vesk: 9

cy rrk xfr of fu;e

(Force and Laws of Motion)

fiNy veé;k; e geu ,d ljy j[l e oLr dhn
fLRfr] ox rFk Roj.k o) wviZkj 1j oLr dh xfr
dk o.lu fd;iA geu n[ik fd , It xfr e dHi
Jdziark girh g rfk dHih ughh yfdu vHi geu
; ppt ugh dh fd xfr dk dij.k D;k girk g
le; o Nk oLr dh pky D;k cnyrh g\ D;¥
IHkh idkj dh xfr;k dk dib dij.k gkrk g\ ;fn
Ik g] rk bl dij.k dk LoHiko D;k g\ bl
ve,k, e ge , Ih g IHh FEKkEkvE dk c>k, XA
Ifn;k 1 xfr vij blo) dij.k u oKkfudk
vij nkfudk dk my>k I FeA §0% i j[in
,d xn dk /he 1 Bkdj yxiu 1j og ge'lk of
fy, xfrrity ugh jorth , Ih ifjilFdr;k 1 ;g
irk pyrt g fd fdlh oLr dh fojle dh voLFi
gh midh LotHikfod wolLFk gh , Ih ell;rk rc
rd cuh joh tc rd fd xynfy;k vij vibtd
U;Vu u olrvk dh xfr o] cij e ,d 1.krk
fHk BdYiuk KLrr did
viu ifrfnu o) thou e ge n[kr g fd ,d
fLFj oLr dk xfr nu of fy, ;k xfriity oLr
dk jkdu of fy, ge oiN lk;kl djuk IMrk gA
liell; HK'W e blol fy, ge “ljifjd Ik;kl
djuk iMrk g rFik ge dgr g fd fdlh oLr dk
xfr dh volFik e yiu of fy, ge ml [lpu]
/0Qyuk ;k Bkdj yxiuk iMrk gA [pu] Zofyu
Sk Bidj yxiu dh bIh 135k 1j cy dh voelkj. i
Vi/Zifjr gh vec ge cy ol fo'k; e foplj djr
oh ;0 D;k g\ ollro e cy dk u rk fdlh u

n[k g] u p[k gv'ughegllfdkgA
giyifd cy dk 1Hko ge Ik;% nfkr egll
djr gA fdlh oLr 1j cy yxku j D rk g
;0 tiudj ge cy dh 0;[;k dj Idr gA oLr
di [thpul] Zolyuk ;k Bidj yxiuk] ; HH
f@;k, olr dk xfr nu dh ;f0r;k g (fp= 9-1)A
gekj Hjk fdlh rjg dk cy yxiu 1j gh mue

xfr gkrh gh

ay-/oya 1] ity x; ¢y dh
fn*lk e xfr djrh g

(c) gkdh fLvd 1 xn dk vix dh vij Bidj yxir gA

fp+ 9.1: oLrvk dk Zolydj] [pdj ;k Bidj yxidj
mudh xfr dh volFk dk cnyk th Idrk g

fiNyh d{lkvk e vitr Kiu o) wviZlj I
vii bl cir 1 ifjfpr g fd fdlh oLr e ox
dk |fje cnyu (VFRkr oLr dh xfr dk r’
-k Zheh dju) of fy, ;k midh xfr dh fn"ik
cnyu o) fy, cy dk Ik;kx ghrk gh wki ;g Hi



tlur g fd fdlh cy of lk;kx Hjk oLr
dk widlj ;k wkolfr Hh cnyh tk Idrh g

(fp=t 9-2)A

fpk 9.2: (@) cy yxiu ij fLix ilyrh gA
(b) Cy yxiu 1j xiykdkj xn vMidlj g
trh gh

9.1 Irfyr vkj virfyr cy

fp=k 9-3 e ydMh dk ,d fiM ,d lery et
1j J[& oA fpk e n"lk, vullj] nk Zkx X Vij
y fiM of foijir fhjk 1 €M gh vxj ge fdln
cy Mk Zkx x dk [lopr g rk fiM nkfguh wij
flkhduk "= djrk gh mIh idkj vxj ge Zix
y dk [lpr g] rk fiM cib vij flkIduk *k:
djrk gh yfdu wvxj fiM dk nkuk wvij 1 lelu
cy Mk [lpk thrk g] rk , Ih n*lk e fiM xfr
ugh djrid bl rjg of cyk di Irfyr cy dgr
g rik ;g xfr dh volFk dk ifjofrr ugh

cy rik xfr of fu;e

djriA vc ,d ,Ih volFk di dYiuk dj]
ftle fHlu 1fjek.k of nk foijhr cy fiM dk
[lhpr gA bl volFk e] fiM vi/d cy okyh
fn’lk e fLkIduk "k- djxid bl 1dkj nkuk cy
Irfyr ugh g vij vIrfyr cy fiM of f[kIdu
dh in*l e dk; djrk gA bl ;g irk pyrk g
fd fdlIh Ha fiM 1j yxu otyk virfyr cy
ml xfr inku djrk g

fp+ 9.3: ydvh of ,d fiM 1j yx nk cy

D;k girk g tc oIN cPp ,d cDI dk
[king 10 1j ZoQyu dh dif*k*k djr g\ ;fn
0 de cy o) Ik cDI dk Zolyr g] rk cDIk
ugh flkIdrk g] D;kfd A'.k cy Zolyu dh
forjhir fn"lk e die dj jok g fp=k 9-4-(a)°A
;0 A%k cy nkuk B1o) Trgk o) chp e mRilu
gkrk g VFikr cD1 o) up di Brg rRk 10" db
[kinjh 1rg of ciph ;g A'k.k cy] eolyu e
yx cy dk Irfyr djri g vij ;on dij.k g
fd cDIk ugn flkidrk gh fp=t 9-4(b) e cPp
cDI dk "y 1 ZoQyr g yfdu cDIk fij Hi
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ugh f[kidrk gA , Ik blfy, g D;kfd %'%.k cy
VHih Hh ZoQyu oty cy dk Irfyr dj jok gA
vxj cPp cDI dk ”;knk "y 1 ekolyr g rc

eloQyu okyk cy? kcy I vied g tirk g
fp=k 9-4(c)°h ;ok virfyr cy dk; djrk g
blfy, cDIk flkldu yxrk gA

tc ge Nbfdy pyir g] r ghrk g\
IMy pyiuk cn dju 1j libfdy dh xfr /e
gku yxrh gh , Ik bIfy, girk g] D;kd %'k cy
xfr dh fn*lk o) foijhr fn*fk e dk; djrk gh
libfdy dk xfr e j[lu of fy, ge fi)j 1 iMy
pykuk IMrk gA bl volFk e , Ik 1rhr gkrk g
fd fdIh oLr dk Irr xfriity cuk, j[ku of
fy, ,d virfyr cy dh vio®;drk gh rFkkfl
og fcyoly xyr gh dib oLr Belu ox o) BiFk
Qoy rHi xfriy jg Idr g] tc ml ij yxu

vk cy (cka rFk %%k Trfyr o

oLr 1j dib w cla cy dk; ugh djr gA VXJ
fdlh oLr ij virfyr cy yxk;k thrk g] rk
mlo] ox e ifjoru ;k midh fn" kk e ifjoru
gkrk gA bl 1dlj fdlIh oLr dk Rofjr dju of
fy, ,d virfyr cy dh vio";drk girh g vij
midh xfr ;k xfr dh fn*l e rc rd ifjoru
gkrk joxk tc rd ;g Irfyr cy ml ij df;
djrk jogxid rrkfI] ;g cy gVk yu ij] olLr ikir
g, ox I xfretu jgxnA

