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eq \o((((,cÖkœ(1) wb‡Pi wP‡Î GKwU Rxc I GKwU Kvi Mvwoi g‡a¨ msNl© †`Lv‡bv n‡jv| msN©‡li c~‡e© G‡`i †eM h_vµ‡g 10 ms–1 I 20 ms–1| msNl©wUi wµqvKvj 0.01s|

[image: image22.wmf]
[bUi †Wg K‡jR, XvKv]

K.
†KŠwYK fi‡eM Kv‡K e‡j?
1

L.
GKwU `iRv‡K Lyj‡Z KeRv eivei ej cÖ‡qvM bv K‡i `iRvi evB‡ii cÖv‡š— ej cÖ‡qvM Kiv nq †Kb?
2

M.
msN‡l©i mgq Mvwo `ywUi g‡a¨ wµqvkxj e‡ji gvb wbY©q Ki|
3

N.
DÏxc‡K msNwUZ msNl©wU w¯’wZ¯’vcK bv Aw¯’wZ¯’vcK? DË‡ii ¯^c‡¶ MvwYwZK we‡k­lY †`LvI|
4

1 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv we›`y ev A‡¶‡K †K›`ª K‡i N~Y©vqgvb †Kv‡bv KYvi e¨vmva© †f±i Ges fi‡e‡Mi †f±i ¸Ydj‡K H we›`y ev A‡¶i mv‡c‡¶ KYvwUi †KŠwYK fi‡eM e‡j|

eq \o((,L) `iRvi KâvMvgx Dj­¤^ †iLv n‡jv N~Y©b A¶| N~Y©b A‡¶i mv‡c‡¶ `iRv‡K `ª“Z Nyiv‡Z n‡j Gi Ici †ewkgv‡bi UK© cÖ‡qvM Ki‡Z n‡e| UK© = ej ( N~Y©b A¶ n‡Z e‡ji wµqvKv‡ji j¤^ `~iZ¡ = Fd

aª“egv‡bi ej cÖ‡qv‡Mi †¶‡Î `iRvi evB‡ii cÖv‡š— ej cÖ‡qvM Kiv nq KviY G‡¶‡Î U‡K©i gvb †ewk nq| Aciw`‡K Kâv eivei ej cÖ‡qvM Ki‡j d = 0, ZLb UK© k~b¨ nIqvq `iRv Nyi‡e/Lyj‡e bv|
eq \o((,M) †`Iqv Av‡Q,


Rx‡ci fi, m = 1000 kg


msN‡l©i c~‡e© Rx‡ci †eM, u1 = 10 ms–1 


Ges msN‡l©i ci Rx‡ci †eM, v1 = 1 ms–1

msN‡l©i wµqvKvj, t = 0.01 sec

†ei Ki‡Z n‡e, Mvwo `ywUi g‡a¨ wµqvkxj ej, F = ?

D³ ej, F =  eq \f(fi †e‡Mi cwieZ©b,e‡ji wµqvKvj) =  eq \f(m(v1 – u1),t)

=  eq \f(1000 kg ( (1 ms–1 – 10 ms–1),0.01 sec)

= – 9 ( 105 N

(–) wPý Øviv wR‡ci †e‡Mi wecix‡Z ej cÖhy³ n‡q‡Q-Zv eySvq|
eq \o((,N) msN‡l©i c~‡e©,


MvwoØ‡qi †gvU MwZkw³ =  eq \f(1,2) m1u eq \s(2,1) +  eq \f(1,2) m2u eq \s(2,2)
=  eq \f(1,2) ( 1000 kg ( (1 ms–1)2 +  eq \f(1,2) ( 400 kg ( (2.5 ms–1)2
= 1750 J << 1.3 ( 105 J

myZivs, msN‡l©i d‡j MvwoØ‡qi †gvU MwZkw³ msiw¶Z nq bv| ZvB msNl©wU Aw¯’wZ¯’vcK|

eq \o((((,cÖkœ(2) 


 [wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]

K.
¯úk© †Kv‡Yi msÁv `vI|
1

L.
B¯úvZ ivevi A‡c¶v †ewk w¯’wZ¯’vcK-e¨vL¨v Ki|
2

M.
DÏxc‡Ki wjdU 0.2ms–2 Z¡i‡Y EaŸ©gyLx n‡j w¯úÖs-G Szjv‡bv e¯‘i IRb KZ n‡e|
3

N.
wjd‡U GKUv Av‡cj‡K 2m D”PZv n‡Z †djv n‡jv hLb wjdUwU 0.1ms–1 mg‡e‡M wb‡P bvgwQj| KZ mg‡q c‡i Av‡cj wjd‡Ui †g‡S‡Z †cŠQv‡e|
4

