
(Force and  Laws of Motion)

nSfud thou esa ge vius vklikl dh oLrqvksaa dks ns[ksa rks dqN oLrq,¡¡ fLFkj voLFkk esa yxrh gSa vkSj
dqN xfr’khyA fdlh fLFkj oLrq dks xfr esa dSls ykrs gSa\ lkbfdy pykus ds fy, iSMy pykuk iM+rk gS] iSMy
pykuk cUn dj nsus ij mldh xfr èkheh gks tkrh gSA lkbfdy dks xfr esa j[kus ds fy, vkidks fQj ls iSMy
pykuk iM+rk gSA blh izdkj xsan dks xfr nsus ds fy, ge mls èkdsy ldrs gSaA xsan dks èkdsyus ij D;k oks
ges’kk ds fy, xfr'khy gks tkrh gS ;k FkksM+h nsj esa #d tkrh gS\ xsan ds #dus dk D;k dkj.k gS\

xsan dks xfr nsus ds fy, gesa mls èkdsyuk iM+rk gS vkSj fQj og èkhjs&èkhjs #d tkrh gSA xfr’khy
xsan dSls :drh gS\ D;k og vius&vki gh :d tkrh gS vFkok dksbZ dkjd gS tks mls jksd jgk gS\ iwoZ esa
geus i<+k fd fdlh oLrq dh fLFkj voLFkk vFkok xfr voLFkk esa ifjorZu ykus ds fy, cká dkjd dh
vko’;drk gksrh gS ftls ge cy dgrs gSaA

bl fØ;kdyki esa gesa fpduh ydM+h dk ,d xksykdkj xqVdk ¼;k ckWy½] ydM+h ds nks iV~Vs ¼1 eh-
vkSj 30 lseh- yEckbZ½] IykfLVd Vªs] jsr] rsy dh t:jr gSA

NksVs ydM+h ds iV~Vs dks 45° dks.k ij >qdk dj ,d urlery cuk,¡ ¼fp=&1½A

yacs iV~Vs dks urlery ds fupys Hkkx ls lVk dj
j[ksaA

xqVds dks urlery ds Åijh Hkkx ij j[kdj
ljdk,¡A

xqVds }kjk yacs iV~Vs ij r; dh xbZ nwjh ekisaA

vc yacs iV~Vs dks gVkdj mlds LFkku ij jsr ls Hkjh Vªs j[ksaA

iqu% xqVds dks urlery ds Åijh Hkkx ls ljdk,¡ vkSj jsr ls Hkjh Vªs ij xqVds }kjk r; dh xbZ nwjh
ekisaA

mDr fØ;k dks ,d fpduh IykfLVd dh Vªs vkSj fQj fdlh ,slh lrg tks rsy yxkus ls vkSj T;knk
fpduh gks tk, ij djsaA

izR;sd fØ;k esa xqVds }kjk bu leryksa ij r; dh xbZ nwjh ekisaA
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bl fØ;kdyki ds vkèkkj ij fuEu iz’uksa ds mÙkj nsus dk iz;kl djsa&

1- D;k xqVds us lHkh lrgksa ij leku nwjh r; dh\

2- xqVds }kjk r; dh xbZ nwfj;ksa dks fHkUu&fHkUu lrgksa ds vuqlkj Øe esa tek,¡A

3- fdl fLFkfr esa xqVds us lcls T;knk nwjh r; dh vkSj D;ksa\

iwoZ d{kkvksa esa ge ^^?k"kZ.k** cy ds ckjs esa i<+ pqds gSa tks oLrq dh xfr dks jksdrk gSA ?k"kZ.k cy dk
eku lrgksa dh izd̀fr ds vuqlkj cnyrk jgrk gSA ftu lrgksa ij ?k"kZ.k cy de gksrk gS mu ij oLrq vfèkd
nwjh r; djrh gSA

blds vkèkkj ij crk,¡ fd mDr fØ;kdyki esa fdl lrg ij ?k"kZ.k cy dk eku lcls de Fkk\

tSlk fd geus ns[kk] ftu lrgksa ij ?k"kZ.k cy dk eku lcls de gksrk gS] ml ij oLrq vfèkd le;
rd xfr dh voLFkk esa jgrh gSA

lkspsa] ;fn lrg ij ?k"kZ.k cy dk eku 'kwU; gks rks D;k oLrq dHkh :dsxh\

xSyhfy;ks dk dguk Fkk fd fdlh cká vojksèkd cy dh vuqifLFkfr esa {kSfrt ry ij xfr djrh gqbZ oLrq
fu;r osx ls yxkrkj xfr djrh jgsxh vkSj blh rjg ;fn dksbZ oLrq fojke esa gS rks tc rd ml ij dksbZ
cká cy dk;Z ugha djsxk rc rd og mlh voLFkk esa jgsxhA vr% ge dgrs gSa fd oLrq viuh fLFkfr ¼xfr
;k fojke½ esa rc rd cuh jgrh gS tc rd fd dksbZ cká cy mldh fLFkfr esa ifjorZu mRiUu u djsA bls
tM+Ro dgrs gSaA tM+Ro ds dbZ mnkgj.k ge vius nSfud thou esa ns[k ldrs gSa] tSls pyrs okgu esa ,dk,d
czsd yxkus ij ml esa cSBk O;fDr vkxs dh vksj >qd tkrk gS vkSj okgu eas iM+h oLrq,¡a vkxs fd vksj ljdrh
gSaA vkius Hkh ,slk eglwl fd;k gksxkA ,slh ifjfLFkfr;ksa ds dqN vkSj mnkgj.k nsaA D;k vki crk ldrs gSa fd
,slk D;ksa gksrk gS\ vkil esa ppkZ djsaA

