7.1 fLizax rqyk % 

 fLizax rqyk] Hkkj dk ekiu ugh djrh cfYd ;g oLrq }kjk gqd ij vkjksfir cy dk ekiu 

djrh gSA lk/kkj.kr;k bldks fp=kkuqlkj iznf'kZr djrs gSA fp=kkuqlkj ,d m nzO;eku ds 

CykWd dks] gqd ls yVdk;k x;k gSA tc fLizax rqyk lkE;koLFkk esa gks rks ge fLizax rqyk dk 

ikB~;kad Kkr djus ds fy, nzO;eku m dk eqDr oLrq js[kkfp=k  (F.B.D.) cukrs gSA 
m

gqd

fLizax rqyk

 

 'm'  dk eqDr js[kkfp=k (F.B.D.)  

  mg – T = 0      

  T = mg 

  T dk ifjek.k fLizax rqyk dk ikB~;kad nsrk gSA 
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Example 20. ,d 20 kg dk CykWd] nks gYdh fLçax rqykvks ls fp=kkuqlkj yVdk 

gqvk gS rks Kkr djks 

   (a) fLçax rqyk (1) dk ikB;kad  

   (b) fLçax rqyk (2) dk ikB;kad 

 

 
Solution :   ikB;kad Kkr djus ds fy, lcls igys ge 20 kg CykWd dk eqDr 

oLrq js[kkfp=k (F.B.D.) cukrs gSA 

   20 kg dk eqDr oLrq js[kkfp=k (F.B.D.) 

   mg – T = 0 
   T = 20 g = 200 N  

   pwafd nksuksa rqyk gYdh gSA vr% nksuksa dk ikB;kad 20 kg gksxkA   

 

 

———————————————————————————————————   
8. caf/kr xfr (CONSTRAINED MOTION) 

8.1 jLlh ca/ku (String constraint) 

 tc oLrq,sa ,d jLlh }kjk ca/kh gks rFkk jLlh fuEufyf[kr xq.k j[krh gSA 

 (a) jLlh dh yEckbZ vifjofrZr gS vFkkZr jLLkh vfoLrkfjr gksA 

 (b) jLlh ges'kk ruh gqbZ jguh pkfg,] <hyh ugh iM+uh pkfg,A 

 rks oLrqvksa dh xfr ls lEcfU/kr jkf'k;ksa ds e/; jLlh dh yEckbZ ds vuqfn'k rFkk foLrkj dh fn'kk esa ,d fuf'pr 

lEca/k gksrk gSA 

 jLlh&ca/ku (String Constraint) dks gy djus ds in   

 in 1 . iz'u esa oLrqvksa o jLlh;ksa dh la[;k dks igpkuksA 

 in 2. xfr dh vKkr jkf'k;k¡ tSls foLFkkiu] osx o Roj.k dks iznf'kZr djus ds fy, *pj* ekuksA 

   (i) ,d js[kk ds vuqfn'k xfr dj jgh oLrq dks ,d pj }kjk fu/kkZfjr djksA 

   (ii) ,d ry es xfr dj jgh oLrq dks nks pjks }kjk fu/kkZfjr djksA 

   (iii) f=kfofe; fn'kk esa xfr dj jgh oLrq dks rhu pjks }kjk fu/kkZfjr djksA 

 in 3.  ,d lEiw.kZ jLlh dks igpku dj bldks fofHkUu [k.Mks esa foHkkftr djks rFkk lehdj.k dks fuEu :i esa fy[kksA 

   1 + 2 +3 +4 +5 +6 =    

 in 4. mijksä lEcU/k dks le; ds lkFk vodfyr djks  

   31 2 dd d
.... 0

dt dt dt
     

   1d

dt
  = [k.M 1 dh o`f)nj dks iznf'kZr djrk gSA [k.M 1 ds nksuksa fljs ges'kk nks 

vyx&vyx oLrqvksa ls tqM+s jgrs gSA blfy, oLrqvksa ds osxks dks jLlh ds vuqfn'k 

ysus ij 1
1 2

d
V V

dt
   

 

   ;fn osx] jLlh dh yEckbZ dks c<+kus dh ps"Bk djs rks /kukRed fpUg ysrs gS vkSj ;fn osx jLlh dh yEckbZ 

dks de djus dh ps"Bk djs rks _.kkRed fpUg ysrs gSA 

   bl rjg + V1 iznf'kZr djrk gS] fd jLlh dk Åijh fljk V1 nj ls c<+ jgk gS] rFkk fupyk fljk jLlh dh 

yEckbZ es V2 nj ls o`f) dj jgk gSA 
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 in 5. mijksDr lHkh inks dh iqujko`fÙk vyx&vyx jfLl;ksa ds fy, 

djksA 

   vc ge uhps fn, x, ç'u dks ns[ksaxs 

   ;gk¡ 1 + 2 = fu;r     

   1d

dt
+ 2d

0
dt

   

   (V1 – VP) + (V2 – VP) = 0 

   Vp = 1 2V V

2


   

   blh çdkj, aP = 1 2a a

2


 bl ifj.kke dks ;kn j[ksaA 

VP

V2

V1

VP

1

2

 

 

Example 21. m1 rFkk m2 nzO;eku ds nks CykWd nzO;ekughu f?kjuh ls ikfjr vfoLrkfjr jLlh ds fljksa lsa ca/ks gq, gSA  

;fn m1 > m2 gS rks Kkr djks : 

 

