
  

 
wbDU‡bi MwZm~Î I Zvi cÖ‡qvM 

 
f‚wgKv 
c~‡e©i BDwbUmg~‡n e ‘̄‡Z m„ó MwZi KviY we‡ePbv bv K‡i ïaygvÎ MwZi mgxKiY m¤úwK©Z Z_¨vejx I 
Zrm¤úwK©Z mgm¨v mgvav‡bi g‡a¨ Av‡jvPbv mxwgZ wQj| eZ©gvb BDwb‡U e ‘̄i cÖK…wZ Ges Zvi MwZi 
KviY m¤ú‡K© Av‡jvPbv Kiv n‡e Ges fi, MwZ I e‡ji ga¨Kvi wewfbœ m~Î m¤ú‡K© Av‡jvPbv Kiv n‡e| 
1686 wLª÷v‡ã Bs‡iR MwYZwe` m¨vi AvBR¨vK wbDUb Zvi weL¨vZ MÖš’ wcÖwÝwcqv (Principia)-‡Z MwZi 
wZbwU m~Î‡K wjwce× K‡ib| Aek¨ cÖ_g `yBwU m~Î 1590 mv‡j M¨vwjwjI Avwe®‹vi K‡ib Ges Z…ZxqwUI 
wbDU‡bi Avwe®‹v‡ii eû c~‡e© ˆeÁvwbK‡`i Rvbv wQj| wKšÍz wbDUb m~Î wZbwU‡K MvwYwZK AvKv‡i 
m~cÖwZwôZ K‡ib|  
 

D‡Ïk¨ 
GB BDwbU †k‡l AvcwbÑ 
● wbDU‡bi MwZm~Î eY©bv Ki‡Z cvi‡eb; 
● wbDU‡bi MwZm~Î wZbwU e¨vL¨v Ki‡Z cvi‡eb; 
● P=mf m~ÎwU cÖwZôv K‡i Zv cÖ‡qv‡M `¶Zv AR©b Ki‡eb; 
● P=mf m~‡Îi cÖ‡qv‡M wewfbœ mgm¨v mgvav‡b `¶Zv AR©b Ki‡eb; 
● w ’̄i KwcK‡ji gva¨‡g hy³ KYvi MwZ m¤úwK©Z mgm¨v mgvav‡b P=mf m~ÎwU cÖ‡qvM Kivi `¶Zv 

AR©b Ki‡eb|  
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ccvvVV--11 
wbDU‡bi MwZm~‡Îi eY©bv I e¨vL¨v 
 
  D‡Ïk¨ 
GB cvV †k‡l AvcwbÑ 
● wbDU‡bi MwZm~Î eY©bv Ki‡Z cvi‡eb; 
● wbDU‡bi cÖ_g MwZm~Î e¨vL¨v Ki‡Z cvi‡eb; 
● wbDU‡bi wØZxq MwZm~Î e¨vL¨v Ki‡Z cvi‡eb; 
● wbDU‡bi Z…Zxq MwZm~Î e¨vL¨v Ki‡Z cvi‡eb|  
 
 

 wbDU‡bi MwZm~Î 
cÖ_g m~Î t evwni n‡Z †Kvb ej cÖ‡qvM Kiv bv n‡j, w ’̄i e ‘̄ wPiKvj w ’̄i _vK‡e Ges Pjgvb e ‘̄ wPiKvj 
mg‡e‡M mij‡iLvq Pj‡Z _vK‡e|  
wØZxq m~Î t e ‘̄i fi‡e‡Mi cwieZ©‡bi nvi e ‘̄i Dci cÖhy³ e‡ji mgvbycvwZK Ges cÖhy³ ej †h w`‡K 
wµqv K‡i, fi‡e‡Mi cwieZ©b †mB w`‡KB N‡U|  
Z…Zxq m~Î t cÖ‡Z¨K wµqvi Rb¨ GKwU mgvb I wecixZ cÖwZwµqvi m„wó nq|  
 

cÖ_g m~‡Îi e¨vL¨v 
wbDU‡bi cÖ_g MwZm~‡Î ỳBwU Ask Av‡Q| m~ÎwUi cÖ_g As‡k Av‡Q e ‘̄i RoZv m¤úwK©Z Z_¨vejx| †Kvb 
e ‘̄ wbR †_‡K Zvi w ’̄i ev MwZkxj Ae ’̄vi cwieZ©b NUv‡Z cv‡i bv| †h †hgb Av‡Q, †ZgbB _vK‡Z 
PvB| e Í̄zi GB ag©‡K RoZv e‡j| w ’̄i e ‘̄i w ’̄i _vKvi cÖeYZv‡K w ’̄wZ RoZv Ges MwZkxj e ‘̄ MwZkxj 
Ae ’̄vq _vKvi cÖeYZv‡K MwZ RoZv e‡j| AZGe RoZv e Í̄zi GKwU ¯̂vfvweK ag©| D`vni‡Yi gva¨‡g 
RoZv m¤ú‡K© ev Í̄e Ávb jvf Kiv hvK| w ’̄i Mvox nVvr Pj‡Z Avi¤¢ Ki‡j Av‡ivnxi kix‡ii †h Ask 
Mvwoi ms¯ú‡k© _v‡K †mLv‡b MwZi m„wó nq, wKš‘ w ’̄wZ RoZvi Rb¨ kix‡ii DcwifvM wcQb w`‡K †n‡j 
c‡o| Avevi PjšÍ Mvwo hw` nVvr †_‡g hvq Z‡e Av‡ivnxi kix‡ii wbæfvM w ’̄wZ‡Z Av‡m, wKš‘ kix‡ii 
DcwifvM MwZ RoZvi Rb¨ mvg‡bi w`‡K GwM‡q hvq| d‡j Av‡ivnx mvg‡bi w`‡K Suy‡K c‡o| Av‡ivnx‡K 
GB MwZ mvgjv‡bvi Rb¨ wcQ‡bi w`‡K †n‡j PjšÍ Mvwo †_‡K bvg‡Z nq|  
m~‡Îi wØZxq As‡k e‡ji Kvh©KvwiZv I Zvi ˆewkó¨ m¤ú‡K© ejv n‡q‡Q| hv †Kvb e ‘̄i w ’̄i Ae ’̄v A_ev 
MwZkxj Ae ’̄vi cwieZ©b NUvq, ZvB ej| evwni n‡Z †Kvb ej cÖhy³ bv n‡j Pjgvb e ‘̄ wPiKvj MwZkxj 
_vK‡e, G avibv Avgv‡`i ev ‘̄e AwfÁZvi mv‡_ msMwZnxb| KviY evB‡ii ej n‡Z †Kvb e Í̄z‡K 
m¤ú~Y©iƒ‡c cÖfve gy³ Kiv m¤¢e bq| D`vni‡Yi mvnv‡h¨ welqwU m¤ú‡K© cwi®‹vi nIqv hvK| GKwU gm„Y 
†g‡S‡Z gv‡e©j cv_i Qy‡o w`‡j †`Lv hvq wKQy ~̀i †h‡q gv‡e©j cv_iwU †_‡g hvq| Gi KviY †g‡Si mwµq 
Nl©Y ej Zvi MwZ‡Z euvav m„wó K‡i| Avevi †Kvb †MvjvKvi e ‘̄‡K k~‡b¨ Qy‡o w`‡j Zvi MwZ µgk: gš’i 
n‡Z _v‡K Ges f‚wg‡Z covi ci wKQy ~̀i P‡j Ae‡k‡l †_‡g hvq| Gi KviY ejwU‡K evZv‡mi euvav Ges 
†h mgZ‡ji Dci w`‡q hvq Zvi Nl©Y ej AwZµg Ki‡Z nq| Avevi AwfKl©R Z¡iY Zv‡K AbeiZ 
c„w_exi †K‡› ª̀i w`‡K AvKl©Y Ki‡Z _v‡K| d‡j e Í̄zwU wb‡Pi w`‡K GKwU eµ‡iLv eivei f‚wg‡Z cwZZ 
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nq| AZGe Avgiv GB wm×v‡šÍ Avm‡Z cvwi, hw` evB‡ii †Kvb e‡ji cÖfve bv _v‡K Z‡e w ’̄i e ‘̄ w ’̄i 
Ae ’̄vq Ges MwZkxj e ‘̄ memgq mg‡e‡M mij‡iLvq Pj‡Z _v‡K|  
wØZxq m~‡Îi e¨vL¨v 
wØZxq m~‡Îi mvnv‡h¨ wewfbœ ai‡bi e‡ji cwigvc I Zzjbv Kiv hvq| e ‘̄i Dci e‡ji wµqvi d‡j e Í̄z‡Z 
MwZi mÂvi nq A_ev e Í̄zi MwZi cwieZ©b nq| hw` †Kvb wbw ©̀ó e ‘̄i Dci GKwU ej wbw ©̀ó mg‡q MwZi 
m„wó K‡i Ges Aci GKwU ej GKB mg‡q e„nËi MwZi m„wó K‡i Zvn‡j †k‡li ejwU cÖ_gwU A‡c¶v 
e„nËi| Avevi hw` wbw ©̀ó ej ỳBwU wfbœ e ‘̄i Dci GKB mgq a‡i wµqv K‡i MwZi m„wó K‡i Z‡e nvjKv 
e ‘̄ A‡c¶v fvix e ‘̄wUi MwZi cwigvY ¶z ª̀Zi n‡e| myZivs e‡ji cwigv‡ci Rb¨ ïaygvÎ †Kvb e Í̄zi Dci 
wbw ©̀ó mgq a‡i wµqviZ e‡ji Øviv m„ó MwZ‡K we‡ePbv Ki‡j Pj‡e bv, †h e ‘̄i Dci ejwU wµqv K‡i 
Zvi fi‡KI GKm‡½ we‡ePbv Ki‡Z n‡e| AZGe, e‡ji cwigvY e ‘̄i fi Ges e ‘̄i Dci ej cª‡qv‡Mi 
d‡j wbw ©̀ó mg‡q m„ó †e‡Mi A_©vr m„ó fi‡e‡Mi Dci wbf©ikxj| A_©vr, fi‡e‡Mi Drcv`bB nj e‡ji 
Kvh©KvwiZv| †Kvb wbw ©̀ó fi wewkó e ‘̄i Dci GKwU ej cÖhy³ n‡j Zvi MwZ‡e‡Mi cwieZ©b nq A_©vr 
G‡Z Z¡iY m„wó nq|  
 
Z…Zxq m~‡Îi e¨vL¨v 
wbDU‡bi Z…Zxq MwZm~Î n‡Z ej cÖK…wZ‡Z wKiƒ‡c KvR K‡i Zvi aviYv  cvIqv hvq| mKj †¶‡ÎB ej 
cÖ‡qv‡Mi Rb¨ ỳBwU e Í̄z A_ev GKwU e ‘̄i ỳBwU As‡ki cÖ‡qvRb nq| ej cÖ‡qvM wewfbœ cÖKv‡ii n‡Z 
cv‡i| Nl©YRwbZ evavi Øviv, c„w_exi gva¨vKl©‡Yi b¨vq ~̀i n‡Z ỳBwU e ‘̄i g‡a¨ AvKl©Y ev weKl©Y ØvivI 
ej cÖhy³ n‡Z cv‡i| A_ev mivmwi ms¯úk© ØvivI ej cÖ‡qvM n‡Z cv‡i| GKwU e ‘̄ KZ…©K Aci GKwU 
e ‘̄i Dci ej cÖhy³ n‡j, cÖhy³ ejØq mgvb I wecixZ n‡e| GB ej ỳBwUi GKwU‡K  wµqv Ges 
AciwU‡K cÖwZwµqv ej ejv nq| GB m~Î cÖgvY K‡i †h, †Kvb e ‘̄‡Z cÖhy³ ej GKKfv‡e wµqv K‡i bvÑ 
me©`v hyMjfv‡e wµqv K‡i|  
 

wbDU‡bi MwZm~Î 
cÖ_g m~Î t evwni n‡Z †Kvb ej cÖ‡qvM Kiv bv n‡j, w ’̄i e Í̄z wPiKvj w ’̄i _vK‡e Ges Pjgvb e ‘̄ wPiKvj 
mg‡e‡M mij‡iLvq Pj‡Z _vK‡e|  
wØZxq m~Î t e ‘̄i fi‡e‡Mi cwieZ©‡bi nvi e ‘̄i Dci cÖhy³ e‡ji mgvbycvwZK Ges cÖhy³ ej †h w`‡K 
wµqv K‡i, fi‡e‡Mi cwieZ©b †mB w`‡KB N‡U|  
Z…Zxq m~Î t cÖ‡Z¨K wµqvi Rb¨ GKwU mgvb I wecixZ cÖwZwµqvi m„wó nq|  

