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

cy (FORCE) :

izR;sd O;fDr vius nSfud vuqHko ls cy ds ckjsa esa lkekU; le> j[krk gSA tc vki vius Hkkstu dh [kkyh Fkkyh
dks /kdsyrs gSa rks vki ml ij cy vkjksfir djrs gSaA Bhd mlh izdkj tc vki xsan dks Qsadrs gSa ;k Bksdj ekjrs
gSa rks vki xsan ij ,d cy vkjksfir djrs gSaA bu mnkgj.kksa esa] ̂ cy* 'kCn dk lEcU/k ek¡lis'kh; xfrfof/k rFkk oLrq
ds osx esa ifjorZu ls gSA

cyksa ds çdkj (Types of Forces) :
1.  lEidZ cy ( Contact forces): tc Hkh nks oLrq,sa ,d&nwljs ds lEidZ esa vkrh gS rks os ,d&nwljs ij cy vkjksfir

djrh gSa ftls lEidZ cy dgrs gSaA
(a) vfHkyEc izfrfØ;k cy (N ;k R) [Normal reaction (N or R)] :;g lrg ds yEcor~ lEidZ cy

dk ?kVd gSA ;s ?kVd bl ckr dk ekiu djrk gS fd lEidZ dh lrgsa fdruh ǹ<+rk ls ,d&nwljs ij cy
yxkrh gSA

(b) ?k"kZ.k cy (f ) [Frictional force (f )] : ;g lrg ds lekUrj lEidZ cy dk ?kVd gSA ;g nksuksa lEidZ
lrgksa dh vkisf{kd xfr dk fojks/k djrk gSA

(c) ruko (Tension) : fdlh ruh gqbZ Mksjh] jLlh ;k pSu ds fljs }kjk vkjksfir cy ruko dgykrk gSA ruko
dh fn'kk dh izd`fr lnk f[kapko dh gksrh gSA

(d) fLiazx cy (Spring force) : izR;sd fLiazx bldh yEckbZ esa fdlh Hkh ifjorZu ds iz;kl dk izfrjks/k djrh
gS] ftruk bldh yEckbZ esa ifjorZu djsaxsa ;g mruk gh izfrjks/k djsxhA ,d fLiazx }kjk vkjksfir cy
F= –kx, }kjk fn;k tkrk gSA tgk¡ x, yEckbZ esa ifjorZu gS rFkk k fLiazx fu;rkad (stiffness constant)
gS (ek=d N/m) A

2. vlEifdZr cy (Non contact forces) :
 bu cyksa esa nks fcUnqvksa ds e/; dksbZ HkkSfrd lEidZ ugha gksrk gS rFkk ;s {ks=h; cy Hkh dgykrs gSaA tSls %& xq:Roh;
cy] fo|qr cyA
uksV : Hkkj : fdlh oLrq dk Hkkj og cy gS ftlls i`Foh bls vkdf"kZr djrh gSA bls xq#Ro cy ;k xq#Rokd"kZ.k
cy ds #i esa Hkh ifjHkkf"kr fd;k tkrk gSA

(2) foek (Dimension) :
cy = æO;eku × Roj.k

]MLT[]LT][M[]F[ 22  

(3) ek=d (Units) :

ije ek=d : (i) U;wVu (S.I.) (ii) Mkbu (C.G.S)
xq#Roh; ek=d : (i) fdyksxzke-cy (M.K.S.) (ii) xzke-cy(C.G.S)

U;wVu (Newton) :

,d U;wVu og cy gS tks 1 fdyksxzke æO;eku dh fdlh oLrq esa 1m/s2 dk Roj.k mRiUu djrk gSA
U;wVu    1 U;wVu = 1 kg m/s2

Mkbu (Dyne) :
,d Mkbu og cy gS] tks 1 xzke æO;eku dh fdlh oLrq esa 1cm/s2  dk Roj.k mRiUu djrh gSA
   1 Dyne = 1gm cm/sec2

cy ds ije ek=dksa ds e/; lEcU/k 1 U;wVu = 105 Mkbu
fdyksxzke-cy (Kilogram-force) :

;g og cy gS tks 1 kg æO;eku dh oLrq esa 9.8 m/s2 dk Roj.k mRiUu djrk gSA
 1 kg-f = 9.81 U;wVu

xzke-cy (Gram-force) :
;g og cy gS tks 1 gm  æO;eku dh oLrq esa 980 m/s2  dk Roj.k mRiUu djrk gSA
 1 gm-f = 980 Mkbu
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cy ds xq#Roh; ek=dksa ds e/; lEcUèk : 1 kg-f = 107 gm-f

(4) lw= amF


  dsoy rHkh ekU; gksrk gS tc cy fojke fLFkfr ;k xfr esa ifjorZu dj jgk gks rFkk oLrq dk æO;eku
fu;r o ifjfer gksA

(5) ;fn cy o Roj.k x, y o z-v{k ds vuqfn'k rhu ?kVd j[krs gks, rks

k̂FĵFîFF zyx 


  rFkk  k̂aĵaîaa zyx 


blls ;g Li"V gS fd zzyyxx maF,maF,maF 

(6) ,d oLrq dks ,d ljy js[kk ds vuqfn'k ,d leku :i ls xfr djkus ds fy;s fdlh cy dh vko';drk ugha gksrhA

maF  0F  (D;ksafd a = 0 )

(7) 10–15  ehVj nwjh ds fy;s dbZ çkÑfrd cyksa esa ls ukfHkdh; cy çcyre gS tcfd xq#Rokd"kZ.k cy nqcZyre gSA

(8) nks bysDVªkWuksa ds e/; fo|qr cy rFkk xq#Rokd"kZ.k cy dk vuqikr 43
ge 10F/F 

ge FF 

(9) fu;r cy (Constant force) : ;fn ,d cy dh fn'kk o ifjek.k fu;r gSA bls fu;r cy dgrs gSA

tM+Ro (INERTIA) :

(1) lHkh oLrqvksa dk og vUrfuZfgr xq.k ftlds dkj.k os viuh fojke fLFkfr ;k ljy js[kk esa ,d leku xfr ifjorZu
dk fojksèk djrh gS; tM+Ro dgykrk gSA

(2) tM+Ro ,d HkkSfrd jkf'k ugha gS] ;g dsoy oLrq dk og xq.k gS tks oLrq ds æO;eku ij fuHkZj djrk gSA

(3) tM+Ro dh dksbZ foek o ek=d ugha gksrs gSA

(4) cjkcj æO;eku dh nks oLrqvksa esa ftlesa ,d xfr esa o nwljh fojke ij gS] leku tM+Ro gksrk gS D;ksafd ;g dsoy
æO;eku dk dkjd gS rFkk osx ij fuHkZj ugha djrk gSA

funsZ'k rU= (Frame of Reference) :

(1) og rU= ;k Ýse ftles çs{kd fLFkr gS rFkk çsf{kr djrk gS] mldk funsZ'k rU= (Frame of reference) dgykrk gSA

(2) funsZ'k rU= vUrfj{k esa gksus okyh ?kVukvksa ds fLFkfr o le; dk ekiu djus ds fy;s funsZ'kkad i)fr o ?kM+h ls
lEcfUèkr gksrk gSA ge oLrq dh lHkh HkkSfrd jkf'k;ksa tSls&fLFkfr] osx] Roj.k bR;kfn dks bl funsZ'kkad i)fr esa crk
ldrs gSA

(3) funsZ'k rU= nks çdkj ds gksrs gS :  (i) tM+Roh; funsZ'k rU= (ii) vtM+Roh; funsZ'k rU=

(i) tM+Roh; funsZ'k rU= (Inertial frame of reference) :

(a) og funsZ'k rU= tks fojke ij gS ;k tks ,d leku osx ls ,d ljy js[kk esa xfreku gS] tM+Roh; funsZ'k rU= dgykrk
gSA

(b) tM+Roh; funsZ'k rU= esa u;wVu ds xfr ds fu;e ykxw gksrs gSA

(c) tM+Roh; funsZ'k rU= ; vRofjr funsZ'k rU= (Inertial frame of reference) ;k U;wVu (Newtonian) ;k xSyhfy;ks
(Galilean) funsZ'k rU= Hkh dgykrk gSA

(d) vkn'kZ :i ls czãk.M esa dksbZ Hkh tM+Roh; rU= fo|eku ugha gSA çk;ksfxd mís';ksa ds fy;s funsZ'k rU= dks tM+Roh;
ekuk tk ldrk gSA ;fn bldk Roj.k çsf{kr dh tkus okyh oLrq ds lkis{k ux.; gSA