   (i) çR;sd CykWd dk Roj.k  (ii) jLlh es ruko 

Solution :  ekuk CykWd m1 uhps dh rjQ vkSj CykWd m2 Åij dh rjQ xfr djrk gSA ;g okLro esa ,d dYiuk gS vkSj 

;g okLrfod fn'kkvksa dks bafxr djrk gSA ;fn a1 rFkk  a2 ds eku /kukRed çkIr gksrs gS rks ekuh xbZ fn'kk;sa 

lgh gS vU;Fkk CykWd foijhr fn'kk esa xfr djsaxsA pwafd f?kjuh nzO;ekughu o fpduh gS blfy, f?kjuh ds 

nksuksa rjQ ruko leku gksxkA çR;sd CykWd dk eqDr oLrq js[kkfp=k (F.B.D.) fp=k esa çnf'kZr gS 

   m2 dk eqDr oLrq js[kkfp=k (F.B.D.) m1 dk eqDr oLrq js[kkfp=k (F.B.D.) 

   

m g2

T

m2
a2

m  F.B.D.2 dk     

m g1

T

m1
a1

m  F.B.D.1 dk  
 

   m1 rFkk m2  CykWd ij U;wVu dk f}rh; fu;e ykxw djus ij  

   CykWd m1 ds fy,]  m1g – T = m1a1  .........(1) 

   CykWd m2 ds fy,]  –m2g + T= m2a2   ........(2) 

   vKkrksa dh la[;k : T, a1 vkSj a2 (rhu)  rFkk lehdj.kksa dh la[;k dsoy nks gSA 

   vr% gesa bl ç'u dks gy djus ds fy, ,d vksj lehdj.k dh vko';drk iM+rh gSA ;g ckr /;ku nsus 

;ksX; gS fd tc Hkh lehdj.kksa dh la[;k] vKkrksa dh la[;k ls ,d de gksrh gS rks gesa caf/kr xfr ds ckjs esa 

fopkj djuk pkfg,A vc ge blds fy, xf.krh; çØe dh O;k[;k djrs gSA 

   caf/kr lEcU/k dSls çkIr djsa ? 
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   (1) çR;sd CykWd ds Roj.k dh fn'kk dks eku ysaA tSls bl fLFkfr esa a1 (uhps dh rjQ) vkSj a2 (Åij dh 

rjQ)A  

   (2) ,d fLFkj fcUnq ds lkis{k] çR;sd CykWd dh fLFkfr çnf'kZr djks (lqxerk ij fuHkZj djrk gS) tSls bl 

ç'u es f?kjuh ds dsUnz lsA  

   (3) caf/kr xfr dks igpku dj dfYir nwfj;ksa ds inksa esa caf/kr lehdj.k dks fy[kksa ( mnkgj.k tSls bl ç'u 

es jLlh dh yEckbZ fu;r gS tks& 

    bl çdkj, x1 + x2 = fu;r 

    lehdj.k ds nksuksa rjQ t ds lkis{k vodyu djus ij  

    1dx

dt
 + 2dx

dt
  = 0 

    cka;s rjQ dk çR;sd in CykWd ds osx dks çnf'kZr djrk gSA  

    pwafd gesa Roj.k esa lEcU/k çkIr djuk gS] vr% ge bldks iqu%  

    le; ds lkis{k vodfyr djrs gSA 

    vr%  
2

1

2

d x

dt
 + 

2

2

2

d x

dt
 = 0 

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

m2

m1

x2

x1

a1

a2

f?kjuh ds dsUnz ds lkis{k izR;sd CykWd dh fLFkfr  

    pwafd CykWd m1 uhps dh rjQ xfreku ekuk x;k gS (x1 le; ds lkFk c<+sxh)A  

    vr%  
2

1

2

d x

dt
=  + a1 

    vkSj CykWd m2 dks Åij dh rjQ xfreku ekuk gS (x2 le; ds lkFk ?kVsxh)A 

    vr%  = 
2

2

2

d x

dt
 – a2  

    vr%  a1 – a2 = 0 

    ;k a1 = a2 = a (ekuk) ;g vko';d caf/kr lEcU/k gSA 

    a1 = a2 = a lehdj.k (1) o (2) es çfrLFkkfir dj lehdj.k dks gy djus ij 

    (i) a = 1 2

1 2

m m

m m

 
 

 
 g (ii) T = 1 2

1 2

2m m

m m

 
 

 
 g  

 

Example 22. rhu nzO;ekuksa m1, m2 vkSj m3 dk fudk;] fp=k esa çnf'kZr gSA f?kjfu;ka fpduh o nzO;ekughu rFkk jfLl;ka 

nzO;ekughu o vfoLrkj.kh; gS rks 

 
   (i) jfLl;ksa es ruko Kkr djksA   

   (ii) çR;sd nzO;eku dk Roj.k Kkr djksA 
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Solution :  ekuk lHkh CykWd uhps dh rjQ xfreku gS vkSj çR;sd CykWd dk eqDr oLrq js[kkfp=k (F.B.D.) fp=k esa 

çnf'kZr gSA m3 dk eqDr oLrq js[kkfp=k m2 dk eqDr oLrq js[kkfp=k m1 dk eqDr oLrq js[kkfp=k f?kjuh dk 

eqDr oLrq js[kkfp=k 

                                     
   U;wVu ds f}rh; fu;e ls  

   CykWd m1 ds fy,    : m1g – T1 = m1a1   .....(1)    CykWd m2 ds fy,  : m2g – T1 = m2a2   .....(2) 