9.2 Xfr dk 1Fke fu;e

oLrvi dh fdlh viur ry 1j xfr dk n[kd]
xyhfy sk u ;g fu'd' fudkyk fd tc rd dib
cta cy dk; ugh djri] oLr, ,d fuf*pr xir
I pyrh gh migku n[ik fd dip dh xkyh viur
ry ij y<drh g ri mldk ox c< tirk g Hp=
9-4@)®h vxy veé;k; e Vi lkikx fd xkyh
virfyr x#oh; cy o] dij.k unp fxjri g
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Vij uhp igpr&igpr ;g ,d fuf*pr ox 1klr
dj yrh gA fpk 9-5(b k, vullj] tc ;g
dip dh xkyh Aij d j p<rh g rc bldk
ox AVr¥ gA fp=t 95c) e niuk vij 1 ,d
vin'k A'%kjfgr viur ry ij ,d xkyn fLRj gA
xytfy;k u rof fn;k fd tc xkyn dk clb wij
I NiMk thrk g rc ;g <ky ij unp dh vij
y<olxh rFk nkb wij of wvikur ry 1j mruh gh
Aplib rd t,xi] feruh Aplb I ml Nk x;k
FikA 5 nkuk wvij o0 ryk o) >dko lelu g rk
xkyh mruh gh njh p<xh ferun nj rd fd og
y<dh FitA vxj nib vij o) viur ry o} dk.k
dk /hj&/hj de fd;k t, rk xiyh dk ey
Aplb ikir dju of fy, vi/d njh r; djun
gixih vxj bl ry dk {kfrt dj fn k T,
(VFir <ky dk "W0; dj fnsk &) rixkyh ey
Aplb ikir dju of fy, {frt ry Ij yxk K
pyrh gh joxih ;gk xkyh 1j yxu okyk vIrfyr
cy "W; gh bl idkj ;g Kir ghrk g fd Xkyt
dh xfr dk cnyu o] fy, ,d virfyr cla
cy dh vio";drk girh g yfdu xkyh dh xfr

.

ic)
@ fdlh dip di xkyh di viur ry 1j uip
dh vij y<duk (b) xkyh dh miij dh vij
Xfr_ rFk ) dip di xiyh dh f}&viur ry
ij xfr

fp+ 9.5:

foKku



xyhfy ;k xfyyn dk tle 15
inoj lu 1564 e bvyh of | =
"lgj e gvk Rl xyffy;k | 8

d cplu I gh xf.kr Pk |
iloffrd n"lu e #fp Fib |48
ijr firk fouth xfyyi] mig [ FEEH
,d fpfdRld cukuk pigr nyy Xfyy
Fl rullj xytfy;k u fu (2564 -1642)
1581 e fpfdRlk mikf/ of fy, inlk
fo"ofo|ky; e ukekdu fy;k bl ilB;ole
dk o dHb 1jk ugh dj 1k, D;kd mudh
oiLrfod #p xf.kr e FitA Tu 1586 e mighu
viul iFe oKifudh iLrd *n fyfVy cyl*
(yk oyfIVk) fy[i] ftle migiu ,d ryk
ik iniFk o) wvkif{kd %uko (vFok fof*k'v
x#Ro) ikir dju dh viohfeMn”k dh fof/
dk o.lu fd;k Tu 1589 e migku wiuh
fuc/ J.Ih "M elv* e ur lery of 1;kx 1]
fdlh fxjrh gb oLr of fxju dh nj de g
Icelh viu fl%r di ilrr fd;HA

Tu 1592 e mig ofull X.KkT; of TkMwk
fo*ofoky; e xf.kr of ikiQlj in ij fu;Dr
fd;k x;k FikA gk Hib mlgku yxkrkj xfre
flvkrk 1) 1{k.k fd ;A migku ur lery rFk
yiyd Ic/h viu ve;;u Hjk fu;r Roj.k |
xfrify oLrvk 1 lcf/r ifj"olr fu;e
ifrikinr fd ;i

xynfy;k ,d o*ky fkYidij Hit Fid migku
fofHilu idkj Q njnfk k- dh J.k fodflr
dh feudh n{krk m1 le; miyC/
njnf*k;k 1 dk Qh mike  FitA Iu 1640 ol

vil&ikl migiu 1Re ykyd %Mh dhn 1jpuk

dih muol [kxkyh; wifo"dijk dh ,d iLrd
ALVih el Ej* e xyhfy;k u pnek 1) 19k
NKVENKY fhrijk 1 feydj cuh vidkkxxk ik

cy rik xfr of fu;e

cgLifr xg oQ ifjrh pij NV fiMk dk %er g,
n[ku dk niok fd ;A migu viuh TLrdk MLk
viu Yykax ckMi”k rFk *yVI wiu fn Bu
Likv* e I; ij miflFir /Cck of InH e viu
1{k.k dk joL;in%vu fd ;A
viu Lo; o) Hjk fufer nynfk;k of 1;kx
b "Hu Rk "koQ xg ol fujhdk.k 1 xyhfy ;k
u ;g rol fn;k fd THh xg 1; of ifjrh gh
d{lh; xfr djr g u fd iFoh o) ifjrh ;g
fopkj ml le; ipfyr fopkj/ijk o foijhr Fikh

di ,dzi cuk, j[u of fy, fdlh uv cy dh
vio";drk ugh gkri gA ofLrfod volFk e "U;
virfyr cla cy tr djuk dfBu gh , Bk xfr
dh foijir fn*lk e yxu oty A'%.k cy of dij.k
okrk gA b1 idkj 0;0qkj e xkyh o)N nj pyu of
ckn #d thrh gh A%k of iHko dk U;ure dju
o) fy, fpduh dip dh xkyh rFik fpdu lery
dk Ik;kx ,0 lery dh Irg 1j fpdulb;Dr IniF

(ychoV) dk yi fd;k thrk gh

U;Vu u cy ,o0 xfr of clj e xyhfy,k oll
fopljk dk wix fodflr fd ;A mighu riu elfyd
fu;ek dk iLrr fd;k t fdlh oLr dh xfr dk
of.kr djr gh bu fu;ek dk U;Vu o) xfr of
fu;ek o) uke 1 thuk thrk gA xfr dk iFe
fu;e bl idij g¥

1I;d olr viuh fLRj volFk ;k 1jy j[k
e ,dlelu xfr dh volFk e cuh jgri g tc
rd fd ml ij dib cigjh cy dk;jr u gi

nlj "iCnk €] IH oLr, viuh xfr dh voLFk
e ifjoru dk foji/ djrh gh x.KRed :lk e
fdlh oLr of fojteloLFik e jou ;k lelu ox |
xfriity jou dh ioflk dk tMRo dgr g ;gh
dij.k g fd xfr o] igy fu;e dk tMRo dk
fu;e Hit dgr gh
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fdlh elvy xiMh e ;i djr Te; g oky
VuHiok dh 0 Ak €MRo of fuse gk d
Idrh gh IV o) Bki{ ge rc rd fojlelliL kk
jgr g tc rd fd efVjxiMh dk jidu ol fy, cd
u yxib th,A cd yxi, tu Ij xk h o) IR TV
Hh fojkeloLFik e vk thrh g] 1jr gekjk "kjhj
t™Ro o dij.k xfrt volFik e gh cu jgu dh
joflk j[krk gf vpiud cd yxu ij IV o) vix
yx iuy 1 Vdjf dj ge M;y Ha gk Idr gh bl
rjg dh nAVukv I cpu of fy, Ij{l cYV dk
mi;kx fd;k thrk gh 5 Bj{lk cYV gelj vix c<u
dh xfr dk /hek djr oA blo] foijir vuHio
gercgirkg tcge elvjcl e [iMgir g ,0
elVj cl vplud py iMrh gA bl fLFifr e ge
N dh vij >d tir gh , Ik blfy, dkrk g]

kfd elvVj cl o] vplud xfr e vk tiu 1

jhij] the Vj cl o) i QkoQ lio) e jgri

g] xfr e vk tirk gh ijr "k dk Aijh Hix
t™Ro ol dkj.k bI xfr dk foji/ djrk gh

tc dib elvjdlj rio xfr o] LiF fdlh

r{.k eiM 1j eMrh g rkge ,d vij >du
yxr gh bl Hh €tRo of fu;e 1 le>k t
Idr gA gej Wiy viuh ,d 1jy j[i; xfr

k, J[uk plgrk gh tc elvj dij dh fn"ik
dk cnyu o] fy, btu Mk ,d virfyr cy
yxi;k tirk g rc ge viu jhj o) tMRo of
dij.k IV 1j ,d vij >d tir gA