(e) uhps fxjrs gq, lsc dk Roj.k ekius ds fy;s] i`Foh dks tM+Roh; rU= ekuk tk ldrk gSA

(f) xzgksa dh xfr çsf{kr djus ds fy;s] i`Foh dks tM+Roh; rU= ugha ekuk tk ldrk ysfdu blh mís'; ds fy;s lw;Z dks
tM+Roh; rU= ekuk tk ldrk gSA

Illustration :

fojke ij fLFkr fy¶V] fu;r osx ls xfreku ¼Åij ;k uhps½ fy¶V] lhèkh lM+d ij fu;r osx ls xfreku dkj
(ii) vtM+Roh; funsZ'k rU= (Non inertial frame of reference)  :
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(a) Rofjr funsZ'k rU= dks vtM+Roh; funsZ'k rU= dgrs gS(

(b) U;wVu ds xfr ds fu;e vtM+Roh; funsZ'k rU= esa ykxw ugha gksrs gSA
Illustration :

,d leku o`Ùkh; xfr ls xfr'khy dkj] fdlh Roj.k ls Åij ;k uhps dh vksj xfr dj jgh fy¶V] mBus okyk ry

U;wVu dk çFke fu;e (NEWTON'S FIRST LAW) :

,d oLrq viuh fojke fLFkfr ;k ljy js[kk esa ,d leku xfr dh voLFkk esa cuh jgrh gS] tc rd fd voLFkk ifjorZu
ds fy;s ml ij dqN ckg~; cy ugha yxk;k tkrkA

(1) ;fn oLrq ij dksbZ usV cy dk;Z ugha djrk gS] rks oLrq dk osx ifjofrZr ugha gks ldrk vFkkZr~ oLrq Rofjr ugha gks
ldrkA

(2) U;wVu dk çFke fu;e tM+Ro dks ifjHkkf"kr djrk gS rFkk bls lhèks rkSj ij tM+Ro dk fu;e dgk tkrk gSA tM+Ro
rhu çdkj ds gksrs gS :

fojke dk tM+Ro] xfr dk tM+Ro] fn'kk dk tM+Ro

(3) fojke dk tM+Ro (Inertia of rest) : ;g oLrq dk vius-vki viuh fojke fLFkfr esa ifjorZu ugha dj ikus dh v{kerk
gSA bldk vFkZ gS fd fojke ij fLFkr oLrq fojke ij cuh jgrh gS rFkk vius-vki xfr çkjEHk ugha dj ldrhA

Illustration :

(i) ,d O;fDr tks cl esa LorU= :i ls [kM+k gS] cl ds vpkud py nsus ij ihNs dh vksj >qd tkrk gSA tc cl vpkud
py iM+rh gS] rks 'kjhj dks xfr esa ykus okyk cy 'kjhj ¼O;fDr½ ds fupys Hkkx dks Hkh LFkkukUrfjr gks tkrk gS] blfy;s
'kjhj dk Hkkx cl ds lkFk xfr dh voLFkk esa vk tkrk gSA tcfd 'kjhj dk Åijh vèkZ Hkkx ¼tSls fd Åij ls Åij½
fojke ds tM+Ro dks ikj djus ds fy;s dksbZ cy çkIr ugha djrk gS rFkk blfy;s ;g viuh ewy fLFkfr esa gh jgrk
gSA bl rjg ls O;fDr ¼'kjhj½ ds nksuksa Hkkxksa ds eè; ,d vkisf{kd foLFkkiu gksrk gS rFkk ,slk yxrk gS tSls fd
O;fDr ds Åijh Hkkx dks ihNs dh vksj èkDdk fn;k x;k gksA

Note : ";fn cl dh xfr èkheh gS] rks xfr dk tM+Ro O;fDr ds 'kjhj dks ,d leku :i ls LFkkukUrfjr gks tk;sxk rFkk
blfy;s O;fDr dk lEiw.kZ 'kjhj cl ds lkFk xfr esa vk tk;sxk rFkk O;fDr dksbZ >Vdk vuqHko ugha djsxkA

(ii) tc ,d ?kksM+k vpkud py iM+rk gS] rks ?kqM+lokj Åij crk;s vuqlkj 'kjhj ds Åijh Hkkx ds fojke ds tM+Ro ds
dkj.k ihNs dh vksj fxj iM+rk gSA

(iii) ,d f[kM+dh ds dk¡p ij pykbZ xbZ xksyh blesa ,d Li"V
Nsn dj nsrh gS tcfd ml ij ,d iRFkj ekjus ij iwjk
dk¡p VwV tkrk gS D;ksafd xksyh dh pky iRFkj dh vis{kk
dgha vfèkd gksrh gSA blfy;s bldk dk¡p ds lkFk lEidZ
le; vYi gksrk gSA blfy;s xksyh dh fLFkfr esa] xfr ml

FkksM+s le; esa dk¡p ds dsoy NksVs Hkkx dks gh LFkkukUrfjr  

 

Cracks by the ball Hole by the bullet 
gksrh gSA vr% f[kM+dh ds dk¡p esa ,d lqLi"V fNæ gks tkrk
gS] tcfd xsan dh fLFkfr esa] lEidZ dk le; o {kS=Qy cM+s
gksrs gSA brus le; esa xfr lEiw.kZ f[kM+dh dks LFkkukUrfjr
gks tkrh gS] bl çdkj lEiw.kZ f[kM+dh esa njkjsa cu tkrh gSA

(iv) fp= esa n'kkZbZ xbZ O;oLFkk esa :

(a) ;fn Mksjh B dks vpkud >Vds ls [khapk tk;s rks ;g ruko dk vuqHko djsxh tcfd
æO;eku M ds fojke ds tM+Ro ds dkj.k ;g cy Mksjh A dks LFkkukUrfjr ugha gksxk rFkk
blfy;s Mksjh B VwV tk;sxhA

(b) ;fn Mksjh B dks 'kh?kzrk ls [khapk tkrk gS rks bl ij yxk;k x;k cy æO;eku M ls      

 

M 

A 

B 

gksdj Mksjh B ls A dks LFkkukUrfjr gks tk;sxk rFkk tc A esa ruko B ds ruko ls Mg

(M æO;eku dk Hkkj) vfèkd gksxk] Mksjh A VwV tk;sxh
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(v) ;fn ge ,d fxykl dks <+dus okys ,d fpdus dkMZ-cksMZ ds VqdM+s ij ,d flDdk j[ksa rFkk dkMZ-cksMZ ds VqdM+s dks
v¡xqyh ls vpkud èkDdk nsa] rks dkMZ-cksMZ fQlydj nwj fxj tkrk gS rFkk flDdk fojke ds tM+Ro ds dkj.k fxykl
esa fxj tkrk gSA

(vi) ,d njh dks ,d NM+ ls çgkj djus ij blesa ls èkwy d.k fxj tkrs gSA ,slk blfy;s gksrk gS D;ksafd çgkj djus ij
njh xfr esa vk tkrh gS tcfd èkwy d.k fojke ij gh jguk pkgrs gS vkSj blfy;s os vyx gks tkrs gSA

(4) xfr dk tM+Ro (Inertia of motion) : ;g oLrq dk og xq.k gS ftlesa og viuh ,d leku xfr dh voLFkk dks
ifjofrZr djus esa vleFkZ gksrh gS vFkkZr~ ,d leku xfr dh voLFkk esa oLrq u rks Lo;a Rofjr gks ldrh gS vkSj u
gh Lo;a eafnrA

Illustration :

(i) tc cl ;k Vªsu vpkud :drh gS] rks vUnj cSBs gq;s ;k=h vkxs dh vksj >qd tkrs gSA ,slk blfy;s gS D;ksafd mlds
'kjhj dk fupyk Hkkx cl ;k Vªsu ds lkFk fojke ij vk tkrk gS ysfdu Åijh Hkkx xfr ds tM+Ro ds dkj.k xfr
esa cus jguk pkgrk gS]

(ii) ,d xfr'khy Vªsu ls ckgj dh vksj dwnrs gq;s ,d O;fDr vkxs dh vksj fxj ldrk gSA
(iii) ,d èkkod yEch dwn ysus ls igys ,d fuf'pr nwjh rd nkSM+rk gSA ,slk blfy;s gS D;ksafd nksM+dj çkIr fd;k x;k

osx dwnus ds le; èkkod ds osx dks c<+k nsrk gSA vr% og yEch nwjh rd dwn ldrk gSA
(5) fn'kk dk tM+Ro (Inertia of direction) : ;g oLrq dk og xq.k gS ftlesa oLrq Lo;a viuh xfr dh fn'kk ifjofrZr

djus esa vleFkZ gksrh gSA

Illustration :