   CykWd m3 ds fy,     : m3g – T2 = m3a3   .....(3)  f?kjuh ds fy,  : T2 = 2T1       .....(4) 

   vKkrksa dh la[;k a1, a2, a3, T1 vkSj T2 (ik¡p) 

   lehdj.kksa dh la[;k : pkj 

   Roj.kksa esa caf/kr lEcU/k fuEu çdkj çkIr dj ldrs gSA 

   Åijh jLlh ds fy, x3 + x0 = c1   

   fupyh jLlh ds fy, (x2 – x0) + (x1 – x0) = c2  

   x2 + x1 – 2x0 = c2  

   x0 dks mijksDr lehdj.k esa foyqIr djus ij   

   x1 + x2 + 2x3 = 2c1 + c2 = fu;r 

   mijksDr lehdj.k dks le; ds lkFk vodfyr djus ij 

   ge izkIr djrs gS 
2

1

2

d x

dt
 + 

2

2

2

d x

dt
 + 2

2

3

2

d x

dt
 = 0  

   ;k a1 + a2 + 2a3 = 0      ............(5) 

   lehdj.k (1) o (5), dks gy djus ij 

   (i)  T1 = 1 2 3

1 2 3 1 2

4m m m
g

4m m m (m m )

 
 

  
 ; T2 = 2T1  

   (ii)  a1 = 1 2 1 3 2 3

1 2 3 1 2

4m m m m 3m m

4m m m (m m )

  
 

  
 g ; a2 = g 1 3 2 3 1 2

1 2 3 1 2

3m m m m 4m m

4m m m (m m )

  
 

  
;  

   a3
 = 1 2 3 1 2

1 2 3 1 2

4m m m (m m )

4m m m (m m )

  
 

  
 g 

 

Example 23. çnf'kZr fp=k esa jLlh ds ,d fljs dks uhps dh rjQ fu;r pky v ls [khapk tkrk gSA nzO;eku ‘m’ dk osx ‘x’ 

ds Qyu ds :i esa Kkr djksA 
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Solution :  caf/kr lehdj.k ds ç;ksxksa ls 

   2 22 x b  + y = jLlh dh yEckbZ = fu;r  

   le; ds lkis{k vodyu djus ij :    

   
2 2

2

2 x b
. 2x 

dx dy

dt dt

   
   

   
 = 0 

   
dy

dt

 
 
 

 = v 

   
dx

dt

 
 
 

 = 2 2v
x b

2x
   

 



———————————————————————————————————   
8.2 urry ca/ku (Wedge Constraint) 

 vko';d 'krsZ % 

 (i) nksuks oLrq, yxkrkj lEidZ esa gksuh pkfg,A (ii) oLrq, n`<+ gksuh pkfg,A 

 ;fn nksuksa oLrq, yxkrkj lEidZ esa gks rks nksuksa oLrqvksa dk lEidZ ry ds yEcor~ lkis{k osx 'kwU; gksuk pfg,A lHkh 

lEidZ ryksa ds fy, urry ca/ku (Wedge constraint) ykxw gksrk gSA 

           
 nwljs 'kCnksa esa] 

 ;fn nksuksa oLrq, yxkrkj lEidZ esa gS vkSj mudh vkd`fÙk vifjofrZr jgrh gks rks nksuksa oLrqvksa ds lEidZ ry ds 

yEcor~ fn'kk ds vuqfn'k osxks ds ?kVd cjkcj gksus pkfg,A 
 

 
Example 24. 2m nzO;eku dh NM+ m/okZ/kj uhps dh rjQ m nzO;eku ds urry dh lrg ij fp=kkuqlkj xfreku gS rks 

fdlh {k.k NM+ o urry ds osx esa lEcU/k Kkr djksA 

 
Solution :  urry dh caf/kr xfr ls urry dh lrg ds yEcor~ NM+ ds 

osx dk ?kVd urry ds osx dk lrg ds yEcor~ ?kVd ds 

cjkcj gksrk gSA  

   u cos  = v sin    

 
u

v
 = tan 

   u = v tan  
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Example 25. fp=kkuqlkj ,d n`< NM+ AB nks Å/okZ/kj fpduh nhokjksa ds lgkjs bl izdkj xfr'khy gS fd NM+ ds A fljs 

dk Å/okZ/kj fn'kk ds vuqfn'k osx u gSA ;fn NM+ ges'kk m/okZ/kj nhokj ds lEidZ esa jgrh gks rks NM+ ds B 

fljs dk osx Kkr djks rFkk NM ds dsUnz+ dk osx rFkk NM+ ds dsUnz ds iFk dh lehdj.k Hkh Kkr djksaA   

 

x 

y 

 
Solution : pwafd NM+ n`<+ gS] blfy;s yEckbZ ugha c<+ ldrh gS 

   NM+ ds fcUnq A rFkk B dk lkehI; osx 'kwU; gS  

   u sin  – v cos  = 0 

   v = u tan    

  fdlh dks.k ij nzO;eku dsUnz ds  x rFkk y  funsZ'kkad 

 Ans. u tan . 
u utanˆ ˆ( j) i
2 2

 
  

 
, , x2 + y2  = 

2

2

 
 
 

 

 

 

———————————————————————————————————  
9. fudk; ds fy, U;wVu dk fu;e (NEWTON’S LAW FOR A SYSTEM) 

 1 1 2 2 3 3F m a m a m a .......   
ckº;

 

 F
ckº;

 = fudk; ij dqy ckº; cy 

 m1, m2, m3 fudk; dh oLrqvksa ds nzO;eku gS rFkk 1 2 3a ,a ,a  oLrqvksa ds Roj.k gSA 