2 bs cÖ‡kœi DËi

eq \o((,K) KwVb I Zi‡ji ¯úk© we›`y †_‡K eµ Zij Z‡j Aw¼Z ¯úk©K KwVb c`v‡_©i mv‡_ Zi‡ji †fZ‡i †h †KvY Drcbœ K‡i Zv‡K D³ KwVb I Zi‡ji ga¨Kvi ¯úk© †KvY e‡j| 

eq \o((,L) B¯úvZ ivevi A‡c¶v †ewk w¯’wZ¯’vcK| KviY mgvb AvKvi I AvK…wZi GKLÛ B¯úvZ Ges GK LÛ ivev‡ii ˆ`N©¨ eivei GKB gv‡bi ej cÖ‡qvM Ki‡j B¯úv‡Zi Zzjbvq ivev‡ii ˆ`N©¨ e„w× Ges ˆ`N©¨ weK…wZ A‡bK †ewk gv‡bi n‡e| ZvB w¯’wZ¯’vcKZvi ¸YvsK, Y =   eq \f(F/A,(/L)  =  eq \f(ˆ`N©¨ cxob,ˆ`N©¨ weK…wZ)  m~Îvbymv‡i, Dfq †¶‡Î ˆ`N©¨ cxob mgvb Ges ivev‡ii †¶‡Î ˆ`N©¨ weK…wZ †ewk gv‡bi nIqvq B¯úv‡Zi Zzjbvq ivev‡ii Bqs-Gi ¸YvsK Kg| GKvi‡Y ejv nq, B¯úvZ ivevi A‡c¶v †ewk w¯’wZ¯’vcK| 

eq \o((,M) †`Iqv Av‡Q, 
w¯úÖs-G Szjv‡bv fi, m = 3kg



wjd‡Ui EaŸ©gyLx Z¡iY, a = 0. 2ms–2 

Rvbv Av‡Q, c„w_ex c„‡ô AwfKl©R Z¡iY, g = 9.8 ms–2
†ei Ki‡Z n‡e, Z¡wiZ Ae¯’vq w¯úÖs wbw³i cvV = Szjv‡bv e¯‘i 
( wb‡Y©q IRb, W = ma( = m (g + a) 


= 3kg ( 10 ms–2 


= 30N (Ans.)
eq \o((,N) wjdUwU mg‡e‡M Pj‡Z _vK‡j G‡Z †h‡Kv‡bv e¯‘i Kvh©Ki Z¡iY, a = g = 9.8ms–2 

myZivs Av‡cjwU ¯^vfvweK †h‡Kv‡bv e¯‘i g‡ZvB wjd‡Ui †d¬v‡i †b‡g Avm‡e| g‡b Kwi, G‡Z t cwigvY mgq jv‡M| GLv‡b, Avw` D”PZv, h = 2m

Avw` †eM, vo = 0ms–1 

Avgiv Rvwb, h = vo t +  eq \f(1,2) gt2 

( t =  eq \r(0.408 sec2)  = 0.639 sec 

myZivs, 0.639 sec ci Av‡cjwU wjd‡Ui †g‡S‡Z †cuŠQv‡e|  

eq \o((((,cÖkœ(3) Kwig 50N Uvb mnbkxj 100cm  ˆ`‡N©¨i GKwU myZvi GK cÖv‡š— 200g f‡ii GKwU cv_i †e‡a Abyf‚wgKfv‡e Nyiv‡Z Avi¤¢ Kij| cv_iwU w¯’i Ae¯’vb †_‡K Nyi‡Z Avi¤¢ K‡i 3 wgwbU ci cÖwZ wgwb‡U 120 evi Nyi‡Q|

[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv]

K.
ej Kx? 
1

L.
e„ËvKvi c‡_ N~Y©vqgvb e¯‘i †K›`ªgyLx ej Øviv K…ZKvR e¨vL¨v Ki|
2

M.
cv_iwUi U‡K©i gvb †ei Ki|
3

N.
Kwig DÏxc‡Ki cv_iwU wØ¸Y †e‡M Nyiv‡Z cvi‡e wK? †Zvgvi DË‡ii c‡¶ MvwYwZK hyw³ `vI|
4

3 bs cÖ‡kœi DËi

eq \o((,K) †h evwn¨K KviY †Kv‡bv w¯’i e¯‘‡Z MwZi mÂvi K‡i ev Ki‡Z Pvq A_ev †Kv‡bv MwZkxj e¯‘i MwZi cwieZ©b K‡i ev Ki‡Z Pvq Zv‡K ej e‡j| 

