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nzO;eku dsUnz (CENTER OF MASS) 

 
 
 

 nzO;eku dsUnz  
 çR;sd HkkSfrd fudk; esa ,d fo'ks"k fcUnq gksrk gS ftldh xfr lEiw.kZ fudk; dh xfr dks fu:fir djrh gSA tc 

fudk; dqN ckº; cyks ds v/khu xfr djrk gS rks ;g fcUnq bl çdkj xfr djrk gS, tSls fd fudk; dk lEiw.kZ 

nzO;eku blh fcUnq ij dsfUnzr gks vkSj ckº; cy Hkh blh fcUnq ij vkjksfir fd;s x;s gksa (LFkkukUrfjr xfr ds fy;s)A 

bl fcUnq dks fudk; dk nzO;eku dsUnz dgrs gSaA  

 'N' d.kksa ds fudk; dk nzO;eku dsUnz 

 ekuk N fcUnqor~ nzO;eku m1, m2, m3, ................ mn dk ,d fudk; gSA bu nzO;eku ds fLFkfr lfn'k Øe'k% 1r , 2r , 

3r ,............... nr  gSA rc fudk; ds nzO;eku dsUnz dk fLFkfr lfn'k fuEu çdkj O;Dr fd;k tkrk gSA   

 cmr  = 1 1 2 2 n n

1 2 n
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   fudk; dk dqy nzO;eku gSA 

 

 

uksV : ;fn ewy fcUnq] nzO;eku dsUnz ij gS rks 

n

i i

i 1

m r



  = 0 gksxkA vr% nzO;eku dsUnz og fcUnq gS] ftlds lkis{k 

fudk; dk nzO;eku vk?kw.kZ 'kwU; gksrk gSA  

 

nks d.kksa ds nzO;eku dsUnz dh fLFkfr  

 ,d nwljs ls r nwjh ij j[ks m1 o m2 nzO;ekuksa ds d.kksa dk nzO;eku dsUnz muds chp esa gksrk gSA fdlh Hkh ,d d.k 

ls nzO;eku dsUnz dh nwjh d.k ds nzO;eku ds O;qRØekuqikrh gksrh gSA  

 vFkkZr~ r  
1

m
  ;k 1

2

r

r
 = 2

1

m

m
 ;k m1r1 = m2r2  

     

 

 

 ;k r1 = 2

2 1

m

m m

 
 

 
r vkSj r2 = 1

1 2

m

m m

 
 

 
r (;gk¡ r1 = m1 ls COM dh nwjh o r2 = m2 ls COM dh nwjh gSA) 

 mijksDr foospuk ls ge ns[krs gS fd  

 r1 = r2 = 
1

2
 ;fn m1 = m2, vFkkZr~ leku nzO;eku okys d.kksa dk nzO;eku dsUnz Bhd muds e/; es fLFkr gksrk gSA  

 blh çdkj r1 > r2 ;fn m1 < m2 o r1 < r2 ;fn m2 < m1, vFkkZr~ vleku nzO;eku okys d.kksa dk nzO;eku dsUnz vf/kd 

 nzO;eku okys d.k ds vf/kd fudV gksrk gSA 
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Example 1.  1 kg o 2 kg nzO;eku ds nks d.k x = 0 o x = 3 m ij fLFkr gSA buds nzO;eku dsUnz dh fLFkfr Kkr djksA 

Solution :  pwafd nksuksa d.k x-v{k ij fLFkr gSA blfy, nzO;eku dsUnz Hkh x-v{k ij gh gksxkA ekuk COM, x = x,ij 

fLFkr gS rc    

   r1 = 1 kg nzO;eku ds d.k ls nzO;eku dsUnz dh nwjh = x    

   

 

 
   o  r2 = 2 kg nzO;eku ds d.k ls nzO;eku dsUnz dh nwjh = (3 – x) 

    1

2

r

r
 = 2

1

m

m
 dk iz;ksx djus ij 

   ;k 
x

3 x
 = 

2

1
 or x = 2 m   bl çdkj nksuksa d.kksa dk nzOleku dsUnz x = 2 m ij gksxkA  Ans.  

 

Example  2.  m1 = 1 kg, m2 = 2 kg o m3 = 3 kg nzO;eku ds rhu d.kksa ds fLFkfr lfn'k Øe'k% 1
ˆ ˆ ˆr (i 4 j k)m   , 

2
ˆ ˆ ˆr (i j k)m    rFkk 3

ˆ ˆ ˆr (2i j 2k)m    gSA blds nzO;eku dsUnz dk fLFkfr lfn'k Kkr dhft,A  

Solution :  d.kksa ds nzO;eku dsUnz dk fLFkfr lfn'k fuEu çdkj O;Dr fd;k tkrk gSA  

    1 1 2 2 3 3
COM

1 2 3

m r m r m r
r

m m m

 


 
  

   eku j[kus ij  

    COM

ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ(1) (i 4j k) (2)(i j k) (3)(2i–j–2k)
r

1 2 3

     


 
 = 

ˆ ˆ ˆ9i 3j 3k

6

 
  

    COM

1 ˆ ˆ ˆr (3i j k)m
2

     Ans.     

 

Example 3.   Øe'k% 1 kg, 2 kg, 3 kg o 4 kg nzO;eku ds pkj d.k 1m Hkqtk okys oxZ ds pkjks dksuksa A, B, C rFkk D ij 

fLFkr gSA D dks ewy fcUnq ysrs gq, nzO;eku dsUnz Kkr dhft,A 

Solution :  D dks ewy fcUnq DC dks x-v{k o DA dks y-v{k ekuus ij 

   m1 = 1 kg, (x1, y1) = (0, 1m)     
   m2 = 2 kg, (x2, y2) = (1m, 1m) 
   m3 = 3 kg, (x3, y3) = (1m, 0) 

   o m4 = 4 kg, (x4, y4) = (0, 0) 

   buds COM ds funsZ'kkad 

   xCOM = 1 1 2 2 3 3 4 4

1 2 3 4

m x m x m m m x

m m m m

  

  
 

 

 

   = 
(1)(0) 2(1) 3(1) 4(0)

1 2 3 4

  

  
 = 

5

10
 = 

1

2
m = 0.5 m 

   blh çdkj  yCOM = 1 1 2 2 3 3 4 4

1 2 3 4

m y m y m y m y

m m m m

  

  
 

    = 
(1)(1) 2(1) 3(0) 4(0)

1 2 3 4

  

  
    

    = 
3

10
m  = 0.3 m 

    (xCOM, yCOM) = (0.5 m, 0.3 m) 

 

 

   bl çdkj pkjksa d.kksa ds COM dh fLFkfr fp=k esa n'kkZ;s vuqlkj gksxhA 
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Example 4.  m1 o m2 nzO;ekuksa okys nks d.kksa dk fudk; ysaA ;fn çFke d.k dks nzO;eku dsUnz dh vksj d nwjh rd 

foLFkkfir fd;k tk;s rks nzO;eku dsUnz dks mlh fLFkfr ij j[kus ds fy, nwljs d.k dks fdruk foLFkkfir 

djuk iM+sxk ?  

Solution :  fp=k nsa[ksA ekuk nzO;eku dsUnz dh m1 ls nwjh x1 o x2 ls nwjh m2 gSA ekuk nzO;eku dsUnz dks C ij cuk;s 

j[kus ds fy;s m2 dks C dh vksj d nwjh rd foLFkkfir fd;k tkrk gSA  

 d 
C 

x 
1 x 

2 

m 2 m 1 
d' 

 
   rc  m1x2 = m2x2      ....(i) 

   o m1 (x1 – d) = m2 (x2 – d).   ....(ii) 

   (ii) esa ls (i) dks ?kVkus ij   

   m1d = m2 d 

   ;k d = 1

2

m

m
d 

———————————————————————————————————  

 nzO;eku ds lrr~ forj.k dk nzO;eku dsUn z  
nzO;eku ds lrr~ forj.k ds fy;s nzO;eku dsUnz dh fLFkfr ;ksx ds fpUg dks lekdyu fpUg ls çfrLFkkfir djds 

crkbZ tk ldrh gSA nh x;h ifjfLFkfr ds vuqlkj lekdyu ds fy;s lhekvksa dk p;u fd;k tkrk gSA  

 xcm = 
xdm

dm




, ycm = 

ydm

dm




, zcm = 

zdm

dm




 

 dm  = M (oLrq dk nzO;eku) ;    cmr  = 
1

M
rdm    

 uksV : ;fn dksbZ oLrq x v{k ds çfr leferh j[krh gS rks COM dk y funsZ'kkad 'kwU; gksrk gS o oLrq ;fn y v{k ds 

izfr leferh j[krh gS rks COM dk x funsZ'kkad 'kwU; gksrk gSA 

 le:i n`<+ NM+ dk nzO;eku dsUnz 
 ekuk M nzO;eku L yEckbZ dh ,d NM+ x-v{k ds vuqfn'k bl çdkj j[kh gS fd bldk ,d fljk x = 0 ij o nwljk 

fljk x = L ij gSA 

   NM+ dh çfr ,dkad yEckbZ dk nzO;eku = 
M

L
 

 vr% dm, (x = x ij fLFkr vYika'k dk nzO;eku) = 
M

L
dx 

 vYika'k PQ ds funsZ'kkad (x, 0, 0) gSA bl çdkj NM+ ds COM dk x-funsZ'kkad gksxk %  

    xCOM  = 

L

0
xdm

dm




   

 

x=L x=x x=0 

dx 

   

   = 

L

0

M
(x) dx

L

M

 
 
 

 = 
L

0

1 L
xdx

L 2
  

 COM dk y-funsZ'kkad gS &  

   yCOM = 
ydm

dm




 = 0 

 blh çdkj  zCOM = 0  

 vFkkZr~ COM ds funsZ'kkad 
L

,0,0
2

 
 
 

 gS ;k ;g NM+ ds dsUnz ij fLFkr gSA 
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Example 5.  L yEckbZ dh ,d NM+ x-v{k ds vuqfn'k x = 0 o x = L ds chp fLFkr gSA NM+ dk jSf[kd ?kuRo 

(nzO;eku/yEckbZ)  ewy fcUnq ls nwjh x ds lkFk lEcU/k  = Rx ds vuqlkj ifjofrZr gksrk gSA ;gk¡ R /kukRed 

fu;rkad gSA NM+ ds nzO;eku dsUnz dh fLFkfr Kkr dhft,A 

Solution :  x = x ij fLFkr vYika'k dk nzO;eku  

   dm =  dx = Rx dx  

   vYika'k ds COM ds funsZ'kkad (x, 0, 0) gSA  

   bl çdkj NM+ ds COM dk x-funsZ'kkad gksxk  

   xCOM = 

L

0

L

0

xdm

dm




 = 

L

0

L

0

(x)(Rx)dx

(Rx)dx




 

 

x=L x=x x=0 

dx 

y 

x 

 

   = 

L

2

0

L

0

R x dx

R xdx





= 

L
3

0

L
2

0

x

3 2L

3
x

2

 
 

 


 
 

 

 

   NM+ ds COM dk y-funsZ'kkad yCOM = 

ydm

dm




 = 0  (pwafd y = 0) 

   blh çdkj zCOM = 0 vr% NM+ dk nzO;eku dsUnz 
2L

,0, 0
3

 
 
 

   Ans. 

———————————————————————————————————  

 v)Zo`Ùkkdkj oy; dk nzO;eku dsUnz  

 fp=k esa v)Zo`Ùkkdkj oy; dks n'kkZ;k x;k gSA çs{k.k ls ge dg ldrs gS fd oy; ds nzO;eku dsUnz dk x-funsZ'kkad 

 'kwU; gSA D;ksafd ;g oy; ewy fcUnq ds nksuksa vksj lefer gSA gesa dsoy y-funsZ'kkad Kkr djuk gSA 

  

 

  

 Y 

y cm 
 

d  y=Rsin  

Rd  

X 
 

 ycm dks Kkr djus ds fy;s ge  ycm = 
1

M
dm y  ...(i) 

 ;gka dm ds fy;s ge x ds lkFk  dks.k ij d dks.kh; pkSM+kbZ dk ,d pki vYika'k ysrs gSA ;fn oy; dh f=kT;k  R 

gS rks bldk y funsZ'kkad R sin, gksxkA 

     dm = 
M

R
 × R d  

 vr% lehdj.k (i) ls 

     ycm = 
1

M
 

0

M
Rd

R




  (R sin) = 

0

sin d



    

     ycm = 
2R


   ...(ii) 
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 v)Zo`Ùkkdkj pdrh dk nzO;eku dsUnz  

 fp=k esa  M nzO;eku o R f=kT;k dh vk/kh pdrh dks n'kkZ;k x;k gSA pwafd bl pdrh dk nzO;eku dsUnz blds m/okZ/kj  

v/kZ O;kl ij gh fLFkr gksxkA blfy, geas dsoy nzO;eku dsUnz dk dsoy y-funsZ'kkad gh Kkr djuk gSA ycm Kkr djus 

ds fy;s ge x f=kT;k o dm nzO;eku dh ,d vYika'k oy; ysrs gSA pdrh dks bl çdkj dh c<+rh gq;h f=kT;k dh 

vuUr oy;ksa ls feydj cuk gqvk ekuk tk ldrk gSA ftls 0 ls R rd lekdfyr fd;k tk;sxkA  

   dm = 
2

2M

R
 ( x)dx 

  

 

  

 Y 

y cm 

X 
R 

dx 

x 

 

 vc vYika'k ds nzO;eku dsUnz dk y-funsZ'kkad 
2x


 gksxk tSlk fd fiNys [k.M esa geus O;qRiUu fd;k gSA  

 ;gka  ycm = 
1

M

R

0

dm
2x


 = 

1

M

R

2

2

0

4M
x dx

R
 

  ycm = 
4R

3
 

 Bksl v/kZxksys dk nzO;eku dsUnz 

 v/kZxksys dk nzO;eku M o f=kT;k R gSA bldk nzO;eku dsUnz  (y-funsZ'kkad) Kkr djus ds fy, ge ,d pdrh vYika'k 

ysrs gS ftldh eksVkbZ dy o nzO;eku dsUnz ls nwjh y gSA bl vYika'k dh f=kT;k r = 2 2R y  

  

 

  

 

  

    dm = 
3

3M

2 R
 × r2 dy = 

3

3M

2R
 (R2 – y2) dy 

 v/kZxksys dk y–funsZ'kkad  ycm = 
1

M

R

0

dmy = 
1

M

R

3

0

3 M

2R  (R2 – y2) dy y = 

R

2 2

3

0

3
(R y )ydy

2R
  

   ycm = 
3R

8
 

 ,d [kks[kys v/kZxksys dk nzO;eku dsUnz  

 ekuk M nzO;eku o R f=kT;k dk ,d [kks[kyk v/kZ xksyk gSA vc ge v/kZ xksys ds vk/kkj ls  dks.kh; fLFkfr ij d 

dks.kh; pkSM+kbZ dk ,d o`Ùkh; vYika'k ysrs gSA vYika'k dk {ks=kQy dS = 2R cos  Rd 

 

  

 

 
bldk nzO;eku dm fuEu izdkj fn;k x;k gS  

  dm = 
2

M

2 R
 2R cos  Rd  
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 ;gka vYika'k ds nzO;eku dsUnz dk y-funsZ'kkad R sin fy;k tk ldrk gSA vc ge fudk; dk nzO;eku dsUnz fuEu 

çdkj Kkr djrs gSA 

  ycm = 
1

M

2

0

dmRsin



  = 
1

M

2
2

2

0

M
2 R cos d

2 R



 
   

 
  R sin  

       = R

2

0

sin cos d



     ycm = 
R

2
 

 ,d Bksl 'kadq dk nzO;eku dsUnz  

 ekuk M nzO;eku, H Åpk¡bZ o vk/kkj f=kT;k R dk ,d Bksl 'kadq gSA Li"V gS fd bldk nzO;eku dsUnz blds v{k ij 

dgha H/2 ls de Åpk¡bZ ij gksxkA nzO;eku dsUnz dks çkIr djus ds fy;s ge 'kadq ds vk/kkj ls y nwjh ij r f=kT;k o 

dy eksVkbZ dh ,d vYika'k pdrh ysrs gSA bl pdrh dk nzO;eku  

   dm = 
2

3M

R H
 × r2 dy 

 ;gk¡  ycm = 
1

M

H

0

ydm  = 
1

M

R 2

2

0

3M Ry
dy y

HR H

  
      
  = 

3

3

H

H

3

0

y dy  = 
3H

4
  

 

dy 

y 

q 

R 

H 

O 

r 

 

 
Example 6.  ,d lef}ckgq f=kHkqt ftldh vk/kkj yEckbZ a o Åpk¡bZ b gS] dk nzO;eku dsUnz Kkr dhft,A ekusa fd f=kHkqt 

blds {ks=kQy ij ,d leku :i ls forfjr gSA  

Solution :  nzO;eku dsUnz dh fLFkfr irk djus ds fy;s ge f=kHkqt ds 'kh"kZ ls x nwjh ij dx pkSM+kbZ dh ,d vYika'k iêh 

ysrs gSA bl iêh dh yEckbZ le:i f=kHkqtksa ds xq.k/keZ ls fuEu çdkj çkIr gksrh gSA  

    = x. (a/b)    iêh dk nzO;eku dm = 
2M

ab
dx 

   f=kHkqt ds 'kh"kZ ls nzO;eku dsUnz dh nwjh  xCM = 
1

M
xdm  = 

b 2

2

0

2x
dx

b
= 

2

3
b 
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 blh çdkj ge vU; n`<+ oLrqvksa dk COM Kkr dj ldrs gSA dqN n`<+ oLrqvksa dk nzO;eku dsUnz fuEu çdkj gSA  

 1. le:i vk;rkdkj] oxkZdkj ;k o`Ùkkdkj IysV dk nzO;eku dsUnz buds dsUnz ij fLFkr gksrk gSA ¼lefer v{k] 

lefer ry½ 

  

 

  

 

   

 

 
 2. iVfyr oLrqvksa (2-foeh;) ds fy;s nzO;eku dsUnz  Kkr djus ds lw=k fuEu çdkj gSA  

  1 1 2 2 1 1 2 2
COM

1 2 1 2

m r m r .... A tr A tr ....
r

m m .... A t A t ....