 
  AbykxjbxÑ10.1 
1| wbDU‡bi MwZm~Î mg~‡ni eY©bv w`b|  
2| wbDU‡bi MwZm~Î mg~‡ni e¨vL¨v w`b|  
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ccvvVV--22 
P=mf  m~ÎwU cÖwZôv I Zvi cÖ‡qvM 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● P=mf m~ÎwU cÖwZôv K‡i Zv cÖ‡qv‡M `¶Zv AR©b Ki‡eb; 
● wewfbœ mgm¨v mgvav‡b `¶Zv AR©b Ki‡eb| 
 
 

 ej cwigvcK mgxKiY t P=mf mgxKi‡Yi cÖwZcv`b 
wbDU‡bi wØZxq m~‡Îi mvnv‡h¨ ej cwigv‡ci GKwU c×wZ wbY©q Kiv hvq| g‡b Kiæb, u mg‡e‡M Pjgvb 
m fi wewkó GKwU e¯—zi Dci P cwigvY GKwU ej Aweivgfv‡e wµqv Ki‡Q|  
g‡b Kiæb, e‡ji wµqvi d‡j t mgq c‡i e Í̄zwUi 
†eM nq v Ges Z¡iY nq f| 
Zvn‡j MwZi mgxKiY Abymv‡i, v = u+ft 

 

 
wPÎ: 10.2.1 

AZGe, D³ t mg‡q †e‡Mi cwieZ©b v -u = u+ft-u=ft 

∴ †e‡Mi cwieZ©‡bi nvi = 
v-u

t
  =  

ft

t
  = f 

Avevi, e Í̄zwUi Avw` fi‡eM = fi* Avw`‡eM = mu 
Ges †kl fi‡eM = fi * †kl‡eM = mv 

∴ t mg‡q fi‡e‡Mi cwieZ©b = mv-mu 

∴ fi‡e‡Mi cwieZ©‡bi nvi = 
mv-mu

t
  

wbDU‡bi wØZxq m~Î Abymv‡i cÖhy³ ej P, fi‡e‡Mi cwieZ©‡bi nv‡ii mgvbycvwZK|  

A_©vr P � 
mv-mu

t
  

 ev, P � m* 
v-u

t
  

 ev, P � mf 

 ∴ P=k.mf, †hLv‡b k GKwU aª“eK| 
e‡ji GKK wnmv‡e Ggb cwigvY ej‡K eySvq hv GKK fiwewkó e ‘̄i Dci Aweivgfv‡e wµqv K‡i GKK 
Z¡i‡Yi m„wó K‡i|  

myZivs hLb m=1 wK‡jvMÖvg, f=1 wg/†m2 ZLb ej P=1 

∴ 1= k.1.1 

ev, k=1 
myZivs P=mf 
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myZivs wbw ©̀ó f‡ii †Kvb e ‘̄i Dci wµqviZ †Kvb ej e Í̄zwU‡Z †h wbw ©̀ó Z¡i‡Yi m„wó K‡i, Zvi gvb e ‘̄i 
fi I Z¡i‡Yi ¸Yd‡ji mgvb|  
 

myZivs wbw ©̀ó f‡ii †Kvb e ‘̄i Dci wµqviZ †Kvb ej e ‘̄wU‡Z †h wbw ©̀ó Z¡i‡Yi m„wó K‡i, Zvi gvb e ‘̄i 
fi I Z¡i‡Yi ¸Yd‡ji mgvb| A_©vr P=mf †hLv‡b P=ej, m=fi Ges  f=Z¡iY 

 
e‡ji GKK  
GKK fi wewkó †Kvb e ‘̄i Dci Kvh©iZ †h cwigvY ej GKK Z¡iY m„wó K‡i Zv‡K e‡ji GKK e‡j|  
 
e‡ji Ab‡c¶ GKK (Absolute unit of froce) 
C. G. S. c×wZ‡Z e‡ji Ab‡c¶ GKK nj WvBb| GK MÖvg fi wewkó †Kvb e ‘̄i Dci Kvh©iZ †h 
cwigvY ej 1 †mwg/†m2 Z¡iY m„wó K‡i, Zv‡K WvBb e‡j|  
F. P. S. c×wZ‡Z e‡ji Ab‡c¶ GKK nj cvDÛvj| GK cvDÛ fi wewkó †Kvb e ‘̄i Dci Kvh©iZ †h 
cwigvY ej 1 dzU/†m2 Z¡iY m„wó K‡i Zv‡K cvDÛvj e‡j| 
M. K. S. c×wZ‡Z e‡ji Ab‡c¶ GKK nj wbDUb| GK wK‡jvMÖvg fi wewkó †Kvb e ‘̄i Dci Kvh©iZ †h 
cwigvY ej 1 wgUvi/†m2 Z¡iY m„wó K‡i, Zv‡K wbDUb e‡j| 
 

C. G. S. c×wZ‡Z e‡ji Ab‡c¶ GKK nj WvBb| F. P. S. c×wZ‡Z e‡ji Ab‡c¶ GKK nj 
cvDÛvj| M. K. S. c×wZ‡Z e‡ji Ab‡c¶ GKK nj wbDUb|  

 
cvDÛvj, wbDUb I WvB‡bi g‡a¨ m¤úK© 
Avgiv Rvwb, 1 dzU = 30.48 †mw›UwgUvi (cÖvq) 
 Ges 1 cvDÛ = 453.6 MÖvg|  

∴1 cvDÛvj = 453.6* 30.48 WvBb 
  = 13826 WvBb (cÖvq) 

Avevi, 1 wbDUb = 1 wK‡jvMÖvg *1 wgUvi/†m2 

  = 1000 MÖvg * 100 †m.wg/†m2 

  = 1,00,000 * 1 MÖvg * 1 †m.wg/†m2 
  = 1,00,000 WvBb 

  = 10
5 WvBb|  

AZGe 1 WvBb = 10-5 wbDUb 
GLb 1 cvDÛvj = 13826 WvBb 

= 13826 * 1 WvBb 
= 13826 * 10-5 wbDUb 
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WvBb, cvDÛvj I wbDU‡bi gvb fi I mg‡qi GK‡Ki Dci wbf©ikxj| Zviv gnvKlx©q Z¡iY g Gi gv‡bi 
Dci wbf©ikxj b‡n|  

1 cvDÛvj = 13826 WvBb, 1 wbDUb = 105 WvBb, 1 cvDÛvj = 13826 * 10-5 wbDUb| 

 
e‡ji gnvKlx©q GKK  (Gravitational unit of force) 
c„w_ex †h cwigvY ej Øviv GK wK‡jvMÖvg f‡ii e ‘̄‡K AvKl©Y K‡i, Zv‡K GK wK‡jvMÖvg-IRb e‡j| 
Kv‡RB GK wK‡jvMÖvg-IRb Ggb GKwU e‡ji gvb wb‡ ©̀k K‡i hvnv GK wK‡jvMÖvg fi wewkó e ‘̄i Dci 
Kvh©iZ n‡q g wgUvi/†m2 gv‡bi Z¡iY m„wó K‡i|  

AZGe, 1 wK‡jvMÖvg-IRb = 1 wK‡jvMÖvg fi * g wgUvi/†m2 Z¡iY 

   = g* 1 wK‡jvMÖvg fi * 1 wgUvi/†m2 Z¡iY 
   = g * 1 wbDUb 
   = g wbDUb| 
†Kvb e‡ji Ab‡c¶ GKK‡K gnvKlx©q GK‡K cÖKvk Ki‡Z n‡j, Zv‡K g Gi gvb Øviv fvM Ki‡Z nq|  
F. P. S. c×wZ‡Z e‡ji Ab‡c¶ GKK cvDÛvj Ges gnvKlx©q GKK cvDÛ-IRb| Kv‡RB cvDÛvj‡K 
cvDÛ-IR‡b iƒcvšÍwiZ Ki‡Z n‡j 32 Øviv fvM Ki‡Z n‡e|  
myZivs 1 cvDÛ-IRb = 32 cvDÛvj| 
C. G. S. c×wZ‡Z e‡ji Ab‡c¶ GKK WvBb Ges gnvKlx©q GKK MÖvg-IRb| Kv‡RB WvBb‡K MÖvg- 
IR‡b iƒcvš—wiZ Ki‡Z n‡j Zv‡K 981 Øviv fvM Ki‡Z n‡e| myZivs 1 MÖvg-IRb = 981 WvBb|  
M. K. S. c×wZ‡Z e‡ji Ab‡c¶ GKK wbDUb Ges gnvKlx©q GKK wK‡jvMÖvg-IRb| Kv‡RB wbDUb‡K 
wK‡jvMÖvg-IR‡b iƒcvšÍi Ki‡Z n‡j Zv‡K 9.81 w`‡q fvM Ki‡Z n‡e| myZivs 1 wK‡jvMÖvg-IRb = 9.81 
wbDUb|  
 

†Kvb e‡ji Ab‡c¶ GKK‡K gnvKlx©q GK‡K cÖKvk Ki‡Z n‡j, Zv‡K g Gi gvb Øviv fvM Ki‡Z nq|  

 
Pjgvb Abyf‚wgK Z‡ji Dci ’̄vwcZ  w ’̄i  e ‘̄i Pvc 
g‡b Kiæb m fi wewkó GKwU e Í̄z GKwU Pjgvb Abyf‚wgK Z‡ji Dci w ’̄ifv‡e Av‡Q| e Í̄zwU Abyf‚wgK 
Z‡ji Dci †h Pvc m„wó K‡i Zvi gvb wbf©i K‡i Abyf‚wgK Z‡ji MwZi Dci|  
(i) hLb Abyf‚wgK ZjwU f mgZ¡i‡Y Lvovfv‡e DaŸ©Mvgx 
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g‡b Kiæb Abyf‚wgK ZjwU f mgZ¡i‡Y Lvovfv‡e Dc‡ii w`‡K 
DV‡Q| AZGe m fi wewkó e ‘̄wUI Z‡ji m‡½ m‡½ f Z¡i‡Y 
Dc‡ii w`‡K DV‡Z _v‡K| AZGe Kvh©Ki jwä e‡ji gvb 
n‡e mf| Avevi †h ejwU e ‘̄wU‡K Dc‡ii w`‡K †Vjv †`q, 
Zv Z‡ji mv‡_ e Í̄zwUi ms¯ú‡k©i d‡j m„ó cÖwZwµqv| g‡b 
Kiæb GB cÖwZwµqv e‡ji gvb R| gva¨vKl©Y ej Øviv 
wµqviZ Lvov wb‡Pi w`‡K wµqvkxj e ‘̄i IRb mg| AZGe 
e ‘̄wUi Dci wµqvkxj DaŸ©gyLx ej R-mg  wbDU‡bi wØZxq 
MwZm~Î Abyhvqx R − mg = mf  

ev, R= mg+mf 
ev, R=m(g+f) 