pyrs okgu esa cSBk O;fDr okgu ds lkFk xfr’khy voLFkk esa gksrk gSA okgu ds :dus ij mlds 'kjhj
dk fupyk Hkkx tks lhV ds lkFk gS] tYnh fLFkj voLFkk esa vk tkrk gS ijarq tM+Ro ds dkj.k Åij dk Hkkx
xfr’khy gh cuk jgrk gSA vr% okgu esa cSBk O;fDr vkxs dh vksj >qd tkrk gSA vki ;g Hkh crk ldrs gSa
okgu ds ,dk,d pyus ij 'kjhj ihNs dh vksj D;ksa >qd tkrk gS\ vkil esa ppkZ djds mÙkj dkWih esa fy[ksaA

(Inertia and mass)

vHkh rd fn, x, lHkh mnkgj.kksa ls Kkr gksrk gS fd izR;sd oLrq viuh voLFkk esa
ifjorZu dk fojksèk djrh gS pkgs og fojkekoLFkk esa gks ;k xfr’khyA og bl fLFkfr dks ugha
cnyuk pkgrh vkSj viuh ewy voLFkk cuk, j[kuk pkgrh gSA oLrqvksaa dh ;g izd̀fr gh
tM+Ro gSA blls dbZ vkSj loky mHkjrs gaSA tSls ;g lkspk tk ldrk gS fd D;k lHkh oLrqvksaa
esa tM+Ro gksrk gS\ ;fn gk¡ rks bldk eku fdl ij fuHkZj gS vkSj ;g Hkh fd D;k lHkh oLrqvksaa

dk tM+Ro leku gksrk gS\ vkb,] bls tkuus ds fy, ,d fØ;kdyki djrs gSaA
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IykfLVd dh nks cksry ^d* vkSj ^[k* ysaA

cksry ^[k* esa ikuh HkjsaA

nksuksa cksry dks gkFk ls ekj dj fxjk,¡A

fdl cksry dks fxjkuk T;knk vklku Fkk\

vki ik,axs fd [kkyh cksry dks Hkjh cksry ds vis{kk gkFk ls ekjdj fxjkuk vklku gSA

blh rjg iqLrdksa ls Hkjs ckWDl dks èkDdk nsus dh vis{kk [kkyh ckWDl dks èkDdk nsuk vklku gksrk gSA

,sls dbZ vkSj mnkgj.k ge lksp ldrs gSa tSls lkbfdy ij vdsyk O;fDr gks rks lkbfdy dks czsd
yxkdj 'kh?kzrk ls jksdk tk ldrk gSA ijarq tc vkids lkFk vkidk fe= Hkh lkbfdy ij cSBk gksrk gS rks
lkbfdy dks czsd yxkdj jksduk dfBu gks tkrk gSA

D;k vki budk dkj.k le>k ldrs gSa\ vkil esa ppkZ djsaA

Hkjh gqbZ cksry dh voLFkk cnyus ds fy, [kkyh cksry dh vis{kk T;knk cy dh vko’;drk gksrh gSA
blh izdkj tc ,d O;fDr lkbfdy pykrk gS rks pyrh lkbfdy dks jksdus esa de cy yxrk gS] tcfd nks
O;fDr;ksa ds cSBs gksus ij czsd yxkus esa T;knk cy yxrk gSA bldk vFkZ gS Hkkjh oLrqvksaa esa T;knk tM+Ro gksrk
gSA tM+Ro og izd̀fr gS ftlds dkj.k oLrq yxkrkj viuh fojke ;k xfr dh voLFkk esa cus jgus dk iz;kl
djrh gSA nzO;eku oLrq ds voLFkk ifjorZu esa fojksèk dk ekid gS vFkkZr~ nzO;eku oLrq ds tM+Roh; izof̀Ùk dk
eki gSA nzO;eku ftruk vfèkd gksxk oLrq dk tM+Ro Hkh mruk gh vfèkd gksxkA SI i)fr esa nzO;eku dk ek=d
fdyksxzke (kg) gksrk gSA

(Balanced and unbalanced force)

,d ydM+h dk xqVdk ysaA bl xqVds ds nks foijhr Qydksa ij gqd ;k dhy yxk,¡A nksuksa gqdksa esa leku
yEckbZ ds èkkxs A vkSj B yxk,¡] tSlk fp=&2 esa fn[kk;k x;k gSA vc bl xqVds dks est ij j[ksaA vc ;fn
dsoy èkkxs A dks ¼P cy ls½ [khaps rks xqVdk nkfguh vksj f[kldrk gS vkSj
dsoy èkkxs B dks ¼Q cy ls½ [khaps rks xqVdk ck;ha vksj f[kldrk gSA ;fn
èkkxs A o B ij leku cy yxkdj [khapas rks xqVdk vius LFkku ls ugha
f[kldrk gSA ;g leku cy vkil esa ,d nwljs dks larqfyr dj ysrs gSa
ftlls oLrq dh fLFkfr esa cnyko ugha yk ikrs gSaA bl mnkgj.k esa fn,
larqfyr cy dks fp=&3 }kjk n’kkZ;k tk ldrk gS ¼tgk¡ P = Q gS½A