eq \o((,L) †Kv‡bv e¯‘ hLb e„Ëc‡_ Nyi‡Z _v‡K, ZLb Gi Ici e„‡Ëi †K‡›`ªi w`‡K †K›`gyLx ej ( eq \o((,F)c) wµqv K‡i| G mgq cÖwZwU gyn~‡Z© †h ¶z`ª miY (( eq \o((,S)) nq Zvi w`K e„‡Ëi ¯úk©K eivei A_©vr †K›`ªgyLx e‡ji j¤^w`‡K| d‡j Gi ¶z`ª mi‡Y †K›`ªgyLx ej Øviv K…ZKvR, (W =  eq \o((,Fc) . ( eq \o((,S) = Fc(s cos90( = 0; d‡j e¯‘wU m¤ú~Y© GKevi Ny‡i Avm‡jI Ggb wK evievi Nyi‡Z _vK‡jI †K›`ªgyLx ej Øviv K…ZKvR k~b¨|
eq \o((,M)  †`Iqv Av‡Q, 

Avw` †KŠwYK †eM, (i = 0 rads–1
P‚ovš— †KŠwYK †eM, (( =  eq \f(2(N,t)  =   eq \f(2 ( 3.1416 ( 120rad,60sec) 

= 12. 56664 rads–1 

mgqKvj, t = 3min = 3 ( 60sec = 180 sec 

cv_‡ii cyÄxf‚Z fi, m = 200g = 0.2kg

Ges e„ËvKvi c‡_i e¨vmva©, r = 100 cm = 1m 

†ei Ki‡Z n‡e, cv_iwUi U‡K©i gvb, ( = ?

cv_iwUi RoZvi åvgK, I = mr2 = 0.2kg ( (lm)2 = 0.2 kgm–2  

= 0.014 Nm (Ans.) 
eq \o((,N) cÖ‡kœ DwÏó †KŠwYK †eM, ( = 2 ( 12.5664 rads–1 


= 25.1328 rads–1 

e„ËvKvi c‡_i e¨vmva©, r = lm 

Ges cv_‡ii fi, m = 0.2kg

( wØ¸Y †e‡M Nyiv‡j myZvi Uvb n‡Z n‡e, 

myZivs, Kwig DÏxc‡Ki cv_iwU wØ¸Y †e‡M Nyiv‡Z cvi‡e bv, KviY †m †eM hLb evov‡Z _vK‡e, ZLb GK ch©v‡q myZvwU wQu‡o hv‡e| 

eq \o((((,cÖkœ(4) iwe I iweb `yBfvB Zv‡`i evoxi Qv‡` 4kg f‡ii Ges 0.1m e¨vmv‡a©i GKwU wmwjÛvi AvK…wZi e¯‘ wb‡q MovMwo †Ljvi mgq Zv‡`i Qv‡`i mv‡_ f‚wg †_‡K jvMv‡bv GKwU Z‡ji Dci w`‡q Mwo‡q bZ Z‡ji cv`‡`‡k G‡m †cuŠQvj| Qv‡`i D”PZv wQj 5m.


[miKvwi AvwRRyj nK K‡jR, e¸ov]

K.
Abyf‚wgK cvj­v Kx?
1

L.
cÖv‡mi D”PZv wb‡¶cY †Kv‡Yi Dci wbf©ikxj †Kb, e¨vL¨v Ki|
2

M.
wmwjÛviwUi RoZvi åvgK KZ?
3

N.
DÏxc‡Ki wmwjÛviwU bZ Z‡ji cv`‡`‡k †cuŠQv‡j N~Y©b MwZkw³ KZ n‡e, MvwYwZK we‡k­lY Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) wbw¶ß e¯‘ ev cÖvm Avw` D”PZvq wd‡i Avm‡Z †h Abyf‚wgK `~iZ¡ AwZµg K‡i Zv‡K Abyf‚wgK cvj­v e‡j|

eq \o((,L) GKwU cÖv‡mi wb‡¶cY †eM v0 Ges wb‡¶cY †KvY (0 n‡j Gi m‡e©v”P D”PZv, H =  eq \f(v20sin2(0,2g)  

v0 aª“egv‡bi n‡jI H, (0 Gi Ici wbf©i K‡i|

(0Gi gvb hZ e„w× cvq H ZZ e„w× cvq| (0 = 90( n‡j A_©vr Lvov Dc‡ii w`‡K cÖvmwU wb‡¶c Kiv n‡j GwU m‡e©v”P D”PZvq DV‡e| (0 ( 0( n‡j A_©vr wb‡¶cb †KvY AZ¨š— Aí n‡j GwU AwZbMY¨ D”PZv AwZµg K‡i| myZivs, cÖv‡mi D”PZv wb‡¶cY †Kv‡Yi Ici wbf©ikxj|

eq \o((,M) †`Iqv Av‡Q, wmwjÛviwUi fi, m = 2kg


         Ges e¨vmva©, r = 0.1m

†ei Ki‡Z n‡e, Gi N~Y©b A‡¶i mv‡c‡¶ RoZvi åvgK, I = ? wmwjÛviwU Gi A‡¶i PZzw`©‡K Nyi‡Z _vK‡e| ZvB Gi RoZvi åvgK, I =  eq \f(1,2) Mr2 =  eq \f(1,2) ( 2kg ( (0.1m)2 = 0.01 kgm2 (Ans.)