,d oLr rc rd viun fojletoLFik e jgxh
tc rd fd ml 1j dib vIrfyr cy ugh yxt gh
bl fuku xfrfof/ Hjk inf*r fd;k € Idrk gA

f@;kdyki 9.1

o fpst 96 e n%lk, vullj ,d gh rjg dh
olje dh xifV;k dk ,d o) Aij ,d j[kdj
<jh cuk,A
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o ,d vl xivi Gk LVibdj) dk viun vxfy;k
I rhork I {ifrt >Vdk ndj <jh dh Icl
utp okyh xivh ij vdjib,A ;fn vk' XKVh
db ke rhork B Vdjkr g rk vii n[kx
fd oloy uip okyh xkVh gh khk k1 <jh
I cigj virh gh ulp okyh xiVh o) cigj vk
tiu o) cin "K'k xkHV;k viu tMRo o] dij.k
ycor fn'lk e uhp dh wvij Mxj* thrh gh

)4
E B .wﬁ*’*“

[II[I =

fp 9.6: fdlh rio xfr dh ofje dh xivh (;k
Lvibdj) 1 Vdjk dj <jh o) Icl uip
okyh xkvh gh <jh I cigj wirh g

f@;kdyki 9.2

« dip o) ,d [lkyn fxykl o) Aij ,d dM
rik ol Ui j[iA

« vc fpk 97 e n'lk, vullj ilk o) Aij
ilp #k; ok ,d 1Dk [k ik dk vxfy sk

I rio {ifrt >Vdk nA

o Vi ikx fd iUk vix f[KId thri g rFk
fIDdk viu t™MRo of dij.k utp dh wvij
fxykl e fxj thrk gA , Ik blfy, girk g
D;ifd ilk o QgVu o) ckn Hit fIDdk viut
fojketoLFk dk cuk, j[luk pigrk gA

dy
i
|III ll'l ',II (, I'I
E= =i
fpk 9.7: vxyh I ri*k o] ilk dk >Vak nu ij ilk of
mij j[& fADdk unp dh wij fxykl e fxj

thrk gh
f@:kdyii 9.3

il 1 HG fxykl ARV ij LA
<V dk gf I idMdj ftruh rth 1 g
10]] %e tib, A

e

foKku



« ge nfir g fd fxyil y<d trk g vij
tuh Nyd tirk g] D;k
D;k k vc Ie>fd IyVedi tj[u of
fy [¥pk ghrk g\ vplud >Vdk yxu db
Ik e] IyV d [kpk di dk fxju I jkdrk gh

9.3 tMRO rFkk n0; eku

VHI rd fn, THG mnigj.i&k vij xfrfof/;k T Kir
gkrk g fd IR; d oLr viuh xfr dh volLFk e
ifjoru d¥ fojk/ djrh gA plg og fojleloLFik e
ok sk xfriihy] og viun ey volFk dk cuk,
[k plgrh gA oLr dk ;g x.k midk €MRo
dgytrk gA D;k TH oLrvk di tMRo Refu ghrk
o\ ge tiur g fd iLrdk I Hj cDI dk /Ddk
nu dh vi{ik [kyh cDI dk eiDdk nuk vkliu
okrk gA mIh 1dlj ge ,d iVcty dk fdd yxir
g rkog nj pyh tirh g tcfd vxj ge mru gh
cy I fdlh mru gh cM iRFj 1) fdd yxk,] rk
gk Idrk g fd og f[klo} Hh ughé gk Idrk g
fd , 1k djr le; ge gh plv yx th,A 1@;kdyti
9-2 e ge ikp #i; o) fIDo] of LFku 1j ;fn
,d #i; ol fIDo) dk 1;kx djr g rk ge iir
g fd mlh f@;k dk dju e ge de cy dh
vio®;drk ghrh gh ,d BykxiMh dk pyiu ol
fy, ftru cy dh vio®;drk girh g] mruk cy

;in fd I jyxiMh ij yxk (&, rimldh xfr e
u of cjkcj ifjoru gixk D;kfd BykxiMh dh
ryuk e jyxiMh viuh xfr e de ifjoru pigrt
oA bl idk ge dg Idr g fd jyxivh dk
tMRo Byixivh 1 vi/d gh bl Li'V g fd High
oLrvk dk tMRo vf/d girk gh eldifed 1 1]
fdlh oLr dk tMRo mlo) n0;elu I ekik thrk
oA vrh ge tMRo vij n0;elu dk futu -lk e
ifjHir dj 1dr gt
fdlh Hh oLr dk €tMRo midk og tkolfrd X.k
g] tt mIdh fojte ;k xfr dh volFk e ifjoru

cy rik xfr of fu;e

dk foji/ djrk gA bl idk fdlIh oLr dk
nOpelu mlo) tMRo dh eki gh

1. futu e fdldk tMio vi/d ¢ (a) ,d
jcj dh xn ,0 mlh wvidkj dk RFkj]
() ,d lbfdy ,0 ,d jyxiMi]
(c) 1kp #i; dk ,d flDdk ,0 ,d
#lk; di fIDAIA

2. ulp fn, x, mnigj.k e xn dk ox fdrus
ckj cnyrk g] tiuu dk ;K1 djb
“iQvcty dk ,d f[kytMh xn 1j fdd
yxidj xn dk viun Vie o) nlj f[kyiMh
o) 1k igpkrk gA nhjk flkyiMh m0 xn
dk fdd yxidj xty dh vij igptu di
lk;kl djrk gh foi{lh Vhe dk xkydhij
XN dk idl\/lrk g Vi viuh Vie of
fkyk ij fdd yxkrk gA "
] Joll I kgh mI dijd dn Hi igplu dj
th if;d volFk e cy in djri gA

3. fdlh M dh "k[k dk rhork T fgytu
1j oN iflk;k >M thrh gd D3I\

4. tc dib xfriiy cl vplud #drh g

rk vkl vix dh vij >d tir g vij
tc fojkeloLFk 1 xfrriy gk rh g r
1IN dh vij gk thr g] D;i\

9.4 xfr dk f}r; fu;e

xfr dk 1Fe fu;e ;g crirk g fd tc dib
virfyr cia cy fdlh oLr ij dk; djrk g
rk mlo) ox e ifjoru gkrk g VFkr oLr Roj.k
ilr djrh gA vc ge n[ix fd fdlh oLr dk
Roj.k mb 1) yxk, X, cy 1j o)l fuHj girk g
rFk ml cy dk ge oQl ekir gA wvib, o(N

nfud vuHok dk ve; ;u djA ch&VfuI [kyu
oll nkjku fn xn fdlh fLkytMh of “kjhy |
vdjkrh g] rk og %;y ugh ghriA xfr I vir
gb fdoQv dh xn fdlh n*kd dk yxu o] cin
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ml %;y dj Idrh gA IMd o} fdukj [iM
fdlh vd I dib n%Vuk ugh gkriA ijr 5 m s
thh de xfr 1 pyr g, vd 1 VDdj] jiLr e
[M fdlh 0;r dh eR; dk dij.k cu Idrh
gh ,d NIV n0;efu dh oLr €l xkyh dk vxj
cnd I rio ox I NiMk &, rk og Hh fdlh
0;fDr dh efR; dk dij.k cu Idrh gh bI1 iri
pyrk g fd oLr o] Hjk milu 1Hko oLr of
n0;elu ,0 ox Ij fuHj djrk gA bl idkj ;fn
fdlh oLr dk Rofjr fd;k thrk g] rk vi/d ox
illir dju o fy, vf/d cy dh vio" ;drk
gkrh gA nlj “iCnk €] ge dg Idr g fd oLr
o) n0;elu ,0 ox I Ict/r ,d egfoi.k "k
gkrt oA Box uked bl k" dk U;Vu u iLrr
fd;k FéA fdIh oLr di Tox p mlo{ n0; eku m