;fn nksuksa cy cjkcj ugha rks xqVds ij yxk gqvk usV cy gksxk

= P – Q  tgk¡  P > Q
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usV cy fdlh oLrq ij yx jgs lHkh cyksa dk ifj.kkeh cy gSA
usV cy dks le>us ds fy, gesa lcls igys oLrq ij yx jgs lHkh cyksa
,oa mudh fn’kkvksa dks tkuuk gksxkA usV cy izkIr djus ds fy, mu
cyksa dks tksM+k tkrk gS tks ,d fn’kk esa gS vkSj mu cyksa dks ?kVk;k tkrk gS tks foijhr fn’kk esa gSaA xqVds
ij yxk gqvk usV cy] P vkSj Q dk lfn’k ;ksx gSA blfy,] larqfyr cy dh voLFkk esa xqVds ij yxk gqvk
usV cy = P – Q

;fn ( P = Q)

vr% usV cy = 0

;fn èkkxs A ij de o èkkxs B ij T;knk cy yxkdj [khapk tk, rks xqVdk ck;ha vksj f[kld tkrk
gSA nksuksa cy larqfyr ugha gSa vFkkZr yxus okyk cy vlarqfyr cy gSA vr% oLrq dh xfr vfèkd ifjek.k okys
cy dh fn’kk vFkkZr~ B dh vksj gS ¼fp= Øekad&3 ls½A

oLrq ij dk;Z djus okyk cy ¾ P – Q

(First law of motion)

U;wVu us cy o xfr ds lacaèk dks le> dj xfr ds fu;e izLrqr fd,A U;wVu ds vuqlkj ̂ ^izR;sd oLrq
viuh fLFkj voLFkk ;k leku xfr dh voLFkk esa rc rd cuh jgrh gS tc rd fd ml ij dksbZ cká
vlarqfyr cy dk;Zjr u gksA** bls xfr dk izFke fu;e dgrs gSaA

tSlk fd geus i<+k gS] tM+Ro oLrq dh og izof̀Ùk gS ftlds dkj.k oLrq mldh fLFkfr esa gksus okys
ifjorZu dk fojksèk djrh gSA vr% xfr ds izFke fu;e dks tM+Ro dk fu;e Hkh dgrs gSaA

D;k vki xfr ds izFke fu;e ds vuqlkj fuEu mnkgj.kksa dks le>k ldrs gSa\

dacy dks NM+h ls ihVus ij èkwy ds d.k >M+ tkrs gSaA

isM+ dks fgykus ij mlesa yxs Qy uhps fxjrs gSaA

vkil esa ppkZ djds bldk dkj.k le>k,aA D;k vki ,sls dqN vkSj mnkgj.k lksp ldrs gSaA

tc ge pyrh gqbZ jsyxkM+h esa ,d gh LFkku ij [kM+s gksdj mNyrs gSa rc mlh txg ij nksckjk vk tkrs
gSa] ,slk D;ksa gksrk gS\

(Linear momentum)

xfr dk izFke fu;e gesa ;g crkrk gS fd tc dksbZ vlarqfyr cká cy fdlh oLrq ij dk;Z djrk
gS rks ml oLrq ds osx esa ifjorZu gksrk gSA ;g osx esa ifjorZu oLrq ij yxk, x, cy ij fuHkZj gksrk gS ij
osx ds ifjorZu dks ge dSls irk djsa] ge vkxs bl ij ppkZ djsaxsA

;fn ,d rst xfr ls Qsadh Vscy Vsful dh xsan vkSj ,d fØdsV dh xsan vki ls vkdj Vdjk, rks
vkidks fdldh pksV vfèkd yxsxh\ ,d leku osx ls xfr’khy lkbfdy ;k Vªd nhokj ls Vdjk, rks Vªd ds
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Vdjkus ls nhokj dks vfèkd gkfu gksxhA ,sls dqN vkSj mnkgj.k lkspsa o mu ij ppkZ djsaA bl ij vkSj fopkj
djus ds fy, fØ;kdyki&4 djsaA

,d cM+h IysV ysaA

mls xhyh feV~Vh ;k jsr ls Hkj nsaA

fØdsV dh xsan vkSj IykfLVd dh xsan dks ,d leku Å¡pkbZ ls IysV ij fxjk,¡A D;k gksrk gS\ D;k nksuksa
xsanksa dk izHkko jsr ij leku gksrk gS\