eq \o((,N) g‡b Kwi, wmwjÛviwU bZ Z‡ji cv`‡`‡k †cuŠQv‡j Gi ˆiwLK `ª“wZ n‡e v, G‡¶‡Î Gi †KŠwYK †eM, ( =  eq \f(v,r) 
hvwš¿K kw³i wbZ¨Zv m~Îvbymv‡i, Mgh =  eq \f(3,4) Mv2
v2 =  eq \f(4,3) gh = 1.333 ( 9.8ms(1 ( 3m = 39.2 ms(2
( wb‡Y©q N~Y©b MwZkw³ =  eq \f(1,4) Mv2 = 0.25 ( 2kg ( 39.2 m2s(2

= 19.6J

AZGe wmwjÛviwU bZZ‡ji cv`‡`‡k †cuŠQ‡j NY©b MwZkw³ n‡e 19.6J|

eq \o((((,cÖkœ(5) 10kg f‡ii GKwU w¯’i †gvU‡ii Dci 4kg f‡ii e¯‘ Pvwc‡q 28N ej 2s mgq a‡i cÖ‡qvM K‡i ej AcmviY Kiv nj| †gvU‡ii mvg‡b 10m `~‡i GKwU e¯‘ i‡q‡Q hv h_vmg‡q bv miv‡j †gvUiwU `~N©Ubvq cwZZ n‡e|  
[Gm I Gm nvig¨vb †gBbvi K‡jR, XvKv]

K.
Z¡iY Kv‡K e‡j? 
1

L.
wbDU‡bi MwZmsµvš— wØZxq m~ÎwU †jLwP‡Îi gva¨‡g cÖKvk Ki|
2

M.
†gvUiwUi cÖ_g †m‡K‡Û AwÎKvš— `~iZ¡ wbY©q Ki|
3

N.
DÏxc‡Ki c‡_i e¯‘wU‡K 3s-Gi g‡a¨ miv‡bv n‡j †gvUiwU `~N©Ubvi nvZ n‡Z i¶v cv‡e Kx?-we‡k­lY Ki| 
4

5 bs cÖ‡kœi DËi

eq \o((,K) mg‡qi mv‡c‡¶ †Kv‡bv e¯‘i †eM e„w×i nvi‡K Gi Z¡iY e‡j| 

eq \o((,L) wbDU‡bi MwZmsµvš— wØZxq m~‡Îi MvwYwZK iƒc, F = ma GwU‡K †jLwP‡Îi gva¨‡g cÖKvk Ki‡j wbæiƒc nq|
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eq \o((,M) †`Iqv Av‡Q, †gvU fi, m = 10kg + 4kg = 14kg


cÖhy³ ej, F = 28N


mgqKvj, t = 1 sec



=  eq \f(1,2) (  eq \f(28N,14 kg) ( (1 sec)2 = 1m (Ans.) 

eq \o((,N) cÖ_g 2 sec-G AwZµvš— `~iZ¡, s = ut +  eq \f(1,2) at2

= 0 ( 2 sec +  eq \f(1,2) (  eq \f(28N,14 kg) ( (2 sec)2 = 4m

2 sec †k‡l †eM, v = u + at = u +  eq \f(F,m)t = 0 +  eq \f(28N,14kg) ( 2 sec = 4 ms−1

cieZ©x (3q) †m‡K‡Û AwZµvš— `~iZ¡ = 4ms−1 ( 1 sec = 4m


( cÖ_g 3sec-G †gvU AwZµvš— `~iZ¡
= 4m + 4m 



= 8m < 10m 

myZivs DÏxc‡Ki c‡_i e¯‘wU‡K 3 sec-Gi g‡a¨ miv‡bv n‡j †gvUiwU `yN©Ubvi nvZ n‡Z i¶v cv‡e| 

eq \o((((,cÖkœ(6) GKwU e¯‘i fi 5kg| e¯‘i Dci cÖhy³ e‡ji cwieZ©b mgq mv‡c‡¶ wP‡Î cÖ`wk©Z n‡jv| e¯‘wU w¯’i Ae¯’v n‡Z Pj‡Z ïi“ K‡i‡Q| 

[knx` exi DËg †j: Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
RoZvi åvgK Kx?
1