 
Example 26. m nzO;eku dk CykWd] ‘m’ nzO;eku ds urry ij fQlyrk gSA 

urry Hkh {kSfrt lrg ij xfr djus ds fy, LorU=k gS rks 

urry o CykWd ds Roj.k Kkr djksA (lHkh lrg fpduh gS) 

 
Solution :  ekuk  a    urry dk Roj.k 

     b      CykWd dk urry ds lkis{k Roj.k  

    

m

q

fudk;

      
   CykWd o urry dks ,d fudk; ekudj {kSfrt fn'kk esa U;wVu ds fu;e ls  

   Fx = m1 1xa  + m2 2xa  = 0 

   0 = ma + m(a – b cos )     .....(i)  

   ;gka ‘a’ vkSj ‘b’ nks vKkr gSA vr% nwljh lehdj.k Kkr djus ds fy, ge CykWd dk eqDr oLrq js[kkfp=k 

(F.B.D.) cukrs gSA  
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   CykWd dk eqDr oLrq js[kkfp=k (F.B.D.)  

   urry ds vuqfn'k U;wVu ds f}rh; fu;e ls    

   mg sin = m ( b – a cos )   .....(ii) 

   lehdj.k (i) o (ii) dks gy djus ij  

   a = 
2

mgsin cos

m(1 sin )

 

 
  = 

2

gsin cos

(1 sin )

 

 
  rFkk b = 

2

2gsin

(1 sin )



 
 

   vr% lfn'k :i esa :  

   a
 urry

 =  
ˆa i  = 

2

gsin cos ˆ i
1 sin

  
 

  
 

   a
 CykWd

 = (a – b cos) î  – b sin ĵ  

   a
 CykWd

 = 
2

2 2

gsin cos 2gsinˆ ˆ i- j
(1 sin ) (1 sin )

  


   
. 

 

Example 27. fp=k esa çnf'kZr O;oLFkk ls tc fudk; dks NksM+k tkrk gS rks urry dk Roj.k Kkr djksA f?kjuh o jLlh 

vkn'kZ gS vkSj ?k"kZ.k vuqifLFkr gSA 

 
Solution :   CykWd o urry dks fudk; ekudj x-fn'kk ds vuqfn'k U;wVu ds fu;e ls    

 

   T = Ma + m (a – b cos )    .....(i)  

   m dk eqDr oLrq js[kkfp=k (F.B.D.)   

  urry ds vuqfn'k     

   mg sin  – T = m ( b – a cos )  .....(ii)  

   jLlh dh caf/kr xfr ls    

   1 + 2 = fu;r 

   
2

1d

dt
 + 

2

2d

dt
 = 0      

   b – a = 0        .....(iii) 

   lehdj.k (i), (ii) vkSj (iii), dks gy djus ij 

   a = 
mgsin

M 2m(1 cos )



  
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Example 28. fp=k esa iznf'kZr fd;k x;k gS fd ?k"kZ.k jfgr lrg ij fLFkr ,d Hkkjh CykWd] leku nzO;eku m dh nks 

jLlh;ksa }kjk [khapk tk jgk gSA t = 0 ij] ck¡;ha jLlh ij yx jgk cy gVk fy;k tkrk gS fdUrq nk¡;ha jLlh 

ij yxus okyk cy lrr~ :i ls yxrk jgrk gSA ekuk fd nk¡;ah jLlh rFkk ck¡;ha jLlh }kjk Cykd ij yxus 

okys cyksa ds ifjek.k Øe'k% F1 rFkk F2 gS &        

                                 
  (A) F1 = F2 = F       t < 0 ds fy,    (B) F1 = F2 = F + mg   t < 0 ds fy, 

  (C) F1 = F,    F2 = F  t > 0 ds fy,    (D) F1 < F,    F2 = F     t > 0 ds fy, 
 

Solution : (A)  t < 0  ds fy, tSlk fd fudk; ij dqy cy 'kwU; gSA vr% fudk; dk Roj.k 'kwU; gSA  

   F
1
 = F

2
 = F for t < 0   ds fy, 

  

M

a = o

F2

F2

a = o

F
F  = F2

F1

F1

a = o

F  = F1 2

F  = F1

F

 

  t > 0 ds fy,] fudk; dk Roj.k 
F

a
2 m M




 }kjk fn;k gqvk gSA      

    
  F – F1 = ma  
  F1 = F - ma     ............... (1) 

  

M

a 

F2

F1
 

  F1 - F2 = Ma 
  F1 = F2 +  Ma  .............. (2) 

  
21 FFF 

  

———————————————————————————————————   

10. vtM+Roh; funsZ'k rU=k ds fy, U;wVu dk fu;e  

 (NEWTON’S LAW FOR NON INERTIAL FRAME) 

 F F ma 
NneokLrfod ~

 

 okLrfod o Nn~e cyksa dk dqy ;ksx ifj.kkeh cy gksrk gSA 

 a  = vtM+Roh; funsZ'krU=k esa d.k dk Roj.k gSA 

 F ma


 
Nne~ funsZ'k rU k

 