;fn fØdsV dh xsan dks fHkUu&fHkUu Å¡pkb;ksa ls IysV ij fxjk;k tk, rks D;k izHkko gksxk\ dc xsan
vfèkd èkalrh gS\

bl fØ;kdyki ls irk pyrk gS fd oLrq ds }kjk mRiUu izHkko oLrq ds nzO;eku ij fuHkZj gSA vfèkd
nzO;eku okyh fØdsV dh xsan dk izHkko vfèkd gSA nwljh vksj ls ge ns[krs gSa fd vfèkd Å¡pkbZ ls Qsadh xbZ
xsan vfèkd osx ls jsr ij fxjsxh o jsr vfèkd èkalsxhA eq[;r% ;g izHkko oLrq ds osx o nzO;eku ij fuHkZj gSA
blesa ls dksbZ Hkh jkf'k leku ifjfLFkfr esa c<+kbZ tk, rks izHkko T;knk gksxkA

fdlh oLrq ds nzO;eku o osx dk xq.kuQy laosx dgykrk gSA fdlh oLrq dk laosx p mlds nzO;eku
m vkSj osx v ds xq.kuQy ls ifjHkkf"kr gksrk gS vFkkZr~ p = mv

laosx ,d lfn’k jkf’k gS ftldh ifjek.k o fn’kk nksuksa gksrh gSA laosx dh fn’kk ogh gksxh tks osx
dh fn’kk gksrh gSA bldk SI ek=d fdxzk eh@lsd.M (kg.m/s) gSA

(Force and the change in momentum)

,d ,slh fLFkfr ds ckjs esa lkspsa ftlls [kjkc cSVjh okyh dkj dks lhèkh lM+d ij xfr djus ds fy,
èkDdk fn;k tkrk gSA 'kq:vkr esa dkj pkyw ugha gksrh gS ysfdu dqN le; rd yxkrkj èkDdk nsus ls dkj
dh xfr c<+rh tkrh gS vkSj xfr rst gksus ds ckn gh dkj dks pkyw djus dk iz;kl djrs gSaA ge dg ldrs
gSa fd yxkrkj cy yxkus ls dkj dk laosx Hkh èkhjs&èkhjs c<+rk tkrk gSA blls Li"V gS fd dkj ds laosx esa
ifjorZu dsoy cy ds ifjek.k ls ugha gksrk gS cfYd ml le; ij Hkh fuHkZj djrk gS ftrus le; rd ml
ij cy yxrk gSA oLrq ds laosx esa ifjorZu ykus esa cy dk eku vkSj cy ds dk;Z djus dk le; egRoiw.kZ gSA

(Second law of motion)
xfr ds f}rh; fu;e ds vuqlkj ^^fdlh oLrq ds laosx ifjorZu dh nj yxk, x,

vlarqfyr cy ds lekuqikrh gksrh gSA**
;fn F usV vlarqfyr cy gks tks oLrq ij yx jgk gS] p laosx gks rks] xfr ds f}rh;

fu;e ds vuqlkj&

2 1

2 1

p -p
F

t -t
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tgk¡ t
1
 le; ij oLrq dk izkjfEHkd laosx p

1
 gS rFkk

t
2
 le; ij oLrq dk laosx p

2 
gSA

p
F

t
tgk¡ p = p

2
–p

1
 ¼laosx esa ifjorZu½

t = t
2
–t

1
 ¼le; esa ifjorZu½

;gk¡ lekuqikr fpà dks gVkus ds fy, K, ,d lekuqikfrd fLFkjkad] yxk;k tkrk gSA

F=K

K = 1 ysus ij F=

F=

m
F= [p = mv]

v
F m

t

v
a

t

F = ma

;gh xfr ds f}rh; fu;e dk xf.krh; :i gSA

;fn m = 1 fdyksxzke (1 kg)

a = 1 ehVj@lsd.M2 (1m/s2)

rks] F = 1 fdxzk × 1ehVj@ls2 (kg.m/s2)

F = 1 U;wVu (N)

1 U;wVu cy og cy gS ftls 1 fdxzk dh oLrq ij yxkus ij og 1 ehVj@lsd.M2 ds Roj.k ls xfr
djrk gSA U;wVu] cy dk SI ek=d gSA bls N ls n’kkZrs gSaA

 3 fdyksxzke nzO;eku okyh oLrq ij fØ;k’khy fu;r cy 25 lsd.M esa mlds osx dks 2
ehVj@lsd.M ls c<+kdj 3-5 ehVj@lsd.M dj nsrk gS rks yxk;k x;k cy dk ifjek.k Kkr djsaA

oLrq dk nzO;eku m = 3 kg

oLrq dk izkjafHkd osx u = 2 ms-1

oLrq dk vafre osx v = 3.5 ms-1

cy yxus dk le; t = 25 s
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Kkr djuk gS F = ?

ge tkurs gSa fd F = 2 1p p

t
=

mv mu

t

F =
( )m v u

t

F =
25

)25.3(3

F =
3 1.5

25
=

3 15

250
 = 

45

250

F = 0.18N

yxk, x, cy dk ifjek.k 0-18 U;wVu gksxkA

5 fdyksxzke dh ,d VªkWyh ij cy yxkus ls mlesa 10 ms-2 dk Roj.k mRiUu gksrk gSA vkjksfir
cy dh x.kuk djsaA

VªkWyh dk nzO;eku m = 5 kg

VªkWyh eas mRiUu Roj.k a = 10 ms-2

VªkWyh ij yxk cy F = ?