 

 
wPÎ: 10.2.2 

(ii) hLb Abyf‚wgK ZjwU f mgZ¡i‡Y Lvovfv‡e wb¤œMvgx 
G‡¶‡Î Z‡ji Dcwiw ’̄Z wb¤œMvgx e Í̄zwUi jwä ej 
mg-R| e Í̄zwU Z‡ji mv‡_ f Z¡i‡Y wb¤œMvgx| 
AZGe, wbDU‡bi wØZxq MwZm~Î Abyhvqx 
 mg-R = mf 

∴ R= m(g-f) 

 

 
wPÎ: 10.2.3 

 

(iii) hLb Abyf‚wgK ZjwU w ’̄i A_ev mg‡e‡M Dc‡ii w`‡K ev wb‡Pi w`‡K Pj‡Z _v‡K|  
hLb Avbyf‚wgK ZjwU w ’̄i _v‡K A_ev mg‡e‡M Dc‡ii w`‡K DV‡Z _v‡K ev wb‡Pi w`‡K bvg‡Z _v‡K 
ZLb Z¡iY f=0 myZivs G mg Í̄ †¶‡ÎÑ 
 R-mg = mf = m.0=0 

 ev, R-mg = 0 
 ev, R=mg 
myZivs GB mKj †¶‡Î e ‘̄wUi Dci Z‡ji cÖwZwµqv e Í̄zi IR‡bi wVK mgvb I wecixZ n‡e|  
 
D`vniY 1 t  10 cvDÛ f‡ii †Kvb e ‘̄i Dci 10 cvDÛ-IR‡bi GKwU ej wµqv Ki‡j †h Z¡i‡Yi m„wó 
nq, Zvi gvb wbY©q Kiæb|  
mgvavb t GLv‡b e Í̄zi fi m =10 cvDÛ 
 cÖhy³ ej P=10 cvDÛ-IRb = 10*32 cvDÛvj  
 Z¡iY f = KZ? 
Avgiv Rwb, P=mf 
 ev, 10*32 = 10*f 

 ev, f  = 
10*32
10

  dzU/eM© †m: 
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  = 32 dzU/eM© †m: 
 
D`vniY 2t 10 cvDÛ-IR‡bi GKwU ej 160 cvDÛ f‡ii GKwU e ‘̄i Dci wµqv K‡i KZ mg‡q Zv‡K 
25 dzU ~̀‡i wb‡q hv‡e|  
mgvavb t GLv‡b e ‘̄i fi m = 160 cvDÛ 
 cÖhy³ ej P=10 cvDÛ-IRb = 10*32 cvDÛvj| 
 Avgiv Rvwb, P=mf †mLv‡b f= Z¡iY 
 ev, 10*32 = 160*f 

 ev, f= 
10*32
160

  dzU/eM© †m: 

 ev, f= 2 dzU/eM© †m: 

Avevi  s= ut+ 
1

2
  ft2 

‡hLv‡b s = ~̀iZ¡ = 25 dzU|  
 u = Avw`‡eM = 0 
 f = 2 dzU/eM© †m: 
 t = KZ? 

∴ 25 = 0.t + 
1

2
 . 2.t

2
 

 ev, t2 = 25 

 ∴ t = 5  †m‡KÛ| 
 AZGe, wb‡Y©q mgq = 5 †m‡KÛ| 
 
D`vniY 3 t  w ’̄ive ’̄v n‡Z 8 cvDÛ f‡ii GKwU e ‘̄i Dci GKwU aªæe ej 8 †m‡KÛ a‡i wµqv Ki‡j 
e Í̄zwU 128 dzU ~̀iZ¡ AwZµg K‡i| Zvn‡j e‡ji gvb, 8 †m‡KÛ c‡i jä †eM, 6 †m‡KÛ c‡i e ‘̄i 
fi‡eM Ges Aóg †m‡K‡Û AwZµvšÍ ~̀iZ¡ wbY©q Kiæb|  
mgvavb t GLv‡b e ‘̄i fi m=8 cvDÛ 
 e ‘̄wUi Avw`‡eM  u=0 
 e ‘̄wUi Z¡iY = f 
 mgq t = 8 †m‡KÛ| 
 Ges AwZµvšÍ ~̀iZ¡ s = 128 dzU| 

Avgiv Rvwb, s=ut + 
1

2
  ft

2
 

 ev, 128 = 0*8+
1

2
  *f * 82 

 ev, 128 = 
1

2
  * f * 64 
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 ev, f = 
128*2
64

  dzU/eM© †m. 

 ev, f= 4 dzU/eM© †m. 
aiæb, e Í̄zwU‡Z cÖhy³ ej = P 

 ∴ P=mf = 8*4 cvDÛvj = 32 cvDÛvj| 
t †m‡KÛ c‡i e ‘̄i †eM v n‡j 
 v = u+ft = 0+ft=ft 

∴ 8 ‡m‡KÛ c‡i e ‘̄i †eM = 4*8 dzU/†m. = 32 dzU/†m. 
Avevi, 6 †m‡KÛ c‡i e Í̄zwUi †eM = 4*6 dzU/†m. = 24 dzU/†m. 

∴ 6 ‡m‡KÛ c‡i e ‘̄i fi‡eM = 8*24 = 196 dzU cv:†m. GKK| 

Aóg †m‡K‡Û AwZµvšÍ ~̀iZ¡  = 
1

2
 f (2t-1) = 

1

2
  . 4. (2.8-1)   

    = 2*15 = 30 dzU| 
 
D`vniY 4 t  3 cvDÛ f‡ii GKwU e ‘̄i gva¨vKl©Y e‡ji cÖfv‡e 100 dzU/†m. †e‡M wb‡P co‡Q| wK 
cwigvY mgej Zv‡K (i) 4 †m‡KÛ  (ii) 20 dzU ~̀i‡Z¡ _vwg‡q w`‡e| 
mgvavb t (i) 4 †m‡KÛ _vgv‡bvi Rb¨ cÖ‡qvRbxq g›`b f n‡j v=u-ft 
 GLv‡b v=0, u=100 dzU/†m. t=4 †m. 

 ∴ 0= 100-4f 

 ev, f= 
100

4
  = 25 dzU/eM©‡m. 

 aiæb cÖhy³ e‡ji gvb P 

 ∴ P-mg = mf 

 ev, P= mg+mf=m (g+f) 

 GLv‡b m=3 cvDÛ, g=32 dzU/eM© †m., f=25 dzU/†m2 

 ∴ P = 3 (32+25) cvDÛvj 

  = 
3*57
32

  cvDÛ-IRb 

  = 5 
11

32
  cvDÛ-IRb| 

 (ii) 20 dzU ~̀i‡Z¡i g‡a¨ _vgv‡bvi Rb¨ cÖ‡qvRbxq g›`b f n‡j  

 v
2
=u

2
-2fs 

 GLv‡b v=0, u=100 dzU/†m. s=20 dzU 

 ∴ 0
2
 = (100)

2
 - 2.f.20 

 ev, 40f = 10,000 

 ev, f= 
10000

40
  dzU/†m.2 
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  = 250 dzU/†m2 
aiæb, cÖhy³ e‡ji gvb P 

 ∴ P- mg=mf 

 ev, P  = m(g+f) 

  = 3(32+250) cvDÛvj 
  = 846 cvDÛvj 

  = 
846

32
  cvDÛ-IRb 

  = 26 
14

32
  cvDÛ-IRb|  

 
D`vniY 5 t 4 cvDÛ f‡ii GKwU e ‘̄ w ’̄ive ’̄v n‡Z gva¨vKl©YRwbZ Z¡i‡Yi cÖfv‡e 100 dzU cZ‡bi ci 
evwji wfZi 2 dzU Xz‡K w ’̄i nq| e ‘̄wUi Dci evwji Mo DaŸ©Pvc wbY©q Kiæb|  
mgvavb t aiæb e ‘̄wU O we› ỳ n‡Z 100 dzU ~̀iZ¡ 
Aev‡a AwZµg K‡i evwji Dcwi ’̄ A we› ỳ†Z v 
MwZ‡eM AR©b K‡i| Zvn‡j v2=2gh m~Î Abyhvqx 

 v
2
=2*32*100=6400 

 ev, v=80 dzU/†m. 
hw` evwji Mo DaŸ©Pv‡ci cwigvY R nq, Zvn‡j A 
we› ỳ‡Z e Í̄zwU‡Z mwµq jwä ej R-mg| 

 

 
wPÎ: 10.2.4 

†h‡nZz e Í̄zwU evwji g‡a¨ 2 dzU Xz‡K †_‡g hvq, AZGe e Í̄zwUi †kl‡eM k~b¨ Ges g›`b f n‡j 

0= v
2
-2f.s 

GLv‡b v= 80 dzU/†m.  Ges s= 2 dzU|  

∴ 0
2
= 80

2
 - 2.f.2 

ev, 4f= 6400 

∴ f = 1600 dzU/†m.2 
     GLb R-mg  = mf 

    ∴ R = m(g+f) 

  = 4(32+1600) cvDÛvj 
  = 6528 cvDÛvj 

  = 
6528

32
  cvDÛ-IRb 

  = 204 cvDÛ-IRb|  
 
D`vniY 6 t  N›Uvq 30 gvBj †e‡M PjšÍ †Uª‡bi GKwU ewM Ly‡j †`Iqv nj| hw` †i‡ji evav ewMwUi 

IR‡bi 
1

24
  Ask nq, Z‡e ewMwU KZ ~̀i †h‡q †_‡g hv‡e? 
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mgvavb t g‡b Kiæb ewMwUi IRb = w 

∴ †i‡ji euvav = w * 
1

24
  = 

w

24
  

∴ euvavRwbZ g›`b = 

w

24

w

g

  = 
g

24
  = 

32

24
  dzU/†m.2 

    = 
4

3
  dzU/†m.2 

‡Uª‡bi MwZ = 30 gvBj/N›Uv 

 = 
30*1760*3

60*60   dzU/†m2 

 = 44 dzU/†m2 

aiæb ewMwU s ~̀iZ¡ AwZµg Kivi ci †_‡g hv‡e| G‡¶‡Î ewMwUi Avw`‡eM u=44 dzU/†m2 Ges †kl‡eM 
v=0 

g›`b f = 
4

3
  dzU/†m2 

GLb v2=u2 - 2fs m~Î n‡Z 

 0
2
=44

2
 - 2.