 Nn~e cy ges'kk funsZ'k rU=k ds Roj.k dh fn'kk ds foijhr dk;Z djrk gSA 

 Nn~e cy ,d dkYifud cy gS vkSj blds fy, dksbZ Hkh fØ;k&izfrfØ;k cy ;qXe ugh gksrsA blfy, ;gk¡ ij U;wVu 

dk rr̀h; fu;e dk;Z ugh djrk gSA 

10.1 funsZ'k rU=k % 

 funsZ'k rU=k lk/kkj.kr;k% ,d dkrhZ; funsZ'k rU=k gS ftlesa oLrq dh xfr dk v/;;u djrs gSA funsZ'k rU=k nks izdkj 

ds gksrs gSA 

 (a) tM+Roh; funsZ'k rU=k % fLFkj ;k fu;r osx ls xfr'khy funsZ'k rU=kA  

 (b) vtM+Roh; funsZ'k rU=k % v'kwU; Roj.k ls xfr'khy funsZ'k rU=kA  
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Example 29. Åij dh rjQ fu;r Roj.k ‘a’ ls xfreku fy¶V dh Nr ls ,d ljy yksyd tqM+k gqvk gS rks fy¶V esa 

fLFkr yM+ds ds lkis{k vkSj i`Foh ij [kM+s yM+ds ds lkis{k ljy yksyd dh jLlh esa ruko D;k gksxk \ 

yksyd ds xksyd dk nzO;eku m gSA 

Solution :  xksyd dk eqDr oLrq js[kkfp=k (F.B.D.) (tehu ds lkis{k)  

   T – mg = ma    

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

   fy¶V esa fLFkr yM+ds ds lkis{k xksyd dk Roj.k 'kwU; gSA 

   vr% og mijksDr lehdj.k dks fuEu çdkj ls fy[ksxkA 

   T – mg = m. (0) .       T = mg  

   og dgrk gS fd jLlh esa ruko dk eku mg gS] tcfd ;g xyr gS] bl 

ifj.kke dks lgh djus ds fy, og iqu% eqDr oLrq js[kkfp=k (F.B.D.) cukrk 

gS vkSj U;wVu ds f}rh; fu;e dk ç;ksx djrk gSA 

   T = mg + ma     .....(ii) 

 
 

T

mg
ma
( )vfrfjDr cy  

   bl vfrfjDr cy ds ç;ksx ls lehdj.k (i)  o (ii) leku ifj.kke nsrh gSA blh vfrfjDr cy dks Nne~ cy 

dgrs gSA bl Nne~ cy dk ç;ksx rHkh djrs gSA tc ç'u dks Rofjr (vtM+Roh;) rU=k esa gy djuk gksA 

   uksV : Nne~ cy dk ifjek.k = fudk; dk nzO;eku × funsZ'k rU=k dk Roj.k 

   cy dh fn'kk : funsZ'k rU=k ds Roj.k dh fn'kk ds foijhr (funsZ'k rU=k ds xfr dh fn'kk esa ugha)  
 

Example 30. ,d cDlk Åij dh rjQ ‘a’ (< g) eanu ls xfr'khy gS rks cDls 

esa j[ks gq, ‘m’ nzO;eku ds CykWd ij dk;Zjr Nne~ cy dk 

ifjek.k o fn'kk Kkr djks \ lrg }kjk CykWd ij vkjksfir 

vfHkyEc cy Hkh Kkr djksA 
 

Solution :  Nne~ cy] funsZ'k rU=k ds Roj.k dh fn'kk ds foijhr dk;Zjr 

gksxk % 

    Nne~ cy = ma Åijh fn'kk esa 

   cDls ¼vtM+Roh;½ ds lkis{k m dk eqDr oLrq js[kkfp=k (F.B.D.) 

N'ma'

mg

( )Nn~e cy N + ma = mg 
N = mg – ma

 
 

Example 31. O;ofLFkr fp=k esa lHkh lrg fpduh gSA urry ij fdruk cy F yxk;k tk;s ftlls CykWd urry ds lkis{k 

fLFkj jgsaA 

 

Solution :  (CykWd + urry) dk Roj.k a = 
 

F

M m
 

   bl ç'u dks nksuksa funsZ'k rU=kksa esa gy djus ij  

   tM+Roh; funsZ'k rU=k ls (/kjkry) 

   CykWd dk /kjkry ds lkis{k eqDr oLrq js[kkfp=k (F.B.D.) 

(okLrfod cyksa dk ç;ksx) : 

   /kjkry ds lkis{k CYkkWd ‘a’ Roj.k ls xfr djrk gSA 

    Fy  = 0 N cos  = mg   .....(i)  

   rFkkFx  = ma N sin  = ma   .....(ii) 

   lehdj.k (i) vkSj (ii) ls  

   a = g tan 

    F = (M + m) a = (M + m) g tan  

 
 

mg

q

N

'ma'

y

x
( )Nn~e cy
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  vtM+Roh; funsZ'k rU=k esa (urry) : 

  urry ds lkis{k CykWd dk eqDr oLrq js[kkfp=k (F.B.D.) (okLrfod cy + Nne~ cy)  

  urry ds lkis{k CykWd fLFkj gSA 

  Fy = 0 N cos  = mg    .....(iii)  

  Fx = 0 N sin  = ma    .....(iv)  

  lehdj.k (iii) vkSj (iv) ls ge leku ifj.kke çkIr djrs gSA 

  vFkkZr~ F = (M + m) g tan . 
 