F = ma

F = 5 × 10

F = 50 N

VªkWyh ij yxk cy 50 U;wVu gSA

 ,d yach est ij lhèkh js[kk esa tk jgh 30 xzke nzO;eku dh xsan ds osx dk le; ds lkFk xzkQ
fn;k x;k gSA xssan dks fojkekoLFkk esaa ykus ds fy, fdruk ?k"kZ.k cy yxkuk gksxkA

xasn dk izkjafHkd osx u = 15 cm/s = 0.15 ms-1

xasn dk vafre osx v = 0

le; t = 5 s

xasn dk nzO;eku m = 30 gm = 0.03 kg

xsan ij yxk ?k"kZ.k cy F = ?

5

)15.00(03.0

t

u)-(v
mF

N0009.0
5

(-0.15)03.0
F

F = –9 × 10-4 N

;gk¡ _.kkRed fpUg ;g crkrk gS fd xasn dh izkjfEHkd xfr ds foijhr fn’kk esa ?k"kZ.k cy yx jgk gSA
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 5 fdxzk dh ,d oLrq ij 10 U;wVu dk cy 5 sec rd yxk;k tkrk gS] bl cy ls fdruk
Roj.k mRiUu gksxkA oLrq ds osx esa ifjorZu dh Hkh x.kuk djsaA

ges Kkr gS fd oLrq dk nzO;eku m = 5 kg

oLrq ij yxk cy F = 10 N

le; t = 5 s

gesa Kkr djuk gS Roj.k a = ?

vkSj osx eas ifjorZu v – u = ?

pwafd F = m a

vFkkZr~ 10 = 5 × a

a = 2m/s2

 a =
v u

t

2 =
5

v u

v – u = 2 × 5 m/s

               osx es ifjorZu ¾ v – u = 10 m/s

1- fØdsV f[kykM+h rsth ls vkrh xsan dks dSp djrs le; xsan idM+us ds lkFk vius gkFk ihNs D;ksa ys
tkrk gS\

2- dqN Å¡pkbZ ls iDds Q’kZ dh vis{kk dPps Q’kZ ij ;k Hkwls ds <sj ij dwnus ij pksV de yxrh gS] D;ksa\

3- ;fn usV vlarqfyr cy 'kwU; gks tk, rks D;k laosx Hkh 'kwU; gksxk\ le>k,¡A

(Third law of motion)

xfr dk r`rh; fu;e le>us ds fy, vkb, ,d fØ;kdyki djsaA

,d fLizax cSysal A ysa rFkk mldk fLFkj
fljk nhokj ij dhy ls yVdk nsaA

fLizax ds eqDr fljs dks [khapsa vkSj yxk, x, cy dk eku
uksV dfj,A
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,d vkSj fLizax cSysal B dks A ls tksM+saA tSlk fd fp=&5 esa fn[kk;k x;k gSA

vc A vkSj B dks ,d lkFk [khapsa vkSj eku uksV dfj,A

vki ns[krs gSa fd nksuksa fLizax rqyk,¡ ,d gh eku n’kkZrh gSaA D;ksa\

mi;qZDr mnkgj.k esa fLizax cSysal B fLizax cSysal A ij cy yxkrk gS vkSj nwljk fLizax cSysal A, fLizax
cSysal B ij leku cy foijhr fn'kk esa yxkrk gSA nksuksa leku cy nks vyx&vyx oLrqvksaa ij dk;Z djrs gSaaA
tc ,d oLrq nwljh oLrq ij cy yxkrh gS rks nwljh oLrq Hkh igyh oLrq ij foijhr fn’kk esa leku cy yxkrh
gSA oLrqvksaa ij yx jgs bu cyksa ds tksM+ksa dks fØ;k&izfrfØ;k dgk tkrk gSA

Xkfr ds rhljs fu;e ds vuqlkj ̂ ^izR;sd fØ;k dh lnSo cjkcj ,oa foijhr fn’kk esa izfrfØ;k gksrh gSA**
fØ;k vkSj izfrfØ;k cy lnSo nks vyx&vyx oLrqvksa ij dk;Z djrs gSaA blhfy, cy lnSo leku vkSj foijhr
fn’kk esa gksus ij Hkh usV cy 'kwU; ugha gksrkA

tc vki pyrs gSa rks D;k gksrk gS\ pyuk 'kq: djus ds fy, cy dh vko’;drk gksrh gS ftlls Roj.k
mRiUu gksrk gSA Roj.k mRiUu djus ds fy, ftl fn’kk esa gesa vkxs c<+uk gksrk gS mlds foijhr fn’kk esa ge
lM+d ij vius iSjksa ls cy yxkrs gSaA lM+d Hkh gekjs iSjksa ij mruk gh izfrfØ;k cy foijhr fn’kk esa yxkrh
gS ftlls ge vkxs c<+rs gSaA