     
 

     
   ( m = At) 

  ;k 1 1 2 2
COM

1 2

A r A r ....
r

A A ....

 


 
     

  ;gka, A {ks=kQy ds fy;s gSA 

 3. ;fn ,d n`<+ oLrq ds dqN {ks=kQy dk nzO;eku vyx dj fn;k tk;s rks 'ks"k cps Hkkx dk nzO;eku dsUnz fuEu 

lw=kksa ls Kkr fd;k tkrk gSA  

  (i) 1 1 2 2
COM

1 2

m r m r
r

m m





 ;k 1 1 2 2

COM
1 2

A r A r
r

A A





   

  (ii) 1 1 2 2
COM

1 2

m x m x
x

m m





 ;k  1 1 2 2

COM
1 2

A x A x
x

A A





 

   1 1 2 2
COM

1 2

m y m y
y

m m





 ;k 1 1 2 2

COM
1 2

A y A y
y

A A





  

   rFkk 1 1 2 2
COM

1 2

m z m z
z

m m





 ;k 1 1 2 2

COM
1 2

A z A z
z

A A





  

   ;gka m1, A1, 1r , x1, y1 o z1 lEiw.kZ nzO;eku ds fy;s eku gSA tcfd m2, A2, 2r , 2x , y2 o z2 gVk;s x;s 

nzO;eku ds fy;s eku gSA vc ge mijksDr fl)kUr ij vk/kkfjr nks mnkgj.k ysrs gSA 
 

Example 7.  fp=k esa çnf'kZr le:i oLrq ds nzO;eku dsUnz dh fLFkfr Kkr dhft,A 

 

X 
a 

O 

Y 

 
Solution :  ;gk¡ 

   A1 = lEiw.kZ o`Ùk dk {ks=kQy = a2  

   A2 = NksVs o`Ùk dk {ks=kQy = 

2
a

2

 
 
 

 = 
2a

4


 

   (x1, y1) = cM+s o`Ùk ds nzO;eku dsUnz ds funsZ'kkad = (0, 0)  

   rFkk (x2, y2) = NksVs o`Ùk ds nzO;eku dsUnz ds funsZ'kkad = 
a

, 0
2

 
 
 

 

   xCOM = 1 1 2 2

1 2

A x A x

A A




 dk mi;ksx djus ij ge izkIr djrs gSA  
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    xCOM = 

2

2
2

a a

4 2

a
a

4

  
  

 


 

 = 

1

8

3

4

 
 
 

 
 
 

 a = –
a

6
  

   rFkk yCOM = 0 pwafd y1 o y2 nksuksa 'kwU; gSA 

   bl çdkj, nh x;h oLrq dk COM 
a

, 0
6

 
 
 

 ij fLFkr gSA    Ans. 

———————————————————————————————————  

 çpfyr fudk;ksa dk nzO;eku dsUnz  

  nks fcUnq nzO;ekuksa dk fudk; m1 r1 = m2 r2     

  nzO;eku dsUnz vf/kd nzO;eku okys Hkkx ds fudV gksrk gSA 

 

 
  vk;rkdkj IysV (leferrk ls)       

  xc = 
b

2
  yc = 

L

2
 

 

 
  f=kdks.kh; IysV (la[;kRed foospuk }kjk)      

  dsUnzd ij % yc = 
h

3
 

 

 

  ,d v)Z o`Ùkkdkj oy;  yc = 
2R


  xc = O 

 

 

  ,d&pkSFkkbZ oy; 

 

2R


  

45° 

C.M 
2R
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  v)Z o`Ùkkdkj pdrh  yc = 
4R

3
 xc = O 

 

 

  ,d&pkSFkkbZ pdrh 

 

4R

3
  

45° 

C.M 

4R

3
  

 
  v)Z xksyh; dks'k          

  yc = 
R

2
  xc = O 

 

 
  Bksl v)Z xksyk         

  yc = 
3R

8
 xc = O 

 



  o`Ùkkdkj 'kadq (Bksl)   yc = 
h

4
 

 

 

  ,d o`Ùkkdj 'kadq ([kks[kyk) yc = 
h

3
  

 

 
 

 nzO;eku dsUnz dh xfr rFkk laosx laj{k.k : 

 nzO;eku dsUnz dk osx % 
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 cmv  = 

31 2 n
1 2 3 n

drdr dr dr
m m m .............. m

dt dt dt dt

M

  

 = 1 1 2 2 3 3 n nm v m v m v .......... m v

M

  
  

 mijksDr lehdj.k ds nkfguh rjQ dk va'k Hkkx fudk; ds dqy laosx dks çnf'kZr djrk gSA vFkkZr~ ;g fudk; ds 

çR;sd d.k ds laosxksa dk ;ksx gSA  

 vr% fdlh fudk; ds nzO;eku dsUnz dk osx fudk; ds laosx rFkk fudk; ds çfr ,dkad nzO;eku dk vuqikr gksrk gSA  

  P
fudk;

 = M cmv  
 fudk; ds nzO;eku dsUnz dk Roj.k 

 cma  = 

31 2 n
1 2 3 n

dvdv dv dv
m m m .............. m

dt dt dt dt

M

  

 = 1 1 2 2 3 3 n nm a m a m a .......... m a

M

  
 

        = 
M

fudk; ij dqy cy
 = 

M

fudk; ij dqy cy dqy ckº ; cy
 = 

M

dqy ckº ; cy
 

 (fØ;k rFkk çfrfØ;k vkUrfjd cy gS] vr% ;g fudk; ds vUnj gksus pkfg,A lHkh vkUrfjd cyksa dk lfn'k ;ksx 

,d nwljs dks fujLr dj nsxkA vr% fudk; ij dqy vkUrfjd cy 'kwU; gksrk gSA) 

  Fckº;  = M a
nzO;eku dsUnz

 

 fudk; ds d.k ,d nwljs ij tks vkUrfjd cy vkjksfir djrs gS] os nzO;eku dsUnz dh xfr esa dksbZ Hkwfedk ugha 

fuHkkrsA  

 ;fn fudk; (d.kksa dk lewg) ij ckº; cy dk;Zjr ugha gks rks] fudk; dk Roj.k 'kwU; gksrk gSA ;fn ac = 0 gS, rks vcm 

fu;r gksxkA ;fn vcm fu;r gS rks fudk; dk dqy laosx fu;r jgsxkA vr% ;g ckº; cyksa dh vuqifLFkfr es fudk; 

ds laosx laj{k.k ds fl)kUr dks n'kkZrk gSA  

 ;fn F 0ckº;  rks  v
nzO;eku  dsUnz

 = fu;r  

 “ ;fn fudk; ij ckº; cy vuqifLFkr gks rks] fudk; dk dqy laosx lajf{kr jgrk gSA ” 
 

 xfreku d.kksa ds fudk; ds nzO;eku dsUnz dh xfr  

 (1) tc nzO;eku dsUnz fojkekoLFkk esa gks : ;fn Fckº; = 0 rFkk VnzO;eku dsUnz = 0 gks rks nzO;eku dsUnz fojkekoLFkk esa 

jgrk gSA vU;ksU; (vkUrfjd) cyksa ds dkj.k vyx&vyx d.kksa dk laosx v'kwU; gks ldrk gS, ysfdu fudk; dk 

dqy laosx 'kwU; jgrk gSA  

  (i) fudk; ds lHkh d.k fojkekoLFkk esa gksrs gSA  

  (ii) d.k bl çdkj xfr djrs gS fd mudk dqy laosx 'kwU; jgrk gSA  

   mnkgj.k : 

 
m 2m 4m/s 2m/s 

  

  (iii) ,d ce fojkekoLFkk esa gS vkSj vpkud fofHkUu NksVs VqdM+ksa esa foLQksfVr gks tkrk gS] lHkh fofHkUu fn'kkvksa esa 

xfr djrs gSA pwafd foLQksfVr cy vkUrfjd gS rFkk fudk; ij dksbZ ckº; cy dk;Zjr ugha gSA blfy, 

nzO;eku dsUnz viuh okLrfod fLFkfr esa jgrk gS rFkk ce ds VqdM+s bl çdkj fc[kjrs gS fd dqy laosx 'kwU; 

jgrk gSA  

  (iv) nks O;fDr ?k"kZ.k jfgr IysV QkWeZ ij [kM+s gS] ;s nksuksa ,d nwljs dks /kDdk ns jgs gS] rks Hkh budk dqy laosx 

'kwU; jgrk gSA D;ksafd /kDdk nsus okyk cy nks O;fDr;ksa ds fudk; ds fy, vkUrfjd gSA  
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  (v) ,d >hy esa ukSdk rSj jgh gSA ukSdk ij fLFkr O;fDr viuh fLFkfr cnyrs gSA budks xfr djus ds fy, 

vko';d ?k"kZ.k cy ukSdk fudk; ds fy, vkUrfjd cy gksrk gSA vr% ukSdk dk dqy laosx 'kwU; jgrk gSA 

  (vi) ;fn oLrq,a çkjEHk esa fojkekoLFkk esa gks rFkk fQj vU;ksU; cyksa (fLFkj oS|qfrdh ;k xq:Rokd"kZ.k) ds çHkko esa 

xfr djus yxs rks Hkh budk laosx 'kwU; gksrk gSA  

  (vii) ,d k cy fu;rkad okyh gYdh fLçax m1 rFkk m2 nzO;ekuksa ds e/; lEihfM+r voLFkk esa fpduh {kSfrt lrg 

ij j[kh gSA tc bls eqDr fd;k tkrk gS rks nksuksa CykWd foijhr fn'kk esa bl çdkj osx çkIr djrs gS fd 

mudk dqy laosx 'kwU; jgrk gSA 

  (viii) fdlh ia[ks ds lHkh d.k xfr djrs gS ysfdu nzO;eku dsUnz fojkekoLFkk esa jgrk gSA   

 

 

 (2) nzO;eku dsUnz dh fu;r osx ls xfr : ;fn Fckº; = 0,  rks Vcm fu;r jgrk gSA blfy, fudk; dk dqy laosx lajf{kr 

jgrk gSA vU;ksU; (vkUrfjd), cyksa ds dkj.k fudk; ds fofHkUu ?kVdksa dk osx rFkk laosx ifjofrZr gks ldrk gS] ysfdu 

fudk; dk dqy laosx fu;r jgrk gS vkSj nzO;eku dsUnz vius vkjfEHkd osx ls xfr djrk jgrk gSA  

  (i)  fudk; ds lHkh d.k leku osx ls xfr djrs gSA  

   mnkgj.k : ,d dkj ,d leku osx ls lh/kh lM+d ij xfr dj jgh gS rks bldk nzO;eku dsUnz fu;r osx ls 

xfr djrk gSA 

 

 
 (ii)  vkUrfjd foLQksV / VqVuk vkfn çfØ;k esa nzO;eku dsUnz dh xfr ifjofrZr ugha gksrh gS rFkk dqy laosx 

lajf{kr jgrk gSA ,d ce lh/kh js[kk esa xfr dj jgk gSA ;g vpkud fofHkUu NksVs VqdM+ks es foHkDr gks tkrk 

gS vkSj lHkh VqdM+s fofHkUu fn'kkvksa esa xfr djrs gS pwafd foLQksfVr cy vkUrfjd cy gksrs gS rFkk foLQksV 

ds fy, fudk; ij dksbZ ckº; cy dk;Zjr ugha gSA blfy, nzO;eku dsUnz mldh okLrfod xfr dh fn'kk esa 

xfr'khy jgrk gS rFkk ce ds VqdM+s bl çdkj mM+rs gS fd dqy laosx lajf{kr jgrk gSA  

  (iii)  dksbZ O;fDr xkM+h ;k cXxh ls dwnrs le; vkUrfjd cy vkjksfir djrk gSA blfy, fudk; dk dqy laosx 

 lajf{kr jgrk gSA vr% nzO;eku dsUnz dh xfr lajf{kr jgrh gSA  

  (iv)  ,d fpdus {kSfrt lrg ij gYdh fLçax ls tqM+s nks CykWd xfr dj jgs gSA ;fn vkjksfir cy dsoy fLçax ds 

 dkj.k gS rks nzO;eku dsUnz dh xfr ogh jgrh gS rFkk laosx lajf{kr jgrk gSA  

  (v)  ckº; vkosx cyksa dh vuqifLFkfr esa Vdjkus okys d.kksa dk laosx lajf{kr jgrk gSA  
 

 (3) Roj.k ls xfr'khy nzO;eku dsUnz : ;fn ckº; cy mifLFkr gks rks  nzO;eku dsUnz viuh ekSfyd xfr cuk;s jgrk 

gS, ekuksa lEiw.kZ cká cy blds nzO;eku dsUnz ij dk;Zjr gks] vkUrfjd cyksa dk dksbZ çHkko ugha iM+sxkA  

  mnkgj.k : 

  ç{ksI; xfr : ,d dqYgkM+h dks {kSfrt ls  dks.k ij gok esa QSadus ij ;g xq:Rokd"kZ.k ds çHkko esa ?kw.kZu xfr ds 

lkFk&lkFk ijoyh; xfr Hkh djrh gSA  

 

     

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


Center of Mass 
 

 

 

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 
ADVPM - 12 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

  HnzO;eku dsUnz = 
2 2u sin

2g


 RnzO;eku dsUnz = 

2 2u sin

g


 T = 

2usin

g


 

  mnkgj.k : 

  o`Ùkh; xfr : ,d NM+ ,d fljs ls dhyfdr gS rFkk ?kw.kZu dj jgh gS rks bldk nzO;eku dsUnz o`Ùkh; xfr djrk 

gSA ;gk¡ o`Ùkh; xfr ds fy, ] vko';d vfHkdsUnzh; cy (Fc) nzO;eku dsUnz ij dk;Zjr gSA  

  
C

2
comF m R   

 

mg 

mg 

mg 

F c 

F c 
F c 

mg 

F c 

R com 

 

 

 

 
Example 8.  ,d ç{ksI; {kSfrt ls  37º ds dks.k ij 100 eh0/lSd.M+ ds osx ls nkxk tkrk gSA ;g iFk dh vf/kdre 

Å¡pkbZ ij nks Hkkxksa esa foHkDr gks tkrk gS rFkk nzO;ekuksa dk vuqikr 1 : 3 gS] NksVk Hkkx fojkekoLFkk esa vk 

tkrk gSA ç{ksI; fcUnq ls ftl LFkku ij cM+k Hkkx fxjk gS, mldh nwjh Kkr djksA  

Solution :  vkUrfjd cy nzO;eku dsUnz dh xfr dj çHkko ugha Mkyrs] nzO;eku dsUnz 

/kjkry ij mlh LFkku ij Vdjrk gS tgka okLrfod ç{ksi dh ijkl   

   xnzO;eku dsUn z = 
22u sin cos

g

 
 = 

4 3 4
2 10

5 5
m

10

  

 = 960m 

 

 

   nzO;eku dsUnz bl LFkku ij Vdjkrk gSA pwafd NksVk Hkkx foHkDr gksus ds ckn fojkekoLFkk esa vk tkrk gSA 

vr% ;g Å/okZ/kj uhps fxjsxk rFkk ijkl dh vk/kh nwjh vFkkZr~ x = 480 ehVj  ij Vdjkrk gSA ;fn Hkkjh Hkkx 

/kjkry ij x2 ij Vdjkrk gS rks  

   xnzO;eku dsUnz = 1 1 2 2

1 2

m x m x

m m




  960 = 2(m)(480) (3m)(x )

(m 3m)




 

   x2 = 1120 m  Ans. 