 
Problem 1.  fp=k esa çnf'kZr nzO;eku ;qDr NM+ ds fcUnqvksa 1 o 2 ij vfHkyEc cy n'kkZvksA 

 
Solution :  vfHkyEc cy ges'kk lEidZ fcUnqvksa dh o`gn lrg ds yEcor~ yxrk gSA  

 
 

Problem 2.  ,d leku nzO;eku 'm' ds rhu f=kHkqtkdkj CykWd A, B vkSj C fp=kkuqlkj O;ofLFkr gS rks CykWdksa A, B vkSj C 

ds eqDr oLrq js[kkfp=k (F.B.D.)cukvks rFkk A, B vkSj C ds chp fØ;k&çfrfØ;k ;qXe çnf'kZr djks \ 

 

Solution :         

Problem 3.  fp=k eas çnf'kZr fudk; lkE;koLFkk esa gS] rks çR;sd jLlh esa ruko T1,T2,T3, T4 rFkk T5 Kkr djksA 

 

Answer :  T1 = T2 = 
200

3
N, T4 = T5 = 200 N, T3 = 

200

3
N. 

 

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


Newton's Laws of Motion  
 

 

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 
ADVNL - 25 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Solution :  20 kg CykWd dk eqDr oLrq js[kkfp=k         

    So,  T = 20 × g = 200 N    .....(1)    

T

20g

20 kg
 

   fp=k ls        

T cos30°2

T

T cos30°1

  
T sin30°2 T sin30°2

  

   T = T1cos30° + T2cos30°     .....(2)  

   T1sin30°  = T2sin30°  

   T1 = T2        .....(3)  

   vr% lehdj.k (3) ls  T = 2T1cos30°     

   T1 =
200

3
  = T2       .....(4)  

   fp=k ls fcUnq B dk eqDr oLrq js[kkfp=k       

   m/okZ/kj fn'kk esa  

   So, T4cos60°  = T1cos30°   

   T4 × 
1

2
 =  

200 3

23
 = 200 N      So,  T4 = 200 N 

T sin60°4

T cos60°4

T cos30°1

T sin30°1T3

B

 
   fcUnq C dk eqDr oLrq js[kkfp=k       

  m/oZfn'kk esa cy larqfyr djus ij T5cos60° = T2cos30°   

   T5 × 
1

2
 =

200

3
 ×  

3

2
 

   T5 = 200 N 

T sin30°2

T cos60°5

T cos30°2

T sin60°5

T3

C

 

   T3 ds fy,    

   {kSfrt fn'kk esa cy larqfyr djus ij -   

   T3 + T2 sin 30° = T5 sin 60°   

   T3 = 200 × 
3

2
 – 

200

3
 ×

1

2
 

   T3 = 
200
N

3
 

Problem 4  CykWd B o nhokj ls tqM+h jLlh dh lgu {kerk 175 N gS] rks yVdk;s x;s CykWd A ds Hkkj dk ifjek.k D;k 

gksuk pkfg,] rkfd fudk; fLFkjkoLFkk esa jgs \ CykWd B dk Hkkj 700 N gSA (g = 10 m/s2) 

 

Answer :  
175

3
N. 
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Solution :  CykWd B dk eqDr oLrq js[kkfp=k      

Mg

175N 175N
B

N

 
   fp=k esa fcUnq dk eqDr oLrq js[kkfp=k           

   {kSfrt fn'kk esa cy larqfyr djus ij    

   Tcos30° = 175  

   T = 
175 2

3


N  

   m/oZ fn'kk esa    

   Tsin30° = T’     

   So, T’ = 
175 2 1 175

23 3


  N 

   CykWd A dk eqDr oLrq js[kkfp=k 

   So,   T’ = W = 
175

3
N 

T'

175N Tcos30°

Tsin30°

 
 

 

W

T'

A

 
 

Problem 5.  fp=k esa çnf'kZr O;oLFkk esa CykWd A dk nzO;eku D;k gksuk pkfg, fd fudk; fLFkjkoLFkk esa jgs rFkk f?kjuh Q 

ij jLlh }kjk yxk;k x;k cy Hkh Kkr djks \ (g = 10 m/s2) 

 

Answer :  m = 3 kg, 30 3  N. 

Solution :  fp=k ls  

   m/oZ fn'kk esa yVds gq, 2 kg ds CykWd dk eqDr oLrq js[kkfp=k  

   T = 20 N     .....(1)  

   ur ry ij 2kg ds CykWd dk eqDr oLrq js[kkfp=k 

   ur ry ds vuqfn'k    

   T + 2gsin30°  = T’     

   T’ = 20 +  
1

20
2

 = 30 N 

   CykWd A dk eqDr oLrq js[kkfp=k       

   vr% T’ = MAg   

   MA =
T '

g
 =  

30

10
= 3 kg   

   MA = 3 kg    

 

 

 

2g 

2kg 

T 

 
 

 
N

2g

2gcos30°
2gsin30°

T'

T

30°

 

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   iqyh Q dk eqDr oLrq js[kkfp=k        

   vr% R = 2T’cos 
2


 

   R = 2×30cos30°   

   R = 2 × 30 ×  
3

2
  

   R = 30 3 N   

M gA

A

T'




60°

T'

R T'

Q

 
 

Problem 6.  nks CykWd ftuds nzO;eku Øe'k% m1 = 0.2 kg vkSj m2 = 0.3 kg gSA fp=kkuqlkj ,d 

nwljs ds uhps yVds gq, gS] rks fuEu fLFkfr;ksa esa jfLl;ksa (nzO;ekughu) esa ruko Kkr 

dhft, : (g = 10 m/s2) 

   (a)  CykWd fLFkj gSA 

   (b)  ;s nksuksa Åij dh rjQ 5 m/s ls xfr'khy gSA 

   (c)  ;s nksuksa Åij dh rjQ 2 m/s2  ls Rofjr gSA 

   (d)  ;s nksuksa uhps dh rjQ 2 m/s2 ls Rofjr gSA 

   (e)  ;fn jLlh dh ruu lkeF;Z 10 N gks rks Åij dh rjQ lEHko vf/kdre Roj.k D;k 

gksxk ? 