vij ox v o) x.luily I ifjHifr fol;k thrk gh
p=mv (9 1)

lox e ifjek.k wvij " n g oA bl dh
fn"lk ogh girh g] € ox v dh g h gh lox d
s el=d fdyixie&enVjiloM (kg m s2)ghrk
oA pfd fdlh vlrfyr cy o) i;kx I ml oLr
o) ox e ifjoru gkrk g] blfy, ;g dgk t
Idri g fd cy gh lox dk Hi ifjofrr djrk g
,d , 11 volFk of clj e foplj dj ftle [ijic
cVh oty ,d dij dk 1/h IMd ij 1 m st dh
xfr inku dju of fy, /Ddk fn;k thrk g] t fd
mlol btu dk LV dju of fy, Ik;kr gA ;fin ,d
;knk 0;80r bl vplud /Ddk nr g rk Hi ;g LVIV
ugh gkrth yfdu olN Ie rd yxirij /de nu I
dij ml xfr 1j vk tirh gh b1 L1V g fd dij
o) lox e ifjoru oQoy cy of ifjek.k I ugh
rk g] ctyd ml le; 1 g ftru le; rd ml
1j cy yxik thrk gA bll ;g Hb fu'd'
fudkyk & Idrk g fd oLr o) lox e ifjoru
yiu e yxu oktyk cy mldh ml le; nj ij
fulj djrk g] ftle fd lox e ifjoru girk gA
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xfr dk f}rh; fu;e ;g crirk g fd fdlh
oLr of lox e ifjoru dh nj ml 1j yxu oty
virfyr cy dh fn*lk e cy o) leluilfrd girh gA

9.4.1 xfr o f}rh; fu;e dh xf.krh; x.kuk

efuk fd m n0;elu dn dib oLr u 1kjHd ox
/h j[k e py joh ght le; rd ,d
fuf*pr cy F yxiu 1j ml oLr dk ox v gk
thrk gA rc bldk ikjtd wij vire lox
@e"lh, p, =mu Vij p, = mv gxA
lox e

|fj0rU « p,—p,
o MmV-mu
o« mx (V-u)
lox e ifjoru dh nj mw
-k oyxkck X;k ey, F o M
Folmvd mt( Y3 92
= kma (9.3)

;0k a[=(v-u)/t]0x e ifjoru dh nj VvFir
Roj.k gA k ,d viuikfrdrk fLFjkd gA n0;etu
Vij Roj.k ol s1 elkd @ell kg Vij m s2 gh
ge cy dk el=d bl idij yr g fd fLRjid k
di elu ,d gk tirk gh bl bdib cy dk ml
ek o) -1 e ifjHikf'r djr g] 1 kg n0;etu
okyh fdlh oLr e 1 m s dk Roj.k mRilu djrh
g] VFkr 1 bdib cy =k (1 g) x (2 m s2)A
bl idlj k dk efu ,d gk tirk gh lendj.k
(8-3) 1]
F = ma (9.4)
cy di elkd kg ms2 g] bl U;Vu (vibtd
U;Vu o] uke 1j) Hit dgr g] ftl N Hij
inf*r fd;k thrk gA xfr of f}rh; fu;e 1 ge
fdlh oLr 1j yxu oty cy dk ekiu dh fof/
feyrh gh cy di ml oLr e mRilu Roj.k rFik
oLr of n0;eku of x.kuiQy I ikir fd;k thrk gA
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xfr oQ f}r fu;e dii
thou e 1k;% nfkr gA D;k
nkjku entu e {i=kj{kd dk r
di yidr le; g dk b vij [ipr n[k
o\ bl 1dij 1 {&hj{id xn o) ox dk "i; dju
e vi/d Ie yxirk gh bl 1dkj xn e lox
ifjoru dh nj de gk tirh gA bl dij.k rk xfr
I vk joh xn dk iHko g 1j de IMrk gh vxj
xn dk vpiud jkdk tirk g rk rio xfr 1 vk jgn
xn dk ox cgr de le; e "W; girk g VFkr
xn of lox e ifjoru dh nj viZd gixi blfy,
olp yidu e vi/d cy yxk uk gxk fERT gk
Idri g fd f[kyiMh dh g y p yx th,A
Aph oln oty entu €] fLkyiM;k dk of"lu ;k
cky 1j olnuk gkrk gA , Ik f[kyka k o) Nykx
yxiu of cin fxju of le; dk c<tu of fy,
fd;k tirk gA bl fLFfr e lox e ifjoru dh nj
de girh gA lipk fd ol djtv dk ,d f[kykMh
,d g >Vol e ci| dn ,d flYyn dk riM nri g!

;ix ge viu nfud
klu fdolV ep ol
xfr I Vi joh xn

fp 9.8: fdo)V oQ [ky e olp yidu of fy, {j{id
xn o) IF viu giFlk dk Zhjeshy 1N dh

wij [ihprk gA

xfr of f}rh; fu;e of xf.krh; 1=k 21ehdj.k
(9-4)° le ix 1 xfr o iFe fu;e dk xf.krh;
1 0 il fd;k e 1drk gh Teddj.k (94) 1]

F =ma

cy rik xfr of fu;e

(9.5)
;k Ft =mv-mu
VHir tc F=o, ri fdlIh Hih le; t ijj v=u
bldk vF ;9 g fd oLr letu ox u I pyrt
JOX ;fnou W5 g rkv Hb R gk ke
oLr fojleloLFk e gh joxhA

mnkgj .k 9.1 ,d 5 kg n0;elu okyh oLr ij
2s 0 fy, ,d fu;r cy dk;jr girk gh
;g olr o) ox dk 3 mss 1 c<k dj
7 m/s dj nrk gA yxk, x, cy dh ek
Kir djA ;fn bl cy dks5s of fy,
Vijifir fd;k ,] rk olr dk vire ox
Dk ghxk\

gyt
ge Kir ghu=3ms*Wjv=7ms",
t=2sVijm =5kg

m(v
t

letdj.k 9.5) I F =
elu j[u 1j

F=5kg(7mst-3msi/2s=10N
Ve vxj 5s (t=5s) rd cy yxi;k
thrk g rk lehdj.k (9-5) dk 1uk fy[idj
vire ox tklr fd;k €k 1dri g

F
V=U-+—
m

u, F,m Vij t di elu j[lu ij vire ox
v=13mst

mnkgj.k9.2 fdle vi/d cy di vio*;dn
gkxith 2 kg n0;elku okyh fdlh oLr dk
sms=2dhnj I Rofjr dju e ;k 4 kg
n0;elu okyh olr dk 2 m s2 dh nj |
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RofjRk dju e\
gy:
letdj.k 9.4) I, F=ma
;0km, =2kg; a, =5 ms2 rFi
m, =4Kkg;a,=2ms>2
bl 1dij]
F,=m,a, =2 kgx 5ms2=10N; FF
F, =ma, =4kgx2ms2=8N
=F, >F,
vrh 2 kgn0;elu dh oLr dk 5 m s2dh
nj 1 Rofjr dju e vf/d cy dh
vio" ;drk gkxhi

fn®ik e wijkfir gA

mnkgj.k 9.3 ,d dij 108 kmsh dh xfr |
Py jgh g vij cd yxiu o} cin ;g
#du e 4s dk le; yrh gh dij 1j cd
yxk, thu of cin yxu oty cy dh x.kuk
djA dij dk ;kf=k;k Bfgr oy n0;efu
1000 kg gA

gy:
dij dt iljfid ox

u =108 km/h
=108 x 1000 m/(60 x 60 s)
=30 mst

rrk dkj dk vire ox]v=oms
dj dk oly n0;elu = 1000 kg rFik dij
di jkidu e yxk le; t=4srHk lehdj.k
9.5) 1 cd yxiu oty cy F dk ifjet.k
m(v - u)/t gA
elu jliu 1j]
F =1000 kg x (0-30) ms/4 s