L.
iv¯—vi euv‡K mvB‡Kj Av‡ivnx‡K †n‡j _vK‡Z nq †Kb?
2

M.
cÖ_g 10 †mt e¯‘i Dci e‡ji NvZ KZ n‡e?
3

N.
cÖ_g n‡Z 20 †m‡K‡Û e¯‘wUi †gvU AwZµvš— `~iZ¡ wbY©q Kiv m¤¢e Kx? hvPvB Ki|
4

6 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv wbw`©ó N~Y©b A¶ †_‡K †Kv‡bv `„p e¯‘i cÖ‡Z¨KwU KYvi fi Ges N~Y©b A¶ n‡Z G‡`i Avbylw½K j¤^ `~i‡Z¡i e‡M©i ¸Yd‡ji mgwó‡K H A‡¶i mv‡c‡¶ H e¯‘i RoZvi åvgK e‡j| 

eq \o((,L) e„ËvKvi c‡_ hLb mvB‡Kj Av‡ivnx †gvo wb‡Z hvq ZLb †K›`ªgyLx e‡ji cÖ‡qvRb nq| G †K›`ªgyLx ej †hvMvb †`Iqvi D‡Ï‡k¨ mvB‡Kj Av‡ivnx †n‡j †gvo Ny‡i| †n‡j _vKvi mgq †h cÖwZwµqv ej cÖvß nq Zvi Abyf‚wgK Dcvsk †K›`ªgyLx ejiƒ‡c AvPiY K‡i| 

eq \o((,M) ¶z`ª dt mgqKv‡j e‡ji gv‡bi cwieZ©b nq bv ej‡jB P‡j|

( ¶z`ª dt mgqKv‡j fi‡e‡Mi cwieZ©b = F(t)dt

( e„nr t = 0 n‡Z t = t mgq e¨eav‡b fi‡e‡Mi cwieZ©b Z_v e‡ji NvZ =  eq \i(, ,\s(t,F(t) dt,0))

=  eq \f(1,2) ( 10sec ( 20N


= 100Ns (Ans.) 

eq \o((,N) †h‡nZz e¯‘i fi, m = 5kg

myZivs a =  eq \f(F,m) m~Î Ges DÏxc‡Ki †jL n‡Z Z¡iY ebvg mgq †jLwPÎ wbæiƒ‡c A¼b Kwi|
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OA As‡k Z¡iY, a =  eq \f(4,10)t = 0.4t 

ev,  eq \f(dv,dt) = 0.4t 

ev, dv = 0.4 tdt

ev,  eq \f(ds,dt) = 0.2t2 ev, s = 0.2  eq \f(t3,3) + c(
  [mgvKjb K‡i]
hLb t = 0, ZLb c( = 0   ( s =  eq \f(1,15)t3 + 0 =  eq \f(1,15)t3
( cÖ_g 10 sec-G AwZµvš— `~iZ¡, s =  eq \f(1,15)(103 − 0) = 66.7m

( 20 = 4 ( 10 + c ev, c = 20 − 40 = −20

c-Gi gvb (i)bs G ewm‡q cvB, v = 4t − 20

ev,  eq \f(ds,dt) = 4t − 20 ev, s = 2t2 − 20t + c(    [mgvKjb K‡i]
t = 10 sec Gi Rb¨ s = 66.7m

( 66.7 = 2(10)2 − 20 ( 10 + c(
ev, c( = 66.7 − 200 + 200 = 66.7

( t = 10sec n‡Z t = 20sec mgqKv‡ji g‡a¨ mi‡Yi mgxKiY:

s = 2t2 − 20t + 66.7

myZivs cÖ_g n‡Z 20 sec-G e¯‘wUi †gvU AwZµvš— `~iZ¡ 

= 66.7m + 400m = 466.7m

eq \o((((,cÖkœ(7) 300kg f‡ii GKwU Mvox 200m e¨vmv‡a©i GKwU iv¯—vi †gv‡o 90kmh−1 †e‡M euvK wb‡”Q| H ¯’v‡b iv¯—vwU 5m PIov Ges Gi wfZ‡ii wKbviv n‡Z evB‡ii wKbviv 1m DuPz| 

[exi‡kÖô b~i †gvnv¤§` cvewjK ¯‹zj GÛ K‡jR, wcjLvbv, XvKv]

K.
msi¶Ykxj e‡ji msÁv `vI| 
1

L.
mij †`vj‡Ki wb‡iU e‡ei cwie‡Z© hw` GKB e¨v‡mi GKwU duvcv ee e¨envi Kiv nq Z‡e Gi †`vjb Kv‡ji wKiƒc cwieZ©b n‡e? e¨vL¨v Ki|
2