4

3
 .s 

 ev, 
8s

3
  = 44*44 

 ev, s = 
44*44*3

8
  dzU 

  = 726 dzU|  
 
D`vniY 7 t 2 AvDÝ f‡ii GKwU ey‡jU 8 dzU j¤̂v GKwU ivB‡d‡ji b‡ji gyL n‡Z 1280 dzU/†m. †e‡M 
wbM©Z nq| b‡ji wfZi ey‡j‡Ui Kvh©iZ e‡ji gvb wbY©q Kiæb| ey‡jUwUi bj AwZµg Ki‡Z KZ mgq 
wb‡e? 
mgvavbt GLv‡b ey‡j‡Ui Avw`‡eM u = 0 
 b‡ji gy‡L ey‡j‡Ui †eM v = 1280 dzU/†m. 
 b‡ji ˆ`N©¨ s = 8 dzU 
 cÖhy³ e‡ji Rb¨ b‡ji Af¨šÍ‡i ey‡j‡Ui Z¡iY f n‡j 

 v
2
= u

2
+2fs m~Î n‡Z cvB 

 (1280)
2
= 0

2
+2.f.8 

 ev, 16f = 1280*1280 

 ev, f= 
1280*1280

16
  dzU/†m2 

 ev, f= 1280*80 dzU/†m2 
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 GLb cÖhy³ e‡ji gvb P n‡j P=mf 

 GLv‡b m = ey‡j‡Ui fi = 2 AvDÝ = 
2

16
  cvDÛ 

   ∴ P = 
1

8
  * 1280 * 80 cvDÛvj 

  = 1280 * 10 cvDÛvj 

  = 
1280*10

32   cvDÛ-IRb 

  = 400 cvDÛ-IRb|  
 Avevi ey‡jUwUi bj AwZµ‡gi mgq t n‡j 
  v = u+ft m~Î n‡Z 
  1280 = 0+1280*80*t 

  ev, t = 
1280

1280*80  †m‡KÛ 

  ev, t = 
1

80
  †m‡KÛ| 

D`vniY 8 t  50 dzU/†m. †e‡M 4 AvDÝ f‡ii GKwU ey‡jU GKwU wbw ©̀ó KvôL‡Ûi  g‡a¨ 5 BwÂ cÖ‡ek 

Ki‡Z cv‡i| 2
1

2
  BwÂ cyiæ GKwU †ev‡W©i wfZi w`‡q ey‡jUwU †Qvov n‡j Ges euvavi cwigvY mgvb n‡j 

ey‡jUwU KZ †e‡M wbM©Z n‡e wbY©q Kiæb| KvôL‡Û Kvh©iZ e‡ji cwigvYI wbY©q Kiæb|  

mgvavb t 5 BwÂ = 
5

12
  dzU 

  Ges 2
1

2
  BwÂ ev 

5

2
  BwÂ = 

5

2
  * 

1

12
  dzU= 

5

24
  dzU 

  4 AvDÝ = 
4

16
  cvDÛ = 

1

4
  cvDÛ| 

GLv‡b ey‡jUwU 50 dzU/†m. †e‡M KvôLÛwU‡K AvNvZ K‡i| d‡j mwµq evavi Rb¨ m„ó g›`‡bi d‡j 5 

BwÂ ev 
5

12
  dzU Af¨šÍ‡i cÖ‡ek Kivi ci †_‡g hvq| d‡j v2=u2-2fs m~‡Îi mvnv‡h¨ cvBÑ 

0
2
 = 50

2
 - 2.f.

5

12
  

ev, 2.f. 
5

12
  = 50

2
 

 ∴ f = 
50*50*12

2*5   dzU/†m2 

 ev, f = 3000 dzU/†m2 
GLvb KvôL‡Û Kvh©iZ e‡ji cwigvY P n‡j 
 P = mf 

 GLv‡b m= 
1

4
  cvDÛ  
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 ∴ P= 
1

4
  * 3000 cvDÛ = 750 cvDÛvj| 

†h‡nZz †ev‡W© euvavi cwigvY GKB _vK‡e| AZGe wØZxq †¶‡Î ey‡j‡Ui MwZ‡e‡M wµqvkxj g›`bI GKB 

n‡e| AZGe 2
1

2
  BwÂ cyi“ †evW©wU †f` Kivi ci ey‡j‡Ui MwZ‡eM v n‡j v2=u2-2fs m~Î n‡ZÑ 

 v
2
= 50

2
-2*3000*

5

24
  

 ev, v2= 2500 - 1250 

 ev, v2=1250 

 ev, v= 1250  = 25*25*2  dzU/†m 

 ∴ v=25 2  dzU/†m. 
 
D`vniY 9 t †Kvb GKwU `vjv‡bi Qv` n‡Z GKwU †Pvi Zvi gv_vq GKwU fvix myU‡Km wb‡q wb‡P jvwd‡q 
co‡jv| k~‡b¨ Ae ’̄vbKv‡j myU‡KmwU Zvi gv_vq wK cwigvY Pvc m„wó Ki‡e? 
mgvavbt g‡b Kiæb, †jvKwU gv_v w`‡q av°vi gva¨‡g myU‡KmwUi Dci †h cwigvY ej cÖ‡qvM Ki‡Q Zvi 
gvb R| g~jZt BnvB myU‡K‡mi Dci Kvh©iZ cÖwZwµqv| 
aiæb myU‡K‡mi fi = m 
†Pvi Ges myU‡Km DfqB ga¨vKl©YRwbZ Z¡i‡Yi cÖfv‡e wb‡P co‡Q| AZGe Df‡qi Z¡iY= g 

∴ Kvh©iZ e‡ji jwä mg-R= mg A_©vr R=0 
myZivs k~‡b¨ Ae ’̄vbKv‡j myU‡KmwU ïay †Pv‡ii gv_v ¯úk© K‡i _vK‡e, Zvi gv_vi Dci †Kvb Pvc cÖ‡qvM 
Ki‡e bv|  
 
D`vniY 10 t 144 cvDÛ f‡ii GKRb †jvK GKwU wjd‡U ùvwo‡q Av‡Q|  wjd&‡Ui †g‡S Zvi Dci KZ 
ej cÖ‡qvM Ki‡e, hLbÑ 
(i) wjd&U w ’̄i _v‡K 

(ii) wjd&U 3 dzU/†m2 Z¡i‡Y Dc‡i DV‡Z _v‡K| 

(iii) wjd&U 3 dzU/†m2 Z¡i‡Y wb‡P bvg‡Z _v‡K| 
(iv) wjd&U mg‡e‡M Pj‡Z _v‡K|  
mgvavb t g‡b Kiæb, Kvh©iZ e‡ji cwigvY = R 
i) hLb wjd&wU w ’̄i _v‡K, ZLb R = mg 
 A_©vr R = 144*32 cvDÛvj 

 ev, R = 
144*32

32
  cvDÛ-IRb = 144 cvDÛ-IRb| 

ii) hLb wjd&wU 3 dzU/†m2 Z¡i‡Y Dc‡i DV‡Z _v‡K, 
 ZLb R - mg = mf 
 ev, R= mg+mf=m(g+f) 
 ev, R= 144 (32+3) cvDÛvj = 5040 cvDÛvj 
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  = 
5040

32
  cvDÛ-IRb = 157

1

2
  cvDÛ-IRb|  

iii) hLb wjd&wU 3 dzU/†m2 Z¡i‡Y wb‡P bvg‡Z _v‡K ZLb 
 mg-R = mf 

  ev, R  = mg-mf = m(g-f) 
  = 144 (32-3) cvDÛvj = 4176 cvDÛvj 

  = 
4176

32
  cvDÛ-IRb = 130

1

2
  cvDÛ-IRb|  

iv) hLb wjd&wU mg‡e‡M P‡j ZLb f=0 

 ∴ R = mg 

 ev, R = 144*32 cvDÛvj = 144 cvDÛ-IRb| 
 
D`vniY 11 t GKwU evjK Zvi nv‡Z 10 cvDÛ-IR‡bi GKwU fvix e ‘̄ wb‡q wjd&‡U K‡i wb‡P bvg‡Q| 
wjd&wU w ’̄ive ’̄v n‡Z 3 dzU/†m2 mgZ¡i‡Y hvÎv Kivi wKQy¶Y ci mg‡e‡M Pj‡Z _v‡K Ges cieZ©x‡Z 5 
dzU/†m2 mgg›`‡b wjdUwU _v‡g| wjd&‡Ui MwZi GB Pvi ch©v‡q evjKwUi nv‡Zi Dci e ‘̄wUi Pv‡ci 
cwigvY wbY©q Kiæb|  
mgvavb t cÖ_g †¶‡Î, wjd&wU hLb w ’̄ive ’̄vq _v‡K, ZLb Z¡iY f=0  
G‡¶‡Î nv‡Zi Dci cÖhy³ e ‘̄i Pv‡ci cwigvY R

1
 n‡j 

R
1
=mg = 10*32 cvDÛvj = 10 cvDÛ-IRb|  

wØZxq †¶‡Î, MwZi cÖ_g ch©v‡q nv‡Zi Dci e ‘̄i Pv‡ci cwigvY R
2
| GB Pv‡ci wecixZ w`‡K evjKwUI 

e ‘̄wU‡Z GKwU ej cÖ‡qvM Ki‡e| wjd&wU wb‡Pi w`‡K bvgvi Rb¨ wb‡Pi w`‡K mwµq ej e„nËg n‡e Ges 
jwäej cÖ`Ë Z¡iY m„wó‡Z mnvqZv Ki‡e|  
myZivs wbDU‡bi wØZxq MwZm~Î AbyhvqxÑ 
 mg - R = mf 

 ev, 10*32-R = 10*3 
 R = 320 - 30 = 290 cvDÛvj 

 = 
290

32
  cvDÛ-IRb = 9.06 cvDÛ-IRb|  

Z…Zxq †¶‡Î, wjd&wU hLb mg‡e‡M Pj‡Z _v‡K, ZLb Z¡i‡Yi gvb k~b¨| d‡j wecixZ w`‡K wµqvkxj ej 
ỳBwUi jwä ejI k~b¨| G‡¶‡Î nv‡Zi Pv‡ci cwigvY R

3
 n‡jÑ 

R
3
 = mg= 10*32 cvDÛvj = 10 cvDÛ-IRb| 

PZz_© †¶‡Î, Z¡iY wecixZ w`‡K wµqvkxj nIqvq wjd&‡Ui MwZ‡eM Kg‡Z _v‡K; d‡j Bnv g›`b wn‡m‡e 
we‡ewPZ n‡e| G‡¶‡Î nv‡Zi Dci Pv‡ci cwigvY R

4
 n‡j 

10*32 - R
4
 = 10*(-5) 

     R
4
  = 320 + 50 = 370 cvDÛvj 

 = 
370

32
  cvDÛ-IRb  = 11.56 cvDÛ-IRb  



GBPGmwm †cÖvMÖvg   
 

.  . 

BDwbU `k  c„ôv # 359 

 
D`vniY 12 t BwÄb e¨vwZZ GKwU †ijMvoxi IRb 450 Ub| MvoxwU w ’̄ive ’̄v n‡Z mgZj jvB‡b hvÎv 
K‡i 3 wgwb‡U N›Uvq 45 gvBj †eM AR©b K‡i| euvavi gvb UbcÖwZ 12 cvDÛ-IRb n‡j BwÄb I Mvoxi 
g‡a¨ wµqvkxj Mo Uvb ej wbY©q Kiæb|  

mgvavb t GLv‡b 45 gvBj/N›Uv = 
45*1760*3

60*60   dzU/†m. 