= _7500 kgms2 .k -7500 N

I.leed fpE n'lirk g fd cd o) Mj
yxk;k x;k cy xiMh dh xfr of foijr
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mnkgj.k9.45 N dk ,d cy fdlh n0;efu
m, dk 10 m s2 dl Roj.k nrk g rFik n0;elu
m, dk 20 m s2 di Roj.k nrk gh vxj niuk
no;eluk dk ,d NiFk feyk fngk t,] rk bl
cy o) Hjk D;k Roj.k mRilu ghxi\

gy:
letdj.k (9.4) | m, =Fra ; rFlk
m, =F/a,
,gk a, =10 ms?
a,=20m s> ik F=5nN
bl Idkj] m, =5 N/10 m s2 = 0.50 kg;
rFk

m, =5 N/20 m s2 = 0.25 kg
tc nkuk n0;ekuk dk ,d BiFk feyk;k
thrk g]
1jk n0;eku m=0.50 kg + 0.25 kg
= 0.75 kg
ve 1j nl;elu m1j 5 N cy Hjk milu
fd;k x;k Roj.k,
a=F/m=5N/0.75 kg = 6.67 m s2

mnkgj.k9.5 ,d ych e’ ij I/h j[ik e &
joh 20 g n0;elu dh xn dk oxé&le;
xki) fp 99 e fn;k x;k gh xn dk

P NN

i
4
4
4

oX (cm/s) —

5_

o 1 a
| — e
fojleloLFk e yiu of fy, ek Hjk fdruk
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cy yxxi\
fpk 9.9

gy:
xn dk 1kjfHkd ox 20 cm s gh e” of
ik xn 1 A%k cy yxu o) dkj.k xn
di ox 10 s e "W; gk tirk gA pfd
ox&le; xki( ,d I/nh j[k g bl
Li"V g fd xn ,d fu;r Rofjr cy of
Fk pyrh gA

. V-u
foj] &=~
=(0cmst-20cmst)/10 s

—2 cm s2=-0.02m s2

xn 1j yxk A%k cy]
F=ma= (20/1000) kg x (- 0.02 m s7?)
=-0.0004 N

I.liked fpE n'lrk g fd xn dh xfr dh
"l o} foijir e”f Yt Wk cy Vijiir
fd;k tirk g

9.5 xfr dk rrh; fu;e

19y niuk xfr of fu;ek I ge Kkr gkrk g fd
dib Ik;Dr cy olLr di xfr dh volLFk e
iffjoru yirk g rFk bul ge cy dk etiu db
fof/ Hb wkir girh gh xfr o) rilj fu;e ol
vulij] tc ,d oLr nljh oLr ij cy yxirh g
rc nljf oLr }' igy oLr 1j riR{if.kd
cy yxk;k thrk gh ; nluk cy ifjel.k e Ino
lelu yfdu fn ke fouhr gkr gA bldk rif;
;09 fdcy Ino ;xy -lkegir gh; cy
dHh ,d oLr 1j dk; ugh djr cfyd nk
vyx&vyx oLrvk 1j dk; djr gh iQvcky ol
[ty e i;hge xndi r kxfr I fdd elju of
@e e foi{it Vhe of flkyiMh 1 Vdjk tr gh

cy rik xfr of fu;e

bl @e e nluk flkytMh ,d&nllj ij cy yxir
g] vr,o nkuk gh flkyiMh pkivy gkr gA nlj
"ICnk e] fdlh ,dy cy dk viLrio ugh ghrk
cfyd ; Ino ;xy :lk e gir gA bu nkuk fojielh
cyk dk f@;k rRk ifrfd;k cy dgk thri gh
eluk fd nk fLix ryk, ,dénlj I €M g]
thh fd fp=k 9-10 e n"lk;k x5k gh ryk B dk
fLFj fHjk nhokj 1 €Mk gA tc ryk A o) eDr
flj 1j cy yxi;k thrk g rc ge 1kr g fd nhuk
ryt, ,d gh elu n"frh gA VRkr ryk A Hik
ryk B 1j 1;0r cy ryk B o] Hjk ryk A ij
yxi, X, cy of ifjel.k e lelu g 1jr bu nkuk
cyk dh fn"ik, 1jLij foljhr gA ryk A ol Hjk
ryk B 1j yxi;k x;k cy 1@;k g tcfd ryt B
ik ryk A 1) yxkk x;k ey ifrf@;k gh vk
xfr o) rrh; fu;e dk bl idkj Ha 0;Dr fd;k
thrk gk fd I Hh f3;k ol fy, B hd mIoQ lelu
fdr foijir fn"lk e ifrf@d;k g ;i

;g Vo';
1frfd;

ifg, fd @k wvij

Sk jhuk
cy Ino nk vyx&vyx olLrvk ij
dk; djr gA

fp+* 9.10: fol;k
gir g

rik 1frfod;k cy lelu rFi foijhr

eluk fd wviki fodke dh volFik e g i
IMd i pyuk ikjHk djr gA f}rh; fu;e of
vullj blo 0 fy, ,d cy dh vio";drk glrt
g] t vkio) “kjhj e Roj.k mRilu djrk gh ;g
diué Ik cy o\ D;k ;g 1'h; cy g th vk
IMd 1j yxir g\ D;k ;g cy ge mlh fn'lk e
yxir g ftl "k e ge vix c<r g\ ugh] ge
unp iFoh dh Irg dk viu ijk I iN ZoQyr
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gh IMd Hih wkiof ij 1j mruk gh ifrf@d;k cy  olnrk g rk uko 1j yxu okyk 1frfd;k cy ulo
foijir fn*lk e yxirh g felo iHko 1 wki  diifiN dh vij Zodyrk g (fp=t 9-12)A
ViX c<r gh

;0 tluuk vio®;d g fd ;|1 f3;k vi f@;kdyki 9.4
i1frfd;k cy et e ge'tk letu gir g fiQj Hh o cPol dlifa. oV il i T diu i
; CYy ,dleku ifjel.k of Ro;_.k mRilu ugh dj dg Elk d f%’:k gy_13 o n'ik;& X;f "
Idrh , 1k bIfy, g D;ifd iR;d cy VyX& . g ciy I Hil Fiyk sk dlib High oLr n nA
vyx nl;efu dn olrvk 1j dk; djr gA vc mlg Fy dk yidr g, [kyu dk dgh

cnd 1 xkyh NiMu dh volFi €] cnd } jk -« Dikcly ol Ry di ildu (f@;1) of dij.k
xtyh ij vix dh vij ,d cy fuzfir girk gh mle I iR;d riR{if.kd ifrf@;k dk vuo

xkyh Hh cnd 1j ,dletu ijr foijhr fn'lk e
ifrfd;k cy yxirt gh bll cnd 10N dh vij
ifr{ifir girh g (fp=k 9-11)A pfd cnd dk
n0;elu xkyh of n0;etu 1 cgr vi/d girk g]
bIfy, cnd dk Roj.k xkyh of Roj.k I dkifh
de girk g ,d ulfod Hjk uko T vix dh wij
ojnu dh fLRfr e HA] xfr ol rilj fu;e dk