(i) tc ,d Mksjh ds ,d fljs ij c¡èks ,d iRFkj dks ?kqek;k tkrk gS rks Mksjh vpkud VwV tkrh gS] vkSj iRFkj o`Ùk dh
Li'kZ js[kk dh fn'kk esa mM+ tkrk gSA D;ksafd Mksjh esa f[akpko ls iRFkj dks o`Ùk esa xfr djus ds fy;s cy fey jgk
FkkA tSls gh Mksjh VwVrh gS] f[akpko [kRe gks tkrk gSA iRFkj ljy js[kk ds vuqfn'k xfr gksus ds dkj.k Li'kZ js[kk
dh fn'kk esa mM+ tkrk gSA

(ii) fdlh Hkh okgu dk ?kw.kZu djrk gqvk ifg;k feV~Vh Qsadrk gS] ftldk dkj.k gS fn'kh; tM+Ro ds dkj.k Li'kZ js[kk
esa xfrA

(iii) tc ,d dkj ,d oØ ij ?kwerh gS rks vpkud vUnj cSBk O;fDr ckgj dh vksj f[kldk fn;k tkrk gSA
Illustration :

tc cl vpkud eksM+ ysrh gS] rks ;k=h fdlds dkj.k ckgj dh vksj f[kldk fn;s tkrs gS
(1) xfr dk tM+Ro (2) xfr dk Roj.k (3) xfr dh pky (4)  (2) o (3) nksuksa

Sol. (3)
Illustration :

fu;r osx ls xfreku [kqyh dkj esa cSBk gqvk ,d O;fDr ok;q esa ÅèokZèkj Åij dh vksj ,d xsan Qsadrk gSA xsan dgk¡
fxjsxh\
(1) dkj ds ckgj (2) dkj esa O;fDr ds vkxs
(3) dkj esa O;fDr ds ,d vksj (4) Bhd ml gkFk esa ftlls bls Åij Qsadk x;k Fkk

Sol. (4) D;ksafd osx dk {kSfrt ?kVd dkj o xsan nksuksa ds fy;s leku gS vr% os fn;s x;s le;kUrjky esa cjkcj {kSfrt
nwfj;k¡ r; djrs gSA

U;wVu dk f}rh; fu;e (NEWTON’S SECOND LAW) :

U;wVu dk çFke fu;e ;g Li"V djrk gS fd D;k gksrk gS] tc oLrq ij dksbZ cy dk;Z ugha djrk gSA ;g ;k rks
fojke ij jgrh gS ;k fu;r pky ls ljy js[kk esa xfr djrh gSA U;wVu dk f}rh; fu;e bl ç'u dk mÙkj nsrk
gS fd D;k gksrk gS tc oLrq ij v'kwU; ifj.kkeh cy dk;Zjr gksaA

maFnet  …(1)

tM+Roh; funsZ'k rU= ls ns[kus ij ,d oLrq dk Roj.k bl ij dk;Zjr~ dqy cy ds lekuqikrh ,oa blds
æO;eku ds O;qRØekuqikrh gksrk gSA
blh çdkj, ge mi;qDr bdkbZ;ksa ds p;u }kjk U;wVu ds f}rh; fu;e ds fuEu xf.krh; dFku ls æO;eku] Roj.k
,oa cy esa lacaèk LFkkfir dj ldrs gS vr% lekuqikrh fu;rkad 1 gksrk gS :
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F = ma …(2)

geus crk;k gS fd Roj.k ,d oLrq ij dk;Zjr~ dqy cy F ds dkj.k gksrk gSA ,d oLrq ij dqy cy oLrq ij dk;Zjr~

lHkh cyksa dk lfn'k ;ksx gksrk gSA U;wVu ds f}rh; fu;e ds mi;ksx ls ç'u dks gy djus esa] ,d oLrq ij lgh

dqy cy Kkr djuk egRoiw.kZ gksrk gSA

D;k gksrk gS tc oLrq ij ,d lkFk dbZ cy dk;Z djrs gS\

bl fLFkfr esa] oLrq dsoy rHkh Rofjr gksrh gSA ;fn ml ij dk;Zjr usV cy 'kwU; ugha gSA

:.......FFFF 321net 


 lHkh cyksa dk lfn'k ;ksx

,d oLrq ij dbZ cy dk;Zjr gks ldrs gS] ysfdu Roj.k dsoy ,d gksrk gSA

è;ku ns fd lehdj.k 2 ,d lfn'k lw= gS rFkk blfy;s ;g rhuks ?kVd lehdj.kksa ds rqY; gSA

F
x
 = ma

x
F

y
 = ma

y
F

z
 = ma

z

tc usV cy 'kwU; gksrk gS] rks oLrq lkE;koLFkk esa dgh tkrh gSA ;fn usV cy 'kwU; gS] rks Roj.k Hkh 'kwU; gksxkA blfy;s

osx Hkh fu;r gksxkA vr% tc oLrq dk osx fu;r gksrk gS ¼tc oLrq fojke ij Hkh gksrh gS] rks Hkh½] oLrq lkE;koLFkk

esa dgykrh gSA

 cy] xfr esa ifjorZu dk dkj.k gSA

cy] xfr mRiUu ugha djrkA ge U;wVu ds çFke fu;e esa crk;s vuqlkj cy dh vuqifLFkfr esa xfr j[k ldrs gS(

cy] Roj.k }kjk ekik x;k xfr esa ifjorZu dk dkj.k gSA

ma dksbZ cy ugha gSA

lehdj.k 2 ;g ugha dgrh gS fd xq.kuQy ma ,d cy gSA oLrq ij yxus okys lHkh cyksa dks lehdj.k ds cka;h

vksj usV cy çkIr djus ds fy;s lfn'k :i ls tksM+k tkrk gSA bl usV cy dks fQj oLrq ds æO;eku o usV cy ls

çkIr Roj.k ds xq.kuQy ds cjkcj fd;k tkrk gSA

oLrq ij yxus okys cyksa ds vius fo'ys"k.k esa “ma cy ” dks lfEefyr ugha djsaA

U;wVu dk r`rh; fu;e (NEWTON'S THIRD LAW) :

çR;sd fØ;k ds fy;s lnk cjkcj ¼ifjek.k esa½ o foijhr ¼fn'kk esa½ çfrfØ;k gksrh gSA

(1) tc dksbZ oLrq fdlh nwljh oLrq ij cy yxkrh gS] rks nwljh oLrq Hkh igyh oLrq ij cjkcj o foijhr cy yxkrh gSA

(2) çÑfr esa cy ges'kk ;qXe esa gksrs gS] ,d vdsyk foyfxr cy lEHko ugha gSA fØ;k o çfrfØ;k ;qXe esa nksuksa cy
ges'kk leku çdkj ds gksrs gS ( mnkgj.k ?k"kZ.k ds fy,] xq:Rokd"kZ.k ds fy;s xq:Rokd"kZ.k bR;kfnA

(3) cy yxkus okyk dksbZ Hkh dkjd Hkh leku ifjek.k dk fdUrq fn'kk esa foijhr cy vuqHko djrk gSA dkjd }kjk
vkjksfir cy 'fØ;k (Action)' dgykrk gS rFkk blds }kjk vuqHko fd;k x;k çfrcy ' çfrfØ;k (Reaction)'

dgykrk gSA

(4) fØ;k o çfrfØ;k dHkh Hkh oLrq ij dk;Z ugha djrs gSA ;fn ,slk gksrk rks oLrq ij dk;Zjr dqy cy ges'kk 'kwU;
gksrk vFkkZr~ oLrq lnk lkE;koLFkk esa jgrhA

(5) ;fn oLrq B }kjk oLrq A ij yxk;k x;k cy (fØ;k) = oLrq A }kjk oLrq B ij yxk;k x;k cy (çfrfØ;k)
rc U;wVu ds xfr ds r`rh; fu;e ds vuqlkj

(6) mnkgj.k : (i) est ij j[kh gqbZ ,d iqLrd est ij ,d cy yxkrh gS tks iqLrd
ds Hkkj ds cjkcj gksrk gSA ;g fØ;k cy gSA est iqLrd ij leku cy yxkdj
iqLrd dks vkèkkj çnku djrh gSA

;g çfrfØ;k cy gSA    

 

R 

mg 
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tc fudk; fojke ij gksrk gS] rks bl ij usV cy 'kwU; gksrk gSA blfy;s fØ;k
o çfrfØ;k cy cjkcj o foijhr gksaxsA