    = 66 dzU/†m. 
 3 wgwbU = 3*60 †m‡KÛ = 180 ‡m. 
 hw` Z¡i‡Yi gvb f nq Zvn‡j v= u+ft m~Î n‡Z cvB 
 66 = 0+f.180 

 ev, f = 
66

180
  dzU/†m2 

  = 
11

30
  dzU/†m2 

 †gvU evavi gvb = 12*450  cvDÛ-IRb 
   = 5400 cvDÛ-IRb| 
 BwÄb I Mvoxi g‡a¨ wµqvkxj Mo Uvb ej 
 = Mvoxi MwZ ea©bKvix ej + †gvU euvav 

 = 






450*2240

32
 * 

11

30
 + 5400   cvDÛ-IRb  

 = ( )450*70*Rf(11,30)+5400   cvDÛ-IRb  

 = (15*70*11+5400) cvDÛ-IRb  
 = (11550+5400) cvDÛ-IRb  
 = 16,950 cvDÛ-IRb |  
 
D`vniY 13 t GKRb †jvK GKwU `woi mvnv‡h¨ 7 cvDÛ-IR‡bi GKwU evjwZ‡Z 28 cvDÛ IRb cvwb 
Zzj‡Q| Zv‡Z †m Zvi nv‡Zi Dci 42 cvDÛ-IR‡bi mgPvc Abyfe K‡i| Kz‡ci MfxiZv 80 dzU n‡j 
cvwb Zzj‡Z KZ mgq jvM‡e? 
mgvavb t evjwZ mn cvwbi IRb = (28+7) = 35 cvDÛ-IRb| GLb nv‡Zi Dci cÖhy³ ej 42 cvDÛ-
IRb Lvov Dc‡ii w`‡K wµqvkxj Ges Zvi wecixZ w`‡K wµqvkxj GKgvÎ ej nj evjwZmn cvwbi IRb 
hvi gvb 35 cvDÛ-IRb| Zv‡`i jwäej f Z¡iY m„wó Ki‡jÑ 
 42*32-35*32= 35*f 
 ev, 7*32 = 35*f 

 ev, f = 
32*7
35

  dzU/†m2 

 ev, f = 
32

5
  dzU/†m2 

aiæb cvwb Zzj‡Z mgq jv‡M t †m‡KÛ| 
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AZGe, s= ut+
1

2
  ft

2 m~Î n‡Z cvBÑ 

†hLv‡b s=80 dzU u=0 

80 = 0*t+ 
1

2
  * 

32

5
  * t2 

ev, 
32

10
 t
2
 = 80 

ev, t2 = 
80*10
32

  

ev, t2 = 25 

∴ t=5 †m‡KÛ| 
AZGe cvwb Zz‡j Avb‡Z 5 †m‡KÛ mgq jvM‡e|  
 
D`vniY 14 t  W IR‡bi GKwU e ‘̄‡K w ’̄ive ’̄v n‡Z `woi mvnv‡h¨ h D”PZvq Zz‡j w ’̄ive ’̄vq Avbv nj| 
wbwe©‡Nœ Zzj‡Z `wowU me©vwaK †h Uvb aviY Ki‡Z cv‡i Zvi gvb nW n‡j †`Lvb †h, DÌv‡bi b~¨bZg 

mgqÑ t = 






2nh

(n-1)g
 

1

2

  

mgvavb t g‡b Kiæb, w ’̄ive ’̄vq A we› ỳ n‡Z e Í̄zwU‡K Zz‡j B we› ỳ‡Z w ’̄ive ’̄vq Avbv nj| Zvn‡j AB=h| 
†h‡nZz b~¨bZg mg‡q e ‘̄wU‡K Zzj‡Z n‡e 
 
AZGe me©vwaK Uvb nW cÖ‡qvM Ki‡Z n‡e| Avevi B we› ỳ‡Z e Í̄zwU‡K 
w ’̄ive ’̄vq Avb‡Z n‡j, GB Uvb Aek¨B AB Gi ga¨eZx© †Kvb GKwU we› ỳ C ‡Z 
n‡e|  
aiæb, AC=x, AZGe, CB=h-x | Avevi aiæb e Í̄zwU t

1
 mg‡q A n‡Z C †Z 

Ges t
2
 mg‡q C n‡Z B †Z Av‡m| hw` C †Z †eM v Ges Z¡iY f nq Z‡e 

DaŸ©gyLx ej nW-W Ges Zv f Z¡iY m„wó K‡i|  

myZivs nW-W =
W

g
 f 

∴ f= 
g

W
 (nW-W)  = g(n-1) 

Avevi, v=ft
1
, ∴ t

1
= 
v

f
  = 

v

g(n-1)
    

Ges v2=02 + 2fx = 2g(n-1)x 

 

 
 

wPÎ: 10.2.5 

∴ x = 
v
2

2g(n-1)
  -------- (i) 

Avevi C Ges B Gi ga¨eZx© MwZ we‡ePbv Ki‡j 

0=v - gt
2
 � t

2
= 
v

g
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Ges 02=v2-2g (h-x) � h-x = 
v
2

2g
  

 � h= x+ 
v
2

2g
  

 � h= 
v
2

2g(n-1)
  + 

v
2

2g
      [(i) bs n‡Z] 

 � h = 
nv

2

2g(n-1)
  

DÌv‡bi b~¨bZg mgq t n‡j 

             t
2
 = (t

1
+t

2
)
2
 

  = 






v

g(n-1)
 + 

v

g

2
  

  = 






nv

g(n-1)

2
  

  = 
n
2
v
2

g
2
(n-1)

2
  

  = 
nv

2

2g(n-1)
  . 

2n

g(n-1)
  

  = h. 
2n

g(n-1)
  = 

2nh

g(n-1)
  

 ∴ t = 






2nh

g(n-1)

1

2
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  AbykxjbxÑ10.2 

1. m  fi wewkó GKwU e ‘̄i Dci P cwigvY ej cÖhy³ n‡j hw` f Z¡i‡Yi m„wó nq, Z‡e cÖgvY Kiæb P 
= mf. 

2. cÖgvY Kiæb, e ‘̄i fi Zvi Dci cÖhy³ e‡ji mgvbycvwZK| 
3. (K) DaŸ©gyLx MwZkxj Abyf‚wgK Z‡ji Dci ’̄vwcZ w ’̄i e ‘̄i Pvc wbY©q Kiæb| 
 (L) wb¤œgyLx MwZkxj Abyf‚wgK Z‡ji Dci ’̄vwcZ w ’̄i e ‘̄i Pvc wbY©q Kiæb|  
4. 10 cvDÛ IR‡bi GKwU ej †Kvb e ‘̄i Dci 3 †m‡KÛ wµhvkxj nIqvq Zv 48 dzU/†m. MwZ‡eM 

AR©b K‡i| e ‘̄wUi f‡ii gvb wbY©q Kiæb|  
5. 4 cvDÛ f‡ii GKwU e ‘̄i Dci GKwU aªæeK ej 3 †m‡K‡Û wµqv Kivi ci Zvi wµqv eÜ nj| 

cieZx© 3 †m‡K‡Û e ‘̄wU 72 dzU ~̀iZ¡ AwZµg Ki‡j e‡ji gvb wbY©q Kiæb|  
6. N›Uvq 60 gvBj †e‡M PjšÍ Ae ’̄vq 100 Ub f‡ii GKwU †ijMvox‡K mgej cÖ‡qvM K‡i 10 †m‡K‡Û 

_vgv‡bv nj| cÖhy³ e‡ji gvb KZ wbY©q Kiæb| †h mgq a‡i ejwU cÖ‡qvM Kiv nj †mB mg‡q 
†ijMvwowU KZ ~̀i hv‡e? 

7. 10 cvDÛ f‡ii GKwU e Í̄z Lvovfv‡e wb‡Pi w`‡K Aev‡a covi mgq †Kvb GK Ae ’̄v‡b 120 dzU/†m. 
MwZ‡eM AR©b K‡i| ZLb Zv‡Z 30 cvDÛ-IR‡bi GKwU wecixZgyLx ej cÖ‡qvM Kiv n‡j, KZ¶Y 
c‡i Zv w ’̄ive ’̄vq Avm‡e? 

8. Aev‡a coš— 100 MÖvg f‡ii GKwU e Í̄z 10 wgUvi cov gvÎ Lvovfv‡e Dc‡ii w`‡K GKwU mgej 
cÖ‡qvM K‡i Zv‡K 1 †m‡K‡Û w ’̄ive ’̄vq Avbv nj| wØZxq GKwU ej Abyiƒcfv‡e Zvi Dci wµqv K‡i 

2 †m‡K‡Û w ’̄ive ’̄vq Avb‡j †`Lvb †h, cÖ_g ej wØZxq e‡ji 
5

12
  ¸Y| [GLv‡b g=980 †mwg/†m2] 

9. 300 dzU DuPy ’̄vb n‡Z 5 cvDÛ f‡ii GKwU e Í̄z cwZZ n‡q Kuv`vi g‡a¨ 1 dzU cÖ‡ek K‡i w ’̄i nj| 
e Í̄zwUi Dci Kuv`vi Mo DaŸ©Pvc wbY©q Kiæb|  

10. 8 cvDÛ f‡ii GKwU cv_i cvwb‡Z †Q‡o †`Iqv nj| cvwbi euvav 2 cvDÛ IRb n‡j e ‘̄zwU‡Z 
Kvh©iZ Z¡i‡Yi gvb wbY©q Kiæb| 6 dzU wb‡P gvwU‡Z †cŠuwQ‡Z Zvi KZ mgq jvM‡e? 

11. 10 cvDÛ f‡i GKwU e ‘̄ w ’̄ive ’̄v n‡Z 10 dzU cZ‡bi ci evwji wfZi 1 dzU cÖ‡ek K‡i w ’̄i nj| 
e ‘̄wUi Dci evwji Mo NvZ ev cÖwZwµqvi cwigvY wbY©q Kiæb|  

12. 300 Ub fi wewkó GKwU †ijMvox cÖwZ N›Uvq 60 gvBj †e‡M Abyf‚wgK c‡_ Pj‡Q| †eªK cÖ‡qv‡Mi 
gva¨‡g Zv‡K 50 MR ~̀i‡Z¡ _vgv‡bv nj| cÖhy³ e‡ji gvb wbY©q Kiæb|  

13. 
1

2
  AvDÝ fi wewkó GKwU ey‡jU 2 dzU `xN© GKwU ivB‡d‡ji b‡ji gyL  n‡Z 2000 dzU/†m‡KÛ †e‡M 

wbM©Z nq| b‡ji g‡a¨ ey‡j‡Ui Dci Kvh©iZ e‡ji gvb Ges ey‡jUwUi bjwUi AwZµg‡bi mgq wbY©q 
Kiæb|  

14. 500 dzU/†m. †e‡M 4 AvDÝ f‡ii GKwU ey‡jU GKwU wbw ©̀ó KvôL‡Ûi wfZi 5 BwÂ cÖ‡ek Ki‡Z 

cv‡i| 2
1

2
  BwÂ cyiæ GKwU †ev‡W©i wfZi w`‡q ¸wjwU †Qvov n‡j Ges evavi cwigvY mgvb n‡j 

ey‡jUwU KZ †e‡M wbM©Z n‡e wbY©q Kiæb| KvôL‡Û Kvh©iZ e‡ji cwigvYI wbY©q Kiæb|  

15. GKwU Kv‡Vi †ev‡W©i wfZi w`‡q hvIqvi mgq GKwU ivB‡d‡ji ¸wji †eM 
1

26
  Ask n«vm cvq| hw` 

†ev‡W©i evav mg nq, Z‡e _vgvi c~‡e© ¸wjwU GKB cÖKvi KZ¸‡jv †ev‡W©i wfZi w`‡q hv‡e? 
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16. W IR‡bi GKwU e ‘̄ u †e‡M Lvov Dc‡ii w`‡K wbw¶ß nj| hw` evqyRwbZ euvav nW  Zvi Dci 
wecixZ w`‡K wµqv K‡i, Zvn‡j e ‘̄wU KZ DuPy‡Z DV‡e Ges H ’̄v‡b DV‡Z KZ mgq jvM‡e? 