xkyh ij yxu okyk
fofjr cy

cnd ij wvijifir
ifr{ifir cy

djr g\
o Vi XiMh ol ifg, ij dib Tign j[k [ip
n] rifd tc o nkuk cPp Fy dk 1{o] r¥
B _ xith dh xfr ok voyidu fd;k t oft
ipiclo. £l 3yt j botrioigh foffody Wik cold aHij o ve i cPpk difdlh ,d xivh ij [V dj

ifr{iik rrk ,d vi; cPp dk nljh xiMh ijA vii

ok xfr of f}rh; fu;e dk n[k Idr g]
kfd bl voLFkk e ;0 CYy Vyx&vyx

Roj.k mRilu djxiA
bl f@;k e f[lb xb xiMh 50 cm x 100 cm
vidlj o) 12 mm ;k 18 mm elV lyibciM e
nk tM ifg, yxkdj cutb & Idrh gA LolVciM
iHioh ugh gixk D;kd bldk Ih/h j[k e xr

fok 9.12: ufod of vix dh vij olnu dh fLrfr e djuk dfBu gh
wo itN dih vij xfr dijrh gh
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9.6 lox Bj{k.k

etuk fd nk oLr, (n Xn A rik B) feudk
n0;etu @e'fk m, m, g] ,d g ljy
j[n; ' e vyx&vyx ox @e"ll u, Vij u

I xfr dj joh g Hp=t 9-14(a)° rFkk mu 1ij
dib vU; virfyr cy dk;jr ugh gh eluk
u, > u, Vij nkuk xn ,dé&nlj I Vdjirh g €k

fd fpk 9-14(b) e n"fk;k x;k gA eluk fd
m T m, T A B
Vodj o} igy "
( a )
m _VA’ mg T

\VDdj of i"pir

( c

fp 9.14: nk xnk dh VDdj e lox Bj{k.k

Vde di Ie; t gh bl @e e xn A, xn B ij
Fs cy yxirh g rAk xn B, Xn A ij F,, CY
yxirh gA etuk fd Vdjku o) cin xn A Vij Xn
B dk ox @e'lk v, Vij v, g] Hp=t 9-14(c)h
letdj.k (9-1) I] Xn Ad lox Vdjiu of
gy Wij cin @e’th m, u, Vij m, v, oOxA
lox e ifjoru dh nj (Gk F,, f@;K) Vdjhu
o) le; gxh mA%
lox ifjoru dh nj (Gk F
(Ve —4)
t
xfr of rrh; fu;e o) vulj] xn A of Hjk
Xn B 1j yxi;k x;kcy F,, rAk xn B 0] Hj
yxik x;k ey ., ,dé&nlj ol cjicj wij
forjhr gixid vri
FAB:_FBA

mlh rjg] xn B 0]
1frf@d;) Vdjiu

BA’

o) le; mg gkxhA

(9.6)

cy rik xfr of fu;e

vrh

MU, + MgUp = MV, + MgV, (9.7)

Vdjlu of 1gy xn A vij B dk o)y lox
(m,u, +m.u,) Ak Vdjiu of cin oly lox
(m,v, +m.yv,) gh lehdj.k (9-7) 1 ge iir g
fd tc xnk ij dib cigjh cy dk; ugh dj jo
gk rk nkuk xnk dk oQy lox cnyrk ugh g ;k
oly Tox Bjf{ir jgrk gh

bl 1;kx of viZkj 1j ge dg Idr g fd
nk oLrvk of lox dk ;kx Vdjtu o) 1gy Vij
Vdjlu o] cin cjkcj jgrk g] tcfd mu 1j dib
virfyr cy dk; u dj jok gib bl lox
Lj{k.k dk fu;e dgr gA bl bl idkj Hh 0;Dr
dj Idr g fd nk oLrvk dk oy Tox Vdjku
dh 1f@;k e vifjorun; ;k Tjffkr jork gA

i - kdyii 9.5

« ,d cM widlj dk xCcjk
ble 1jh rjg 1 gok HjA
blo) e[k dk Zkx 1 ci/A

« bldh Irg ij fdIh fpidiu oky Vi db
Igk;rk I fpa 915 e n"lk, wvulkj ,d
LVk (IykLvd dh iryh uyh) yxk,A

o ko) cp I ,d/ix deilj djt,]
felo) nkuk fhjk dk nhokj ij fp=tkulij
yxk, A

« XCckj ol eg lkj ck/ /ix dk [lky nA

(cyu) y rFk

T\\I
—=

‘) ]

K XCckjk

o

g
fpk 9.15
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o VvC xCclj e Hjh gok mho) e[k I cigj dh
Vi fudyu yxxmi
o LVk (vHok xCckj) dh xfr dh fn"ik dk

voyikdu djA
i3 ;kdyki 9.6
« VPN dip dh ,d 1j[luyh (VLV V;c) y

rrk mle FUMk ikuh MkyA ij[luyh ol e[k

ij ,d LVii dio] yxi,A
o fpk 9-16 e n"l, vullj vc ij[luyh dk
nk elixk of Hjk LVM i {ifrt "k e yvdi,A

|'l A
|'IIII I"-I‘I".
.'|I ."' .
&_;_—_—_—_-_:‘Eﬂ
i =
fp+ 9.16

o cujdn Bg;rk |J[uy krc rd xe
dj] tc rd fd ijfluyh dk tkuh okfir u

ok &, rAk did clgj u vk tk,A
o ge ir g fd 1j[luyt dio) dn xfr dn
foijhr fn*lk e i{ifir girh gA

o ollo) rFk i{ifir ij[luyh o) oxk e vrj
dk Hih voykdu djA

mnkgj.k9.6 2 kg o) ,d filvVy 1 20 g
n0;etu dh ,d xiyh 150 m s of {frt
ox I NiMh tirh gA filVy of 1IN gVu
o) ox dk ifjdyu djA
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gy:

xkyh dk n0;elu] m, =20g (= 0.02 kg)

filVy dk n0;elu] m,=2 kg

xkyh dk 1kjfHd ox (u,) rfk fiLVy dk
ijfHd ox (u,) De'lh "iU; gA

VFr u,-u,=0

Xkyh dk vire oX v, =+ 150 m s

xkyh dh fn* ck, T nk, 1fjikvh of

vullj Zuiked (fp=t 9-17)] yh xb gh
etuk fd fiLVy dk ifr{fir oX v gA
xkyh NVu of 1gy] xkyh rFik filvy dk
oly lox]

= (2+0.02)kgx O mst
= Okgms?
xkyh NVu of ctn oy lox
= 0.02 kg x (+ 150 m s?)
+2kgxvmst
—(3+2v)kgmsl
Tox 1j{k.k ol fu;e o) vulj]

xkyh NVu oQ kn di o Qy lox = xkyh

iflik 1 igy

fpk 9.17: filvy dk ifr{ki.k
NVu of igy dk oy lox

3+2v=0
= Vv =-15ms?

I.leed fpE ;g n"lkrk g fd filvy
xkyh o] foijhr fn'kk e VFir] nib 1 clb
vij afr{ifir gixh

mnkgj .k9.7: 40 kg n0;elu oty ,d yMdi]
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fpk 9.18: yMdh xiMh 1j olnrh g

5msto] {ifrt ox 1 ,d 3 kg nl;elu
okyh fLFj xiMh 1j onrh gA xiMh of
ifg, Ak.kjfgr gA xiMh dh xfr ikjHk
dju dh volFk e yMdh dk ox D;¥
gxi\ elu y fd {ifrt fn"lk e dib vIrfyr
cy dk; ugh dj jgk oA

yMdh rFik xiMi dk yMdh of dnu 1
gy oly lox

=40kgx5mst+3kgx Oms?