M.
Mvoxi Dci †K›`ªgyLx ej wbY©q K‡iv| 
3

N.
MvoxwU wK iv¯—vi †gv‡o wbivc‡` euvK wb‡Z cvi‡e?
4

7 bs cÖ‡kœi DËi

eq \o((,K) †h ej †Kv‡bv e¯‘i Ici wµqv Ki‡j Zv‡K †h‡Kv‡bv c‡_ Nywi‡q cybivq cÖv_wgK Ae¯’v‡b Avb‡j ej KZ…©K KvR k~b¨ nq Zv‡K msi¶Ykxj ej e‡j| 

eq \o((,L) mij †`vj‡Ki Kvh©Kix ˆ`N©¨, L = l + r

GLv‡b r Øviv e‡ei e¨vmva© eySvq| Av‡iv ï×fv‡e ej‡Z †M‡j, r Øviv myZvi cÖvš—we›`y n‡Z e‡ei fvi‡K›`ª ch©š— `~iZ¡ eySvq| †h‡nZz wb‡iU †Mvj‡Ki fvi‡K›`ª Ges duvcv †Mvj‡Ki fvi‡K›`ª GKB we›`y‡Z Aew¯’Z, myZivs mij †`vj‡Ki wb‡iU e‡ei cwie‡Z© GKB e¨v‡mi GKwU duvcv ee e¨envi Ki‡j (r Z_v L AcwiewZ©Z _vKvq) Gi †`vjbKv‡ji cwieZ©b n‡e bv| 

eq \o((,M) †`Iqv Av‡Q,
Mvwoi fi, m = 300kg


e„ËvKvi c‡_i e¨vmva©, r = 200m

Avgiv Rvwb, FC =  eq \f(mv2,r) =  eq \f(300kg ( (25ms−1)2,200m) = 937.5N (Ans.)

eq \o((,N) D³ Mvwo ewY©Z †e‡M (25ms−1) H e„ËvKvi iv¯—vq †gvo wb‡Z PvB‡j cÖ‡qvRbxq e¨vswKs †KvY, ( = tan−1  eq \f(v2,rg) 


= tan(1  eq \f((25 ms−1)2,200m ( 9.8ms−2)

= 17.7(
wKš‘ iv¯—vi XvjyZvRwbZ Kvi‡Y cÖvß e¨vswKs †KvY,

myZivs (iv¯—vi AvK…wZ h‡_ó e¨vswKs †KvY †hvMvb w`‡Z bv cvivq) MvwowU iv¯—vi †gv‡o wbivc‡` euvK wb‡Z cvi‡e bv| 
eq \o((((,cÖkœ(8) GKwU †Uªb 1500m e¨vmv‡a©i GKwU wgUvi †MR †ij jvB‡b 30ms−1 `ª“wZMwZ‡Z euvK wb‡”Q, wfZ‡ii jvBb A‡c¶v evB‡ii jvBb wKQyUv DuPz _vKvq †UªbwU H ¯’v‡b wbivc‡` euvK Nyi‡Z cv‡i|
[XvKv wmwU K‡jR, XvKv]

K.
GKK †f±i Kx?
1

L.
mg`ª“wZ‡Z MwZkxj e¯‘i Z¡iY e¨vL¨v Ki|
2

M.
DÏxc‡K †UªbwUi †K›`ªgyLx Z¡i‡Yi gvb wbY©q Ki|
3

N.
DÏxc‡K wfZ‡ii jvBb A‡c¶v evwn‡ii jvBb KZUzKz DuPz nIqvq †UªbwU H ¯’v‡b wbivc‡` euvK wb‡Z †c‡iwQj| 
4

8 bs cÖ‡kœi DËi

eq \o((,K) †h †f±‡ii gvb GK Zv‡K GKK †f±i e‡j| 


[image: image3.wmf] †Kvb e¯‘i †eM e„w×i nvi‡K Z¡iY e‡j| mg`ª“wZ‡Z MwZkxj e¯‘i †eM e„w×i nvi k~b¨ nq| GRb¨ mg`ª“wZ‡Z MwZkxj e¯‘i Z¡iY k~b¨ nq| 

eq \o((,M) †`Iqv Av‡Q,
euv‡Ki e¨vmva©, r = 1500m


†Uª‡bi †eM, v = 30 ms−1

†K›`ªgyLx Z¡iY, ( = ?