17. 20 cvDÛ f‡ii GKwU e Í̄z 25 dzU DuPy n‡Z wb‡P c‡o gvwUi g‡a¨ cÖ‡ek Ki‡jv| hw` cÖ‡e‡ki evav 
aªye nq Ges 1020 cvDÛ IR‡bi e‡ji mgvb nq, Z‡e e ‘̄wU gvwUi g‡a¨ KZ ~̀i cÖ‡ek Ki‡e wbY©q 
Kiæb|  

18. GKRb †jvK Zvi gv_vi Dci 100 cvDÛ IR‡bi GKwU fvix e ‘̄ wb‡q 200 dzU Dci n‡Z k~‡b¨ jvd 
†`q| k~‡b¨ Ae ’̄vb Kv‡j Zvi gv_vi Dci Pv‡ci cwigvY wbY©q Kiæb|  

19. 8 dzU/†m2 mgZ¡i‡Y Pjgvb GKwU wjd‡Ui Dci 12 †÷vb IR‡bi GKwU †jvK D‡V ùvovj| wjd‡Ui 
cÖwZwµqv wbY©q KiæbÑ 

 (i) hLb wjd&wU Dc‡i DV‡Z _vK‡e; 
 (ii) hLb wjd&wU wb‡P bvg‡Z _vK‡e; 
 hw` wjd&‡Ui wkKj wQ‡o hvq, Zvn‡j H cÖwZwµqvi gvb KZ n‡e? 
20. wjd&‡U ’̄vwcZ GKwU IRb gvcvi †gwk‡bi Dci 160 cvDÛ IRb wewkó GKRb ‡jvK D‡V ùvovj| 

wjd&‡Ui MwZi wewfbœ ch©v‡q †gwk‡b m~wPZ msL¨v h_vµ‡g 180 cvDÛ-IRb, 160 cvDÛ-IRb, 150 
cvDÛ-IRb n‡j wjd&‡Ui MwZ cÖK…wZ wbY©q Kiæb|  

21. BwÄb e¨vwZZ GKwU †ijMvwoi IRb 200 Ub, †ijMvwowU f‚wgi mgZ‡j Pj‡Q| Zvi MwZ‡eM 10 
wgwb‡U N›Uvq 10 gvBj n‡Z 40 gvB‡j e„w× †c‡j Ges Nl©YRwbZ evavi gvb UbcÖwZ 10 cvDÛ IRb 
n‡j BwÄb Ges Mvoxi g‡a¨ wµqvkxj Mo Uvb wbY©q Kiæb|  

22. 120 cvDÛ f‡ii GKwU e Í̄z‡K 160 cvDÛ IR‡bi ej cÖ‡qv‡M 100 dzU Mfxi GKwU Lv‡`i Zj‡`k 
n‡Z ‡U‡b Dc‡i DVv‡bv n‡j e Í̄zwU KZ¶Y mg‡q Lv‡`i Dc‡i †cŠuQv‡e? 

23. N›Uvq 40 gvBj †e‡M PjšÍ †ijMvox n‡Z GKwU ewM Qy‡U †Mj| hw` †i‡ji evav ewMi IR‡bi 
1

27
  

Ask nq, Z‡e ewMwU KZ ~̀i †h‡q †_‡g hv‡e? 

24. f mgZ¡i‡Y GKwU †ejyb Lvovfv‡e Dc‡i DV‡Q| †`Lvb †h, †ejy‡bi IR‡bi 
f

g+2f
  Ask Kgv‡bv n‡j 

Zv 2f Z¡i‡Y Dc‡i DV‡Z _vK‡e|  
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ccvvVV--33  
hy³ KYvi MwZ 
 
  D‡Ïk¨ 
GB cvV †k‡l AvcwbÑ 
● w ’̄i KwcK‡ji gva¨‡g hy³ KYvi MwZ m¤úwK©Z mgm¨v mgvav‡b P=mf m~ÎwU cÖ‡qvM Kivi `¶Zv 

AR©b Ki‡eb| 
 
 

 w ’̄i KwcK‡ji gva¨‡g hy³ KYvi MwZ wbY©‡qi †¶‡Î wb¤œwjwLZ welq¸wji cÖwZ Aek¨B j¶ 
ivL‡Z n‡eÑ 

(i) †h m~Zv Øviv ỳwU e Í̄z hy³ n‡e Zv nvjKv A_©vr myZvwUi IRb bMY¨ n‡Z n‡e|  
(ii) myZvwU  Aea©bxq I Aw ’̄wZ ’̄vcK n‡Z n‡e| A_©vr myZvwUi mv‡_ hZ f‡ii e Í̄y ms‡hvRb Kiv †nvK 

bv †Kb Zvi ˆ`‡N©¨i †Kvbiƒc cwieZ©b n‡e bv| d‡j e ‘̄ ỳBwUi miY, †eM I Z¡i‡Yi gvb mgvb 
n‡e|  

(iii) †h KwcK‡ji Dci w`‡q myZvwU Szj‡Z _vK‡e Zv nvjKv Ges gm„Y n‡Z n‡e| d‡j KwcK‡ji 
IRb e ‘̄Ø‡qi MwZi Dci wµqvkxj n‡e bv, Nl©Y ej Øviv myZvi MwZ †Kvbiƒc evavcÖvß n‡e bv 
Ges KwcK‡ji Dci w`‡q MwZkxj myZvi Uv‡bi †Kvbiƒc cwieZ©b n‡e bv|  

 
GKwU iwk Øviv ms‡hvwRZ ỳBwU e Í̄zi MwZ 
(i) GKwU nvjKv Aea©bxq iwki ỳB cÖv‡š— m

1
 I m

2
 fi wewkó (m

1
>m

2
) ỳBwU e Í̄z mshy³ K‡i GKwU 

nvjKv I gm„Y KwcK‡ji ỳB cÖv‡šÍ Szwj‡q †`Iqv nj| e Í̄zØ‡qi MwZ I iwki Uvb wbY©q Ki‡Z n‡e|  
g‡b Kiæb m

1
 f‡ii e Í̄zwU f Z¡i‡Y wb‡Pi w`‡K bvg‡Q| †h‡nZz iwkwU 

Aea©bxq I KwcKjwU gm„Y, AZGe m
2
-Gi DaŸ©gyLx miY m

1
-Gi 

wbægyLx mi‡Yi mgvb n‡e| A_©vr m
1
-Gi wb¤œgyLx †eM, m

2
-Gi 

DaŸ©gyLx †e‡Mi mgvb n‡e| A_©vr m
1
-Gi wb¤œgyLx Z¡iY I m

2
-Gi 

DaŸ©gyLx Z¡iY mgvb n‡e| aiæb iwkwUi Uvb T| †h‡nZz iwkwU 
Aea©bxq Ges KwcKjwU nvjKv I gm„Y, AZGe iwkwUi DVvbvgv‡Z 
Uv‡bi †Kvb cwieZ©b n‡e bv Ges KwcK‡ji Dfq cv‡k iwkwUi Uvb 
GKB n‡e|  
GLb m

1
-Gi wb¤œgyLx MwZ‡Z Zvi Dci wµqvkxj ej m

1
g Ges 

DaŸ©gyLx Uvb T, GB ejØq f Z¡iY Drcbœ K‡i| AZGe, wbDU‡bi 
wØZxq MwZm~Î Abymv‡i, 

 

 
wPÎ: 10.3.1 

 m
1
g-T = m

1
.f----------- (i) 

Abyiƒcfv‡e m
2
-Gi DaŸ©gyLx MwZ we‡ePbv Ki‡j 
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 T-m
2
g = m

2
f-------- (ii) 

GLb (i) I (ii) †hvM K‡i cvB 
 (m

1
-m

2
) g = (m

1
+m

2
)f 

 ev, f = 
(m

1
-m

2
)g

m
1
+m

2

  

GLb f Gi gvb (ii) bs mgxKi‡Y ewm‡q cvBÑ 

 T-m
2
g = 

m
2
(m

1
-m

2
)g

m
1
+m

2

  

 ev, T = 
m
2
(m

1
-m

2
)g

m
1
+m

2

  + m
2
g 

 ev, T = g






m

2
(m

1
-m

2
)+m

2
(m

1
+m

2
)

m
1
+m

2

  

 ev, T = g 








m

1
m
2
-m

2
2 + m1

m
2
+m

2
2

m
1
+m

2

  

 ev, T = 
2m

1
m
2
g

m
1
+m

2

  

‡h‡nZz KwcK‡ji Dci cv‡k¦© Uvb T wbægyLx wµqvkxj| AZGe KwcK‡ji Dci †gvU Pvc = 2T = 
4m

1
m
2
g

m
1
+m

2

  

 

(ii) m
2
‡K †Kvb Abyf‚wgK †Uwe‡ji Dci †i‡L †Uwe‡ji cÖv‡šÍ ’̄vwcZ †Kvb nvjKv gm„Y KwcK‡ji Dci 

w`‡q m
1
 †K Szwj‡q †`qv nj| e Í̄zØ‡qi MwZ I iwki Uvb wbY©q Ki‡Z n‡e|  

g‡b Kiæb, m
1
 f‡ii e Í̄zwU f Z¡i‡Y wb‡P bv‡g| †h‡nZz iwkwU 

Aea©bxq †m‡nZz †Uwej eivei m
2
 f‡ii e Í̄zwUi †eM I Z¡iY 

m
1
 f‡ii e Í̄zwUi wb¤œgyLx †eM I Z¡i‡Yi mgvb n‡e| aiæb, 

iwkwUi Uvb T | †h‡nZz iwkwU nvjKv I Aea©bxq Ges 
KwcKjwU nvjKv I gm„Y, AZGe iwkwUi Uvb me©Î mgvb 
n‡e|  
m
1
 Gi wb¤œgyLx MwZ we‡ePbv K‡i Avgiv cvB 

m
1
g-T = m

1
f--------- (i) 

Avevi †Uwej eivei m
2
-Gi MwZ we‡ePbv K‡i cvB 

 

 
wPÎ: 10.3.2 

m
2
f = T -------------- (ii) 

(i) I (ii) †hvM K‡i cvBÑ 
m
1
g = m

1
f + m

2
f 
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ev, f(m
1
+m

2
)=m

1 
g 

ev, f = 
m
1
g

m
1
+m

2

  

GLb f Gi gvb (ii) bs mgxKi‡Y ewm‡q cvBÑ 

T = 
m
1
m
2
g

m
1
+m

2

  

 

Ges KwcK‡ji Dci †gvU Pvc = mg‡Kv‡Y wµqvkxj ỳBwU mgvb ej T Gi jwä = T 2  

 

(iii) m
2
 f‡ii e¯—zwU‡K f‚wgi mwnZ α †Kv‡Y AvbZ †Kvb Z‡ji Dci ’̄vcb K‡i H Z‡ji m‡e©v”P 

cÖv‡š— ’̄vwcZ †Kvb nvjKv gm„Y KwcK‡ji Dci w`‡q m
1
 f‡ii e¯—zwU‡K Szwj‡q †`qv nj| e Í̄zØ‡qi MwZ 

I iwki Uvb wbY©q Kiæb|  
g‡b Kiæb, m

1
 f‡ii e ‘̄wU f Z¡i‡Y wb‡P bv‡g| †h‡nZz iwkwU 

Aea©bxq, †m‡nZz Zj eivei m
2
 f‡ii e ‘̄wUi †eM I Z¡iY 

m
1
 f‡ii e ‘̄wUi wbægyLx †eM I Z¡i‡Yi mgvb n‡e| aiæb 

iwki Uvb T| KwcKjwU nvjKv I gm„Y nIqvq iwkwUi Uvb 
me©Î mgvb n‡e|  
GLb m

1
 Gi wb¤œgyLx MwZ we‡ePbv K‡i Avgiv cvBÑ 

m
1
g-T = m

1
f --------- (i) 

m
2
 fiwewkó e ‘̄i IR‡bi Zj eivei AskK = m

2 
g sinα 

AZGe, m
2
 Gi Zj eivei MwZ we‡ePbv K‡i cvBÑ 

 

 
wPÎ: 10.3.3 

T-m
2
gsinα = m

2
f ---------- (ii) 

(i) I (ii) †hvM K‡i cvBÑ 

(m
1
-m

2
 sinα) g = (m

1
+m

2
)f 

ev, f = 
(m

1
-m

2
 sinα)g

m
1
+m

2

  

GLb f Gi gvb (i) bs G ewm‡q cvBÑ 

 m
1
g-T = 

m
1
(m

1
-m

2
sinα)g

m
1
+m

2

  

 ev, T= m
1
g- 

m
1
(m

1
-m

2
sinα)g

m
1
+m

2

  

 ev, T = g 






m

1
(m

1
+m

2
)-m

1
(m

1
-m

2
sinα)

m
1
+m

2
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 ev, T= g 








m

2
1+m1

m
2
-m

2
1+m1

m
2
sinα

m
1
+m

2

  

 ev, T= 
m
1
m
2
(1+sinα)g

m
1
+m

2

  