=200 kg m st

etuk fd yMdh o) xiMh 1j olnu of
1"phr xiMh rFk yMdh dk ox v gh bl

VOLFk e xiMh rFik yMdh dk oly Box
= (40+3)kgxvms?
= 43vkgms?
lox Ij{k.k o) fu;e of wvulkj nkuk
fLRfr;k e oly Box letu gxA

VFilr]
43 v = 200
= v = 200/43 = +4.65 m s

xiMh 1] lokj yMdh 4.65 m s0) ox 1

cy rik xfr of fu;e

Nykx yxiu dh fn*lk e pyxi (fp= 9.18)A

mnkgj .k 9 8 gkd h afr}nh Vhek o) nk

fkyk dk fgv dju o) Ikl e
IjLIj Vdjk tr g rfk viil e my>
thr gA 1gy flkyiMh dk n0;etu 60 kg
g rAk og 5.0 m st o) ox 1 xfr e Fi
tefd nljk flkyiMn) feldk n0;etu 55
kg g rFkk 0g 6.0mst0]ox I igy
fkyk vij xfr dj jgk FiA vdjidj
y>u oQ kn o ntuk fd1 fn*lk e fd 1 ox
| xfr djxA elu y fd niuk flkykM;k of 1j
rAk 1Foi of chp di;jr A%k cy ux.; gh

uk agyk fkyiMn ck, T nk, nkM jok gA
ifjiivh o) vullkj] ck, T nk, xfr dh
"k Zuked rFk ni, 1 k, xfr dh
fn" dk 1 kkRed yr g ( k0. 19)A
irid m rrk f[ k ol De"l
n0;elu wij ox d "l gA bu H frd
sk 1y v/iyfkr I[,, k2
@e'lh 1Fe ,o f}ri; f[kyka;k dk

n*lkrh gh vri

m, = 60 kg; u, = +5 m s rFik
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jea)

fok 9.19: nk gidlh fLyiM:k di VD : @ VDdj 1 igy rf o) VDdj ol i*pir

m, = 55_kg; u,=-6ms? rh my>u of i p f[
\‘de 1 igy niuk fkydMsk di oly ck, 0.26 m s 0] OX I xfr* khy gk A
(0)4
= 60 kg x (+5 m s7?) + 55 kgx (-6 m s1)
= -30 kg m st
etuk fd nkuk fLkyk 0 Vdjku of

1. ;i f@;k Ino ifrf@;k ol cjicj g ri
ir oly lox Li"v dift, fd %Mk xiMh dk ofl
_ (my+m)xv [lhp 1krk g\

v . 2. ,d vfu'leu depkjh dk rio xfr I
(60 +55) kg x vim s cgri;r el e itun iQdu okyh jeM

k" pkr my>u ij ox v g] VDdj of
k*p

115><vkgms1 - .

Tox 1j{k o) fuze o) vullj] Vodij I S\h LLJ?{IthOklj;dMu e dfBulb D;k ghrt
lgy rFik k ol |0Xk dh lelurk 1] 3. ,d 50gn0;elu dh xkyh 4kg no;elu

= -30/115=-0.26 m s™ dh jk;iQy 1 35 ms2 ol ikjfHd ox

bj{k.k OQ fu;e

Ij{.k o) NelLr fu;el tl & on] At] di.ih; Tox] vio'k wvifn of Bj{k.k dk Hifrdh e

elfyd fu e eluk thrk gh ; |j{ fu e 1k;kfxd |{ Ij vk/kar gA g Lej J [kuk
vio*;d g fd Hj{k.k of fu;ek di i ug fd T Idrid blg 1;k<k o) Jgk o BR;kfar

;b [MMr fd;k € Idrk gA fd1h H |j{ fu;e ol vquy Ik; kx oQ Ifj ke ml fu;e dk
IR;kfir rk djr g] yfdu mudk 1% ugh djrA nhjh vij] ;i ,d Hb 15k of ifj.ke bl fu;e
o) fo#¥a ok rk ;g Dj{k.k fu;e dk [Mr dju of fy, 1;kir gixi

Tox Dj{k.k dk fu;e fofdklu 1dkj of fujifk.kc ,0 Ik;kxk o) Ik*pkr fuxfer fd;k x;k gh bl
fu;e dk yxHx riu “kriCnh 1o 1frikinr fd;k x;k FéA bl fu;e dk [Mr dj Bdu okyh fd b
fLFfr dk wvHh rd dib vuHo Kir ugh gA foftlu nfud vuHiok dk Tox Bj{k.k o} fu;e of
wviZlj 1) L1'V fd;k € 1drk gh
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oA jk;ily of wkjftkd ifr{ifir ox dh x.kuk dift,A
@ 200 g N0;efu dh nk oLr, ,d gh j[ik o) vufn'k ,d gh fn'lk e @e’lh  2m st Vi
1 'f . OX I xfr dj joh gA nkuk oLr, Vdjk thrh gA VDdj of Ik"pkr iFke oLr dk ox

[y‘;:ﬂ# ! ok tirk g] rinljh olr dk ox Kir djA
4 vklu

D:k
00k

xfr dk iFe fu;eh oLr viuh fojkeloLFk vFok Ijy j[ik 1j ,d
lelu xfr dh volFik e rc rd cuh jgrh g ] tc rd ml ij dkb
virfyr cy dk; u dj

oLrvk Hjk viun xfr di volFk e ifjoru dk ifrji/ dju dh ioflk
dk tMRo dgr gA

fdlh olLr dk n0;elu mlo) €tMRo dh eki gh bldk si ekid
fdyixie (kg) gA

X%k cy Ino oLr dh xfr dk ifrjk/ djrk g

xfr dk f}rh; fu;eh fdlIh olr o] lox ifjoru dh nj olLr ij
vijifir vIirfyr cy ol letuikrh ,0 cy dh fn"lk e girh gA
cy dksielkd kg ms2gh bl U;Vu o) uke I Hib tuk trk g rAk
irid N Hjk 0;0r fd;k thrk gA 1 U;Vu dk cy fd it 1 kg n0;elu
dh olr e 1 m s2 dk Roj.k milu djrk gA

oLr dk Tox] mlo) n0;elu ,0 ox dk x.kuYly girk g rFik bldh
fn"lk ogh gkrt g] t olr o) ox dh girt gA bldk sield
kg m st gfrk gA

xfr dk rrh; fu;eh if;d f@;k o) letu ,o foujhr ifrf@;k ghrh
oA ; nk foftlu oLrvk 1j dk; djrh gA

fdlIh foyx fudk; e o)y Box Bjf{ir jgrk gA

VH;kl

1. dib oLr "W; cla virfyr cy vutio djrh gA D;k fdlh Hi oLr
o) fy, v'iU; ox I xfr djuk IHo g\ ;fn gk rk oLr o] ox of
ifjek.k ,0 'k 1) yxu okyh *krk dk mYy [k djA ;fn ugh] rk dij.k
Li"V djA

2. tc fdlIh NMh I ,d njh (dkiV) dk i rkg] rk Zy ol d.k

clgj vk thr gh Li"V djA

3. cl dh Nr 1j j[k Hetu dk jLEn 1 D;k ch/k thrk g\
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10.