———————————————————————————————————  

 laosx laj{k.k :     

 fdlh fudk; ds lHkh d.kksa dk dqy js[kh; laosx] fudk; dk dqy nzO;eku rFkk blds nzO;eku dsUnz dh xfr ds 

xq.kuQy ds cjkcj gksrk gSA P  = M cmv   

  Fckº;  = dP

dt



 

 ;fn  Fckº;  = 0  dP

dt



 = 0    ;  P  = fu;rkad  

 ;fn fdlh fudk; ij vkjksfir ckº; cyksa dk lfn'k ;ksx 'kwU; gks rks fudk; dk dqy js[kh; laosx lajf{kr jgrk gSA  

  1 2 3 nP P P . . . . P     = fu;r 
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Example 9.  ,d rksi }kjk {kSfrt (/kukRed x fn'kk) lss 60º ds dks.k ij 100 eh0/lS0 ds osx ls xksyk nkxk tkrk gSA iFk 

ds 'kh"kZ fcUnq ij xksyk nks cjkcj Hkkxksa esa foHkDr gks tkrk gSA muesa ls ,d Hkkx _.kkRed x fn'kk esa  

50 eh0/lS0 ds osx ls tkrk gSA foLQksV ds le; nwljs Hkkx dh pky Kkr djksA 

Solution :  ge tkurs gS fd ckº; cyksa dh vuqifLFkfr esa nzO;eku dsUnz vçHkkoh jgrk gSA vr% ;gka nksuksa VqdM+ks dk 

nzO;eku dsUnz yxkrkj ç{ksi ds okLrfod iFk ij gh xfr djrk jgrk gSA iFk ds 'kh"kZ fcUnq ij xksys dk osx  

    vM = ucos = 100 × cos60º = 50 eh0/lS0 

   ekuk _.kkRed x–fn'kk ds vuqfn'k xfr djus okys VqdM+s dk osx v1 rFkk nwljs VqdM+k ftldks dh +ve,  

x–fn'kk esa xfr djuk pkfg,] dk osx v2 gSA vc laosx laj{k.k ls  

    mv = 
m

2


 v1 + 

m

2
 v2  

   ;k 2v = v2 – v1  

   ;k v2 = 2v + v1 = (2 × 50) + 50 = 150 eh0/lS0  

Example 10. fdlh cQZ ij M nzO;eku dk IysVQkeZ j[kk gS bl ij m nzO;eku dk O;fDr [kM+k gSA ;fn O;fDr IysVQkeZ 

ij IysVQkeZ ds lkis{k v pky ls xfr djuk çkjEHk dj nsa rks IysVQkeZ dk çfr{ksi osx D;k gksxk ?  

Solution :  fp=kkuqlkj ekuk O;fDr w ossx ls nkfguh vksj xfr djrk gS rFkk IysVQkeZ V osx ls cka;h vksj foLFkkfir gksrk 

gS] nksuksa  cQZ ds lkis{k xfr dj jgs gSA vr% O;fDr dk IysVQkeZ ds lkis{k osx V + w gksxk] lehdj.k ls 

 w 

V 

///////////////////////////////////////////////// 
ice 

 
    V + w = v, or w = v – V   .....( i)  

   IysVQkeZ rFkk O;fDr dks ,d fudk; ekuus ij] bl fudk; ij {kSfrt fn'kk esa ckº; cy 'kwU; gSA vr% 

fudk; dk laosx lajf{kr jgsxkA çkjEHk esa O;fDr rFkk IysVQkeZ nksuksa fLFkjkoLFkk esa gSA  

    0 = MV - mw 

   ;k MV = m (v – V)  [lehdj.k (i) dk mi;ksx djus ij] 

   ;k V = 
mv

M m
 

 

Example 11.  ,d M nzO;eku dh  lery dkj ?k"kZ.k jfgr lrg ij fojkekoLFkk esa gSA blds ,d fdukjs ij m nzO;eku 

dk yM+dk [kM+k gSA ;g dkj ds nkfguh vksj dwnrk gSA bldk dkj ds lkis{k çkjfEHkd osx  u gS rks yM+ds 

ds dwnus ds i'pkr~ dkj dk osx Kkr djksA  

Solution :  ekuk dkj dk osx v gks tkrk gS rks yM+ds dk /kjkry ds lkis{k osx  u – v, gksxkA u yM+ds dk dkj ds lkis{k 

çkjfEHkd osx gSA 

 m 

M 

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

 

u 
v 

M 

m 

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

 
   çkjEHk es fudk; fojkekoLFkk esa FkkA vr% laosx laj{k.k fu;e ls dwnus ds i'pkr~ laosx gksuk pkfg,A  

    m (u – v) = M v   v = 
mu

m M
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Example 12.  ,d lery dkj ij ,d yM+dk [kM+k gS] lery dkj v1 osx ls xfr dj jgh gSA nksuksa ds nzO;eku Øe'k%  

M o m gSA yM+dk dkj dh xfr dh fn'kk esa dkj ds lkis{k u osx ls dwnrk gSA yM+ds ds dwnus ds i'pkr~ 

yM+ds rFkk dkj dk vfUre osx Kkr dhft,A  

Solution :  ;g fLFkfr igys okys mnkgj.k ds leku gS ysfdu blesa yM+ds ds dwnus ls igys dkj dk dqN osx gSA ;gk¡ 

fudk; ij {kSfrt fn'kk esa ckº; cy 'kwU; gSA vr% bl fn'kk esa laosx lajf{kr jgrk gSA yM+dk dwnus ds 

fy, dkj dks ihNs dh rjQ /kDdk nsrk gS blls dkj dk mlh fn'kk esa osx v2 gks tkrk gSA ;g eku v1 ls 

de gSA dwnus ds i'pkr~ yM+ds dk dkj dh fn'kk esa /kjkry ds lkis{k osx u + v2 gSA 

 m 

M 

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

v 
1 

  

 

u 
v 2 M 

m 

///////////////////////////////////////////////////////////  
   laosx laj{k.k ds vk/kkj ij  (M + m)v1 = Mv2 + m (u + v2) 

   dwnus ds i'pkr~ dkj dk osx v2 = 1(M m)v mu

M m

 


 

   yM+ds dk dwnus ds i'pkr~ osx u + v2 = 1(M m)v (M)u

M m

 


 

Example 13.  fp=kkuqlkj çR;sd CykWd dk nzO;eku 1 fdxzk0 gSA ihNs okyk CykWd  

2 eh0/lS0 ds osx ls lkeus fojkekoLFkk es j[ks CykWd dh rjQ xfr 

dj jgk gSA vkxs okys CykWd ls ,d gYdh fLçax tqM+h gqbZ gSA bldk 

fLçax fu;rkad 50 U;wVu/eh0 gSA fLçax esa vf/kdre laihM+u Kkr djksA 

 

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

1kg 1kg 
k=50N/m 

 

Solution :  tc nksuksa CykWd leku osx ls xfr djrs gS rks fLçax esa lEihM+u vf/kdre gksrk gSA nksuksa CykWd ds fudk; 

ij {kSfrt fn'kk esa dk;Zjr ckº; cy 'kwU; gSA vr% fudk; dk dqy laosx lajf{kr jgsxkA ;fn vf/kdre 

lEihM+u ds le; nksuksa rjQ CykWd dh pky  V gks rks  

    (1 fdxzk0) (2 eh0/lS0) = (1 kg)V + (1 kg)V 

   ;k V = 1 eh0/lS0 

   çkjfEHkd xfrt ÅtkZ = 
1

2
 (1 kg) (2 m/s)2 = 2 J. 

   vfUre xfrt ÅtkZ = 
1

2
 (1 kg) (1m/s)2 + 

1

2
 (1 kg) (1 m/s)2 = 1 J 

   xfrt ÅtkZ esa gkfu fLçax esa laxzfgr çR;kLFk ÅtkZ gksrh gSA  

   vr% 
1

2
 (50 N/m) x2 = 2J – 1J = 1 J ;k x = 0.2 ehVj 

 

Example 14.  fp=kkuqlkj ?k"kZ.k jfgr lrg ij 5 fdxzk0 rFkk 2 fdxzk0 nzO;eku ds nks CykWd fLçax ls tqM+s gq, gS rFkk lrg 

ij j[ks  gSA Hkkjh CykWd dks gYds CykWd dh fn'kk esa 14 eh0/lS0 dk osx fn;k tkrk gSA rks Kkr djks  

(a) nzO;eku dsUnz }kjk çkIr osx rFkk  (b) Hkkjh CykWd dks /kDdk nsus ds i'pkr~ nksuksa CykWd ds osxA 

 

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

5kg 2kg 

 

Solution :  (a) nzO;eku dsUnz dh xfr vcm = 
5 14 2 0

5 2

  


 = 10 eh0/lS0 

   (b) 5 fdxzk0 dks /kDdk nsus ds ckn ;g rqjUr 14 eh0/lS0 osx ls xfr djus yxrk gS ysfdu bl le;  

2 fdxzk0 dk CykWd tM+Ro ds dkj.k fLFkj jgrk gSA  

    5 fdxzk0 CykWd dk nzO;eku dsUnz ds lkis{k osx v1 = 14 – 10 = 4 eh0/lS0  

    rFkk 2 fdxzk0 CYkkWd dk nzO;eku dsUnz ds lkis{k osx v2 = 0 – 10 = –10 eh0/lS0 
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Example 15.  ,d fpdus {kSfrt lrg ij k fLçax fu;rkad okyh fLçax M rFkk m nzO;ekuksa okys CykWd ds e/; lEihfM+r 

gSA tc bls  eqDr fd;k tkrk gS rks nksuksa CykWd foijhr fn'kk esa xfr djrs gSA tc fLçax viuh okLrfod 

yEckbZ dks çkIr dj ysrh gS rks CykWd dk fLçax ls lEidZ ugha jgrkA ;fn fLçax çkjEHk esa x nwjh rd 

lEihfM+r FkhA rks nksuksa CykWd ds vfUre osx Kkr djksA 

Solution :  nksuksa CykWd o fLçax dks ,d fudk; ekuus ij] bl fudk; ij {kSfrt fn'kk esa dksbZ ckº; cy dk;Zjr ugha 

gSA vr% fudk; dk js[kh; laosx fu;r jgrk gSA ekuk fLçax ls lEidZ gVus ij M nzO;eku ds CykWd dk osx 

V rFkk m nzO;eku ds CykWd dk osx v gSA vr% {kSfrt fn'kk esa js[kh; laj{k.k ds fu;e ls  

    MV – mv = 0  or  V = 
m

M
v,   .....(i) 

   çkjEHk esa fudk; dh ÅtkZ = 
1

2
kx2  

   fudk; dh vfUre ÅtkZ = 
1

2
mv2 + 

1

2
MV2  

   D;ksafd ;gka ?k"kZ.k ugha gSA vr% fudk; dh ;kaf=kd ÅtkZ lajf{kr jgsxhA  

   blfy,, 
1

2
mv2 + 

1

2
MV2 = 

1

2
kx2     .....(ii) 

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

   ;k V = 

1/ 2
kM

x
m(M m)

 
 

 
 rFkk V =  

1/2
km

M(M m)

 
 

 
x Ans.  

Example 16. ,d m nzO;eku dk CykWd K fLçax fu;rkad okyh gYdh fLçax }kjk M nzO;eku ds CYkkWd ls tqM+k gSA ;g 

CykWd fpdus {kSfrt ry ij fojkekoLFkk esa j[ks gSA tc M nzO;eku ds CYkkWd ij F cy yxk;k tkrk gSA ml 

{k.k fLçax lkekU; (vfoLrkfjr) fLFkfr es FkhA rks fLçax esa vf/kdre foLrkj Kkr djksA  

    

 

     

Solution :  bl ç'u dks ge nzO;eku dsUnz ds funsZ'k ra=k esa gy djsaxsA fudk; ij dsoy F ckº; cy vkjksfir gSA bl 

cy ds dkj.k nzO;eku dsUnz dk Roj.k F/(M + m) gSA nzO;eku dsUnz ds lkis{k nksuksa nzO;ekuksa ij foijhr 

fn'kk esa vkHkklh cy dk;Z dj jgk gSA nzO;eku dsUnz ds lkis{k m o M nzO;eku dk eqDr fi.M vkjs[k 

(F.B.D.) fp=k esa çnf'kZr gSA (nzO;eku dsUnz fojkekoLFkk esa gS)  

 

 

 

 

   nzO;eku dsUnz fojkekoLFkk esa gS] ;fn m nzO;eku vf/kdre x1 nwjh rFkk M nzO;eku vf/kdre x2 nwjh rd xfr 

djrk gS rks ckº; cy (vkHkklh cy lfgr) }kjk fd;k x;k dk;Z gksxkA 

    W = 
mF

m M
. x1 + 

MF
F

m M

 
 

 
 . x2  = 

mF

m M
 . (x1 + x2)  

   ;g dk;Z fLçax dh çR;kLFk fLFkfrt ÅtkZ ds :i esa laxzfgr gksxkA  

    U = 
1

2
 k(x1 + x2)2  

   lehdj.kksa dks cjkcj djus ij fLçax esa vf/kdre foLrkj Kkr gksxkA bl {k.k ds ckn fLçax esa ladqpu çkjEHk 

gksxkA  

    
1

2
 k(x1 + x2)2 = 

mF

m M
 . (x1 + x2)  ;  xmax = x1 + x2 = 

2mF

k(m M)
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———————————————————————————————————  

 vkosx %  

 fdlh oLrq ij vkjksfir cy F dk vkosx gS & 

    = 
2

1

t

t
Fdt      = Fdt  = 

dv
m

dt dt = mdv  

    = m( 2 1v  - v )= ΔP  =  ;g laosx esa ifjorZu ds cjkcj Hkh gksrk gSA 

   Res  = 
2

1

t

Res
t

F dt  = ΔP     (vkosx - laosx çes;)  

uksV : fdlh oLrq ij fdlh le;kUrjky esa yxus okyk vkosx dh x.kuk] mlh le;kUrjky esa cy&le; (F-t) xzkQ ds 

{ks=kQy ls dh tk ldrh gSA  

 rkR{kf.kd vkosx : dbZ ckj cy cgqr vYi le; ds fy, dk;Z djrk gSA bl çHkko dks rkR{kf.kd  vkosx dgrs gSA 

mnkgj.k cYys ls xsan dks ekjukA cgqr lh fLFkfr;ksa esa] cy dk ifjek.k rFkk ftrus le; ds fy, ;g dk;Zdkjh gS, 

nksuksa vKkr gks rc Hkh vfUre rFkk çkjfEHkd laosx dks eki djds nksuksa ds xq.kuQy (vFkkZr~ vkosx) dks Kkr fd;k tk 

ldrk gSA vr%  f iJ F dt P P P              

 fn;s x;s le;kUrjky esa fdlh oLrq ij vkjksfir vkosx mlh vUrjky esa cy&le; oØ ds {ks=kQy ds cjkcj gksrk gSA  

 

{ks=kQy  = 
P – P 

ri 

t 
i t 

f 
t 

F 

 

 eq[; fcUnq :  

 (1) ;g ,d lfn'k gSA 

 (2) foek = [MLT–1] 

 (3) S bdkbZ = fdxzk0 eh0/lS0 

 (4) bldh fn'kk laosx ifjorZu ds vuqfn'k gksrh gSA 

 (5) ifjek.k F-t.oØ ds {ks=kQy ds cjkcj gksrk gSA 

 (6) J = Fdt = Fav dt = avF t  

 (7) ;g d.k dk xq.k ugha gSA cfYd blls ge ;g Kkr djrs gS fd dksbZ ckº; cy fdlh d.k ds laosx esa ifjorZu 

dj ldrk gSA 

 
Example 17.  ,d LVaV fQYe dk ghjks e'khuxu ls xksfy;ka pyk jgk gSSA çR;sd xksyh dk nzO;eku 50 xzke o osx  

1.0 fdeh0/lS0 gSA og  4 lSd.M esa 20 xksfy;ka nkx ldrk gSA bl nkSjku ghjks }kjk e'khu xu ij vkjksfir 

vkSlr cy Kkr djksA  

Solution :  çR;sd xksyh dk laosx fdxzk0 = (0.050 fdxzk0) (1000 eh0/lS0) = 50 fdxzk0–eh0/lS0 

   çR;sd xksyh cUnwd ij bruk laosx vkjksfir djrh gSA vr% cUnwd ds laosx esa ifjorZu  

   = 
(50 / ) 20

4 s

 fdxzk0 eh0 lS0
 = 250 U;wVu 

   e'khu xu dks idM+s jgus ds fy, ghjks dks e'khu xu ds fo:} 250 U;wVu dk cy yxkuk pkfg,A 
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———————————————————————————————————  

 vkosxh cy %   
 tc ,d cgqr vf/kd ifjek.k dk cy cgqr vYi le; ds fy, dk;Zdkjh gksrk gS rks ;g vkosxh cy dgykrk gSA ,d 

vkosxh cy cgqr vYi le; esa oLrq ds laosx esa fuf'pr ifjek.k dk ifjorZu dj nsrk gSA vkosxh ,d lkis{k jkf'k gSA 

vkosxh o vuvkosxh cyksa ds e/; dksbZ Li"V ifjlhek ugha gSA 

uksV : lHkh Vdjkus okys cyksa dh çd`fÙk vkosxh gksrh gS, pwafd vkjksfir le; cgqr vYi gksrk gSA vr% d.k dh xfr 

vR;Yi gksrh gSA   

 egÙoiw.kZ fcUnq %  

 1. xq:Rokd"kZ.k rFkk fLçax cy ges'kk vukosxh gksrs gSA  

 2. vfHkyEc, ruko rFkk ?k"kZ.k fLFkfr;ksa ij fuHkZj djrs gSA 

 3. ,d vkosxh cy ges'kk vU; vkosxh cy ls gh lUrqfyr gks ldrk gSA  
 

 1. vkosxh vfHkyEc : VDdjksa esa, VDdj lrg ij vfHkyEc cy ges'kk vkosxh; gksrs gSA  

 eq. 