Ges KwcK‡ji Dci †gvU Pvc = (90°-α) †Kv‡Y wµqvkxj ỳBwU mgvb ej T -Gi jwä = 

T 2(1+sinα)  

ª̀óe¨ t e ‘̄Ø‡qi mvaviY Z¡iY wbY©‡qi ci MwZi mvaviY mgxKi‡Yi mvnv‡h¨ wbw ©̀ó mgq ci Zv‡`i †eM ev 
Z¡iY wbY©q Kiv hvq|  

hw` m
1
 I m

2
 Gi GKK cvDÛ Ges g Gi GKK dzU/†m2 nq Z‡e T Gi GKK n‡e cvDÛvj| 

 
D`vniY 1 t 5 cvDÛ I 3 cvDÛ f‡ii ỳBwU e ‘̄ GKwU gm„Y KwcK‡ji Dci w`‡q nvjKv Aea©bxq myZvi 
ỳB cÖv‡š— Szwj‡q †`qv nj| (i) e ‘̄Ø‡qi mvaviY Z¡iY, (ii) myZvi Uvb,  (iii) 5 †m‡KÛ c‡i Zv‡`i †eM,  

(iv) 5 †m‡K‡Û AwZµvšÍ ~̀iZ¡,  (v) 50 dzU ~̀iZ¡ AwZµg‡Yi mgq,  (vi) 50 dzU ~̀iZ¡ AwZµ‡gi ci 
†eM,  (vii) KwcK‡ji Dci †gvU Pvc wbY©q Kiæb|  
mgvavb t g‡b Kiæb, GKwU e ‘̄i fi m

1
 = 5 cvDÛ 

  Ges AciwUi fi m
2
 = 3 cvDÛ 

 e ‘̄yØ‡qi mvaviY Z¡iY = f 
 Ges myZvi Uvb = T 

(i) Avgiv Rvwb,     f  = 
m
1
-m

2

m
1
+m

2

  g 

   = 
5-3

5+3
  * 32 dzU/†m2 

   = 
2

8
  * 32 dzU/†m2 

   = 8 dzU/†m2 

(ii) myZvi Uvb     T = 
2m

1
m
2

m
1
+m

2

  * g 

   = 
2.5.3

5+3
  * 32 cvDÛvj 

   = 120 cvDÛvj| 
(iii) 5 †m‡KÛ ci Zv‡`i †eM   v = u+ft 
    = 0+5.8 dzU/†m. 
    = 40 dzU/†m. 

(iv) 5 †m‡K‡Û AwZµvšÍ ~̀iZ¡ s = ut+
1

2
  ft

2
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    = 0.t+ 
1

2
  . 8. 5

2
 

    = 100 dzU|  
(v) g‡b Kiæb 50 dzU ~̀iZ¡ AwZµg‡Yi mgq = t 

 ∴ 50= 0.t + 
1

2
 . 8. t

2
 

 ev, 4t2=50 

 ev, t2 = 
50

4
  = 

25

2
  

 ev, t = 
5

2
  †m‡KÛ| 

(vi) 50 dzU ~̀iZ¡ AwZµ‡gi ci †eM v n‡j 

 v
2
 = u

2
 + 2fs 

     = 0
2
+2.8.50 

 ev, v2=800 

 ∴ v = 20 2  dzU/†m. 
 
(vii) KwcK‡ji Dci †gvU Pvc = 2T 
    = 2*120 cvDÛvj 
    = 240 cvDÛvj| 
D`vniY 2 t GKwU gm„Y KwcK‡ji Dci w`‡q Szjš— GKwU `woi GKcÖvšÍ †e‡q 12 †÷vb f‡ii GKwU 
†jvK GKK mgZ¡i‡Y wb‡P bvwg‡Z‡Q| `wowUi Aci cÖvš— †e‡q 11 †÷vb f‡ii GKwU †jvK KZ mgZ¡i‡Y 
Dc‡i DwV‡j `wowU w ’̄i _vK‡e? 
mgvavb t cÖ_g †jv‡Ki fi m

1
  =12 †÷vb 

    = 12*14 cvDÛ 
    = 168 cvDÛ 
    wØZxq †jv‡Ki fi m

2
 = 11 †÷vb 

    = 11*14 cvDÛ 
    = 154 cvDÛ| 
 cÖ_g †jv‡Ki Z¡iY f = 1 dzU/†m. 
 aiæb, wØZxq †jv‡Ki Z¡iY = f

1
 

 Ges `woi Uvb = T 
 m

1
 Gi wb¤œgyLx MwZ we‡ePbv K‡i cvBÑ 

 m
1
g-T = m

1
f 

 ev, m
1
(g-f) = T 

 ev, 168 (32-1) = T 
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 ev, T= 168 * 31 cvDÛvj 
  = 5208 cvDÛvj| 
Avevi m

2
 Gi DaŸ©gyLx MwZ we‡ePbv K‡i cvBÑ 

 T - m
2
g = m

2
f
1
 

 ev, f
1
 = 

T-m
2
g

m
2

  

  = 
5208-154*32

154
  

  = 
5208-4928

154
  

  = 
280

154
  

  = 1.82 dzU/†m2 (cÖvq) 

AZGe, wØZxq †jvKwU 1.82 dzU/†m2 Z¡i‡Y Dc‡i DV‡j `wowU w ’̄i _vK‡e|  
 
D`vniY 3 t iwk‡Z Lvovfv‡e Szjv‡bv 5 cvDÛ f‡ii GKwU e ‘̄ 3 cvDÛ f‡ii Aci GKwU e Í̄z‡K f‚wgi 
mv‡_ 30° †Kv‡Y bZ GKwU Zj eivei †U‡b Zzj‡Q| 2 †m‡KÛ ci iwkwU wQ‡o †Mj 3 cvDÛ f‡ii e Í̄zwU 
Zvici Avi KZ ~̀i DV‡e?  
mgvavb t GKwU e ‘̄i fi m

1
=5 cvDÛ 

 Aci e ‘̄i fi m
2
 = 3 cvDÛ 

 mvaviY Z¡iY f n‡j 

 f = 
m
1
-m

2
 sinα

m
1
+m

2

  g 

 = 
5-3sin30°

5+3
  * 32 

 = 

5 - 3. 
1

2

8
  * 32 

 = 
10-3

2
  * 4 

 = 7*2 

 = 14 dzU/†m2 
2 †m‡KÛ c‡i e ‘̄Ø‡qi †eM v=2f=2*14 dzU/†m. 
    = 28 dzU/†m. 
aiæb bZZj eivei l ~̀iZ¡ AwZµg Kivi ci 3 cvDÛ f‡ii e ‘̄wU †_‡g hv‡e|  

∴ 0
2
= v

2
-2.g sinα.l 

 = 28
2
 - 2*32*

1

2
 *l 
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 ev, 32l = 282 

 ev, l = 
28*28
32

  

 ev, l = 
49

2
  dzU 

 ev, l = 24.5 dzU|  
 
D`vniY 4 t 14 cvDÛ I 18 cvDÛ f‡ii ỳBwU e ‘̄ KwcK‡ji Dci w`‡q GKwU iwki ỳB cÖv‡šÍ Szjv‡bv 
Av‡Q| w ’̄wZ Ae ’̄v nB‡Z Zviv MwZkxj nIqvi 3 †m‡KÛ ci ivwkwU †K‡U †`Iqv nBj| Zvi KZ¶Y ci 
nvjKv e Í̄zwU Zvi hvÎvwe› ỳ‡Z Avm‡e? 
mgvavb t GKwU e ‘̄i fi m

1
 = 18 cvDÛ 

 Aci e ‘̄i fi m
2
 = 14 cvDÛ 

 g‡b Kiæb, e Í̄zØ‡qi mvaviY Z¡iY = f 

 ∴  f  = 
m
1
-m

2

m
1
+m

2

  g 

  = 
18-14

18+14
  * 32 dzU/†m 

  = 
4

32
  * 32 dzU/†m 

  = 4 dzU/†m. 
3 †m‡KÛ ci Zv‡`i †eM = 3f=3*4 dzU/†m. 
    = 12 dzU/†m. 

3 †m‡K‡Û AwZµvšÍ ~̀iZ¡ = 
1

2
 ft
2
 

   = 
1

2
 . 4.3

2 dzU = 18 dzU 

aiæb iwkwU †K‡U †`qvq t †m‡KÛ ci nvjKv e Í̄zwU Zvi hvÎv we› ỳ‡Z †cuŠQv‡e| 

 ∴ 18 = -12t + 
1

2
 . gt

2
 

 ev, 18 = -12t + 
1

2
 . 32.t

2
 

 ev, 16t2-12t - 18 = 0 

 ev, 8t2 - 6t - 9 = 0 

 ev, 8t2-12t+6t-9 = 0 
 ev, 4t(2t-3)+2(2t-3)=0 
 ev, (2t-3) (4t+3)=0 
nq 2t - 3 =0  bvnq 4t+3 = 0 
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 ev, 2t=3  ev, t=- 
3

4
  

 ev, t= 
3

2
  

wKšÍz mgq we‡qvM‡evaK nq bv| AZGe, t= 
3

2
  = 1 

1

2
  †m‡KÛ|  

 
D`vniY 5 t GKwU gm„Y Ges f‚wgi mgvšÍivj †Uwe‡ji Dci m I 2m f‡ii ỳBwU e ‘̄ †i‡L GKwU myZv 
Øviv Zv‡`i ms‡hvRb K‡i †Uwe‡ji cÖvšÍ †_‡K Szwj‡q 3m f‡ii e ‘̄ mshy³ GKwU KwcKj‡K †U‡b iv‡L| 

cÖgvY Kiæb, †k‡lv³ e ‘̄wUi Z¡iY 
9g

17
 | 

mgvavb t g‡b Kiæb †Uwe‡ji Dcwiw ’̄Z m I 2m f‡ii 
e Í̄zØ‡qi Z¡iY h_vµ‡g f

1
 I f

2
| m f‡ii e Í̄zwU x dzU Ges 

2m f‡ii e ‘̄wU y dzU ~̀iZ¡ AwZµg Ki‡j KwcKjwU 
x+y

2
  

dzU wb‡P bvg‡e| A_©vr 3m f‡ii e ‘̄i  
 

Z¡iY f= 
f
1
+f

2

2
  

aiæb ivwki Uvb = T 
‡Uwej eivei m Gi MwZ we‡ePbv K‡i cvBÑT = mf1 

ev, f
1
 = 

T

m
   ----------- (i) 

Avevi †Uwej eivei 2m Gi MwZ we‡ePbv K‡i cvBÑ 
T = 2mf

2
 

 

 
wPÎ: 10.3.4 

ev, f
2
 = 

T

2m
  ---------- (ii) 

3m Gi wb¤œgyLx MwZ we‡ePbv K‡i cvB 

3mg-2T = 3m*
1

2
 (f

1
+f

2
)  ----------- (iii) 

GLb (i) I (ii) bs n‡Z f
1
 I f

2
 Gi gvb (iii) bs G ewm‡q cvBÑ 

 3mg - 2T = 3m*
1

2
 



T

m
 + 

T

2m
  

 ev, 3mg - 2T = 
3

2
  m 



2T+T

2m
  

 ev, 3mg - 2T = 
3

2
 m * 

3T

2m
  

 ev, 3mg - 2T = 
9T

4
  

 ev, 12mg - 8T = 9T 
 ev, 9T + 8T = 12mg 



  MwYZ wØZxq cÎ 
 

.  . 