11.
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fdlh cYyckt Hjk fdolv dh xn dk elju 1j xn “lehu 1j y<drt
gh o)N njh pyu o] Ik*pkr xn #d tirh gh xn #du of fy, /Zhef
rh g] D;kd

(@) cYyckt u xn dk i;kr l;kl 1 fgV ugh fd;k gA
(b) OX Xn 1j yxt, X, cy o] letulkrh gA
€ xn ij xfr dn fn"lk of forjir ,d cy dk; dj jok gA
d) xn ij dib vIrfyr cy dk;jr ugh g] vri xn fojkeloLFi e

viu of fy, l;kljr gA

(Igh fodYi dk p;u dj)
,d vd fojteloLFk I fdlh igiMh 1 uhp dh vij fu;r Roj.k I
y<duk "z djrk gA ;g 20se 400 mdh njh r; djrk gh bldk
Roj.k Kkr djA vxj bldk n0;elu 7 Vu g rk bl i1 yxu oty cy
dh x.kuk djA (2 Vu = 1000 kg)A
1 kg n0;elu o) ,d iRFj dk 20 ms* o) ox | >ty dh teh gb
Irg 1j 10dk thrk gA iRFj 50 m dh njh r; dju ol cin #d tkrk
gh 1RF wij ci{ o] cip yxu oty %%k cy dh x.kuk djA
,d 8000 kg n0;elu dk jy btu ifr 2000 kg n0;elu oty 1kp
fMCck ok Ih/h 1Vjh 1j [prk gh ;fn btu 40000 N dik cy VIjifar
djrk g rfk ;fn 1Vjh 5000 N dk A%k cy yxirh g] rk Kir djb
@ UV Roj.k cy
() Jy dkRoj.k rFk
) fMCc 1 Jgk tMCc 2 1j yxk;k x;k cyA
,d xiMh dk n0;elu 1500 kg gA ;fn xiMh dk 1.7 m s—2 o) T.liRked
Roj.k (voenu) o) Nk fojketoLFk e yhuk g r rHk IMd of
chp yxu okyk cy fdruk ghxk\
fdlh m n0;efu dh oLr fedldk ox v g dk Tox D;k gixi\
(@) (mv)? (b) mv? () (¥2) mv? (d) mv
(mijidr e 1 Igh fodYi puk)
ge ,d ydwmh o) cDI dk 200 N cy yxkdj ml fu;r ox B 1%
1j /olyr gA cDI 1j yxu okyk %%k cy D;k gixi\
nk oLr,] iR;d dk n0;elu 1.5kg g] ,d gn In/h j[ik e ,dé&nlj
o) foijhr fn" e xfr dj joh gA Vdjku ol igy iR;d dk ox
2.5 m st gh Vdjku o] cin ;fn niuk ,d&nlj 1 €M thrh g] rc
mudk Iftefyr ox D;k gxi\
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12.

13.

14.

15.

16.

17.

xfr o) rrh; fu;e oQ vuIJ tc ge fdlh oLr dk /Ddk nr g] r¥
oLr mru gh cy of I ge Hi foijhr fn*lk e /Ddk nrh gh ;fn og
olr ,d Vd g t& IMd of fduj [ g_ IHorh gelj Hjk c
Vijifir dju 1j Hh xfrity ugh gk 1k, x4 ,d fo]iF bl gh Bifcr
djr g, dgrk g fd nkuk cy foijhr ,0 Cjij g tt ,dénlj dk
fujLr dj nr gh bl ro} 1j viu fopkj n vij crk, fd vd xfr'iy
D;k ugh gk kri\
200 g n0;elu dh ,d gkdh dh xn 10 ms2 dh ox 1 I0/h [k
e pyrh gh 5 kg nl;elu o) ydMh of xVoQ I 1%€ djrh g rFk
mIl €M thrh gA mbo] cin nkuk ,d BkF mIh j[lk e xfr djr gA
1%€ o) 1gy vij 1%€ o} cin o) o)y Boxk dh x.kuk djA nkuk
oLrvk dh tMh gb volFik e ox dh x.kuk djA
10 g n0;elu dh ,d xkyn In/h j[ e 150 ms2 o) ox 1 pydj
,d ydMh o] xvo] 1 Vdjirh g vij 0.03 s 0] cin #d tirh gh
xkyh ydMi dk fdruh njh rd Hinxi\ ydMh o] xVo] Mgk xkyh 1j
yxt, X, cy of ifjek.k dh x.kuk djA
,d olr ftldi nl;elu 1 kg g] 10 ms* of ox 1 ,d In/h j[k
e pyr g, fojletoLFk e j[k 5 kg n0;elu o) ,d ydMh of xVol
I vdjirh gA mhoQ cin nkuk TkR&BF mEh B0/h J[K e xfr djr gA
1%€ o) 1gy rFik cin o) o)y Boxk dh x.kuk djA viill e t™ g,
I;ktu of ox dh Hh x.kuk djA
100 kg n0;elu dh ,d oLr dk ox lelu Roj.k I pyr g, 6se
5mst 1 8ms? gl tirk gh olr of 1gy vij cin o) Boxk dh x.kuk
djA ml cy of ifjel.k dh x.kuk dj € mh oLr ij Vkjifir gA
v[rj] fdj.k vij jigy fdlh jktekx ij cgr rio xfr 1 pyrh gb
dij e lokj g] vplud mMrk gvk dib divi] xiMh o) Bkeu of "Ik
I vivdjk;k vij og "k 1 fpid x;i v[rj vij fdj.k bl fLFkfr
1j fooln djr gA fdj.k dk eluuk g fd th o) lox ifjoru dk
ifjel.k dkj o) lox ifjoru of ifjek.k dh viflk cgr vi/d gh
(D;kd diM o} ox e 1fjoru dk etu dij o] ox e ifjoru o eku
I cgr vi/d gb) v[rj u dgk fd pfd dij dk ox cgr vi/d
Fik vk dkj u diM 1j cgr vi/Zd cy yxi;k ftlo] dij.k div dh
ekr gk xbA jigy u ,d u;k ro) nr g, dgk fd dij rAk diMk nkuk
1j lelu cy yxk vij nkuk o) Tox e cjicj ifjoru gvid bu fopkjk
Ij viuh 1frf@;k nA
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18. ,d 10 kg n0;elu di AVvh 80 cm di Apib I iQ' ij ijhA bl
VOLFk e 2Vvh gk 10° 1j LFdukrfjr Tox of e uk djA
ifjdyu e 1jyri gr utp dh vij f"V Roj.k dik ku 10 ms2 YA

vIrfjDr vH;kl

A1. ,d olr dh xfr dh voLFk e njh le; Bij.k fuEuor g

Lke; (1oiM) njh (elvj)

0

1

8

27

64

125

216

7 343
(a) Roj.k o) cj e vii D;k fu'd'k fudky Idr g\ D;k ;g fu;r
g\ c< jok g\ v jgk o\ ;k "5 o\

(b) ki olr 1j yxu oky cy ol clj e D;k fu'd" fudky Idr g\

A2. 1200 kg n0;elu dh dij dk fpduh IMd 1j nk 0;f0r lelu ox 1
/Ddk nr gA mlh dj dk rhu 0;fDr;k Hjk /Ddk ndj 0.2 m s2 di
Roj.k mRilu fd;k thrk gA fdru cy of NiF 1R;d 0;fDr dij dk
elDdk nrk gh (eu y fd IHh 0;f0r letu 1°h; cy of B dij
dk /Ddk nr gh)

A3. 500g n0;elu o) ,d gFiM Hjk som s ox 1 ,d dhy ij igh
fd;k tirk gA dhy MHjk gFkM dk cgr de le; 0.01s0] fy, g
Jkdk thrk gh dhy of Hjk gFiM 1j yxk, x, cy dh x.kuk djA

A4. ,d 1200 kg n0;etu di elVjdij 90 kmsh dh ox 1 ,d I/t j[k
1j py jgn gh mhdk ox clgjh vIirfyr cy yxu o] dij.k 4s e
Avdj 18 kmsh gh thrk gh Roj.k vij Tox e ifjoru dh x.fuk djA
yxu oty cy o] ifjek.k dh Hit x.kuk djA

As. ,d vd wij ,d dij v ox I xfriiy g] nkuk ,d&nlj 1
vieu&lteu 1%€ djr g rFk oiN le; cin nluk #d thr gh vxj
1% dk le;krjky 1s g r¥
@ diu&lh xiMh 1j cy dk Icl vi/Zd iHio TMxi\
() fdl xiMi o) lox e Icl vi/d ifjoru gixi\

L4 c) fdl xiMh dk Roj.k Icl vi/d gixi\

d) Vd db vi{lk dij dk vi/d udliu D;k gkxk\

O 00k~ WDN PO
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