è;ku nsa fd ;|fi fØ;k vkSj izfrfØ;k cy eku esa ges’kk leku gksrs gSa fQj Hkh ;g cy ,d leku
ifjek.k ds Roj.k mRiUu ugha djrs D;ksafd nksuksa oLrqvksaa dk nzO;eku ,d lk ugha gksrkA gekjs èkdsyus ls iF̀oh
ihNs dh vksj pyuk 'kq: ugha djrh fdarq gesa vkxs dh vksj t:j Roj.k ls xfr fey tkrh gSA

;fn A oLrq B oLrq ij F
1
 cy yxk, vkSj B oLrq A oLrq ij F

2
 cy yxk,¡ rks xfr ds r̀rh; fu;e

ds vuqlkj F
1
 = –F

2

;gk¡ _.kkRed fpà ;g n’kkZrk gS fd cy F
2
 dh fn’kk F

1
 ds foijhr gSA

rr̀h; fu;e ds dqN vkSj mnkgj.k lkspsaA

(The law of conservation of momentum)

ekuk fd vkids ikl nks xsan A vkSj B gSa ftudk nzO;eku Øe’k% m
A
 vkSj m

B
 gS

;g ,d gh ljy js[kk esa Øe’k% u
A
 vkSj u

B
 osx ls xfr dj jgh gSa rFkk mu ij dksbZ

vlarqfyr cy ugha yx jgk gSA t le; i’pkr~ nksuksa xsan vkil esa Vdjkrh gSa tgk¡ A, B

xsan ij F
AB
 cy rFkk B, A xsan ij F

BA
 cy yxkrh gSA blls A vkSj B ds osx Øe’k% V

A

vkSj V
B
 gks tkrs gSaA
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xsanksa }kjk ijLij yxk;k x;k cy xfr ds r`rh; fu;e ds vuqlkj leku ,oa foijhr fn’kk esa gS vr%

F
AB

 = –F
BA

bu cyksa ds dkj.k xsan ds osx esa ifjorZu gksrk gS ftlls xsan dk laosx ifjofrZr gks tkrk gSA

vr% xfr ds f}rh; fu;e ds vuqlkj %

cy ¾ laosx esa ifjorZu dh nj

B B B
AB

m (v u )
F =

t

A A A
BA

m (v u )
F =

t

Xkfr ds r̀rh; fu;e ls

F
AB

= – F
BA

B B B A A Am (v u ) m (v u )
=

t t

m
B
 (v

B 
– u

B
) = –m

A
 (v

A 
– u

A
)

m
B
v

B
 – m

B
u

B
 =  – m

A
v

A 
+ m

A
u

A

m
A
v

A
 + m

B
v

B
 = m

A
u

A 
+ m

B
u

B

Vdjkus ds ckn laosx = Vdjkus ds igys laosx

bl lehdj.k ls geus ik;k fd tc xsnksa ij dksbZ cká cy ugha yxrk gS rks mudk dqy laosx Vdjkus
ds ckn Hkh leku jgrk gSA nksukas xsanksa dk dqy laosx ugha cnyrk gS tcfd xsasnksa dk viuk&viuk laosx cny
tkrk gSA bls gh laosx laj{k.k dk fu;e dgrs gSaA

bl fu;e ds vuqlkj ^^cká vlarqfyr cy dh vuqifLFkfr eas nks oLrqvksa dk dqy laosx lajf{kr
jgrk gSA**

vkb,] bl gsrq fØ;kdyki ns[ksaA
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,d cM+s vkdkj dk xqCckjk ysa rFkk bleas iwjh rjg ls gok Hkjdj blds eq[k dks èkkxs ls ckaèk yasA

bl xqCckjs dh lrg ij Vsi dh enn ls ,d LVªkW yxk,¡A

LVªkW ds chp ls ,d yack o eghu èkkxk vkjikj
fudkysaA

vc bl èkkxs ds nksuksa fljksa dks nhokj ij yxk,¡A ¼fp=
Øekad&7½

vc xqCckjs ds e¡qg eas yxs èkkxs dks [kksy nsaA

tSls gh èkkxk [kskyrs gSa] xqCckjs esa Hkjh gok ckgj vkus
yxrh gSA

xqCckjs o LVªkW dh xfr dk voyksdu dfj,A

vki le> x, gksaxs fd ;gk¡ xfr dk rr̀h; fu;e ykxw gks jgk gSA ij D;k vki crk ldrs gSa fd
os oLrq,¡¡ dkSu lh gSa ftu ij ;g fu;e ykxw gks jgk gS\

bl fl)kUr ij dk;Z djus okys mnkgj.kkas dks <w¡f<,A

 40 fdxzk vkSj 20 fdxzk nzO;eku dh nks xksykdkj oLrq,¡¡ 10 m/s rFkk 50 m/s ds osx ls py
jgh gSaA budh fn’kk ,d nwljs dh vksj gSA dqN le; Ik’pkr os Vdjkdj vkil esa fpid tkrh gSaA bl tqM+h
gqbZ oLrq dk osx fdruk gksxk\

fn;k x;k gS fd

igys xksykdkj oLrq dk nzO;eku m
1

= 40 kg

nwljs xksykdkj oLrq dk nzO;eku m
2

= 20 kg

igys xksykdkj oLrq dk osx u
1

= 10 m/s

nwljs xksykdkj oLrq dk osx u
2

= 50 m/s

Vdjkus ds ckn fpids tksM+ dk osx v = ?