 

N g mg 1 N g mg 2 

m 1 m 2 N i N i 
   Ni = vkosxh ; Ng = vuvkosxh 

  

 

N 1 

N 2 
///////////////////////////// 

      nksuksa vfHkyEc vkosxh gS 

  

 

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

N 2 
N 3 

N 1 

N 1  N1, N3 = vkosxh ; N2 = vukosxh 

  

 

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

N 2 

N 1 

nksuksa vfHkyEc vkosxh gS 

    
 2.  vkosxh ?k"kZ.k : ;fn nks fi.Mksa ds e/; vfHkyEc çfrfØ;k vkosxh gS] rks muds e/; ?k"kZ.k Hkh vkosxh gksxkA  

  

 

N 1 

N 2 
///////////////////////////// 

nksuksa lrg ij ?k"kZ.k vkosxh gS 

    nksuksa vfHkyEc çfrfØ;k vkosxh gSA 
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////////////////////////////////////////////////////////////////// 

N 2 
N 3 

N 1 

N 1 

 
  N2 ds dkj.k ?k"kZ.k vkosxh ugha gS ,oa N3 ds dkj.k ?k"kZ.k vkosxh gSA 
 

 3.  vkosxh ruko : tc ,d Mksjh ij >Vdk yxrk gS] cjkcj o foijhr ruko çR;sd fljs ij vpkud dk;Z djrk gSA lkFk 

gh leku o foijhr vkosx Mksjh ls tqM+h oLrqvksa ij Mksjh dh fn'kk esa dk;Z djrs gSA fopkj djus ds fy, nks fLFkfr;k¡ gSA  

  (a) Mksjh ,d fljk fLFkj gS : vkosx tks Mksjh ds fLFkj fljs ij dk;Z djrk gS] ogka ij fLFkj oLrq dk laosx 

ifjofrZr ugha dj ldrkA ijUrq Mksjh ds eqDr fljs ij tqM+h oLrq dk laosx Mksjh dh fn'kk esa ifjofrZr gksrk 

gSA Mksjh ds yEcor~ fn'kk esa tgka dksbZ vkosxh; cy dk;Z ugha djrs] laosx vifjofrZr jgrk gSA 

  (b) Mksjh ds nksuksa fljs xfr djus ;ksX; oLrqvksa ls tqM+s gS: bl fLFkfr esa nksuksa oLrqvksa ij cjkcj o foijhr vkosx 

dk;Z djrs gSA cjkcj o foijhr laosx ifjorZu mRiUu djrs gq, blfy, fudk; dk dqy laosx fu;r jgrk 

gSA ;|fi çR;sd oLrq dk laosx Mksjh dh fn'kk esa ifjofrZr gksrk gSA Mksjh ds yEcor~ dksbZ vkosx dk;Z ugha 

djrk vkSj bl fn'kk esa çR;sd d.k dk laosx vifjofrZr jgrk gSA  

     

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

lHkh vfHkyEc çfrfØ;k vkosxh gS ijUrq ruko 
dsoy xsan ds fy;s vkosxh gS TA  

T T  vkosxh gS 

T  vkosxh ugha gS 

T  vkosxh ugha gS 

A 

B 

C 

 

  bl mnkgj.k ds fy, : NM+ ds fy, ruko lnSo vkosxh gSA fLçax ds fy, ruko lnSo vukosxh gSA 

 
Example 18. ,d fpduh gYdh f?kjuh ls xqtj jgh ,d Mksjh ds }kjk m nzO;eku dk ,d xqVdk o ,d iyM+k tqM+s gSA 

çkjEHk esa fudk; fojke ij gS tc m nzO;eku dk ,d d.k iyM+s ij fxjrk gS o blls fpid tkrk gSA ;fn 

d.k iyM+s ij v pky ls Vdjkrk gS rks VDdj ds rqjUr ckn fudk; dh pky Kkr djksA  

 

m 

m 

v 

m 

////////// 

 
Solution :  ekuk fd vHkh"V pky V gSA 

   fQj ls ekuk J1 = d.k o iyM+s ds e/; vkosx  

   rFkk   J2 = Mksjh ds }kjk xqVds o iyM+s dks fn;k x;k vkosx  

   mi;ksx fd;k x;k vkosx = laosx esa ifjorZu  

   d.k ds fy;s   J1 = mv – mV  .....(i) 

   iyM+s ds fy;s  J1 – J2 = mV  .....(ii) 

   xqVds ds fy;s  J2 = mV    .....(iii) 

   bu rhu lehdj.kksa dks gy djus ij ge ikrs gSA V = 
v

3
  Ans.  
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Example 19.  nks ,d tSls xqVds A o B ,d nzO;ekughu Mksjh ls tqM+s ,d {kSfrt 

?k"kZ.kjfgr lrg ij j[ks gSA leku nzO;eku dh ,d xksyh u pky ls 

pyrh gqbZ xqVds B ij fp=kkuqlkj ihNs ls Vdjkrh gSA ;fn xksyh 

xqVds B esa /kal tkrh gS rks Kkr djks & 

 

A B 
m u 

C 

m m 

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

   (a) VDdj ds ckn A, B, C ds osx   (b) Mksjh esa ruko ds dkj.k A ij vkosx 

   (c) VDdj ds vfHkyEc cy ds dkj.k C ij vkosx (d) VDdj ds vfHkyEc cy ds dkj.k B ij vkosx 

Solution :  (a) js[kh; laosx ds laj{k.k }kjk v = 
u

3
 VDdj  (b) 

mu
Tdt

3
  

   (c) 
u

N dt m u
3

 
  

 
  = 

2mu

3


 

   (d) (N T)dt  = 
mu

Ndt T dt
3

    
2mu

Ndt
3

  

———————————————————————————————————  

 VDdj %  

 VDdj ,d ,slh ifj?kVuk gS ftlesa ,d 'kfDr'kkyh cy nks ;k vf/kd oLrqvksa  ij vYi le; ds fy, dk;Z djrk gS 

ftlds dkj.k muds osxksa esa ifjorZu gksrk gSA 

uksV :   

(a)  VDdj esa d.k HkkSfrd lEidZ esa vk Hkh ldrs gS ;k ugha HkhA  

(b)  xfr ds çs{k.k ds lkekU; le;kUrjkyksa dh rqyuk esa VDdj esa le;kUrjky  t ux.; gksrk gSA  

(c)  ,d VDdj es ckº; vukosxh cyksa dk çHkko tSls fd xq:Ro vkfn ij fopkj ugha fd;k tkrk gS D;ksafd VDdj dk 

le;kUrjky (t) cgqr de gS] blfy, VDdj ds fy, mÙkjnk;h vkosxh cy, fudk; ij dk;Zjr vU; ckº; cyksa 

dh rqyuk esa cgqr vf/kd gSA 

 VDdj okLro esa d.kksa ds dqy laosx dk iquZforj.k gS % bl çdkj, laosx laj{k.k dk fu;e d.kksa ds e/; VDdj ds 

v/;;u es mi;ksxh gSA  
 VDdj dh js[kk 

 VDdj ds nkSjku lEidZ lrg ds mHk;fu"B vfHkyEc ls xqtj jgh js[kkA VDdj ds nkSjku nksuksa oLrqvksa ij cy bl 

js[kk ij dk;Z djrk gSA VDdj dh js[kk dh fn'kk fuEu ds }kjk Kkr dh tk ldrh gS % 

 (a) VDdj djus okyh oLrqvksa dh T;kfefr ij (tSls xksyk,pdrh,ost vkfn)A  

 (b) laosx esa ifjorZu dh fn'kkA 

  ;fn VDdj ls igys ,d d.k fLFkj gS rks bldh VDdj dh js[kk, VDdj ds ckn bldh xfr ds vuqfn'k gksxhA  
 

 VDdj ds izdkj 

 (a)  VDdj dh js[kk ds vuqlkj % 

  (i)  lEeq[k VDdj % vxj d.k dk osx VDdj ds igys vkSj ckn esa ,d gh js[kk ds vuqfn'k gks rks ;g lEeq[k 

VDdj dgykrh gSaA  

  (ii)  fr;Zd VDdj % vxj VDdj ds igys vkSj ckn esa osx dh fn'kk vyx&vyx js[kkvksa esa gks rks VDdj fr;Zd 

VDdj dgykrh gSA 
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 (b) ÅtkZ ds vk/kkj ij % 

  (i) izR;kLFk VDdj % çR;kLFk VDdj esa d.k VDdj ds ckn mldh vkd`fÙk o vkdkj iqu% iw.kZr;k çkIr dj ysrk 

gS] vFkkZr~ ;kaf=kd ÅtkZ dk dksbZ Hkkx oLrq esa laxzghr fo:i.k fLFkfrt ÅtkZ ds :i esa ugha gksrkA VDdj ds 

nkSjku vxj fudk; dh dqy xfrt ÅtkZ VDdj ds ckn dh xfrt ÅtkZ ds cjkcj gks rks ;g izR;kLFk VDdj 

dgykrh gSA 

  (ii) vizR;kLFk VDdj %  vçR;kLFk VDdj esa d.k VDdj ds ckn iqu% mldh vkd`fÙk o vkdkj iw.kZr;k çkIr ugha 

djrkA ;kaf=kd ÅtkZ dk dqN Hkkx Vdjkus okys d.kksa dh fo:i.k fLFkfrt ÅtkZ ds :i esa cpk jgrk gSA 

vxj fdlh VDdj ds nkSjku VDdj ds igys dh xfrt ÅtkZ] VDdj ds ckn dh xfrt ÅtkZ ds cjkcj ugh 

gks rks ;g vizR;kLFk VDdj dgykrh gSA 

  (iii) iw.kZ vizR;kLFk % vxj VDdj ds ckn VDdj js[kk ds vuqfn'k vyxko dk osx 'kwU; gks rks iw.kZ vizR;kLFk 

VDdj dgykrh gSA VDdj iw.kZ vçR;kLFk gksxh, ;fn VDdj ds ckn nksuksa d.k ,d nwljs ls fpid tkrs gS 

,oa leku osx ls xfr djrs gSA 

uksV % okLro esa lHkh okLrfod oLrqvksa ds chp VDdj uk rks iw.kZ :i ls izR;kLFk vkSj uk gh iw.kZ :i ls 

vizLR;kLFk gksrh gS cfYd vizR;kLFk gksrh gSA 
 

 VDdj dh js[kk ,oe~ VDdj dh js[kk ij vk/kkfjr VDdjksa ds mnkgj.k  

 (i) nks xsan A rFkk B ,d nwljs dh vkSj c<+rs gq, bl rjg VDdj djsa fd muds dsnz js[kk CD ds vuqfn'k xfr dj 

jgs  gSaA 

 

 

lEeq[k VDdj 

 (ii) nks xsan A rFkk B ,d nwljs dh vkSj igqap jgh gks ysfdu muds dsUnz fcUnq js[kk ds vuqfn'k xfr dj jgs gksA tSlk 

fd  fp=k esa fn[kk;k x;k gSA 

 

 
fr;Zd VDdj 

 (iii) ,d xsan fLFkj ost ls Vdjkrh gSA 

 

 
fr;Zd VDdj 
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 izR;koLFkku xq.kkad 

 izR;koLFkku xq.kkad fdlh Hkh oLrq ds vkd`fr okfil izkIr djus ds ,oe~ vkd`fr fcxM+us ds vkosx ds vuqikr ds cjkcj 

gksrk gSaA 

 e = 
iqufuekZ.k dk vkosx

fo:i.k dk vkosx
 = 

r

d

F dt

F dt




 = 

VDdj dh js[kk d s vuqfn'k vyxko dk osx

VDdj dh js[kk d s vuqfn'k igq¡p dk osx
 

 izR;koLFkku xq.kkad ds fy, lokZf/kd mi;ksxh lw=k % 

 e = 
  VDdj dh js[kk d s vuqfn'k lEid Z fcUnq d s vyxko dk osx

VDdj dh js[kk d s vuqfn'k lEid Z fcUnq d s igq¡p dk osx
  

 e dh x.kuk ds mnkgj.k  

 nks fpduh xsan A rFkk B ,d nwljs dh vksj igq¡p jgh gS bl rjg rkfd muds dsUnz CD js[kk] vuqfn'k ds vuq:i xfr 

 djsA VDdj ds igys A rFkk B  ds osx Øe'k% u1 rFkk u2 gSA VDdj ds rqjUr ckn A rFkk B ds osx  v1 rFkk v2 gSA 

  

 

 

 

 
 
 

N D 
m 1 

N D 
m 2 

u 1 
u 2 

N 
R 

m 
1 

N R 
m 2 

v 
v 

m 1 m 2 

v 1 
v 2 

  

fo:i.k iquZfuekZ.k 

u > u 12 v < v 12 

 
   Fext = 0 fudk; ds fy, laosx lajf{kr gSA 

  m1u1 + m2u2 = (m1 + m2)v = m1v1 + m2v2  

  v = 1 1 2 2

1 2

m u m u

m m




 = 1 1 2 2

1 2

m v m v

m m




  .......(1) 

 

 fo:i.k dk vkosx : 

 JD = fo:i.k ds nkSjku fdlh ,d oLrq ds laosx esa ifjorZu  

    = m2 (v – u2)   m2 ds fy, 

    = m1 (–v + u1)  m1 ds fy, 
 

 iqufuekZ.k dk vkosx : 

  JR = iqufuekZ.k ds nkSjku fdlh ,d oLrq ds laosx esa ifjorZu  

     = m2 (v2 – v)   m2 ds fy, 

     = m1 (v – v1)   m1 ds fy, 

  e = R

D

(J )

(J )

 iquZfuekZ.k  dk vkosx

fo:i.k dk vkosx
 = 2

1

v v

v v




 = 2 1

1 2

v v

u u




   ( (1) ls v dk eku j[kus ij ) 

     = 
VDdj dh js[kk  ds vuqfn'k  vyxko dk osx

VDdj dh js[kk  ds vuqfn'k  ikl vkus dk osx
 

Note : e, oLrq ds vkdkj o nzO;eku ls Lora=k gS ijUrq inkFkZ ij fuHkZj djrk gSA nks fo'ks"k oLrqvksa ds fy, 

çR;koLFkku xq.kkad fu;r gSA  

(a) e = 1   iqufuekZ.k dk vkosx = fo:i.k dk vkosx 

     vyxko dk osx = igq¡p dk osx 
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     xfrt ÅtkZ lajf{kr gks ldrh gSA  

     çR;kLFk VDdj 

(b) e = 0   iqufuekZ.k dk vkosx = 0 

     vyxko dk osx = 0 

     xfrt ÅtkZ vlajf{kr  

     iw.kZr;k vçR;kLFk VDdj 

(c) 0 < e < 1  iqufuekZ.k dk vkosx < fo:i.k dk vkosx 

     vyxko dk osx < igq¡p dk osx 

     xfrt ÅtkZ vlajf{kr 

     vçR;kLFk VDdj 

uksV : lEidZ VDdjksa esa e lnSo ,d ls de    0  e  1 
 

 egÙoiw.kZ fcUnq : çR;kLFk VDdj esa ;fn [kqjnjh lrg mifLFkr gS rks kf < ki (D;ksafd ?k"kZ.k vkossxh gS) 

 

///////////////////////////////////// 
Rough 

 
 (ii) ,d d.k B fcUnqor js[kk ds vuqfn'k NM+ ls VDdj djrk gS] NM+ Hkh fp=kkuqlkj xfr dh voLFkk esa gSA d.k B 

NM+ ds fcUnq C ij lEidZ ess vkrk gSA 

  izR;koLFkku xq.kkad e dk O;atd fy[kus ds fy, lcls igys ge VDdj dh js[kk [khprs gSA fQj ge VDdj ls iwoZ 

 rFkk ckn esa] nksuksa oLrqvksa ds lEidZ fcUnqvksa ds osxksa ds ?kVd, VDdj dh js[kk ds vuqfn'k fo;ksftr djrs gSA 

  

 

 

 

 

 

  rc  e = 2x 1x

1x 2x

v v

u u




 

 

 ,d foeh; ¼lh/kh½ VDdj  

  

 m 1 m 2 

u 1 u 2 

(a) 

VDdj ls igys 
  

 m 1 m 2 

v 1 v 2 

(b) 

VDdj ds ckn 
 

       u1 > u2     v2 > v1 

e = 2 1

1 2

v v

u u




  (u1 – u2)e = (v2 – v1) 

 laosx laj{k.k ds fu;e ls  

  m1u1 + m2u2 = m1v1 + m2v2  

  v2 = v1 + e(u1 – u2)  

 o v1 = 1 1 2 2 2 1 2

1 2

m u m u m e(u u )

m m

  


  v2 = 1 1 2 2 1 1 2

1 2

m u m u m e(u u )

m m

  