Answer :   (a) 5 N, 3 N (b) 5 N, 3 N (c) 6 N, 3.6 N (d) 4 N, 2.4 N (e) 10 m/s2  

 

Solution :  (a)   fLFkjkoLFkk esa a = 0     

    T2 = m2g = 0.3 × 10 = 3N      

    T1 = m1g + T2   

    T1 = 0.2 × 10 + 3 = 5 N   

   (b)   mijksDrkuqlkj   

    a = 0,  T2 = 3N, T1 = 5N   

m g1

m g2  
   (c)  a = 2m/s2  (Åij dh vksj) 

   T2 – m2g = m2a   

      T2 – m2g = m2a               

      T2 – 0.3 × 10 = 0.3 × 2    

      T2 = 0.6 + 3 = 3.6 N  

   T1 – m1g – T2 = m1a   T1 – 0.2× 10 – 3.6 = 0.2 × 2   T1 = 0.4 + 5.6  =  6N 

a

m g1

a

m g2

T2

m2

 

       

   (d)  a = 2 m/s2  (uhps dh vksj)     

    m2g – T2 = m2a   

       0.3 × 10 – T2  = 0.3 × 2  

       T2 = 3 – 0.6  = 2.4 N              

     T2 + m1g – T1 = m1a     

      2.4 + 2 – T1 = 0.2 × 2  

       T1 = 4.4 – 0.4  =  4 N Ans.    

 
 
 
 
 
 

a

mg1
 

a

m g2

T2

m2
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   (e) Åijh jLlh ds VwVus dh laHkkouk dk vFkZ gS fd  T1 < 10 N   

    m1 ds fy,  – 

    T1 – m1g – T2 = m1a   
    10 – 2 – T2 = 0.2 a ............ (1)  

    m2 ds fy, –  

    T2 – m2g = m2a               

       T2 – 3 = 0.3 a  ............. (2) 

    lehdj.k (1) o (2) dks tksM+us ij    

    8 – 3 = 0.5 a     a = 
5

0.5
 = 10 m/s2 

 

a

m g1  

a

m g2

T2

m2

 

 

Problem 7.  ?k"kZ.kjfgr lrg ij j[kh gqbZ ,d le:i NM+ ds nksuksa eqDr fljksa ij fp=kkuqlkj nks cy F1 vkSj F2 (F2 > F1) 

vkjksfir fd, tkrs gS rks 'A' fljs ls x nwjh ij NM+ ds vUnj ruko Kkr djksA 

 

Solution :  a = 2 1F F

m


  {m2 = 

m
(L x)

L
 }  

   T – F1 = m2a  

    T – F1 = 2 1F Fm
(L x)

L m


  

F2
F1T

L

x  
 

m1 m2

T
F1F2

 

    T = F1 + (F2 – F1) = F1 + F2 – F1 – 
x

L
(F2 – F1) = F2 – 

x

L
 (F2 – F1) Ans. 

Problem 8.  fp=kkuqlkj ,d 10 kg ds CykWd dks urry ij j[kdj bldks 200 N cy ls ,d jLlh ds }kjk [khapk tkrk 

gS rFkk fp=kkuqlkj 10 kg ds CykWd ij 10 N dk cy vkjksfir fd;k tkrk gS rks Kkr djks :  

 
   (a)  jLlh esa ruko      

   (b) 10 kg CykWd dk Roj.k   

   (c) jLlh }kjk f?kjuh ij vkjksfir dqy cy 

Answer :  (a) 200 N,  (b) 14 m/s2, (c) 200 2 N 

Solution :  (a)  T = 200 N 

   (b) T – 10 – mgsin = ma   

     T – 10 – 50 = 10a    

     200 – 60 = 10a 

     a = 
140

10
 = 14 m/s2  

   (c)  
200 N200 

90
o

(F )R

 

   (FR) = 2 2(200) (200)   = 200 2 N  Ans. 

10
kg

10N

m
gs

in
=

50
N



mg = 100 N

T
T=200N

30°

90°
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Problem 9.  ,d 60 kg dk vkneh tehu ij j[kh gqbZ 5 kg nzO;eku dh 

Hkkj e'khu (2) ij [kM+k gqvk gS rFkk ,d nwljh leku Hkkj 

e'khu] vkneh ds flj ij j[kh gS rFkk ,d 50kg nzO;eku dk 

CykWd Hkkj e'khu (1) ij j[kk gS rks Hkkj e'khuksa (1) o (2) dk 

ikB;kad Kkr djksA (g = 10 m/s2) 

Answer :  500 N, 1150 N 

 

 

Solution :  R1 = N1 = 50 × g = 500 N  

   ;gk¡ R1 = Hkkj e'khu 1 dk ikB~;kad    

         R2 = N3  

        = (50 + 5 +60) g   

                = 115 × 10 = 1150 N 

   ;gk¡ R2 = Hkkj e'khu 2 dk ikB~;kad 

  

 

Problem 10. nks CykWd fp=kkuqlkj 2 m lkekU; yEckbZ dh fLçax ls tqM+s gq, 

gSA fLçax dk cy fu;rkad 200 N/m gks rks fuEu fLFkfr;ksa esa 

fLçax cy Kkr djks &            
 

   (a) A dks fLFkj j[krs gq, B dks nka;h rjQ 1 m foLFkkfir fd;k tk;sA  

   (b) B dks fLFkj j[krs gq, A dks cka;h rjQ 1m foLFkkfir fd;k tk;sA  

   (c) A dks nka;h rjQ 0.75 m vkSj B dks cka;h rjQ 0.25 m foLFkkfir fd;k tk;sA 

Answer :  (a) F = 200 N, (b) 200 N, (c)  200 N  

Solution :  (a)  fLizax esa izlkj  = 1 m.  