(ii) rSjkdh] xfr ds r`rh; fu;e dh otg ls lEHko gks ikrh gSA

(iii) tc ,d cUnwd dks pyk;k tkrk gS] rks xksyh vkxs dh vksj ¼fØ;k½ xfr
djrh gSA cUnwd ihNs dh vksj ¼çfrfØ;k½ çfrf{kIr gksrh gSA

(iv) jcj dh xasn dk okil mNyuk xfr ds r`rh; fu;e ds dkj.k gksrk gSA
(v) tc pyus okyk O;fDr vius iSjksa }kjk ¼fØ;k½ èkjkry dks ihNs dh fn'kk esa

èkdsyrk gS] rks èkjkry O;fDr dks leku cy ls vkxs dh fn'kk esa ¼çfrfØ;k½       

 

R cos 

R 

R sin 

 

èkdsyrk gSA {kSfrt fn'kk esa çfrfØ;k dk ?kVd O;fDr dks vkxs dh vksj xfr
çnku djrk gSA

(vi) jsr ;k cQZ ij pyuk dfBu gksrk gSA
(vii) ydM+h ds CykWd esa dhy Bksduk ydM+h ds CykWd dks idM+s fcuk dfBu gksrk gSA

Illustration :

U;wVu ds xfr ds r`rh; fu;e ls lEcfUèkr fØ;k o çfrfØ;k cy :
(A) ,d gh oLrq ij dk;Z djrs gS
(B) fHkUu oLrqvksa ij dk;Z djrs gS
(C) vko';d ugha fd ifjek.k esa cjkcj gksa fdUrq leku fØ;k js[kk vo'; j[ksaxs
(D) ifjek.k esa vo'; cjkcj gksaxs fdUrq leku fd;k js[kk j[kuk vko';d ugha gSA

eqDr fi.M vkjs[k (Free Body Diagram) :

bl fp= esa] v/;;u dh tkus okyh oLrq dks blds ifjos'k ls foyfxr j[kk tkrk gS rFkk oLrq ij dk;Zjr cy n'kkZ;s
x;s gSA

Illustration :

  

 

m1 

m1a 

m1g sin 

T m2a 

m2g sin 

T 

m2 
a 

m1 m2 

T 
T 

a 

  
Free body diagram 

of mass m1 

Free body diagram 

of mass m2 

fy¶V esa oLrq dk vkHkklh Hkkj (Apparent Weight of a Body in a Lift)

tc m æO;eku dh ,d oLrq dks ,d HkkjksÙkksyd e'khu ij j[kk tkrk gS tks fd
fy¶V esa j[kh gS] rks oLrq dk okLrfod Hkkj mg gksrk gSA

    

 

mg 

R 

;g ml HkkjksÙkksyd e'khu ij dk;Z djrk gS tks e'khu ds ikB~;kad }kjk
crk;h xbZ çfrfØ;k R çnku djrk gSA oLrq ij lEidZ lrg }kjk yxk;h
xbZ ;g çfrfØ;k ¼çfrfØ;k cy½ oLrq dk vkHkklh Hkkj gksrk gSA



NEWTON'S LAWS OF MOTION & FRICTION

Page # 8

fLFkfr    fp= osx Roj.k   çfrfØ;k fu"d"kZ

fy¶V fojke ij gS

 

     Spring Balance 

R 

mg 

LIFT 

v = 0    a = 0 mgR
0mgR




      HkkjokLrfod
 HkkjvkHkklh 

fy¶V fu;r osx ls  

     Spring Balance 

R 

mg 

LIFT 
v = fu;r    a = 0 mgR

0mgR



      HkkjokLrfod

 HkkjvkHkklh 

Åij ;k uhps xfreku gS

fy¶V 'a' dh nj ls

 

a 

     Spring Balance 

R 

mg 

LIFT 

v = ifjorhZ    a < g )ag(mR
mamgR



       HkkjokLrfod

 HkkjvkHkklh 

Åij dh vksj Rofjr gS

fy¶V 'g' dh nj ls
 

g 

     Spring Balance 

R 

mg 

LIFT 

v = ifjorhZ    a = g mg2R
mgmgR




       HkkjokLrfod
 HkkjvkHkklh

 2


Åij dh vksj Rofjr gS

fy¶V 'a' dh nj ls
 

a 

     Spring Balance 

R 

mg 

LIFT 

v = ifjorhZ    a < g )ag(mR
maRmg



       HkkjokLrfod

 HkkjvkHkklh 

uhps dh vksj Rofjr gS

fy¶V 'g' dh nj ls

 

g 

     Spring Balance 

R 

mg 

LIFT 

v = ifjorhZ    a = g
0R

mgRmg



       )(HkkjghurkwU;'k

 HkkjvkHkklh 

uhps dh vksj Rofjr gS

fy¶V a(>g) dh nj
 

a > g 

     Spring Balance 

R 

mg 

LIFT 

v = ifjorhZ    a > g

veR
mamgR
maRmg



 _.kkRed vkHkklh Hkkj

ls uhps dh vksj dk dksbZ vFkZ ugha gS]
Rofjr gS blfy;s ;g 'kwU; gksxk]

;fn _.kkRed gksxk rks
oLrq fy¶V ds Q'kZ ls Åij
mBdj Nr ls fpid
tk;sxh
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lEidZ eas j[kh oLrqvksa dh xfr (MOTION OF BODIES IN CONTACT) :

fLFkfr-I :

f}oLrq fudk; (Two body system) :

ekukfd cy F æO;eku m1ij vkjksfir gSA

B
A

ff m1 m2

F

eqDr fi.M vkjs[k (Free body diagrams) :

(ÅèoZ cy ls dksbZ xfr mRiUu ugha gksrh] vr% fp= esa ugha n'kkZ;k x;k gSA)

fF m1

F– f = m a1

m2

f

F = m a2

A ds fy;s B ds fy;s

 a = 
21 mm

F

 rFkk  f = 
21

2

mm

Fm



(i) ;gk¡ f dks lEidZ cy dgk tkrk gSA

(ii) fudk; dk Roj.k fuEu lw= ls Kkr fd;k tk ldrk gS

a = ekudqy æO;

cy

uksV : ;fn cy F, m2 ij vkjksfir gS] Roj.k leku jgsxk] ysfdu lEidZ cy fHkUu gksxk vFkkZr~

f ' = 
21

1

mm

Fm



fLFkfr-II :

n'kkZ;s x;s CykWdksa dks cy F ls èkdsyk tk jgk gSA F1, F2 Øe'k% M1 o M2 rFkk M2 o M3 ds e/; lEidZ cy gSA

M1 M2 M3

a

F

321 MMM

F
a


 M3 dk FBD  

a

F2 M3

 F2 = M3a

F1 – F2 = M2a  F1 = (M3 + M2)a M2 dk FBD  

a

F1 M2

F2

or F
MMM

MM
F,F

MMM

M
F

321

32
1

321

3
2 
















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f?kjuh (Pulley) :

vkn'kZ f?kjuh dks Hkkjghu o ?k"kZ.kghu ekuk tkrk gS
vkn'kZ Mksjh æO;ekughu o vfoLrkjh; gSA     

f?kjuh dk ,dek= dk;Z ¼tks ?kw.kZu dks eafnr 
djus ds fy;s bldh èkqjh ij dksbZ ?k"kZ.k ugha 
j[krh½ Mksjh dh fn'kk dks ifjofrZr djuk gS 
tks nks CykWd dks tksM+rh gSA

f?kjuh Mksjh esa cy dh fn'kk dks ifjofrZr dj ldrh gS
ysfdu ruko dks ughaA
f?kjuh ds dk;Z dks fuEu mnkgj.k }kjk le>k;k x;k gSA

çfrcfUèkr lehdj.ksa (Constraint Equations) :

dqN fuf'pr rU=ksa esa xfr çfrcfUèkr gksrh gSA çfrcUèk dk vFkZ gS % ikcUnh (restriction), vkjksi.k (impose), lhek
(limit)A çk;% gekjk lkeuk ,slh fLFkfr;ksa ls gksrk gS tgk¡ ,d ;k vfèkd oLrq;sa f?kjuh ls xqtjrh Mksjh ds ekè;e
ls tqM+h gksrh gSA bl çdkj budh xfr vkil esa lEcfUèkr gksrh gSA xfr dk rkRi;Z-osx vkil esa lEcfUèkr gksrs
gSA ge ;gk¡ osxksa ds eè; bl lEcUèk dks Kkr djus ds fy;s nks fofèk;k¡ crk jgs gSaA è;ku ns fd çfrcfUèkr lehdj.ksa
æO;eku ls LorU= gksrh gSA

a) n`'; tk¡p }kjk çfrcfUèkr lehdj.k
b) 'kfDr fofèk }kjk çfrcfUèkr lehdj.k

Illustration :

fp= esa n'kkZ;s x;s æO;ekuksa dk Roj.k Kkr dhft;sA æO;ekuksa ds eè; dk;Zjr cy Hkh Kkr dhft;sA æO;ekuksa ds
iyV nsus ij ifj.kke D;k gksxk\