 

 fo'ks"k fLFkfr : 

 (1) e = 0   v1 = v2  

   iw.kZ vçR;kLFk VDdj esa VDdj ds ckn nksuksa fi.M leku osx ls xfr djrs gSA  
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 (2) e = 1 

  o m1 = m2 = m,  

  ge çkIr djrs gS  v1 = u2 rFkk v2 = u1  

  mnkgj.k % tc leku nzO;eku ds nks d.k çR;kLFk VDdj djrs gS o VDdj lh/kh gks rks os vius osx vkil esa 

cny ysrs gS] 

  

 
m m 4m/s 3m/s 

VDdj ls igys    

 
m m 

4m/s 3m/s 

VDdj ds ckn 
 

  

 

m 
m v 2 

VDdj ls igys 

v=0 1 

   

 

m m 
2m/s 

VDdj ds ckn 

v=0 

 
 (3) m1 >>>> m2  

  m1 + m2  m1 rFkk 2

1

m
0

m
   

   v1 = u1  dksbZ ifjorZu ugha  rFkk v2 = u1 + e(u1 – u2) 

 

Example 20. nks leku xsans ,d nwljs dh vksj lh/kh js[kk esa osx 2 eh0/lSd0 rFkk 4 eh0/lSd0 ls xfr'khy gSA muds e/; 

çR;kLFk VDdj ds ckn vfUre osx Kkr djksA  

 
m m 4m/s 2m/s 

 

Solution :  nksuksa osx vkil esa cny tk,axs ,oa nksuksa ds fy, vfUre xfr ] çkjfEHkd xfr dh foijhr gksxhA 

 
m m 4m/s 2m/s 

 
Example 21. leku nzO;eku m dh rhu xsans A, B o C ,d ?k"kZ.kjfgr {kSfrt ry ij ,d ljy js[kk esa fp=kkuqlkj j[kh 

gSA xsans A, u osx ls e/; xsan B dh vksj pykbZ tkrh gSA ;fn lHkh VDdj çR;kLFk gS rks lHkh xsanks ds vfUre 

osx Kkr djksA 

 
 A B C 

u 
m m m 

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

Solution :  A, B ls Vdjkdj :d tkrh gS ijUrq B, u osx ls pyrh gSA 

 
A B C 

u 
m m m 

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

   blds ckn B,C ls Vdjkdj :d tkrh gS ijUrq C,u osx ls pyuk çkjEHk djrh gSA  

 
A B C 

u 
m m m 

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

    vfUre osx  VA = 0; VB = 0 rFkk VC = u Ans.  
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Example 22.  pkj leku xsans A, B, C o  D ,d ljy js[kk esa ?k"kZ.k jfgr {kSfrt lrg ij j[kh gSA A o D leku pky 'u'  

ls e/; dh vksj fp=kkuqlkj pykbZ tkrh gSA çR;kLFk VDdj ekurs gq, vfUre osx Kkr djksA  

 
A B C 

u 
D 

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

u 

 

Solution :  A o D çR;kLFk :i ls Øe'k% B o C ls Vdjkrh gS ,oa :d tkrh gS ijUrq B o C ,d nwljs dh vksj 

fp=kkuqlkj u osx ls pyuk çkjEHk djrh gSA  

 
A B C 

u 
D 

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

u 

 

   B o C çR;kLFk :i ls Vdjkrh gS o vius osx ifjofrZr dj foijhr fn'kk esa pyrh gSA  

 
A B C 

u 
D 

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

u 

 

   vc] B o C çR;kLFk :i ls Øe'k% A o D ls Vdjkrh gS o :d tkrh gS ijUrq A o D osx u ls ,d nwljs ls 

nwj pyuk çkjEHk djrh gSA 

 
A B C 

u 
D 

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

u 

 

    vfUre osx VA = u (); VB = 0; VC = 0 rFkk VD = u () Ans. 
 

Example 23.  nzO;eku m rFkk 2m ds nks d.k foijhr fn'kkvksa es Øe'k% osx v o 2v ls xfr'khy gS] çR;kLFk :i ls Vdjkrs 

gSA VDdj ds ckn muds osx Kkr djksA  

 
m 2m 

2v v 

 

Solution :  ekuk m o 2m ds vfUre osx Øe'k% v1 o v2 gS (fp=kkuqlkj) : 

 
m 2m 

v 2 

 

   laosx laj{k.k ls  

    m(2v) + 2m(–v) = m(v1) + 2m (v2) 

   ;k 0 = mv1 + 2mv2 

   ;k v1 + 2v2 = 0     .........(1) 

   o pwafd VDdj çR;kLFk gS : 

     v2 – v1 = 2v –(–v) 

   ;k  v2 – v1 = 3v     .........(2) 

   mijksDr nks lehdj.kksa dks gy djus ij ge ikrs gS fd  

   v2 = v rFkk v1 = –2v   Ans.  

   vFkkZr~ nzO;eku 2m, v  osx ls nzO;eku m, 2v osx ls fp=k esa fn[kkbZ fn'kk esa okil ykSVrs gSA 

     

 
m 2m 

v 

 

   VDdj izR;kLFk gS vr% ;gk¡ xfrt ÅtkZ dk gzkl ¼deh½ ugha gksxkA xfrt ÅtkZ esa deh = KEi - KEf 

   ;k, 2 2 2 21 1 1 1
m(2v) (2m)( v) m( 2v) (2m)v

2 2 2 2

   
       

   
 = 0 
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Example 24.  m nzO;eku dh ,d xsan v pky ls xfr'khy gS o :dh gqbZ leku xsan ls lh/kh VDdj djrh gSA VDdj ds 

ckn xsanksa dh xfrt ÅtkZ, çkjfEHkd dh 3/4th gSA çR;koLFkku xq.kkad Kkr dhft,A    

Solution :  tSlk fd ge mijksDr ç'u esa ns[k pqds gS fd nh xbZ fLFkfr;ksa esa& 

   

 
v 

m 

VDdj ls igys 

m 

  

 
v' 2 

m 

VDdj ds ckn 

m 
v' 1 

 

   1

1 e
v ' v

2

 
  
 

  rFkk  2

1 e
v ' v

2

 
  
 

  

   fn;k gS  f i

3
K K

4
    

   ;k 
1

2
mv1’2 +  

1

2
mv2’2 = 

3

4

21
mv

2

 
 
 

 

   eku j[kus ij ge ikrs gS fd 

2
1 e

2

 
 
 

 + 

2
1 e

2

 
 
 

 = 
3

4
 

   ;k (1 + e)2 + (1 – e)2 = 3 ;k 2 + 2e2 = 3 

   ;k e2 = 
1

2
 ;k e = 

1

2
  Ans.  

Example 25.  2 kg nzO;eku dk ,d xqVdk 2 m/s ls ikl vk jgs (fp=kkuqlkj) ,d Hkkjh xqVds dh vksj /kdsyk tkrk gSA 

izR;kLFk  VDdj o ?k"kZ.kjfgr lrg ekurs gq, xqVdksa ds vafre osx Kkr djksA 

 

2kg 

Hkkjh  
xqVdk 10m/s 

2m/s 

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

Solution :  ekuk v1 o v2 Øe'k% 2kg xqVds o Hkkjh xqVds ds vafre osx gS rks] 

    v1 = u1 + 1 (u1 – u2) = 2u1 – u2  
       = –14 m/s 
    v2 = –2m/s 

 

2kg 

Hkkjh 
xqVdk -14m/s 

2m/s 

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

Example 26.  ,d xsan 2 m/s ds osx ls] ,d Hkkjh nhokj dh vksj vk jgh gSA tks fp=kkuqlkj 1m/s dh pky ls xsan dh vksj 

xfr'khy  gSA VDdj dks izR;kLFk ekurs gq,] VDdj ds rqjUr ckn xsan dk osx Kkr djksA 
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Solution :  VDdj ds ckn nhokj dh pky ifjofrZr ugha gksrh gSA blfy, ekuk fp=k esa fn[kkbZ fn'kk esa VDdj ds ckn 

xsan dk osx v gSA pwafd VDdj izR;kLFk gS (e = 1), 

 

2 m/s 1 m/s 

VDdj ls igys    

 

VDdj ds ckn 

1 m/s v 

 

   vyxko dh pky = ig¡p dh pky 

   ;k v – 1 = 2 + 1 ;k v = 4 m/s Ans.  
 

Example 27.   nzO;eku 2 kg o 4 kg dh nks xsansa ,d nwljs dh vksj Øe'k% 4 m/s o 2 m/s dh pky ls ?k"kZ.kjfgr lrg ij 

pykbZ tkrh gSA Vdjkus ds ckn 2 kg dh xsan 2m/s dh pky ls okil ykSVrh gSA rks Kkr djks% 

   (a) VDdj ds ckn 4 kg dh xsan dk osx v2 

   (b) izR;koLFkku xq.kkad e. 

   (c) fo:i.k vkosx JD. 

   (d) fo:i.k dh vf/kdre fLFkfrt ÅtkZ 

   (e) iqufuekZ.k dk vkosx JR. 

 

2kg 4kg 
4m/s 2m/s 

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

2kg 
2m/s 

4kg v 2 

VDdj ls Bhd igys VDdj ds Bhd ckn 

 

Solution :  (a) laosx laj{k.k ls & 

    2(4) – 4(2) = 2(–2) + 4(v2) 

     v2 = 1 m/s 

   (b) e = 
vyxko dk osx

igq¡p dk osx
 = 

1 ( 2) 3

4 ( 2) 6

 


 
 = 0.5 

   (c) vf/kdre fo:fir voLFkk ij laosx laj{k.k ls] mHk;fu"B osx v = 0. 

    JD  = m1(v – u1) = m2(v – u2)  

     = 2(0 – 4) = –8 N-s = 4(0 – 2) = – 8 N-s   or  = 4(0 – 2) = – 8 N-s 

   (d) vf/kdre fo:fir voLFkk ij fLFkfrt ÅtkZ U = fo:i.k ds nkSjku xfrt ÅtkZ esa gkfu 

    ;k  U = 2 2
1 1 2 2

1 1
m u m u

2 2

 
 

 
 – 

1

2
 (m1 + m2)v2 = 2 21 1

2(4) 4(2)
2 2

 
 

 
 – 

1

2
 (2 + 4) (0)2  

    ;k  U = 24 Joule 
 

   (e) JR = m1(v1 – v) = m2 (v – v2)  =  2 (–2 – 0) = –4 N-s 

    or = 4(0 – 1) = –4 N-s  or     e  = R

D

J

J
   

       JR  = eJD  = (0.5) (–8)    = – 4 N-s  

———————————————————————————————————  
 f}foeh; ¼fr;Zd½ VDdj % 

 1. leku o foijhr vkosxksa dk ,d ;qXe ,d mHk;fu"B vfHkyEc fn'kk esa dk;Z djrk gSA blfy, vyx&vyx d.kksa 

dk js[kh; laosx mHk;fu"B vfHkyEc fn'kk esa ifjofrZr ugha gksrk gSA ;fn VDdj ds nkSjku VDdj djus okys d.kksa 

dk nzO;eku fu;r jgrk gS rks] ge dg ldrs gSa fd vyx&vyx d.kksa dk js[kh; osx VDdj ds nkSjku bl fn'kk 

esa ifjofrZr gksrk gSA 
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 2. mHk;fu"B Li'kZT;k fn'kk ds vuqfn'k vkosx dk dksbZ ?kVd dk;Z ughaa djrk gSA bl izdkj vyx&vyx d.kksa dk 

js[kh; laosx ;k js[kh; osx (;fn nzO;eku fu;r gks) bl fn'kk ds vuqfn'k vifjofrZr jgrk gsA 

 3. VDdj ds nkSjku nksauksa d.kksa ij dqy vkosx 'kwU; gksrk gSA blfy, nksauksa d.kksa dk dqy laosx VDdj ls igys o 

ckn esa fdlh Hkh fn'kk esa lajf{kr jgrk gSA  

 4. izR;koLFkku xq.kkad dh ifjHkk"kk] mHk;fu"B vfHkyEc fn'kk ds vuqfn'k ge fy[k ldrs gSA  

  vyxko dk lkis{k osx = e (igq¡p dk lkis{k osx) 

 

Example 28.  m nzO;eku dh ,d xsan Q'kZ ij vfHkyEc ls  vkiru dks.k cukrh gqbZ v0 pky ls Vdjkrh gSA izR;koLFkku 

xq.kkad e gSA ijkofrZr xsan dh pky o ijkorZu dks.k Kkr dhft,A 

Solution :  mHk;fu"B Li'kZT;k fn'kk ds vuqfn'k osx v0 dk ?kVd v0 sin  vifjofrZr jgsxkA ekuk v VDdj ds ckn 

mHk;fu"B vfHkyEc fn'kk ds vuqfn'k ?kVd gSA fuEu dk mi;ksx djrs gq,& 

 

  

 

 

vsin 0  

v' 

v (= evcos) 0  

 

   vyxko ds fy, lkis{k pky = e (lkehI; ds fy, lkis{k pky½ mHk;fu"B vfHkyEc js[kk ds vuqfn'k, ge çkIr 

djrs gSA 

    v = ev0 cos   

   vr%, VDdj ds i'pkr~ v’ ds ?kVd Øe'k% v0 sin  vkSj  

ev0 cos   gksaxsA 

    2 2
0 0v ' (v sin ) (ev cos )      Ans.  

   vkSj tan  = 0

0

v sin

ev cos




 ;k tan  = 

tan

e


 Ans.  

   uksV : çR;kLFk VDdj ds fy,, e = 1   

    v’ = v0   vkSj   =  

 

 

 

Example 29.  ,d m nzO;eku dh xsan] nwljh le:i fLFkj xsan ls çR;kLFk VDdj djrh gSA fl) djks fd ;fn VDdj 

f=k;Zd gks rks VDdj ds i'pkr~ nksuksa xsans ,d&nwljs ds yEcor~ xfr djsxhA  
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Solution :  nks d.kksa ds chp lEeq[k çR;kLFk VDdj esa] ;s d.k vkil esa vius osxksa dk vknku&çnku djrs gSA bl 

fLFkfr es] mHk;fu"B vfHkyEc fn'kk ds vuqfn'k xsan 1 dk ?kVd v cos   gSA 

 

  

 v 0 sin   

v cos   
2 

1 

VDdj ds igys 

90º 

  

 v 0 sin   

v cos   

2 

1 

VDdj ds ckn  
   tks fd VDdj ds ckn 'kwU; gks tkrk gS] tcfd xsan 2 dk v cos  gks tkrk gSA tcfd mHk;fu"B Li'kZ js[kk 

ds vuqfn'k nksuksa xsanks ds ?kVd vifjofrZr jgrs gSA bl çdkj] Li'kZ js[kk ds vuqfn'k ?kVd rFkk vfHkyEc 

js[kk ds vuqfn'k ?kVd lkj.kh esa çnf'kZr gSA 

   

xsan

VDdj ds igys VDdj ds ckn VDdj ds igys VDdj ds ckn

1 v sin  v sin  v cos  

2    v cos

mHk;fu"B Li'kZT;k fn'kk ds 

vuqfn'k ?kVd

mHk;fu"B vfHkyEc fn'kk ds 

vuqfn'k ?kVd

 
   lkj.kh o fp=k ls ge ns[krs gS fd nksuksa xsans VDdj ds i'pkr~ ,d&nwljs ds yEcor~ v sin  rFkk v cos  

osx ls xfr djsxhA 

   uksV : tc nks le:i oLrq,sa ,d&nwljs ls f=k;Zd VDdj djrh gS ] ,d oLrq VDdj ds igys fLFkj gS] rks 

VDdj ds ckn nksuksa oLrq,sa yEcor~ fn'kk esa xfr djrh gSA  
 

Example 30.  nks xksys ,d&nwljs dh rjQ xfr'khy gSA nksuksa dh f=kT;k leku ijUrq buds nzO;eku 2 fdxzk0 rFkk  

4 fdxzk0 gSA ;fn osx Øe'k% 4 eh0/lSd.M+ rFkk 2 eh0/lSd.M+ rFkk çR;klFkku xq.kkad e = 1/3, gks rks Kkr 

djks& 

   (a) VDdj dh js[kk ds vuqfn'k mHk;fu"B osx   

   (b) VDdj dh js[kk ds vuqfn'k vfUre osx 

   (c) fo:i.k dk vkosx 

   (d) iquZ% fuekZ.k  dk vkosx 

   (e) fo:i.k  dh vf/kdre fLFkfrt ÅtkZ 

   (f) VDdj ds dkj.k xfrt ÅtkZ esa dehA 

 

R 

B 

A 

2kg 

4kg 

2m/s 

4m/s 

R 

 
Solution :    

 

 

   ABC esa sin  = 
BC

AB
 = 

R

2R
 = 

1

2
 

   ;k    = 30º  

   (a) VDdj dh js[kk ds vuqfn'k laosx laj{k.k ls , 
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30º 