Avgiv Rvwb,  ( =  eq \f(v2,r)
ev, ( =  eq \f((30)2,1500)
( ( = 0.6 ms−2 (Ans.) 

eq \o((,N)  †`Iqv Av‡Q, euv‡Ki e¨vmva©, r = 1500m


†Uª‡bi †eM, v = 30 ms−1‑


†ijjvB‡bi cÖ¯’, L = 1m   [( wgUvi †MR]

wfZ‡ii jvBb A‡c¶v evB‡ii jvB‡bi D”PZv, x = ?

awi, e¨vswKs = ((
Avgiv Rvwb,  tan( =  eq \f(v2,rg)

ev, tan( =  eq \f((30)2,1500 ( 9.8)

( ( = 6. 11cm 

myZivs, wfZ‡ii jvBb †_‡K evB‡ii jvBb 6.11cm DuPz n‡Z n‡e|


[image: image4.wmf] GKwU iv¯—v ˆZwii mgq BwÄwbqvi wVKv`vi‡K 100m e¨vmv‡a©i GKwU euv‡K iv¯—vi euv‡Ki †fZ‡ii cÖvš— A‡c¶v evB‡ii cÖvš— Ggbfv‡e DuPz Ki‡Z ej‡jb †hb H euv‡K 60kmh−1 †e‡M Pjgvb 5 Ub f‡ii Mvwo wbivc‡` euvK wb‡Z cv‡i| wKš‘ 7m cÖk¯— iv¯—vwU‡Z wVKv`vi Ggbfv‡e KvR Kij †h m‡e©v”P 36kmh−1 †e‡M Pjgvb MvwoB wbivc‡` euvK wb‡Z cv‡i| 

[miKvwi knx` eyjeyj K‡jR, cvebv]

K.
cig ïb¨ ZvcgvÎv Kx?
1

L.
Òcvwb KuvP‡K †fRv‡jI cvi` KuvP‡K †fRvqbv †Kb?Ó e¨vL¨v Ki|
2

M.
DÏxc‡Ki wbwg©Z euvKwU‡Z e¨vswKs †KvY KZ wQj?
3

N.
BwÄwbqv‡ii wb‡`©wkZ iv¯—v ˆZwi Ki‡Z PvB‡j wVKv`vi‡K euv‡Ki evB‡ii cÖvš— AviI AwZwi³ KZUzKz DuPz Ki‡Z n‡e?
4

9 bs cÖ‡kœi DËi

eq \o((,K) †m ZvcgvÎvq cvwb KwVb, Zij I evqexq wZb Ae¯’v‡ZB _vK‡Z cv‡i Zv‡K cig k~b¨ ZvcgvÎv e‡j| 

eq \o((,L) cvwb I Kuv‡Pi ga¨Kvi AvmÄb ej cvwbi AYy¸‡jvi mskw³ ej A‡c¶v †ewk| GRb¨ cvwb KuvP‡K †fRvq| Aciw`‡K cvi` I Kuv‡Pi ga¨Kvi AvmÄb ej cvi‡`i msmw³ ej A‡c¶v Kg nIqvq cvi` KuvP‡K †fRvq bv| 

eq \o((,M) †`Iqv Av‡Q,
euv‡Ki e¨vmva©, r = 100m


Mvwoi †eM, v = 36  eq \f(km,h) = 10 ms−1
ev, tan( =  eq \f((10)2,100 ( 9.8)
( ( = 5.83( (Ans.) 

eq \o((,N) †`Iqv Av‡Q, 


euv‡Ki e¨vmva©, r = 100m


BwÄwbqv‡ii wb‡`©wkZ †eM, v = 60 kmh−1


= 16.67 ms−1

iv¯—vi cÖ¯’, L = 7m

g‡bKwi, 

cÖ‡qvRbxq e¨vswKs (( Ges wfZi A‡c¶v evB‡ii cÖvš— x(m DuPz| 

Avgiv Rvwb, tan(( =  eq \f(v2,rg)

ev, tan(( =  eq \f((16.67)2,100 ( 9.8)

( (( = 15.83(

( sin(( =  eq \f(x(,L)

ev, x( = sin(15.83) ( 7


ev, x( = 1.9094m


( x( = 190.94cm 

Avevi, c~‡e©i evB‡ii cÖv‡š—i D”PZv x n‡j 

sin( =  eq \f(x,L)
ev, 
sin5.83 =  eq \f(x,7)
ev, 
x = 0.711m


( x = 71.1 cm

( BwÄwbqv‡ii wb‡`©kgZ iv¯—v ˆZix Ki‡Z n‡j evB‡ii cÖvš— AwZwi³ DuPz Ki‡Z n‡e = (190.94 − 71.1)cm



= 119.85cm (Ans.) 

eq \o((((,cÖkœ(10) GKRb evjK 0.25kg f‡ii GKwU cv_i LÛ‡K GKwU j¤^v m~Zvi GKcÖv‡š— †eu‡a e„ËvKvi c‡_ cÖwZ wgwb‡U 90 evi Nyiv‡”Q| 1g wgwb‡U m~Zvi ˆ`N©¨ wQj 0.25m| evjKwU GK wgwbU cici m~Zvq ˆ`N©¨ 0.25m K‡i evovw”Qj| 