BDwbU `k  c„ôv # 372 

 ev, 17T = 12mg 

 ∴ T = 
12mg

17
   

GLb T Gi gvb (iii) bs G ewm‡q cvBÑ 

 3mg - 2. 
12mg

17
  = 3m * 

1

2
 ( )f

1
+f

2
  

 ev, 3mg - 
24mg

17
  = 3mf 

 ev, 3mf = 
51mg-24mg

17
  

 ev, 3mf = 
27mg

17
  

 ev, f = 
27mg

17*3m  

 ev, f = 
9g

17
  

 

D`vniY 6 t GKwU nvjKv I gm„Y KwcK‡ji Dci w`‡q GKwU nvjKv I Aea©bxq myZvi ỳB cÖv‡šÍ ỳBwU 
e¯—z Szjv‡bv n‡j †`Lvb †h, KwcK‡ji Dci †gvU Pvc e¯—zØ‡qi IRb A‡c¶v ¶z ª̀Zi|  
mgvavb t g‡b Kiæb e ‘̄Ø‡qi fi m

1
 I m

2
 (m

1
>m

2
)  

AZGe e Í̄zØ‡qi IRb m
1
g I m

2
g 

myZvi Uvb T Ges KwcK‡ji Dci †gvU Pvc 2T 

Avgiv Rvwb, T = 
2m

1
m
2

m
1
+m

2

  g 

Avevi, 4m
1
m
2
 = (m

1
+m

2
)
2
 - (m

1
-m

2
)
2
 

wKšÍz (m
1
-m

2
)
2
 GKwU abvZ¡K msL¨v 

 ∴ 4m
1
m
2
 < (m

1
+m

2
)
2
 

 ev, 
4m

1
m
2

m
1
+m

2

  < m
1
+m

2
 

 ev, 
4m

1
m
2

m
1
+m

2

  g < (m
1
+m

2
)g 

 ev, 2. 
2m

1
m
2

m
1
+m

2

  . g < m
1
g+m

2
g 

 ev, 2T < m
1
g +m

2
g 

A_©vr KwcK‡ji Dci †gvU Pvc e Í̄zØ‡qi IR‡bi mgwó A‡c¶v ¶z ª̀Zi|  
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D`vniY 7 t GKwU KwcK‡ji Dci w`‡q GKwU iwki ỳB cÖv‡šÍ mshy³ ỳBwU e ‘̄i g‡a¨ e„nËi m f‡ii 

e Í̄zwU f Z¡i‡Y wb‡P bv‡g| GKB Z¡i‡Y Zv‡K DaŸ©Mvgx Ki‡Z n‡j †`Lvb †h, Zvi fi 
4fgm

(f+g)
2
  cwigvY Zz‡j 

wb‡Z n‡e|  
mgvavb t g‡b Kiæb A‡c¶vK…Z ¶z ª̀Zg e Í̄zwUi fi M Ges Z¡iY = f 

Zvn‡j f = 
m-M

m+M
  g 

 ev, f (m+M) = g(m-M) 

 ev, fm+fM = gm-gM 

 ev, fM+gM = gm-fm 

 ev, M  (f+g) = m(g-f) 

 ∴ M = 
m(g-f)

f+g
  

GLb g‡b Kiæb m f‡ii ’̄v‡b m
1
 fi ’̄vcb Ki‡j Zv f Z¡i‡Y DaŸ©Mvgx n‡e| 

 ∴ f = 
M-m

1

M+m
1

  g 

 ev, m
1
 = 

(g-f)M

f+g
  

 ∴ f‡ii cv_©K¨ = m-m
1
 

   = m - 
(g-f)M

(g+f)
  

   = m - 
(g-f)

(g+f)
  * 

(g-f)m

(g+f)
  

   = m - 
(g-f)

2
m

(g+f)
2
  

   = 
(g+f)

2
m- (g-f)

2
m

(g+f)
2

  

   = 
m[(g+f)

2
 - (g-f)

2
]

(g+f)
2

  

   = 
m.4fg

(g+f)
2
  = 

4fgm

(f+g)
2
  

 
D`vniY 8 t GKwU iwki ỳB cÖv‡šÍ ỳBwU w ’̄i KwcK‡ji Dci w`‡q P I Q IR‡bi ỳBwU e Í̄z Szjv‡bv 

Av‡Q| hw` iwkwUi ga¨ duv‡m W IR‡bi GKwU e ‘̄ Szjv‡bv nq, Zvn‡j cÖgvY Ki“b 
1

P
  + 

1

Q
  = 

4

W
  n‡j, 

W IR‡bi e Í̄zwU w ’̄i _vK‡e|  
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mgvavb t g‡b Kiæb e Í̄zØ‡qi mvaviY Z¡iY=f Ges iwki 
Uvb=T 
Avevi g‡b Kiæb P IR‡bi e Í̄zwU wb¤œMvgx, AZGe Q IR‡bi 
e Í̄zwU DaŸ©Mvgx n‡e|  

∴ P Gi wb¤œgyLx MwZ we‡ePbv K‡i cvBÑ 

 

 
wPÎ: 10.3.5 

P-T = 
P

g
 f ----------- (i) 

Q Gi DaŸ©MwZ we‡ePbv K‡i cvBÑ 

T-Q= 
Q

g
  f ---------- (ii) 

Ges W Gi †¶‡Î 2T=W [Q W w ’̄i] 

 ∴ T = 
W

2
  -------- (iii) 

GLb (iii) bs n‡Z T Gi gvb (i) bs G emvBqv 

 P - 
W

2
  = 

P

g
  f 

 ev, Pg - 
Wg

2
  = Pf 

 ev, f = 
2Pg-Wg

2P
  -------- (iv) 

(iv) bs n‡Z f Gi gvb Ges (iii) bs n‡Z T Gi gvb (ii) bs G ewm‡qÑ 

 T - Q = 
Q

g
  f 

 ev, 
W

2
  - Q = 

Q

g
  * 

2Pg-Wg

2P
   

 ev, 
W

2
  - Q = 

Q

g
  * 

(2P-W)g

2P
  

 ev, 
W-2Q

2
  = 

2PQ-WQ

2P
  

 ev, 2P(W-2Q) = 2(2PQ-WQ) 

 ev, 2PW-4PQ = 4PQ-2QW 

 ev, 2PW+2QW = 8PQ 

 ev, 2W(P+Q) = 8PQ 

 ev, 
P+Q

PQ
  = 

8

2W
  

 ev, 
1

P
  + 

1

Q
  = 

4

W
  

 

  AbykxjbxÑ10.3 
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1. †Kvb nvjKv I gm„Y KwcK‡ji Dci w`‡q GKwU nvjKv I Aea©bxq myZvi ỳB cÖv‡šÍ 9 cvDÛ I 7 
cvDÛ f‡ii ỳBwU e ‘̄ Szwj‡q †`qv nj| (i) Zv‡`i mvaviY Z¡iY, (ii) myZvi Uvb,  (iii) KwcK‡ji 
Dci †gvU Pvc, (iv) 5 †m‡KÛ c‡i Zv‡`i †eM,  (v) 5 †m‡K‡Û AwZµvšÍ ~̀iZ¡ wbY©q Kiæb|  

2. GKwU nvjKv I gm„Y KwcK‡ji Dci GKwU nvjKv myZvi ỳB cÖv‡šÍ 5 cvDÛ f‡ii ỳBwU mgvb e Í̄z 
Szjv‡bv Av‡Q| Zv‡`i †h †Kvb GKwUi Dci 5 cvDÛ f‡ii AviI GKwU e ‘̄ ivLv n‡j KwcK‡ji 
Dci Pvc wK cwigvY evo‡e? 

3. GKwU gm„Y KwcK‡ji Dci w`‡q GKwU nvjKv myZvi GKcÖv‡šÍ mshy³ 10 cvDÛ f‡ii GKwU e ‘̄ 
wb‡P †b‡g Aci cÖv‡šÍ mshy³ A‡c¶vK…Z nvjKv GKwU e ‘̄‡K ‡U‡b Dc‡i Zzj‡Q| hw` 2 †m‡KÛ c‡i  
myZvwU wQ‡o hvq Ges nvjKv e ‘̄wU AviI 4 dzU Dc‡i D‡V Z‡e nvjKv e ‘̄wUi fi KZ? 

4. †Kvb gm„Y KwcK‡ji Dci w`‡q GKwU `woi GK cÖv‡šÍ W IR‡bi GKwU e ‘̄z Szj‡Q| hw` Ab¨ cÖvšÍ 
†e‡q GKwU evjK mgZ¡i‡Y 2 †m‡K‡Û 16 dzU D‡V Ges W w ’̄i _v‡K, Z‡e †`Lvb †h, evjKwUi 

IRb 
4

5
  W| 

5. GKwU gm„Y KwcK‡ji Dci w`‡q GKwU iwki mvnv‡h¨ mgvb mgvb f‡ii ỳBwU e ‘̄ Szjv‡bv Av‡Q| 
Zv‡`i GKwU‡K 64 dzU/†m. †e‡M Dc‡ii w`‡K Quy‡o w`‡j KZ¶Y ci iwk‡Z Uvb co‡e? 

6. GKwU nvjKv iwki ỳB cÖv‡šÍ m
1
 I m

2
 f‡ii ỳBwU e Í̄z mshy³ K‡i GKwU gm„Y †Uwe‡ji ỳBcÖv‡šÍ e ‘̄ 

ỳBwU‡K Lvovfv‡e Szwj‡q †`qv nj| †Uwe‡ji Dc‡i iwkwUi As‡k m f‡ii GKwU e ‘̄ mshy³ Ki‡j 

Ges m
1
>m

2
 n‡j †`Lvb †h, Aeva MwZ‡Z Zv‡`i Z¡iY n‡e 

m
1
-m

2

m
1
+m

2
+m

  g 

7. GKwU gm„Y KwcK‡ji Dci w`‡q nvjKv iwki ỳB cÖv‡šÍ P I QIR‡bi ỳBwU e ‘̄ mshy³ Av‡Q| hw` 

KwcKjwU AwfKl©RwbZ Z¡i‡Yi mgvb Z¡i‡Y Dc‡i DV‡Z _v‡K, Zvn‡j †`Lvb †h, iwki Uvb 
4PQ

P+Q
  

  DËigvjv 
AbykxjbxÑ10.2 

4. 20 cvDÛ 5. 1 cvDÛ-IRb 6. 27
1

2
   Ub IRb, 440 dzU 

7. 
15

8
  †m. 9. 380 cvDÛ-IRb 10. 24 dzU/†m.2 

1

2
  †m. 

11. 110 cvDÛ-IRb 12. 242 Ub-IRb  

13. 976 
9

16
  cvDÛ-IRb, 0.002†m. 

14. 250 2  dzU/†m., 75000 cvDÛvj 

15. 8
3

31
  wU 16. 

u
2

2g(n+1)
  , 

u

g(n+1)
   17. 6 BwÂ 

18. 0 

19. 210 cvDšÍ-IRb, 126 cvDÛ-IRb, kxKj wQ‡o †M‡j Dfq‡¶‡Î cÖwZwµqvi gvb k~b¨|  

20. 4 dzU/†m2 mgZ¡i‡Y Dc‡ii w`‡K, mg‡e‡M, 2dzU/†m2 mgZ¡i‡Y wb‡Pi w`‡K| 

21. 3026 
2

3
  cvDÛ-IRb  22. 5 †m‡KÛ 23. 1452 dzU 
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AbykxjbxÑ10.3 

1. (i) 4 dzU/†m2 (ii) 252 cvDÛvj  (iii) 504 cvDÛvj (iv) 20 dzU/†m.  (v) 50 dzU|  

2. 
5

3
  cvDÛ-IRb 3. 6 cvDÛ 5. 2 †m‡K‡Û| 

 
 