F = 5 N
2 kg 3 kg

F = 5 N
2 kg 3 kg

Illustration :

fp= esa n'kkZbZ xbZ O;oLFkk ds fy;s, Kkr dhft;s % (a) çR;sd CykWd dk Roj.k (b) çR;sd Mksjh esa ruko
 

Ans: 2 m/s2; T
1
 = 16N; T

2
 = 10 N

Illustration :

æO;eku m1 ds fy, : T = m1 a

æO;eku m2 ds fy, : m2g – T = m2a

Roj.k
)mm(

gm
a

21

2


   

)mm(

mm
T

21

21


                   

m2

a

m1

a

T

f?kjuh ij ç.kksn T2P 
Illustration :

(m1 > m2)

m2

a

M

a

T2

m1

a
T1

m g1 1 m g2 2

m1g – T1 = m1a
T2 – m2g = m2a
T1 – T2 = Ma
by (i), (ii) and (iii)

g
)Mmm(

)mm(
a

21

21





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Illustration :

,d vkur ry ij ,d f?kjuh ls fuyfEcr æO;eku nwljs æO;eku ls la;ksftr gSA

æO;eku m1 ds fy, : m1g – T = m1a

a
T

a

m g2
m

cos
2


m

gsin
2



m 2

m g1

T

æO;eku m2 ds fy, : T – m2g sin = m2a

Roj.k g
)mm(

)sinmm(
a

21

21






)mm(

)sin1(mm
T

21

21






Illustration :

m1 æO;eku ds fy, : T1 – m1g = m1a

m2

T1
T1

m1
a

m g1

m2

m g2

T2

m g1

a
m2 æO;eku ds fy, : m2g + T2 – T1 = m2a

m3 æO;eku ds fy, : m3g – T2 = m3a

g
)mmm(

)mmm(
a

321

132






mijksDr ç'uksa ls ge ruko T1 o T2 dh x.kuk dj ldrs gSA
Illustration :

fuEu fp= esa ,d f?kjuh fudk; n'kkZ;k x;k gS] f?kjuh P1 n<̀+ vkèkkj ls fQDl gS rFkk f?kjuh P2 eqDr :i
ls Åij ;k uhps dh vksj xfr djus esa l{ke gSA f?kjuh;k¡ ,oa Mksfj;k¡ vkn'kZ gSA nks æO;ekuksa A o B ds Hkkj
Øe'k% 200 N o 300 N gSA ruko T1 o T2 rFkk A o B ds Roj.k Hkh Kkr dhft,A (g = 10 m/s2)

Sol. kg20
10

200

g

N200
mA  rFkk kg30

g

N300
mB 

m

A
200N

a1

m

300N

B
T

P2

T2
T2

P1

T2pwafd Mksjh vkn'kZ gS rFkk Mksjh ds vuqfn'k ruko leku jgrk gSA
f?kjuh P2 ij dk;Zjr~ cy Åij dh vksj 2T2 ,oa uhps dh vksj T1 gSA

T1 = 2T2

B dks Åij ys tkus esa yxk;k x;k cy 2T2 gS tcfd A ij Åij dh vksj
,d [khapko cy dsoy  T2 gSA
blfy, æO;eku B Åij mBrk gS tcfd A uhps dh vksj xfr djrk gSA
ekukfd A dk Roj.k = a1 uhps dh vksj rFkk

B dk Roj.k = a2 Åij dh vksj

tcfd A ds uhps dh vksj x ds fy,, B dsoy 
2

x
 foLFkkiu djrk gSA

vr% a1 = 2a2

A ds fy, xfr dh lehdj.k 200 – T2 = 20 a1 ...(i)

B ds fy, xfr dh lehdj.k T1 – 300 = 30 a2  2T2 – 300 = 30 × 
2

a1

 2T2 –  300 = 15 a1 ...(ii)

(i) o (ii) dks gy djus ij  
2

1 s/m8018.1
55

100
a   

21
2 s/m9090.0

2

a
a 

rFkk T1 = 30 a2 + 300 = 27.27 + 300 = 327.27 vkSj N64.163
2

T
T 1

2 
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Illustration :

25 kg ds ,d ckWDl C esa [kM+s 100 kg æO;eku dk ,d isUVj a Roj.k ls ckWDl ds lkFk Lo;a dks Åij dh
vksj [khaprk gSA ;fn isUVj ckWDl ds Q'kZ ij 450 N çHkkoh cy vkjksfir djrk gS] rks

x.kuk dhft, : (a) isUVj dk Roj.k ,oa (b) Mksjh esa ruko (g = 10 m/s2)

Sol. Mksjh esa ruko T = isUVj }kjk vkjksfir [khapko cy

lEiw.kZ fudk; dh xfr ds fy,

T

T

125g B
C

a

2T – 125 g - 125a ...(i)

,d isUVj ds fy,

T

N=450

100g

T + 450 – 100 g = 100 a

(i) ,oa (ii) dks gy djus ij %

a = 2m/s2 rFkk T = 750 N

egRoiw.kZ leL;k,sa (IMPORTANT PROBLEMS) :

Illustration :

(a) M æO;eku dk ,d CykWd fp= esa n'kkZ, vuqlkj cy F }kjk [khapk tkrk gSA CykWd dh yEckbZ 'L' gSA
ck,as fljs ls x nwjh ij CykWd esa ruko gSA
(b) vc nk,sa fljs ls x nwjh ij CykWd eas ruko dh x.kuk dhft,A

Ans. (a)
L

Fx

M

F

L

Mx
Tx 

L

FM

x

(b)
L

xLF
Tx

)( 


L

F M

x
Illustration :

6 kg o 4 kg æO;eku ds nks CykWd 2 kg æO;eku dh ,d jLlh }kjk la;ksftr gS ,oa fp= esa n'kkZ,
vuqlkj ?k"kZ.kjfgr Q'kZ ij fojke esa gSA ;fn 60 N dk fu;r cy 6 kg CykWd ij vkjksfir fd;k tkrk
gS, rks A, B rFkk C ij jLlh esa ruko Øe'k% gS%
(1) 30 N, 25 N, 20 N

(2) 25 N, 30 N, 20 N PQ
ABBC

4kg 2kg 6kg

F=60N

T(3) 20 N, 30 N, 25 N

(4) 30 N, 20 N, 25 N

Sol. fudk; dk æO;eku 6 + 4 + 2 = 12 kg  gS rFkk vkjksfir cy 60 N gS, rks fudk; dk Roj.k

a = 
m

F
 = 

12

60
 = 5 m/s2
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vc 4kg æO;eku ds CykWd Q rFkk æO;eku 2kg dh jLlh dks [khapus esa fcUnq A ij ruko

TA = (2 + 4) × 5 = 30N

blh çdkj B o C ds fy,,

TB = (1 + 4) × 5 = 25N

rFkk TC = (0 + 4) × 5 = 20N

vr% lgh mÙkj (A) gSA

uksV: bl çdkj dh leL;k esa, jLlh æO;ekughu ugha gS, ruko Mksjh ds fHkUu fcUnqvksa ij fHkUu gS, ruko vkjksfir
cy ds lehiLFk fljs ij vfèkdre gS rFkk nwjLFk fljs ij U;wure gksrk gSA

Illustration :

M

æO;ekughu
Mksjh

T

T

Nr

M

T

Mg

 èkjkry ds lkis{k M dk eqDr fi.M vkjs[k

(a) tc fudk; fLFkj gS

T – Mg = 0

(b) fudk; Roj.k ‘a’ ls Åij xfr djrk gS

T = M(g + a)

(c) fudk; Roj.k 'a ls uhps xfr djrk gS

T = M(g – a)

Illustration :

Ms æO;eku dh ,d ,dleku jLlh Nr ls yVd jgh gSA jLlh ds eqDr fljs ls x nwjh ij ruko Kkr dhft;sA