laosx laj{k.k fu;ekuqlkj  (m
1
 + m

2
) v = m

1
u

1
+ m

2
u

2

(40  + 20) v = 40 × 10 + 20 × (–50)

60v = 400 – 1000

[ oLrq,¡¡ ,d nwljs dh vksj xfreku gSa blfy, u
2 
= –50 m/s]

v =
600

60

v = –10 m/s
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Vdjkus ds ckn tqM+h gqbZ oLrq dk osx 10 ms-1 gksxk vkSj ;g  nzO;eku okyh oLrq dh fn'kk esa
xfr'khy gksxhA

 2 fdxzk dh ,d cUnwd ls 20 gm dh xksyh 100 ms-1 ds {kSfrt osx ls NksM+h tkrh gSA canwd
ds ihNs gVus dk osx Kkr djsaA

canwd dk nzO;eku m
1

= 2 kg

canwd dk izkjfEHkd osx u
1

= 0

xksyh dk nzO;eku m
2

= 20 gm = 0.02 kg

xksyh dk izkjfEHkd osx u
2

= 0

canwd dk vafre osx v
1

= ?

xksyh dk vafre osx v
2

= 100 m/s

laosx laj{k.k fu;e ls

m
1
v

1 
+ m

2
v

2
= m

1
u

1 
+ m

2
u

2

2 × v
1
 + 0.02 × 100 = 20 ×  0 + 0.020 ×  0

2v
1 
+ 2 =     0    ;k   2v

1 
= –2

                       v
1

= –1 m/s

vr% canwd 1 m/s osx ls ihNs dh vksj gVsxhA

1- ;fn fØ;k lnSo izfrfØ;k ds cjkcj gS rks Li"V djsa fd cSy xkM+h dks dSls [khap ikrk gS\

2- jkWdsV dh xfr fdl fl)kar ij vkèkkfjr gS\

3- ,d vfXu’keu deZpkjh dks rhoz xfr ls T;knk ek=k esa ikuh Qsadus okyh jcj dh ikbi ls rdyhQ
D;ksa gksrh gS\ Li"V djsaA

1- 1 kg vkSj 2 kg nzO;eku dh nks oLrq,¡ ,d gh js[kk ds vuqfn’k ,d gh fn’kk esa Øe’k% 2 ms-1 vkSj
1 ms–1 dh osx ls xfr dj jgh gSaA nksuksa oLrq,¡¡ Vdjkrh gSaA Vdjkus ds ckn izFke oLrq dk osx 1-5 ms-1 gks
tkrk gS rks nwljh oLrq dk osx Kkr djsaA
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Cky og cká dkjd gS tks fdlh oLrq dh fLFkj voLFkk vFkok xfrt voLFkk easa ifjorZu djrk gS ;k
ifjorZu djus dk iz;kl djrk gSA

Xkfr ds izFke fu;e ds vuqlkj ^^oLrq viuh fLFkj voLFkk vFkok xfrt voLFkk esa rc rd cuh jgrh
gS tc rd fd ml ij dksbZ cká vlarqfyr cy dk;Z u djsA**

fdlh oLrq dh og izof̀Ùk ftlds dkj.k oLrq viuh fLFkj voLFkk ;k xfr voLFkk esa ifjorZu dk fojksèk
djrh gS] tM+Ro dgykrh gSA fdlh oLrq ds tM+Ro dh eki mlds nzO;eku ij fuHkZj gSA

fdlh oLrq ds nzO;eku vkSj osx dk xq.kuQYk laosx dgykrk gSA laosx dh fn’kk ogh gksrh gS tks oLrq
ds osx dh fn’kk gksrh gSA laosx dk ek=d kgms-1 gksrk gSA

laosx eas ifjorZu djus esas yxk le; ;fn de gks rks cy T;knk gksxkA ,sls esa xfreku oLrq dks jksdus
esa pksV yxus dh laHkkouk c<+ tkrh gSA

xfr ds f}rh; fu;e ds vuqlkj fdlh oLrq ds laosx ifjorZu  dh nj ml oLrq ij vkjskfir vlarqfyr
cy ds lekuqikrh rFkk cy dh fn’kk esa gksrh gSA

cy dk SI ek=d U;wVu ;k kgms-2  gSA

xfr ds rr̀h; fu;e ds vuqlkj izR;sd fdz;k ds foijhr o cjkcj izfrfØ;k gksrh gSA fØ;k vkSj
izfrfØ;k nksuksa fHkUu&fHkUu oLrqvksa ij dk;Z djrh gSaA

;fn fdlh oLrq ij cká cy u yx jgk gks rks oLrq dk laosx lajf{kr jgrk gSA

(Key Words)

larqfyr cy (balanced force)] valrqfyr cy (unbalanced force)] tM+Ro (inertia), jSf[kd laosx (linear

momentum), jSf[kd laosx laj{k.k ds fu;e (laws of conservation of linear momentum)