30º 
4m/s 

4sin30º 

B 4kg 

4cos30º 

2cos30º 

VDdj dh js[kk ds vuqfn'k VDdj ds igys 

2m/s 

2kg 

2sin30º 

  

 

2sin30º 

4sin30º 

v 

vf/kdre fo:i.k dh fLFkfr 

esa 
  

    2(4 cos 30º) – 4(2cos 30º) = (2 + 4)v 

    ;k v = 0 (VDdj dh js[kk ds vuqfn'k mHk;fu"B osx)  

   (b) ekuk A o B ds vfUre osx Øe'k% v1 rFkk v2 gS] 

VDdj dh js[kk ds vuqfn'k laosx laj{k.k ls  

    2(4cos 30º) – 4(2cos 30º) = 2(v1) + 4(v2)  

    ;k 0 = v1 + 2v2    .........(1) 

    çR;koLFkku xq.kkad ls 

    
LO

e
LO  






 

 

 d s vuqfn'k vyxko osx

d s vuqfn'k lkehI; osx
 

 

2sin30º 

4sin30º 

B 

v 1 

v 2 

A 
2kg 

4kg 

VDdj dh js[kk ds vuqfn'k VDdj ds 

i'pkr~ 
 

    ;k 
1

3
 = 2 1v v

4cos30º 2cos30º




 

    ;k v2 – v1 = 3    ........ (2) 

    mijksDr nksuksa lehdj.kksa ls  v1 = 
2

m/ s
3

 rFkk v2 = 
1

m/ s
3

 

   (c) JD = m1(v – u1)   = 2(0 – 4 cos 30º) = – 4 3 N-s 

   (d) JR = eJD = 
1

3
 (–4 3 ) = –

4

3
N-s 

   (e) fo:i.k dh vf/kdre fLFkfrt ÅtkZ, fo:i.k ds nkSjku xfrt ÅtkZ esa gkfu ds cjkcj gksrh gSA 

    U = 
1

2
m1(u1 cos )2 + 

1

2
m2(u2 cos )2 – (m1 + m2)v2  

    = 
1

2
2(4 cos 30º)2 + 

1

2
4(–2cos 30º)2  –  (2 + 4) (0)2  

    ;k U = 18 twy 

   (f) xfrt ÅtkZ esa gkfu KE = 
1

2
m1(u1 cos )2 + m2(u2 cos )2 – 

2 2
1 1 2 2

1 1
m v m v

2 2

 
 

 
  

    = 2(4 cos 30º)2 +  4(–2 cos 30º)2 – 

2 2
1 2 1 1

2 4
2 23 3

    
    
     

 

    KE = 16 twy  
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Example 31. nks fcUnqor d.k A o B ?k"kZ.k jfgr {kSfrt ry ij ,d js[kk esa fLFkr gSA ;fn d.k A (nzO;eku 1 fdxzk0)  

10 eh0/lSd0 osx ls fLFkj d.k B (nzO;eku 2 fdxzk0) dh rjQ xfr djrk gS rFkk VDdj ds i'pkr~ nksuksa 

d.k] xfr dh çkjfEHkd fn'kk ls 45º ds dks.k ij xfr djsa rks Kkr djksA 

     

 1kg 

A B 

10m/s 2kg 

 

   (a) VDdj ds i'pkr~ A o B ds osx  (b) çR;koLFkku xq.kkad 

Solution :  bl çdkj ds ç'u dks gy djus ds fy, lcls igys VDdj dh js[kk dks Kkr djrs gSA tks fd A }kjk B ij 

yxk;s x;s cy dh fn'kk ds vuqfn'k gksrh gSA ftlds ifj.kkeLo:i B xfr djrk gSA bl çdkj, B dh xfr 

dh fn'kk dks ns[krs gq, VDdj dh js[kk dh fn'kk Kkr djrs gSA bl fLFkfr esa VDdj dh js[kk B dh xfr dh 

fn'kk ds leku gS  vFkkZr~ A dh çkjfEHkd xfr dh fn'kk ls 45º ij gSA 

 v A 

45º 

45º 
v B 

VDdj dh js[kk 
  

 y 

x  

   (a) x– fn'kk ds vuqfn'k laosx laj{k.k ls : mA uA = mAvA cos 45º + mBvB cos 45º  

    ;k 1(10) = 1(vA cos 45º) + 2(vB (cos 45º) 

    ;k vA + 2vB = 10 2      ......(1) 

     y– fn'kk ds vuqfn'k 

     0 = mAvA sin 45º + mBvB sin 45º  

    ;k 0 = 1(vA sin 45º) – 2(vB sin 45º) 

    ;k vA = 2vB       ......(2) 

    nksuksa lehdj.kkssa dks gy djus ij 

    vA = 
10

2
  eh0/lSd0 rFkk vB = 

5

2
  eh0/lSd.M  

   (b) 
LO

e
LO  






 d s vuqfn'k vyxko osx

d s vuqfn'k lkehI; osx
  

 

u A 

45º 
ucos45º A  

LO  

A 

v A 

90º 
vcos 90º A  

LO  

B 
v B 

A 

VDdj ds igys VDdj ds ckn 
 

    ;k e = B A

A

v v cos90º

u cos45º


 = 

5
0

2

10

2



 = 
1

2
  Ans.   
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Example 32. m nzO;eku dk fpduk xksyk {kSfrt ry ij ˆ ˆ3i j  osx ls xfr dj jgk gSA ;g ĵ  fn'kk ds lekUrj fLFkr 

m/okZ/kj nhokj ls Vdjkrk gSA nhokj o xksys ds e/; çR;koLFkku xq.kkad 
1

2
 gS] rks Kkr djks   

   (a) VDdj ds i'pkr~ xksys dk osx,  (b) VDdj ds dkj.k xfrt ÅtkZ esa gkfu  

   (c) xksys ij dk;Zjr vkosx J   

Solution :  ekuk VDdj ds i'pkr~ xksys dk osx v  gSA 

   v  dks Kkr djus ds fy, ge osx ds nhokj ds vuqfn'k o yEcor~ ?kVd 

djrs gSA çR;koLFkku ds fu;e ds ç;ksx ls nhokj ds vuqfn'k osx ds ?kVd  

vifjofrZr jgrs gS tcfd nhokj ds yEcor~ osx ds ?kVd foijhr fn'kk esa  

e xquk gks tkrs gSA 

   bl çdkj, 
3 ˆ ˆv i j
2

    

 

 

   (a) vr% VDdj ds i'pkr~ xksys dk osx = 
3 ˆ ˆi j
2

          Ans.  

   (b)  xfrt ÅtkZ esa gkfu = 
1

2
mv2 – 

1

2
mu2 = 

1

2
m(32 + 12) – 

1

2
m

2
23 27

1 m
2 8

  
   
   

Ans.  

   (c)  J  = f iP P P m(v) m(u)      = m
3 ˆ ˆi j
2

 
  
 

  – m  ˆ ˆ3i j  = 
9 ˆmi
2

    Ans.  

Example 33.  nks fpdus xksys A o B, ftudh f=kT;k,sa leku gS] {kSfrt est ij fLFkr gSA A dk nzO;eku m rFkk B dk 

nzO;eku 3m gSA xksyksa dks ,d&nwljs dh rjQ Øe'k% ˆ ˆ5i 2j  rFkk ˆ ˆ2i j  osx lfn'kksa ds lkFk Qsadk tkrk gS 

rFkk tc ;s nksuksa Vdjkrs gS, rks buds dsUnzksa dks feykus okyh js[kk î  lfn'k ds lekUrj gSA  ;fn A o B ds 

chp çR;koLFkku xq.kkad 
1

3
 gS rks VDdj ds i'pkr~ osx rFkk VDdj ds dkj.k xfrt ÅtkZ esa gkfu Kkr 

djks\ VDdj ds nkSjku dk;Zjr vkosxksa ds ifjek.k Hkh Kkr djksA      

Solution :  VDdj ds le; dsUnzksa dh js[kk lfn'k î  ds lekUrj gksxh] î  ds yEcor~ A o B ds osxks ds ?kVd VDdj ds 

dkj.k vifjofrZr jgsxsaA  

   

 

  

 

 

 2 

u 
m 3m 

v 

1 

y 

x 

 
   laosx laj{k.k rFkk çR;koLFkku ds fu;e ls ge ns[krs gS x– fn'kk esa  

     5m + (3m) (2) = mu + 3 mv   .....(i) 

   rFkk  
1

3
 (5 – 2) = v– u     .....(ii) 

   bu lehdj.kksa dks gy djus ij ge çkIr djrs gS u = 2 vkSj v = 3  

   VDdj ds igys o i'pkr~ A o B ds osx Øe'k% bl çdkj gSA 

   Øe'k% ˆ ˆ2i 2j   vkSj ˆ ˆ3i j       Ans.  

   VDdj ds igys A dh xfrt ÅtkZ 
1

2
m(52 + 22) = 

29

2
m  

   vkSj B dh xfrt ÅtkZ 
1

2
 (3m)(22 + 12) = 

15

2
m 

   VDdj ds ckn A dh xfrt ÅtkZ 
1

2
m(22 + 22) = 4m 

   vkSj B dh  xfrt ÅtkZ 
1

2
 (3m) (32 + 12) = 15 m 
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   vr% VDdj ds nkSjku K.E. esa gkfu  
29

2
m + 

15

2
m – 4m – 15m = 3m   Ans.  

   J dk eku Kkr djus ds fy, ge î  ds vuqfn'k ,d xksys ds laosx ifjorZu dh dYiuk djrs gSA xksys B ds 

fy, J = 3m ( 3 – 2)  ;k J = 3m        Ans.  

 

Example 34.  ,d LVhy dh NksVh xsan A vfoLrkfjr  = 1.5 yEckbZ dh Mksjh dh lgk;rk ls O fcUnq 

ls fp=kkuqlkj yVdh gqbZ gSA nwljh le:i xsan uhps dh rjQ bl çdkj QSadh tkrh gS 

fd Å/oZ uhps dh rjQ xfr ds nkSjku xsan Mksjh ds lEidZ esa jgrh gS rFkk yVdh gqbZ 

xsan ls çR;kLFk :i ls Vdjkrh gSA ;fn Vdjkus ds i'pkr~ yVdh gqbZ xssan Å/okZ/kj o`Ùk 

esa xfr iw.kZ dj ikrh gS rks Vdjkus ds iwoZ fxjus okyh xsan dk osx Kkr djksA  

(g = 10 ms–2) 

 

B 

A 

 

O 

 
 

Solution :  xsan A dk VDdj ds ckn osx 5g  

   ekuk çR;sd xsan dh f=kT;k r rFkk buds dsUnzksa dks 

feykus okyh js[kk Å/okZ/kj ls VDdj ds le;  dks.k 

cukrh gSA  

   sin  = 
r

2r
 = 

1

2
 or  = 30º    

 

  

 
B A 

vcos30º 0  

vsin30º 0  v 0 
 

   ekuk xsan B dk osx (VDdj ds igys) v0 gSA bl osx dks nks ?kVdksa esa fo;ksftr dj ldrs gSA (i) v0 cos 30º, 

nksuksa xsanks ds dsUnzksa dks tksM+us okyh js[kk ds vuqfn'k rFkk (ii) v0 sin 30º bl js[kk ds yEcor~ v0 cos 30º ds 

dkj.k lEeq[k VDdj gksxh rFkk xsan dk osx ?kVd v0 sin 30º vifjofrZr jgsxkA  

   pwafd] xsan A vforkU; Mksjh ls yVdh gqbZ gSA vr% VDdj ds i'pkr~ ;g dsoy {kSfrt fn'kk esa xfr djsxhA vr% 

Mksjh ds }kjk Å/okZ/kj Åij dh rjQ xsan A dks vkosx fn;k tkrk gSA vFkkZr~ VDdj ds nkSjku xsan A ij nks vkosx 

lkFk&lkFk dk;Zjr gksrs gSA igyk vkosx J nksuksa xsanksa ds chp rFkk nwljk vkosx çfrfØ;k Mksjh ds dkj.kA 

   xsan B dk VDdj dh js[kk ds vuqfn'k osx fn;k tkrk gS&  

    J – mv0 cos 30º = mv1  

   ;k v1 = 
J

m
 – v0 cos 30º     .....(i) 

   xsan A dk {kSfrt osx v2 fn;k tkrk gS J sin 30º = mv2  

   ;k v2 = 
J

2 m
       .....(ii) 

   

 
mv 1 

mv cos 30º 0 

mv sin 30º 0 

mv sin 30º 0 
J 

J 
30º 

'J' 

A 

mv 2 

B 

vYi vkdkj 

  

 

v 2 
vsin30º 2  

v 1 

 
   pwafd xsans çR;kLFk Vdjkrh gSA vr% çR;koLFkku xq.kkad e = 1  

   vr%  e = 2 1

0

v sin30º ( v )
1

v cos30º 0

 



    .....(iii) 

   lehdj.k (i), (ii), rFkk (iii) ds gy ls ; J = 1.6 mv0 cos 30º  

    v1 = 0.6 v0 cos 30º  rFkk  v2 = 0.8 v0 cos 30º  

   pwafd xsan A Å/oZ o`Ùk dks iw.kZ djrh gSA blfy, v2 = 5g  

    0.8v0 cos 30º = 5g   ;k v0 = 12.5 ms–1   Ans. 
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———————————————————————————————————  

 ifjorhZ nzO;eku fudk; %   
 ;fn fudk; esa  kg/s dh nj ls rFkk lkis{k osx relv  (fudk; ds lkis{k), ls fdlh nzO;eku dks tksM+k ;k ?kVk;k tk; 

rks bl nzO;eku }kjk fudk; ij yxk;s x;s cy dk ifjek.k relv  gksrk gSA 

 iz.kksn (mNky) cy ( tF ) 

  t rel

dm
F v

dt

 
  

 
 

 ekuk fdlh le; t ij oLrq dk nzO;eku m rFkk bldk osx v  gSA dqN le; i'pkr~ t = t + dt le; ij nzO;eku  

(m – dm) rFkk osx v dv  gks tkrk gSA nzO;eku dm, lkis{k osx rv  ls vyx gksrk gSA nzO;eku ‘dm’ dk okLrfod 

osx ( v  + rv ) gksxkA ;fn fudk; ij dksbZ Hkh ckº; cy dk;Zjr ugha gks rks fudk; dk js[kh; laosx lajf{kr jgsxkA  

  i fP P  

 ;k m v  = (m – dm) ( v  + d v ) + dm ( v  + rv ) 

 ;k m v  = m v  + md v  – (dm) v  – (dm) (d v ) + (dm) v  + rv  dm 

  (dm) (d v ) in vR;Yi gS, vr% bldks ux.; eku ldrs gSA    

  md v  = – rv dm 

 ;k 
dv

m
dt

 
 
 

 = r

dm
v

dt

 
 
 

 

 ;gk¡ 
dv

m
dt

 
 
 

 = mNky cy  tF  

 rFkk –
dm

dt
 = nj ftlls nzO;eku ckgj fudyrk gSA 

 ;k t r

dm
F v

dt

 
  

 
 

 ifjorhZ nzO;eku okys ç'uksa dks fuEufyf[kr pkj inksa }kjk gy djrs gSA  

 1. eq[; oLrq ij dk;Zjr lHkh cyksa dks lkj.khc) djks rFkk budks bl ij ykxw djksA  

 2. oLrq ij ,d vfrfjDr mNky cy tF  yxkvks] bldk ifjek.k r

dm
v

dt

 
 
 

 rFkk fn'kk, rv  ¼nzO;eku esa o`f) dh 

fLFkfr esa½ fd fn'kk }kjk nh tkrh gSA vU;Fkk nzO;eku esa ºkl dh fLFkfr esa – rv  fn'kk }kjk nh tkrh gSA  

 3. oLrq ij dk;Zjr dqy cy Kkr djks rFkk budks ykxw djksA  

  net

dv
F m

dt
     (m = fdlh {k.k nzO;eku) 

 4. bldks mi;qDr lhek rd lekdfyr djds fdlh le; t ij osx Kkr djksA 

 

uksV : ,d fofe; xfr ds ç'uksa (tksfd JEE es eq[;r% iwNs tkrs gS) dks ljy rjhds ls gy dj ldrs gSA budks gy 

djus ds fy, lHkh lfn'k jkf'k;ksa ds fy, /kukRed o _.kkRed fpUgksa dk ç;ksx djrs gSA mijksDr fl)kUr dks 

le>kus ds fy, dqN mnkgj.k uhps fn;s x;s gSA 
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Example 35. m0 nzO;eku dh lery dkj nka;h rjQ fu;r {kSfrt cy F dk 

dkj.k xfr çkjEHk djrh gSA fLFkj gqij (hopper) }kjk lery dkj 

esa jsr Hkjh tkrh gSA jsr Mkyus dh nj fu;r rFkk  fdxzk0/lS0 ds 

cjkcj gS rks jsr Hkjus ds nkSjku le; ij fuHkZj osx rFkk lery 

dkj dk Roj.k Kkr djksA ?k"kZ.k ux.; gSA 

Solution :  lery dkj dk çkjfEHkd osx 'kwU; gSA ekuk t le; ij osx v gS  

   rFkk bl {k.k nzO;eku  m gS rks 

 

F 

 

m 0 

 

   

 

   

 

F, v F t 
v=v r 

t = t 

m + t 0  

dm 

  
   t = 0, v = 0 o m = m0 gS rFkk t = t ij v = v rFkk m = m0 + t 

   ;gk¡ vr = v     (ihNs dh rjQ) 

   
dm

dt
 =  

    Ft = vr 
dm

dt
 = v   (ihNs dh rjQ) 

   t le; ij dkj ij dqy cy Fnet = F – Ft  

   ;k m 
dv

dt
 = F – v     .....(i) 

   ;k (m0 + t) 
dv

dt
 = F – v 

   ;k 
v

0

dv

F v   = 
t

0 0

dt

m t   

    – 
1


 [n (F – v)]0v = 

1


  

t

0 0
ln m t      n

F

F v

 
 

  
 = n 0

0

m t

m

  
 
 

  

    
F

F v 
 = 0

0

m t

m

 
  ;k v = 

0

Ft

m t 
    Ans. 

   lehdj.k  (i) ls 
dv

dt
 = t le; ij dkj dk Roj.k gSA 

   ;k = 
F v

m

 
 ;    a = 0

0

F t
F

m t

m t

 
  

 
  

 
 

 ;k   a = 0

2
0

Fm

(m t) 
 Ans.  