     F
fLizax

 =  K × x = 200 × 1 = 200 N 

   (b) leku izlkj o leku fLizax cy nksuksa fn'kkvksa esa -  

    F
fLizax

 = 200 N. 

   (c) A o B nksuksa esa foLFkkiu fLizax dks lEihM+hr dj jgs gSa  

    dqy lEihM+u  = 0.75 + 0.25 = 1 m. 

     F
fLizax 

= kx = 200 × 1 = 200 N. 

A B

2m

 

 

Problem 11. ;fn fLçax dk cy fu;rkad 50 N/m gSA ;fn nh xbZ fLFkfr esa CykWd fLFkj gks rks CykWd dk nzO;eku Kkr 

djksA (g = 10 m/s2) 
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Answer :  m = 10 kg 

Solution :  T = 100 N 

    mg = 100 N      

    m =
100

g
= 10 kg. 

mg

T

 
 

Problem 12. fp=kkuqlkj ,d gYdh fLçax ls leku nzO;eku 'm' ds nks CykWd ‘A’ o ‘B’ tqM+s gS rks jLlh dks dkVus ds rqjUr 

i'pkr~ CykWd  ‘A’ o ‘B’ ds Roj.k Kkr djksA 

 

Answer :  g (Åij dh vksj ),   g (uhps dh vksj) 

Solution :  jLlh dkVus ls igys :  

   CykWd 'A' dk eqDr oLrq js[kkfp=k   

m

T

kx

mg

A

  kx = mg + T  .............(i) 

   CykWd B dk eqDr oLrq js[kkfp=k   

m

T

mg

B
       T = mg   ............(ii) 

 

   jLlh dkVus ds ckn %  

   CykWd 'A' dk eqDr oLrq js[kkfp=k  

   kx  – mg = maA 

   2mg – mg = maA 

   = aA = g (Åij dh vksj) 

 

m 

Kx 

mg 

A a A 

 
 

   CykWd 'B' dk eqDr oLrq js[kkfp=k      

   maB = mg 

 m 

mg 

B 
a B 

 

   aB = g (uhps dh vksj)  
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Problem 13.  fn;s x;s fp=k esa f?kjuh o jfLl;k¡ vkn'kZ gS] rks fLçax rqyk dk ikB;kad Kkr djksA  

 

Answer :   2F 

Solution :  fLiazx rqyk dk eqDr oLrq js[kkfp=k  

     

R

T  R = T  ............(i)  

   iqyh dk eqDr oLrq js[kkfp=k  

   

T

FF   
   T = 2 F  ...........(ii) 
   R = 2F 
 

Problem 14. çnf'kZr fp=k esa nzO;eku  m  osx u ls xfreku gSA bl {k.k oy; dk osx Kkr djksA oy; fpduh NM+ ij 

xfr djus ds fy, ck/; gSA  

 

Answer :  VR = 
u

cos
,  VR  = 2u 

Solution :  jLlh ds vuqfn'k osx leku jgrk gS  

   VR cos = u 

   VR = 
u

cos
   = 60o   

    VR = 2u 
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Problem 15. fp=k esa çnf'kZr fudk; esa A CykWd dks fLFkjkoLFkk ls NksM+k tkrk gS rks Kkr djks :  

                 

   (i) CykWd ‘A’ o ‘B’ ds Roj.k   (ii) jLlh esa ruko   (iii) ‘A’ o ‘B’ ds chp lEidZ cy  

Answer :   (i) 
g gˆ ˆi j
3 3

 , 
g

î
3

   (ii) 
2mg

3
 (iii) 

mg

3
. 

Solution :  (i)   ekuk fd CykWdksa ds Roj.k x o y fn'kk esa fp=kkuqlkj gS  

    
B

b

m
  

A am
  

    nksuksa CykWdksa dks ,d fudk; ysus ij 

    T = 2mb     .....(i)       
 T 

T 

b 

 
 

    CykWd A dk eqDr oLrq js[kkfp=k %                        

    mg – T = ma   .....(ii) 

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

    ma + 2 mb = mg 

    a + 2 b = g     .....(iii) 

    jLlh ca/ku ls ; 

    a  =  b      .....(iv)  

    lehdj.k (iii) vkSj (iv) ls ;  

    a = b = 
g

3
 

    vr% CykWd A dk Roj.k  

    aA = bî  – a ĵ  aA = 
g

3
 î –   

g

3
ĵ  

    CykWd B dk Roj.k     aB = bî = 
g

3
î 

A

mg

T

a

 

   (ii) T = 2mb = 
2mg

3
 

   (iii) 'A' vkSj 'B' ds e/; fu;r cy ds fy, 

 

   CykWd 'A' dk eqDr oLrq js[kkfp=k    

    N = mb   N = 
mg

3
 

N

T

b

a

mg

m
A

 
 

Problem 16. ,d 2 kg nzO;eku dk CykWd cM+s cDls esa fLFkj j[kk gSA cM+k 

cDlk ˆ2i  osx rFkk ˆ ˆ3i 4 j  m/s2 ds Roj.k ls xfreku gS rks cM+s 

cDls ds lkis{k CykWd ij dk;Zjr Nne~ cy dk eku Kkr djksA 

Answer :  F ma Nne~ rarz
 = ˆ ˆ2( 3i 4j)      

   F = ˆ ˆ6i 8 j  .  
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