1- lgh fodYi pqfu,&

(i) fdlh oLrq ds tM+Ro dk dkj.k gSA

¼v½ dsoy nzO;eku ¼c½ dsoy osx

¼l½ nzO;eku vkSj osx nksukas ¼n½ dksbZ Hkh ughaA
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(ii) ,d yM+dk ,d Vªsu ds fMCcs esa lcls Åij dh lhV ij cSBk gSA tc Vªsu ,d LVs’ku ij #drh
gS] mlh le; yM+dk vius ls Bhd uhps vius HkkbZ ds [kqys gkFk ij vke fxjkrk gSA vke
fxjsxk&

¼v½ Bhd mlds HkkbZ ds gkFk esaA

¼c½ mlds HkkbZ ds gkFk ls dqN nwj Vsªu pyus fd foijhr fn’kk esaA

¼l½ mlds HkkbZ ds gkFk esa dqN nwj Vªsu pyus dh fn’kk esaA

¼n½ buesa ls dksbZ Hkh ughaA

(iii) jkWdsV uksnu dk fl)kUr vkèkkfjr gS&

¼v½ xfr ds izFke fu;e ¼c½ xfr ds f}rh; fu;e

¼l½ nzO;eku laj{k.k ds fu;e ij ¼n½ laosx laj{k.k ds fu;e ij

(iv) ,d xksyk 500 N cy yxkus ij 0-06 lsd.M esa #d tkrk gSA xksys dk laosx gksxk&

¼v½ 500 N ¼c½ 500 kgm/s  ¼l½  30 kgm/s ¼n½ 30 N

2- fjDr LFkku dh iwfrZ djsa&

(i) laosx laj{k.k dk fu;e ------------------------------------------------- dh vuqifLFkfr esa ykxw gksrk gSA

(ii) ,d dekuhnkj rqyk ds nksuksa fljksa dks 20&20 fdyksxzke Hkkj ds cy ls [khapk tkrk gS rks rqyk
dk ikB~;kad ----------------------------------------------- gksxkA

(iii) xfr dk izFke fu;e --------------------------------------------------------- ds fu;e ls tkuk tkrk gSA

(iv) fdlh oLrq ds nzO;eku dks fLFkj j[krs gq, Roj.k dks nqxquk dj nsa rks cy ---------------------------------
------------------------------------ gks tk,xkA

(v) cy ------------------------------------- jkf’k gSA

1- rhu Bksl tks Øe'k% ,syqfefu;e] LVhy rFkk ydM+h ds cus gSa ,oa budk vkdkj rFkk vk;ru leku
gSaA crkvks blesa ls fdl Bksl dk tM+Ro T;knk gksxk vkSj D;ksa\

2- dkap ds crZu iDds Q’kZ ij fxjus ls VwV tkrs gSa ij jsr ij fxjus ls ughaA ,slk D;kas\

3- xfr ds f}rh; fu;e dk xf.krh; lw= fy[kdj mlesa iz;qDr ladsrksa dk vFkZ fyf[k,A

4- canwd pykus ij O;fDr dks ihNs dh vksj èkDdk D;ksa yxrk gS\
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5- cl dh Nr ij j[ks lkeku dks jLlh ls D;ksa ck¡èkk tkrk gS\

6- fl} djsa ;fn nks oLrqvksa ds laosx leku gSa rks gYdh oLrq dk osx Hkkjh oLrq ds osx ls vfèkd gksxkA

7- xfr ds rhljs fu;e ds vuqlkj tc ge fdlh oLrq ij cy yxkrs gSa rks oLrq mruk gh cy foijhr
fn’kk esaa yxkrh gSA ;fn og oLrq ,d dkj gks tks ,d lMd ds fdukjs [kM+h gS] laHkor% gekjs }kjk
cy yxkus ij Hkh dkj xfr’khy ugha gks ik,xhA ,d fo|kFkhZ bls lgh lkfcr djus ds fy, dgrk gS
fd nksuksa cy foijhr o cjkcj gSa tks ,d nwljs dks fujLr dj nsrs gSaA bl rdZ ij vius fopkj nsa vkSj
crk,¡ fd dkj foijhr fn'kk esa xfr’khy D;kas ugha gks ikrh\

8- 50 fdxzk nzO;eku dh ,d oLrq dk osx leku Roj.k ls pyrs gq, 6 lsdaM esa 4 ehVj@lsdaM ls 7
ehVj@lsdaM gks tkrk gSA oLrq ds igys vkSj ckn esa laosxksa o ml ij vkjksfir cy dh x.kuk djsaA

9- ,d QqVckWy vkSj Vsful ckWy leku osx ls xfr’khy gSaA nksuksa ,d nwljs ls vkeus&lkeus Vdjkrs gSa
rFkk dqN le; ckn nksuksa #d tkrs gSaA vxj Vdjkus dk le; varjky 1 lsd.M gS rks&

(i) dkSu ls ckWy ij cy dk lcls vfèkd izHkko iMs+xkA
(ii) fdl ckWy ds laosx esa lcls vfèkd ifjorZu gksxkA
(iii) fdl ckWy dk Roj.k lcls vfèkd gksxkA

10- fl) dhft, fd nks oLrqvksa dk dqy laosx muds ijLij Vdjkus ls iwoZ ,oa Vdjkus ds i'pkr~ leku
jgrk gSA