Example 36. jsr ls Hkjh gqbZ xkM+h fu;r cy F ds v/khu] cy dh fn'kk esa v osx ls {kSfrt ry ij xfr dj jgh gSA bl 

nkSjku xkM+h ds ry esa fLFkr fNnz }kjk fu;r nj kg/s ls jsr ckgj fudy jgh gSA t le; ij xkM+h dk osx 

o Roj.k Kkr djks] ;fn çkjEHk esa t = 0 ij jsr ls Hkjh gqbZ xkM+h dk nzO;eku m0 rFkk bldk osx 'kwU; ds 

cjkcj gSA ?k"kZ.k ux.; gSA  

Solution :  bl ç'u jsr esa xkM+h ry ij fLFkr fNnz ls ckgj fudyrh gSA 

vr% jsr dk lkis{k osx vr 'kwU; gksxk D;ksafd ;g xkM+h ds osx 

ds cjkcj] osx ij xfr'khy gSA  

    vr = 0    

 v 

F 

v 

m 
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   vr%, Ft = 0  t r

dm
F v

dt

 
 

 
pwafd  rFkk dqy cy dsoy F gksxk  

    Fnet = F 

   ;k m
dv

dt

 
 
 

 = F     ....(i) 

   ijUrq ;gk¡  m = m0 – t 

     (m0 – t) 
dv

dt
 = F  ;k 

v

0
dv  = 

t

0
0

Fdt

m t   

     v = 
F


 [ln (m0 – t)]0t  ;k v = 

F


 ln 0

0

m

m t

 
 

  
  Ans.  

   lehdj.k (i),ls xkM+h dk Roj.k  a = 
dv

dt
 = 

F

m
  ;k a = 

0

F

m t 
  Ans.  

———————————————————————————————————  
 jkWdsV dh xfr : 

 ekuk t = 0 ij jkWdsV dk nzO;eku m0 gSA t le; ij bldk nzO;eku m o osx v gks tkrk gSA çkjEHk esa] ekuk jkWdsV dk 

 osx u gSA 

 

   

 v 

At t = t 

m = m–t 

v = v 
0 m 

fuxZr osx  = v r 

F t 

m–t 0 m 

w 

 

 blh çdkj] ekuk 
dm

dt

 
 
 

 ,dkad le; esa ckgj fudyus okyh xSlksa dk nzO;eku rFkk jkWdsV ds lkis{k xSlksa dk fuxZr 

osx vr gSA lk/kkj.kr;k 
dm

dt

 
 
 

 rFkk vr dks jkWdsV dh ;k=kk ds nkSjku fu;r ekuk tkrk gSA vc jkWdsV dh xfr ds 

fy, t = t le; ij dqN lehdj.k fy[krs gSA 

 1. jkWdsV ij mNky cy  Ft = vr
dm

dt

 
 
 

 (Åij dh rjQ) 

 2. jkWdsV dk Hkkj W = mg    (uhps dh rjQ) 

 3. jkWdsV dk dqy cy  Fnet = Ft – W (Åij dh rjQ) ;k Fnet = vr 
dm

dt

 
 
 

 – mg 

 4. jkWdsV dk dqy Roj.k  a = 
F

m
 

  ;k 
dv

dt
 = rv

m

dm

dt

 
 
 

 – g   ;k dv rv

m
 dm  = – g dt 

  ;k 
v

r
u

dv v
0

m

m

dm

m


  – g

t

0
dt  vr% v = u – gt + vr n 0m

m

 
 
 

  ...(i) 

uksV :  

1. Ft = vr 
dm

dt

 
 
 

 Åij dh rjQ tc vr uhps dh rjQ gS rFkk 
dm

dt
 _.kkRed gSA 

2. ;fn xq:Ro dks NksM+ ns vkSj jkWdsV dk çkjfEHkd osx u = 0, gks rks lehdj.k (i) v = vr ln 0m

m

 
 
 

 gks tk,xhA 
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Example 37. ,d jkWdsV] ftldk çkjfEHkd nzO;eku 1000 fdxzk0 gS] dks fLFkjkoLFkk ls Åij dh rjQ xq:Ro esa ç{ksfir 

fd;k tkrk gSA jkWdsV es xSls 10 fdxzk0 çfr lSd.M dh nj ls ty jgh gSA tyk gqvk inkFkZ jkWdsV ds 

lkis{k uhps dh rjQ 2000 ms–1 dh pky ls ckgj fudyrk gSA xSlksa ds tyus ds ,d lSd.M i'pkr~ jkWdsV 

dk vf/kdre osx Kkr djksA (g = 10 ms–2
 yksaA)  

Solution :  osx lehdj.k ds ç;ksx ls 

    v = u – gt + vr ln 0m

m

 
 
 

  

   ;gka u = 0, t = 60s, g = 10 m/s2, vr = 2000 m/s, m0 = 1000 kg 

   rFkk m = 1000 – 10 × 60 = 400 kg 

   ge çkIr djrs gS  v = 0 – 600 + 2000 ln
1000

400

 
 
 

  

   ;k v = 2000 ln 2.5 – 600 

   jkWdsV dk vf/kdre osx 200(10 ln 2.5 – 3) = 1232.6 ms–1  Ans. 

———————————————————————————————————  

 ckº; cyksa dh mifLFkfr esa js[kh; laosx laj{k.k 

   Fext = 
dp

dt
  

   Fext dt = dP     dP = (Fckº;)vkosx cy  

   ;fn (Fckº;)vkosx cy = 0     dP = 0  

  ;k P fu;r gSA 

uksV : ;fn mifLFkr ckº; cy] vkosx cy ds :i esa ugha gS rks laosx lajf{kr jgsxkA mnkgj.k % xq:Rokd"kZ.k ;k fLçaxA 

 
Example 38. Å/okZ/kj js[kk ij ,d&nwljs dh rjQ pyrh gqbZ nks xsans fp=kkuqlkj Vdjkrh gSA VDdj ds i'pkr~ nksuksa ds 

osx Kkr djksA  
 

3m/s 

4m/s 

2kg 

4kg 

 
Solution :  ekuk 4 fdxzk0 xsan dk VDdj ds i'pkr~ vfUre osx v  gSA pwafd ckº; cy xq:Rokd"kZ.k gS tks fd vkosx cy 

ugha gSA  vr% js[kh;  laosx lajf{kr jgsxkA 

   js[kh; laosx laj{k.k ls : 2(–3) + 4(4) = 2(4) + 4(v)    ;k v = 
1

2
 eh0/lSd0  

 

2kg 

4kg 

v 

4m/s 
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Example 39. 50 xzke nzO;eku dh xksyh dks yEcs ljy yksyd ds 450 xzke ds xksyd ds Bhd uhps ls fp=kkulqkj nkxk 

tkrk gSA xksyh xksyd Q¡l tkrh gS rFkk xksyd 1.8 ehVj Åpk¡bZ rd Åij mBrk gSA xksyh dh pky Kkr 

djksA g = 10 m/s2 yksA 

 

 
Solution :  ekuk xksyh dh pky v gSA ekuk VDdj ds i'pkr~ xksyh o xksyd dk mHk;fu"B osx V gSA js[kh; laosx laj{k.k 

ds fl)kUr ls V = 
(0.05kg)v

0.45kg 0.05kg
 = 

v

10
 

   Mksjh f<yh iM+ tkrh gS rFkk xksyd Åij dh rjQ g = 10 eh0/lSd.M+2 eanu ls xfr djrk gSA pwafd ;g  

1.8 ehVj, Å¡pkbZ ij fLFkj gks tkrk gSA vr% v2 = u2 + 2ax ls 

    1.8 m = 
2

2

(v / 10)

2 10m / s
 ;k v = 60 eh0/lS0 

 

Example 40. m nzO;eku dh NksVh xsan ?k"kZ.k xq.kkad  dh [kqjnjh nhokj ls] nhokj ds vfHkyEc ls dks.k ij Vdjkrh gSA 

;fn VDdj ds i'pkr~ xsan nhokj ds vfHkyEc ls  dks.k ij xfr djsa rFkk çR;koLFkku xq.kkad e gks rks 

VDdj ds i'pkr~ xsan dk ijkofrZr osx v Kkr djksA  

 

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

u 
m 

 

 

v [kqjnjh nhokj 
    (  )  m 

 

Solution :  mv cos  – (m (–u cos )) = Ndt  mv sin  – mu sin  = – Ndt  

   rFkk e = 
vcos

ucos




   v cos  = eu cos   ;k mv sin  – mu sin  = –(mv cos  + mu cos ) 

   ;k v = 
u

sin
 [sin  –  cos  (e + 1)] Ans.   

 
Problem 1.  0.5 kg, 1.0 kg o 1.5 kg nzO;eku ds rhu d.k 3.0 cm, 4.0 cm o 5.0 cm Hkqtkvksa okys ,d ledks.k f=kHkqt 

ds rhuksa  dksuksa ij fp=k esa n'kkZ;s vuqlkj j[ks gq, gSSA fudk; dk nzO;eku dsUnz n'kkZb;sA    

 

 
Answer :  nzO;eku dsUnz 0.5 kg okys d.k ls 1.3 cm nka;h vksj o 1.5 cm Åij gSA  

Solution :  n'kkZ;s vuqlkj x vkSj y v{k ysus ij  

   oLrq A ds funsZ'kkad = (0,0) 

   oLrq B ds funsZ'kkad = (4,0) 

   oLrq C ds funsZ'kkad = (0,3) 

   funsZ'kkad dsUnz ds x - funsZ'kkad = A A B B C C

A B C

m x m x M r

m m m

 

 
 

 1.5 kg 

0.5 kg 
1.0 kg (A) (B) 

(C) 

x 

y 

3cm 
5cm 

4cm 
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   = 
0.5 0 1.0 4 1.5 0

0.5 1.0 1.5

    

 
= 

4

3

kg cm

kg


 = 1.33cm 

   blh izdkj nzO;eku dsUnz ds y - funsZ'kkad  = 
0.5 0 1.0 0 1.5 3

0.5 1.0 1.5

    

 
  = 

4.5

3

kg cm

kg


= 1.5 cm 

   vr% nzO;eku dsUnz d.k A ls 1.33 cm nk;ha rjQ rFkk 1.5 cm Åij dh rjQ gSA  
 

Problem 2.   L yEckbZ dh lh/kh NM+ dk ?kuRo lEcU/k  = A + Bx gSA ;gk¡ x, cka;s fljs ls nwjh gSA nzO;eku dsUnz dh 

fLFkfr crkb;sA  

Answer :   
23AL 2BL

3(2A BL)




 

Solution :  ekuk ,d lhjs ls x-nwjh ij `dx` pkSM+kbZ dk ,d vYika'k ysus ij - 

   dm = vYika'k `dx` dk nzO;eku = P dx 

   dm = (A+Bx)dx  ......(1) 

   ifjHkk"kk ls Xcom = 

L

O

L

O

xdm

dm





    
 

 

   lehdj.k (1) ls   Xcom = 

L

O

L

O

x(A Bx)dx

(A Bx)dx









 = 

L

2

O

L

O

(Ax Bx )dx

(A Bx)dx









 = 

2 3

2

AL BL

2 3

BL
AL

2





 = 
23AL 2BL

3(2A BL)




 Ans. 

Problem 3  fp=k esa çnf'kZr vk;rkdkj IysV dk vk/kk Hkkx 1 ?kuRo okys inkFkZ dk rFkk 'ks"k vk/kk Hkkx 2?kuRo okys 

inkFkZ dk cuk gqvk gSA IysV dh yEckbZL gSA IysV ds nzO;eku dsUnz dh fLFkfr crkb;sA 

 

C 1 C 2 

 
1  

 

O 

L 

 

Answer :  X = 1 2

1 2

( 3 )

4 ( )

  

  
L  

Solution :  

   

 

x o 

L 

c 1 c 2 

4 2   

 

m 1 m 2 

c 1 c 2 

L/4 

3L/4 

 o 

 

   fp=kkuqlkj vk;rkdkj IysV ds vk/ks Hkkx dks mlds nzO;eku dsUnz ij fcUnq nzO;eku ls izfrLFkkfir djus ls–  

   M1 = 1f  L

g
 x  M2 = f2 = 

 L

g
 x 

   Xcom = 
1 2

1 2

L L
m  m 3

4 4

m m




 = 

1 x 2 y

1 2

L 2 L 3L
f  x  f x

2 4 2 4
L L

f x f x
2 2





 = 
1 2

1 2

L 3L
f  f

4 4

f f




 = 1 2

1 2

(f 3f )

4(f f )




L    fcUnq O ls  
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Problem 4.   ,d ukSdk  ftldk nzO;eku 4 M rFkk yEckbZ  gSA ?k"kZ.kjfgr ikuh dh lrg ij j[kh gS] blds nksuksa fljksa 

ij nks O;fDr A (nzO;eku = M) rFkk B (nzO;eku 2M) [kM+s gSA vc A ukSdk ds lkis{k dsUnz dh vksj /4 nwjh 

pyrk gS rFkk B ukSdk ds lkis{k 3/4 nwjh pyrk gS rFkk A ls feyrk gSA tc  A rFkk B feysaxs rc rd ukSdk 

ikuh esa fdruh nwjh r; dj ysxh \ 

Solution :  ekuk uko }kjk r; dh x;h nwjh x gSA  

   nzO;eku dsUnz dh izkjfEHkd fLFkfr  

   = Boat Boat A A B B

Boat A B

M X M X M X

M M M

 

 
   

   = 2
4M M.0 2M.

4M M 2M

 

 
 = 

4M

7M
 = 

4

7
   

   nzO;eku dsUnz dh vfUre fLFkfr  

   = 
     2 4 4

4M x M x 2M x

7M

    
  

 

 

   = 
M M
4 2

2M 7 Mx

7M

  
  = 

11 M
4

7 Mx

7M


 = 

11 M
4

7x

7


 

   D;ksafd {kSfrt esa dksbZ cy ugha gS] vr% nzO;eku dsUnz dh fLFkfr vifjofrZr jgsxhA nzO;eku dsUnz dh 

izkjfEHkd fLFkfr = nzO;eku dsUnz dh vfUre fLFkfr  

       
4

7
 = 

11 
4

7x

7


    ;   4 = 11 

4
7x    x = 

5

28
  

 

Problem 5   fp=kkuqlkj ,d CykWd A (nzO;eku = 4M) vkur ry B ds Åijh 

fljs ij j[kk gSA vkur ry ds vk/kkj dh yEckbZ  (nzO;eku  

= 20 M) gS lHkh lrg ?k"kZ.k jfgr gSA tc fudk; dks 

fojkekoLFkk ls NksM+k tkrk gS rks A ds /kjkry ij igq¡pus ij 

vkurry B fdruh nwjh r; dj ysxk \ 

 

 

 

Solution :  nzO;eku dsUnz dh izkjfEHkd fLFkfr = B B A A

B B

X M X M

M M




  

   = BX .20 M .4M

24M


 = B5X

6


     

   nzO;eku dsUnz dh vfUre fLFkfr   

   = B(X x)20M 4Mx

24M

 
 = B5(X x) x

6

 
 

   D;ksafd fudk; ij dksbZ {kSfrt cy ugha gS  

   nzO;eku dsUnz izkjEHk esa = nzO;eku dsUnz vUr esa   

   5XB +  =  5XB + 5x + x   

      =  6x  

      x
6
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Problem 6.  ,d m nzO;eku dk foyfxr d.k xy ry esa] x-v{k ds vuqfn'k /kjkry ls fuf'pr Åpk¡bZ ij xfr dj jgk 

gSA ;g vpkud m/4 rFkk 3m/4 ds d.kksa esa foHkDr gks tkrk gSA dqN {k.k ckn NksVk d.k y = + 15 lseh0 ij 

gksrk gS rks bl {k.k Hkkjh d.k dh fLFkfr Kkr djksA   

Solution :  D;ksafd d.k x-v{k ds vuqfn'k xfr dj jgk gS] blfy;s nzO;eku dsUnz dk y-funsZ'kkad 'kwU; gksxk    

    YM M = M
4

Y  
M

4

 
 
 

+ 3M
4

Y
3M

4

 
 
 

  

    0 × M = 15
M

4

 
 
 

 + 3M
4

Y
3M

4

 
 
 

   3MY
5cm

4
    

   

Problem 7.  ,d rksi }kjk Å/okZ/kj ls 30º ds dks.k ij 100 eh0/lSd.M+ ds osx ls xksyk nkxk tkrk gSA iFk ds 'kh"kZ fcUnq 

ij xksyk nks Hkkxksa esa foHkDr gks tkrk gSA buds nzO;ekuksa dk vuqikr 1 : 2 gSA buesa ls Hkkjh 200 eh0/ lSd.M+ ds 

osx ls Å/okZ/kj Åij dh vksj xfr djrk gS rks foLQksV ds le; Hkkjh VqdM+s dh pky Kkr djksA  

Solution :  mPpre fcUnq ij osx = u cos = 100 cos 60 = 50 

    

 

     u cos60° = 
u

g
 = 50 m / sec 

   fp=kkuqlkj x vkSj y v{k ysus ij,  

   m dk osx  = 50 m / sec l̂   

   m dk osx 
m

3
 vkSj 

2m

3
 esa , 

m

3
 dk osx  =  200 m/sec ĵ   

   ekuk] 
2m

3
 dk osx  = V



  

   laosx laj{k.k yxkus ij  

   m × 50 l̂   = 
m

3
 × 200 ĵ   + 

2m

3
V


    50 l̂   – 
200

3
ĵ  = 

2

3
V


   V


 = 75 l̂   – 100 ĵ  

   pky =  | V


|  = 2 2(75) (100)  =  25 9 16   = 125 m/sec  Ans.  
 