(a) tc fudk; fLFkj gS

(b) tc fudk; Åij dh vksj Rofjr gks jgk gS

(c) tc fudk; uhps dh vksj Rofjr gks jgk gS

Sol. Ms æO;eku dh le:i jLlh fupys Hkkx dk FBD

x

L

Tx

M gx
L
s 

x

(a) fLFkj fudk; 
L

gxM
T s
x 

(b) ;fn jLlh Åij dh vksj Rofjr gks jgh gS] rks )( ag
L

xM
T s
x 

(c) ;fn jLlh uhps dh vksj Rofjr gks jgh gS] rks )( ag
L

xM
T s
x 
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fLçax cy (Spring force) :

;gk¡ ge ,d vkn'kZ fLçax ds ckjs esa ckr djrs gS] vFkkZr~ m
s
 = 0.

 bl çdkj fLçax ds nksuksa vksj dk;Zjr cy leku gksrs gSaA

 tc ,d èkkrq ds rkj dks lfiZykdkj :i fn;k tkrk gS] rks ;g fLçax cu tkrh gSA

 blds fljksa ds e/; dh ljy js[kk bldh yEckbZ dgykrh gSA

 tc bls ,d {kSfrt Vscy ij j[kk tkrk gS] rks fLçax dh yEckbZ bldh ewy yEckbZ (l
0
) dgykrh gSA

 fLçax bldh yEckbZ esa o`f) djds çlkfjr ;k bldh yEckbZ esa deh djds ladqfpr gks ldrh gSA

 tc fLçax dks çlkfjr fd;k tkrk gS] ;g iqu% ladqfpr gksus dk ç;kl djrh gS] rFkk tc ladqfpr fd;k tkrk gS]

rks ;g iqu% çlkfjr gksus dk ç;kl djrh gSA

 ;fn foLrkj ,oa ladqpu vfèkdre ugha gS] ¼bls lhekUr lhek esa gksuk dgrs gS½] rks fLçax }kjk yxk;k x;k cy blds

foLrkj ;k ladqpu ds lekuqikrh gksrk gSA

  F = kx. --- gqd dk fu;e (N/m)

[;g cy fLçax esa ruko ds lanHkZ esa gksrk gS]    F F

lo + x
F F

lo + x

;gk¡, k 
0

1



ekukfd nks O;fDr fLçaxksa dks bl çdkj [khap jgs gS fd fLçax ,d vksj ls x
1
 rFkk nwljh vksj ls x

2
 rd çlkfjr gksA

rc, x
1
 + x

2
 = x

0

rqY; fLçax fu;rkad (Equivalent spring constant) :

lekUrj Øe esa la;ksftr : rqY;  1 2 ...k k k   Fm Fm Fm

k1

k2

 1 2 1 2
( )

eq eq
F k k x F k x k k k     

Js.khØe esa la;ksftr :   
 

1 2

1 1 1
...

k k k
  

 1 1 2 2 1 2

1 2

1 1 1
eq

eq

k x k x F x x x

F k x
k k k

   

        

k1
Fm

k2k1
Fm

k2

;g cy inkFkZ ds ijek.kqvksa ds e/; fo|qrpqEcdRo ds dkj.k iqu% çkIr gksrk gSA

Illustration :

K fLçax fu;rkad dh ,d fLçax dks 1 : 3 vuqikr esa dkVk tkrk gSA ,dy fLçaxksa dk fLçax fu;rkad Kkr dhft,A
Sol. ekuk ewy fLçax dh yEckbZ l

0
 gS]

 
4

0
1


  rFkk

4

3 0
2


   , nks Hkkx gS

Kl
0
 = K

1
l
1
 = K

2
l
2

1

0
1

K
K




 = K4

4/

K

0

0 




3

K4

4/3

KK
K

2

0

2

0
2 








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Illustration :

fuEu fp= nks fHkUu O;oLFkkvksa esa la;ksftr ,d gYds fLçax rqyk dks n'kkZrk gSA iSekuk fLçax esa ruko dk ekiu djrk gSA

    

rqyk ds ikB;kad dk vuqikr (Ra/Rb)  _________ gSA

Sol. fLçax rqyk esa ikB;kad = 
2

TT 21 

T
1
 = cka;h Mksjh esa ruko

20 kg

T1
T2

T
2
 = nka;h Mksjh esa ruko

fLFkfr a esa
T

1
 = 20g T

2
 = 20g

 ikB;kad
a
 = 20 g

fLFkfr b esa
T

1
 = 20 g T

2
 = 20 g

ikB;kad
b
 = 20g

 vuqikr 1
R

R

b

a 

Illustration :

,d n`<+ f?kjuh ls, 2 kg, 1 kg o 3 kg æO;eku fp= esa n'kkZ, vuqlkj yVdk,a tkrs gSA fLçax esa foLrkj Kkr dhft,
;fn k = 100 N/m (fLçax ds dkj.k nkSyu ux.; gS)

(1) 0.1 m (2) 0.2 m (3) 0.3 m (4) 0

Sol. ekukfd Mksjh esa foLrkj x gks,

2kg

3kg

1kg1kg

k

T1

Aa
T1

B a

C a

T2

A1 dk FBD
2kg

T1

2g

a
T1– 2g = 2a ...(1)

T2 = kx ...(2)
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B1 dk FBD 1kg

T1

1g

a

T2

1g + T2 – T1 = 1.a ...(3)

C1 dk FBD

T2

3g

a 3g – T2 = 3a

lehdj.kksa dks gy djus ij, x = 0.2 m

?k"kZ.k (FRICTION) :
tc oLrq lrg ij ;k ok;q ;k ty tSls fdlh ';ku ek/;e esa xfr esa gSa] rks oLrq dh blds ifjos'k ls
ikjLifjd fØ;k ds dkj.k xfr dk fojks/k gksrk gS] ge bl izfrjks/k dks ?k"kZ.k cy dgrs gSa] ?k"kZ.k cy dk
gekjs nSfud thou esa vR;f/kd egRo gSA blh ds dkj.k gekjk pyuk lEHko gksrk gS rFkk ;g ifg;ksa okys
okguksa dh xfr ds fy;s Hkh vR;ko';d gSA

?k"kZ.k cy nks çdkj ds gksrs gS :
1. LFkSfrd ?k"kZ.k  ‘fs’ 2. xfrd ?k"kZ.k ‘fk’

LFkSfrd ?k"kZ.k (Static Friction) :
nks lEidZ lrgksa ds e/; LFkSfrd ?k"kZ.k fs < s N }kjk fn;k tkrk gS] tgk¡ N lEidZ lrgksa ds e/; vfHkyEcor~
cy gS rFkk s ,d fu;rkad gS tks lrgksa dh izd̀fr ij fuHkZj djrk gS rFkk "lhekUr ?k"kZ.k xq.kkad" dgykrk
gSA
LFkSfrd ?k"kZ.k fLFkj oLrq ij dk;Z djrk gSA blds eku fLFkfr dks lUrq"V djrs gSa

fs < s N
s –  lhekUr ?k"kZ.k xq.kkad

LFkSfrd ?k"kZ.k dk f'k[kj eku (fs(max) = sN) gksrk gS tc ,d lrg nwljh lrg ij fQlyus gh okyh gks]
bl fLFkfr esa LFkSfrd ?k"kZ.k lhekUr ?k"kZ.k dgykrk gSA

xfrd ?k"kZ.k (k) [Kinetic Friction (k)] :
;g nks lEidZ lrgksa ij dsoy rc dk;Z djrk gS tc nksuksa lEidZ lrgksa ds e/; vkisf{kd fQlyu ;k
vkisf{kd xfr gks jgh gksrh gSA

fk = kN
lEidZ lrg dh ,d&nwljs ds lkis{k vkisf{kd xfr dk ,d cy ds }kjk fojks/k fd;k tkrk gS gS tks
fk = k N }kjk fn;k tkrk gS, tgk¡ N lEidZ lrgksa ds e/; vfHkyEc cy gS rFkk k ,d fu;rkad gS ftls
‘xfrd ?k"kZ.k xq.kkad’ dgrs gS] tks ògn :i esa lEidZ lrgksa dh izd̀fr ij fuHkZj djrk gSA

mg

kN

N

v

dqN egRoiw.kZ fcUnq (IMPORTANT POINTS) :

(1) k dk eku çk;ksfxd çs{k.k ls lnSo s (k < s) ls de gksrk gSA

(2) ;fn ç'u esa dsoy ?k"kZ.k xq.kkad () fn;k tkrk gS rks s = k =  dk ç;ksx dhft,A

(3) s o k dk eku i`"B {kS=Qy ls LorU= gksrk gS rFkk ;g dsoy lEidZ lrgksa ds i`"B xq.kèkeks± ij fuHkZj djrk gSA
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(4) k , vkisf{kd pky ls Lora= gksrk gSA