 

Problem 8.   ewy fcUnq ij ,d [kksy fojkekoLFkk esa j[kk gSA ;g vpkud rhu nzO;ekuksa 1 fdxzk0, 2 fdxzk0 rFkk m fdxzk0 

esa foHkDr gks tkrk gSA 1 fdxzk0 rFkk 2 fdxzk0 ds VqdM+s Øe'k% 12 eh0/lSd.M+ osx ls x-v{k ds vuqfn'k rFkk 

8eh0/lSd.M+ osx ls y-v{k ds vuqfn'k xfr djrs gSA ;fn m fdxzk0 dk VqdM+k 40 eh0/lSd.M+ osx ls xfr 

djsa rks [kksy dk dqy nzO;eku Kkr djksA  

Solution :  D;ksafd izkjfEHkd osx = (1+2+m)×0 = 0 izkjfEHkd laosx = 0 

   var esa ekuk M dk osx = V


 ge tkurs gSa fd | V


|= 40 m/s.  

   izkjfEHkd laosx = vafre laosx   

   0 = 1 × 10 î   + 2 ĵ  × 8  + m V


 V


 = 
ˆ ˆ(12i 16 j)

m


 

   | V


| = 
2 2

2

(12) (16)

m


 = 

1

m

2 2(12) (16)    

   = 40 {fn;k x;k gSA} 

   m = 
2 2(12) (16)

40


 = 0.5 kg   

   dqy nzO;eku = 1 + 2 + 0.5 = 3.5 kg 
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Problem 9. 

 izkjEHk esa fLFkj ukfHkd (nzO;eku la[;k 238), ,d  d.k ftldh nzO;eku la[;k  4 rFkk pky 1.17 × 107 m/sec. gS] 

ls mRlftZr dj ,d vU; ukfHkd (nzO;eku la[;k 234) esaa {kf;r gks tkrk gSA 'ks"k ukfHkd dh izfr{ksi pky Kkr 

dhft;sA [AMT. Sir HCV_Modified] [HCV - I] 

 Ans. 2.0 × 105 m/s  
Sol. 238 × 0 = 4 × 1.17 × 107 + 234 × v2  
 V2 = –2 × 105 m/ses 
 

Problem 10 . ,d CykWd fojkekoLFkk esa j[kk gS rFkk vpkud rhu cjkcj Hkkxksa es foHkDr gks tkrk gSA nks Hkkx X  rFkk Y 

v{k ds vuqfn'k Øe'k% 10 eh0/lSd.M+ dh pky ls xfr djrs gSA rks rhljs Hkkx dh çkjfEHkd pky Kkr 

djksA   

Answer :   10 2 eh0/lSd.M+  

Solution :  ekuk dqy nzO;eku = 3 m , izkjfEHkd jsf[kd laosx = 3m × 0  

   ekuk rhljs Hkkx dk osx = V


  

   js[kh; laosx laj{k.k dk mi;ksx djus ij : 

   = m × 10 î + m ×10 ĵ + m V


    V


 = (– 10 î   – 10 ĵ  ) m/sec. 

   | V


| = 2 2(10) (10)  = 10 2 , x-v{k ls uhps 135° dk dks.k cukrs gq,A 

 

 

 

Problem 11 . ,d M nzO;eku dh rail-road dkj ij ds fdukjksa ij nks leku nzO;eku m ds O;fDr A rFkk B [kM+s gSA 

O;fDr A dkj ds lkis{k u osx ls cka;h vksj dwnrk gSA blds i'pkr~ B dkj ds lkis{k nk;ha vksj mlh {kSfrt 

osx u ls dwnrk gSA nksuksa O;fDr;ksa ds dwnus ds i'pkr~ dkj dk osx Kkr dhft,A    

 

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

m m 

M 

 

Solution :  tc O;fDr A dwnrk gS rks] ekuk dkj vkxs dh vksj V osx izkIr djrh gSA vr%, A dk /kjkry ds lkis{k  

osx = (u – v) foijhr fn'kk esa  

   laosx laj{k.k dk mi;ksx djus ij  

   (M + m)v – m(u – v) = 0  

   (M + m)v + mv = mu  

   V = 
m

M 2m
 u 

 

 

   tc O;fDr B dwnrk gS rc ekuk dkj dk osx V´ 

vkxs dh vksj gSa       

   vr% B dk /kjkry ds lkis{k osx = u + v´ 

   laosx lja{k.k dk mi;ksx djus ij : 

   (m + M)V = MV´ + m(u + V´) 

   
(m M)mu

M 2m




 = (m + M)V´ + mu 
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   V´ = 
2–m u

(M m)(M 2m) 
;  V´ = 

2–m u

(M m)(M 2m) 
‘ihNs dh vksj’ {–ve fpUg +_.kkRed fn'kk dks crkrk gS}    

   
2m u

(M 2m)(M m) 
    Ans.   

 

Problem 12. A rFkk B CykWd ds nzO;eku Øe'k% 40 fdxzk0 rFkk 60 fdxzk0 gSA ;s 

nksuksa CykWd fpduh lrg ij j[ks gS] bu nksuksa ds e/; tqM+h gqbZ fLçax 2 

ehVj f[kaph gqbZ gSA ;fn CykWd dks fojkekoLFkk ls eqDr fd;k tkrk gS 

rks fLçax ds vfoLrkfjr (;k lkekU;) fLFkfr esa igq¡pus ij nksuksa CykWdksa 

dk osx nzO;eku dsUnz ds lkis{k Kkr djksA 

 

 

 

Solution :  ekuk CykWd] fp=kkuqlkj osx V1 vkSj V2 ls xfr djuk izkjEHk djrk gSA  

   ekuk fudk; ij dksbZ {kSfrt cy ugha yx jgk gSA vr% laosx laj{k.k 

dk mi;ksx djus ij  

    0 = 40 V1 – 60 V2   1 22V 3V           ........(1) 

 

 

   vc ÅtkZ laj{k.k dk mi;ksx djus ij fLFkfrt ÅtkZ esa deh = xfrt ÅtkZ esa ykHk  

    
1

2
kx2 = 

1

2
m1V1

2 +  
1

2
m2V2

2   

    
1

2
× 600 × (1.5)2 = 

1

2
 × 40 × V1

2 + 
1

2
 × 60 × V2

2    .......(2) 

   lehdj.k (1) vkSj (2) dks gy djus ij   

   V1 = 4.5 m/s,  V2 = 3 m/s. 
 

Problem 13. 20 cm/s dh pky ls xfr'khy 1.2 kg nzO;eku dk ,d xqVdk fojke ij j[ks ,d leku xqVds ls lh/kh 

VDdj djrk gSA izR;koLFkku xq.kkad 3/5 gSA VDdj ds nkSjku xfrt ÅtkZ esa gkfu Kkr djksA    

Solution :  VDdj ls iwoZ : 

    

 

    
   VDdj ds ckn : ekuk ‘A’ vkSj ‘B’ dk vfUre osx Øe'k% u vkSj V gSA   

    

 

      
   laosx laj{k.k dk mi;ksx djus ij :  

    1.2 × 0.2 = 1.2 u + 1.2 V 
    0.24 = 1.2 (u + V)    .......(1) 

   izR;koLFkku xq.kkad  

    e = 
V u

0.2


 = 

3

5
      .........(2) 

   laosx laj{k.k dk mi;ksx djus ij :  

    1.24 + 1.2 V = 0.2u u +V - 0.2 m/s .........(2)  

   lehdj.k (1) vkSj (2) dks gy djus ij,  V = 
4

25
m/sec vkSj u = 

1

25
 m/sec 

   xfrt ÅtkZ esa deh = (izkjfEHkd xfrt ÅtkZ) – (vafre xfrt ÅtkZ)  

    = 
1

2
 × 1.2 × (0.2)2 – 

2 2
1 4 1 1

1.2 (1.2)
2 25 2 25

     
        

     

 = 0.6 
16 1

0.04 – –
625 625

 
 
 

   

   = 0.6 {0.04 × 0.0256 × 0.0016} = 0.6 {0.0128} = 0.00768 J = 7.7 × 10–3 J  
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Problem 14.  izkjfEHkd osx u1 ls xfr'khy m1 nzO;eku dk ,d xksyk fp=k esa fn[kk;sa vuqlkj m2 nzO;eku ds fLFkj xksys ls 

lh/kh VDdj djrk gSA fn;s x;s izR;koLFkku xq.kkad e ds fy;s] nzO;eku vuqikr 1

2

m

m
 dh fdl 'krZ ij m2 

dk vafre osx u1 ls vf/kd gksxk?  

 u 1 

m 1 
m 2  

Solution :  ekuk m1 vkSj m2 dk VDdj ds ckn osx Øe'k% u vkSj V gSA  

   izR;koLFkku xq.kkad = e = 
vyxko osx

lkehI; osx
 = 

1

V u

u


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

   laosx laj{k.k ls,   izkjfEHkd laosx  =  vafre laosx  

   m1u1 = m1u + m2V      ..........(2) 
   m1u1 = m1 (V – eu1) + m2V  

   
1

V

u
 = 

1 2

m,(1 e)

m m




 = 

2

1

m

m

(1 e)

1




  

2

1

m

m

(1 e)

1




 = 

1

V

u
 > 1 {fn;k gS}    1

2

m 1

m e
   Ans. 

 

Problem 15. ;fn jkdsV ftl Roj.k a ls fdlh cká cy dh vuqifLFkfr esa xfr dj jgk gS rc jkdsV dk nzO;eku Kkr 

djks\ ;fn xSl jkdsV ds lkis{k fu;r osx u ls ckgj fudy jgh gS vkSj bldk izkjfEHkd nzO;eku m0 gSA  

Solution :  Fdqy  = Vo
–dm

dt

 
 
 

   dk mi;ksx djus ij –   

   Fdqy = – 
dm

dt
      .......(1) 

   Fdqy =  ma       ......(2) 

   lehdj.k (1)  vkSj (2) dks gy djus ij ma = – u
dm

dt
  

   

o

m

m

dm

m  = 

t

o

–adt

u   n 
o

m

m
 = 

at

u


  

   
o

m

m
 = at /ue     

at
u

om m e


    Ans. 

 
 

Problem 16. ;fn J`a[kyk (chain) leku pky v = 1.2 m/s ls fxj jgh gSa rc /kjkry ij yxus okys vfHkyEc izfrfØ;k 

cy dks le; ds Qyu ds :i esa Kkr djks\ ;fn J`a[kyk dk nzO;eku 80 kg vkSj dqy yEckbZ 6 m gSA 

 

6m 

v=1.2 m/s 

 

Solution :  ‘t’ le; ckn   
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   J`a[kyk (chain) dk js[kh; nzO;eku ?kuRo = 
80

6
 = 

40

3
 kg/m =   

   J`a[kyk (chain) dk /kjkry ij j[ks Hkkx dk Hkkj = mg = 
40

3
 × 1.2 t 

40

3
 × 1.2 t  = 16 t N 

   izfrcy =  Ft  =  V × 
dm

dt
 = 1.2 ×  v = 1.2  v = 1.2 × 

40

3
 × 1.2 = 1.2 × 40 × 0.4 = 19.2N 

   ry ij yxus okyk yEcor~ izfrfØ;k = W + Ft = (16t + 19.2) N yEcor~ uhps dh vksj  
 

Problem 17.  ,d xsan u pky ls /kjkry dh rjQ vk jgh gSA ;fn izR;koLFkku xq.kkad e gS rc Kkr djksA 

 
m 

u 

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

   (a) VDdj ds rqjUr ckn osx  

   (b) xsan ij /kjkry ds dkj.k yxus okys vfHkyEcor~ cy ds }kjk yxk vkosx  

Answer :  (a) v = eu ;    (b) J = mu(1 + e) 

Solution :  e = 
vyxko osx 

lkehI; osx
 = 

v

u
        

    

 

  

   (a) xsan ds laosx esa ifjorZu = V = eu ..............(1) 

   (b) xsan ij /kjkry ds dkj.k yxus okys vfHkyEcor~ cy ds }kjk yxk vkosx   

    {izkjfEHkd laosx } – { vfUre laosx }  {m v} – {– mu} = mv + mu = m {u + eu} = mu {1 + e}  Ans. 

 

Problem 18. 

 ,d NksVk&CykWd] ftldk nzO;eku M gS] ,d ?k"kZ.kjfgr (frictionless) ur lery (inclined plane) ij xfreku gSA 

(fp=k ns[ksa)A fcUnq  B ij] ur lery dk ur dks.k vpkud 60° ls 30° gks tkrk gSA CykWd 'kq: esa A ij fojke dh 

voLFkk esa gSA eku ysa fd CykWd rFkk ur lery ds chp dh VDdj iw.kZr;k vçR;kLFk (inelastic) gSA (g = 10 m/s2) 

 fp=k :             [JEE-2008, 12/163] 
 

30° C 

3 m 3 m 3 

60° 

A M 

B 

v 

 
 

1. nwljs ur lery ls Vdjkus ds rqjUr ckn] fcUnq B ij CykWd dh pky gS  

 (A) 60 m/s  (B*) 45 m/s  (C) 30 m/s  (D) 15  m/s 
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Sol. fcUnq B ij iw.kZr;k vizR;kLFk VDdj gS blfy;s ur ry ds yEcor~ osx dk ?kVd 'kwU; gks tkrk gS ,oa nwljh lrg 

ds lekUrj ?kVd vifjofrZr jgrk gSA    
 

 
 blds nwljs ur ry ij Vdjkus ds Bhd ckn osx  

  V = 2gh cos30  = 2 10 3   × 
3

2
 = 

2 10 9

4

 
     

  V =  45 m/s 
 

2. nwljs ur lery dks NksM+us ds rqjUr igys ] fcUnq C ij CykWd dh xfr gS  

 (A) 120 m/s  (B*) 105 m/s  (C) 90 m/s  (D) 75  m/s 

Sol.   fcUnq ‘C’ ij   

 2 2
C BV V 2gh   

 VC
2 = 45 + 2 × 10 × 3 

 VC = 105  m/s Ans. (B) 
 

3. ;fn CykWd rFkk ur lery ds chp dh VDdj iwjh rjg ls çR;kLFk (elastic) gS, rc B fcUnq ij nwljs ur lery ls 

Vdjkus ds rqjUr ckn] CykWd ds osx dk Å/okZ/kj ?kVd ¼Åij dh vksj½ gS  

 (A) 30  m/s  (B) 15  m/s  (C*) 0   (D) – 15  m/s  

Sol. ur ry AB ls uhps vk jgk xqVdk ur ry BC ds lkFk 30° dk dks.k cukrk gSA ;fn xqVdk urry BC ls izR;kLFk 

:i ls Vdjkrk gS rks urry ls Vdjkus ds ckn xqVds dk dks.k 30° gksxkA  

 vr% ur ry BC ls VDdj ds Bhd ckn xqVds dk osx {kSfrt gksxkA xqVds ds nwljs urry ls Vdjkus ds Bhd ckn 

blds osx dk Å/okZ/kj ?kVd 'kwU; gksxkA Ans. (C) 

 

 

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