(5) s o k fn, x, i`"B;qXe dk xq.kèkeZ gS tSls % ydM+h ls ydM+h ds la;kstu ds fy, 1 , ydM+h ls yksgs ds la;kstu
ds fy, 2 rFkk vkxs blh çdkj lsA

fs (max)

LFkSfrd ?k"kZ.k

45º

xfrd ?k"kZ.k

?k"kZ.k
cy

vkjksfir
cy

,d oLrq ij vkjksfir cy ds lkFk ?k"kZ.k cy ds 
ifjorZu dk xzkQh; fu:i.k

Illustration :

  m = 20 kg,  s = 0.5, CykWd ij ?k"kZ.k Kkr dhft,A

Sol. N + 60 – mg = 0
N = 140
fs max = sN

 fs max = 70

>qdko dks.k (ANGLE OF REPOSE) :

,d fLFkfr ij fopkj dhft, ftlesa ,d CykWd '' ?k"kZ.k xq.kkad ds lkFk ,d vkur ry ij j[kk gqvk gS] rks
vkur ry ds dks.k dk vfèkdre eku ftl ij CykWd fojke esa jg ldrk gS] >qdko dks.k dgykrk gSA

N – mg cos = 0
fs max = s mg cos

tc fQlyuk vkjEHk djrk gS  fs = fs max

 mg

mgsin


fs

mgcos

N

blh çdkj  mg sin =  mg cos
     tan = s.

'tan–1s' >qdko dks.k dgykrk gS

uksV: tc Hkh ̂lEidZ lrg* 'kCn dk mi;ksx fd;k tkrk gS bldk rkRi;Z gS fd ?k"kZ.k ,oa vfHkyEc lEidZ cy
rFkk vfHkyEc ds lkFk lEidZ cy ds dks.k dk lfn'k ;ksx ?k"kZ.k dks.k dgykrk gSA

vkur ry ij CykWd (Block on Inclined Plane) :

1. ;fn µ  tan gS, rks CykWd vkur ry ij fLFkj jgsxk rFkk CykWd ij

dk;Zjr~ ?k"kZ.k cy mg sin ,oa çÑfr esa LFkSfrd gksxkA

f = mg sin  mg
 si

n 

f

µ
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2. ;fn ,d CykWd fu;r osx ls vkur ry ij uhps fQlyrk gS]

CykWd ij dk;Zjr ?k"kZ.k cy mg  sin ,oa xfrd çÑfr j[ksxkA

 f = mg sin 


v

f

3. ;fn µ < tan gS, rks CykWd Roj.k a ls vkur ry ls uhps fQlysxk
a = g sin  – µ g cos 

?k"kZ.k cy çÑfr esa xfrd gksrk gS rFkk f = N =  mg cos  (mg sin ls de) }kjk fn;k tkrk gSA



a

4. ;fn ,d CykWd vkur ry ls Åij ç{ksfir fd;k tkrk gS] rks eanu a, a = g sin  + µ g cos  }kjk fn;k
tkrk gSA



a µ

v

5. ;fn mg sin  ?k"kZ.k cy ls vfèkd gS] rks CykWd uhps fQlyus dh ço`fÙk j[krk gSA fQlyu dks jksdus ds
fy, vko';d U;wure cy gS

F
min

 = mg sin  – µ mg cos 

mg
 si

n 

f

F

6. ;fn vki CykWd dks Åij èkdsyus dk ç;kl djrs gS] rks ?k"kZ.k cy ,oa mg sin nksuksa CykWd ds Åij dh
vksj xfr dk fojksèk djrs gS] blfy, Åij dh vksj xfr djus ds fy, vko';d U;wure cy fn;k tkrk gS

F
min

 = mg sin  + µ mg cos 

mg
 si

n  f

F

uksV : fLFkfr 5-6 esa, ;fn F dk eku, (mg sin  –  mg cos ) ,oa ( mg sin  +  mg cos ) ds eè;
gksrk gS, rks CykWd vkur ry ij fLFkj jgrk gSA
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Q.1 A particle comes round a circle of radius 1 m once. The time taken by it is 10 sec. the average velocity

of motion is : [4]

(1) 0.2 m/s (2) 2 m/s (3) 2 m/s (4*) Zero

Q.2 A person travels along a straight road for half the distance with velocity v1 and the remaining half distance

with velocity v2. The average velocity is given by : [4]

(1) v1v2 (2) 2
1

2
2

v

v
(3) 

2

vv 21 
(4*) 

21

21

vv

vv2



Q.3 A particle moves along a semicircle of radius 10 m in 5 seconds. The average velocity of the particle is:

(1) 2 ms–1 (2) 4 ms–1 (3) 2 ms–1 (4*) 4 ms-1 [4]

Q.4 A particle starting from rest with constant acceleration travels a distance x in first 2 s and a distance y in

next 2 s, then [4]

(1) y = x (2) y = 2x (3*) y = 3x (4) y = 4x

Q.5 A truck driver travels three-fourths of the distance of his run at constant velocity (v) and then travels the

remaining distance at velocity of (v/2). What was the trucker's average speed for the trip? [4]

(A) 0.85 v (B*) 0.80 v (C) 0.75 v (D) 0.70 v

Q.6 A particle starts from rest, acceleraties at 2 m/s2 for 10 s and then goes for constant speed for 30 s and

then decelerates at 4 m/s2 till it stops. What is the distance travelled by it? [4]

(1*) 750 m (2) 800 m (3) 700 m (4) 850 m

Q.7 A bullet fired into a fixed target loses half of its velocity after penetrating 3 cm. How much further it will

penetrate before coming to rest assuming that it faces constant resistance to motion ? [4]

(1) 1.5 cm (2*) 1.0 cm (3) 3.0 cm (4) 2.0 cm
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Q.1 An express train is moving with a velocity v1. Its drive finds another train is moving on the same track in

the same direction with velocity v2. To escape collision, driver applies a retardation a on the tain. The

minimum time of escaping collision will be : [4]

(A*)
a

vv
t 21  (B) 

2

vv
t

2
2

2
1

1


 (C) None (D) both

Q.2 A particle has initial velocity 9 m/sec due east and a constant acceleration of 2 ms–2 due west. The

distance covered by the particle in 5th second of its motion is : [4]

(1) 0 m (2*) 0.5 m (3) 2 m (4) 2.5 m

Q.3 A particle has initial velocity 51.5 m/sec due east and a constant acceleration of 2 ms–2 due west. The

distance covered by the particle in 26th second of its motion is : [4]

(1) 0 m (2*) 0.5 m (3) 2 m (4) 2.5 m

Q.4 A particle starts with a velocity of 2 ms–1 and moves in a straight line with a retardation of 0.1 ms–2 . The

first time at which the particle is 15 m from the starting point is [4]

(1*) 10 s (2) 20 s (3) 30 s (4) 40 s

Q.5 A motor car moving with a uniform speed of 20 m/sec comes to stop on the application of brakes after

travelling a distance of 10 m, its acceleration is : [4]

(1) 20 m/sec2 (2*)– 20 m/sec2 (3) – 40 m/sec2 (4) + 2 m/sec2

Q.6 A rocket, initially at rest, is fired vertically with an upward acceleration of 10 m/s2. At an altitude of

0.50 km, the engine of the rocket cuts off. What is the maximum altitude it achieves? [4]

(1) 1.9 km (2) 1.3 km (3) 1.6 km (4*) 1.0 km

Q.7 A particle covers equal distance around a circular path, in equal intervals of time. Which of the following

quantities connected with the motion of the particle remains constant with time : [4]

(1) Displacement (2) Velocity (3*) Speed (4) Acceleration
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Q.1 A stone is thrown from the top of a building with an initial velocity of 20 m/s downward. The top of the

building is 60 m above the ground. How much time elapses between the instant of release and the instant

of impact with the ground ? [4]

(1*) 2.0 s (2) 6.1 s (3) 3.5 s (4) 1.6 s

Q.2 A ball is projected upwards. Its acceleration at the highest point is : [4]

(1) zero (2) directed upwards

(3*) directed downwards (4) such as cannot be predicted

Q.3 A body is dropped freely from a height of 80 m above the ground. The distance travelled by it in 3rd

second will be :- [4]

(1) 5 m (2) 15 m (3*) 25 m (4) 30 m

Q.4 An object is thrown vertically and has an upward velocity of 75  m/s when it reaches one fourth of its

maximum height above its launch point. What is the initial (launch) speed of the object? [4]

(1) 35 m/s (2) 25 m/s (3) 30 m/s (4*) 10 m/s

Q.5 A stone is dropped from the top of a tower of height h. After 1 second another stone is dropped from the

balcony 20 m below the top. Both reach the bottom simultaneously. What is the value of h ?

(Take g = 10 m s–2) [4]

(1) 3125 m (2*) 312.5 m (3) 31.25 m (4) 25.31 m

Q.6 A body is thrown up with velocity of 10 m/s from a tower of 100 m. The time taken is t1 . Another body

is released from a tower of height 2)211(5   m. The time taken is t
2
. Find t

1 
/ t

2
[4]

(1*) 1 (2) 2

(3) 3 (4) Can not be determined

Q.7 An object is projected upwards with a velocity of 100 m/s. It will strikes the ground after (approximately)

[4]

(1) 10 sec (2*) 20 sec (3) 15 sec (4) 5 sec.
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Q.1 The variation of velocity of a particle with time moving along a straight line is illustrated in the following

figure. The distance travelled by the particle in four seconds is : [4]

1 2 3 4
0

10
20

30

Time is second

V
el

o
ci

ty
 (

m
/s

)
(1) 60 m (2*) 55 m (3) 25 m (4) 30 m

Q.2 A particle starts from rest. Its acceleration (a) versus time (t) is as shown in the figure. The maximum
speed of the particle will be : [4]

a

t(s)

10 m/s
2

11

(1) 110 m/s (2*) 55 m/s (3) 550 m/s (4) 660 m/s

Q.3 A car starts from rest and moves with uniform acceleration a on a straight road from time t = 0 to t = T.
After that, a constant deceleration brings it to rest. In this process the average speed of the car is : [4]

(1) 
4

aT
(2) 

2

aT3
(3*) 

2

aT
(4) aT

Q.4 A particle starts from rest with constant acceleration a and it is then decelerated with a constant value b
till it is brought to rest. If the total time taken between these two rest positions is t. What is the maximum
speed acquired by the particle? [4]

(1) t
2

ba 
(2) (a – b)

2

t
(3*) t

ba

ab










(4) t

ab

ba







 

Q.5 Which of the following graphs would best represent acceleration versus time for the bouncing ball? [4]

(1) (2*) (3) (4) 
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Q.6 The position time graph for a particle moving on x-axis is shown here.
Choose correct statement. [4]
(1) at t = t2 particle is at rest.

t3

t1 t2

x

t(2*) at t = t2 particle is at origin.
(3) at t = t3 particle is moving in positive x-direction
(4) at t = t1 particle is moving in positive x-direction.

Q.7 Which graph is practically possible : [4]

(1) 

time

D
is

ta
nc

e
tr

av
el

le
d

(2) 
time

sp
ee

d

(3) 

time

v
el

oc
it

y

(4*) 

t

x




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Q.1 The V–t graph of a rectilinear motion is shown in adjoining figure. The distance from origin after 8
seconds is : [4]

0
1 3

4 5 7 8
2

4

2

t(s)V
(m

s
)

–1

(1*) 18 metres (2) 12 metres (3) 8 metres (4) 6 metres

Q.2 Two projectiles are projected with the same velocity. If one is projected at an angle of 30° and the other
at 60° to the horizontal, then the ratio of maximum heights reached is : [4]
(1) 3 : 1 (2*) 1 : 3 (3) 1 : 2 (4) 2 : 1

Q.3 At t = 0, a particle is located at x = 25 m and has a velocity of 15 m/s in the positive x direction. The
acceleration of the particle varies with time as shown in the diagram. What is the velocity of the particle
at t = 5.0 s? [4]

 

5.0

6.0

4.0

3.0

2.0

1.0

0
�0 �1.0 �2.0 �3.0 �4.0 �5.0 6.0

ax (m/ s
2
)

t  (s)

(1) +15 m/s (2) –15 m/s (3*) + 30 m/s (4) 0

Q.4 The velocity time graph of a stone thrown vertically upward with an initially velocity of 30 ms–1 is shown
in fig. The velocity in the upward direction is taken as positive  and that in the downward direction as
negative. What is the maximum  height to which the stone rises ? [4]

(1) 30 m (2*)  45 m (3) 60 m (4)  90 m
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Q.5 The velocity-time graph of a particle moving along a straight line is shown in figure. The displacement of
the body in 5 second is [4]

–2

–1

0

1

2

1 2 3 4 5

v 
(i

n 
m

s
)

–1

t(in s)

(1) 0.5 m (2) 1 m (3) 2 m (4*) 3 m

Q.6 If position time graph of a particle is sine curve as shown,
what will be its velocity-time graph. [4]      

(1) (2) (3*) (4) 

Q.7 The v-t graph of a moving object is given in figure. The maximum acceleration is [4]

10 20 30 40 50 60 70 80

20

40

60

80

V
e l

o
ci

ty
 (

cm
/ s

)

Time (s)

(1) 1 cm/s2 (2) 2 cm/s2 (3) 3 cm/s2 (4*) 6 cm/s2
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Q.1 A particle located at x = 0 at time t = 0, starts moving along the positive x-direction with a velocity 'v' that

varies as xv  . The displacement of the particle varies with time as : [4]

(1) t (2) t1/2 (3) t3 (4*) t2

Q.2 The velocity of a body depends on time according to the equation v = 20 + 0. 1t2. The body is undergoing:
[4]

(1) Uniform acceleration (2) Uniform retardation
(3*) Non-uniform acceleration (4) Zero acceleration

Q.3 The displacement is given by x = 2t2 + t + 5, the acceleration at t = 2s is : [4]
(1*) 4 m/s2 (2) 8 m/s2 (3) 10 m/s2 (4) 15 m/s2

Q.4 If the velocity of a particle moving on x-axis is given by v = 3t2 – 12t + 6. At what time is the acceleration
of particle zero ? [4]

(1*) 2 sec. (2) 2 + 2  sec. (3) 2 – 2  sec. (4) zero

Q.5 A particle moving along the x axis has a position given by x = (24t – 2.0 t3) m, where t is measured in s.
What is the magnitude of the acceleration of the particle at the instant when its velocity is zero? [4]
(1*) 24 m/s2 (2) zero (3) 12 m/s2 (4) 48 m/s2

Q.6 The relation 6x3t3   describes the displacement of a particle in one direction where x is in metres

and t in sec. The displacement, when velocity is zero, is : [4]
(1) 24 metres (2) 12 metres (3) 5 metres (4*) Zero

Q.7 The displacement of a body is given to be proportional to the cube of time elapsed. The magnitude of the
acceleration of the body is [4]
(1*) increasing with time (2) decreasing with time
(3) constant but not zero (4) zero
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Q.1 An object moving with a speed of 6.25 m/s, is decelerated at a rate given by 
dt

dv
 = v5.2  where v

is the instantaneous speed. The time taken by the object, to come to rest, would be [4]
(1) 1s (2*) 2s (3) 4s (4) 8s

Q.2 A particle moves a distance x in time t according to equation x = (t + 5)–1. The acceleration of particle is
proportional to [4]
(1) (velocity)2/3 (2) (velocity)3/2 (3) (distance)2 (4) (distance)–2

Q.3 A particle moves along a straight line. Its position at any instant is given by 
4

t8
t32x

3

 , where x is in

metre and t is in second. Find the acceleration of the particle at the instant when particle is at rest.  [4]
(1) – 16 m/s2 (2*) – 32 m/s2 (3) 32 m/s2 (4) 16 m/s2

Q.4 Over a short interval near time t = 0 the coordinate of an automobile in meters is given by
x(t) = 27t  –4.0t3, where t is in seconds. At the end of 1.0 s the acceleration of the auto is : [4]
(1) 27 m/s2 (2) 4.0 m/s2 (3) – 4.0 m/s2 (4*) – 24 m/s2

Q.5 The coordinate of an object is given as a function of time by x = 7t – 3t2, where x is in meters and t is in
seconds. Its average velocity over the interval from t = 0 to t = 4 s is: [4]
(1) 5m/s (2*) – 5m/s (3) 11m/s (4) – 11m/s

Q.6 The velocity of an object is given as a function of time by v = 4t – 3t2, where v is in
m/s and t is in seconds. Its average velocity over the interval from t = 0 to t = 2s: [4]
(1*) is 0 (2) is –2m/s (3) is 2m/s (4) is – 4m/s

Q.7 A boy aims at a bird from a point at a horizontal distance of 100 m. The gun can impart a velocity of 500
m/s to the bullet. At what height above the bird must he aim his gun in order to hit : (Take g = 10 m/s2)

[4]
(1*) 20 cm (2) 40 cm (3) 50 cm (4) 100 cm