[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, e¸ov]

K.
f‚-w¯’i DcMÖn Kx?
1

L.
w¯’wZ¯’vcK I Aw¯’wZ¯’vcK msNl© Kv‡K e‡j?
2

M.
DÏxc‡K ewY©Z cv_iLÊwUi ˆiwLK †eM KZ?
3

N.
m~ZvwU m‡e©v”P 30N ej mn¨ Ki‡j evjKwU 6 wgwbU cv_viwU‡K Nyiv‡Z cvi‡e wKbv hvPvB Ki| 
4

10 bs cÖ‡kœi DËi

eq \o((,K) c„w_exi Pviw`‡K †h K…wÎg DcMÖ‡ni AveZ©bKvj 24 N›Uv d‡j c„w_exi †Kv‡bv wbw`©ó ¯’vb †_‡K †`L‡j G‡K me©`vB w¯’i g‡b nq Zv‡K f‚-w¯—i DcMÖn e‡j| 

eq \o((,L) †h msN‡l©i d‡j wm‡÷‡gi e¯‘mg~‡ni †gvU MwZkw³ msiw¶Z nq Zv‡K w¯’wZ¯’vcK msNl© e‡j| M¨v‡mi MwZZË¡ Abymv‡i M¨vm AYymg~‡ni ga¨Kvi msNl© w¯’wZ¯’vcK|

Aciw`‡K, †h msN‡l©i d‡j wm‡÷‡gi e¯‘mg~‡ni †gvU MwZkw³ msiw¶Z nq bv Zv‡K Aw¯’wZ¯’vcK msNl© e‡j| ev¯—eRxe‡b cÖvq mKj msNl©B Aw¯’wZ¯’vcK msNl©| 

eq \o((,M) †`Iqv Av‡Q,
e„ËvKvi c‡_i e¨vmva©, r = 0.25m


N~Y©b msL¨v, N = 90


mgqKvj, t = 1 min = 60 sec


= 2.356 ms−1(Ans.) 

eq \o((,N) 6 wgwb‡U myZvi ˆ`N©¨ n‡e, r = 0.25m + (6 − 1) ( 0.25m


= 1.5m




= 33.3N 

wKš‘ myZvi Uv‡bi gva¨‡g m‡e©v”P 30N †K›`ªgyLx ej †hvMvb †`Iqv m¤¢e| myZivs evjKwU 6 wgwbU cv_iwU‡K Nyiv‡Z cvi‡e bv| 
eq \o((((,cÖkœ(11) 
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[nv‡Riv-ZRy wWwMÖ K‡jR, Puv›`MuvI, PÆMÖvg]

K.
UK© Kv‡K e‡j?
1

L.
†Kvb e¯‘i †KŠwYK fi †eM 40kgm2s−1 e¨vL¨v Ki|
2

M.
wP‡Î PQ `ÛwU AB A‡¶i mv‡c‡¶ N~Y©vqgvb n‡j `ÛwUi RoZvi åvgK wbY©q Ki|
3

N.
DÏxc‡K `ÛwUi N~Y©b A¶ GK cÖvš— †_‡K ga¨ A‡¶ wb‡q †M‡j RoZvi åvg‡Ki Kxiƒc cwieZ©b n‡e MvwYwZK fv‡e we‡k­lY Ki|
4

11 bs cÖ‡kœi DËi

eq \o((,K) †h ivwk †Kv‡bv e¯‘‡Z N~Y©b cÖeYZv m„wó K‡i ev Ki‡Z Pvq, Zv‡K UK© e‡j| e‡ji gvb Ges N~Y©b A¶ n‡Z e‡ji wµqv‡iLvi Dci j‡¤^i ¸Ydj Øviv UK© cwigvc Kiv nq| 

eq \o((,L) †KŠwYK fi‡eM = ˆiwLK fi‡eM ( N~Y©b A¶ n‡Z ˆiwLK †e‡Mi Ici j¤^`~iZ¡|

myZivs †Kv‡bv e¯‘i †KŠwYK fi‡eM 40kgm2s−1 ej‡Z †evSvq, H e¯‘i ˆiwLK fi‡eM Ges N~Y©b A¶ n‡Z ˆiwLK †e‡Mi Ici j¤^ `~i‡Z¡i ¸Ydj 40kgm2s−1| 

eq \o((,M) Avgiv Rvwb, M f‡ii Ges l ˆ`‡N©¨i †Kv‡bv `‡Ûi cÖvš—we›`yMvgx Ges ˆ`‡N©¨i Ici j¤^ Giƒc A‡¶i mv‡c‡¶ RoZvi åvgK, I =  eq \f(1,3)Ml2 

GLv‡b, M = 1.75kg Ges l = 25cm = 0.25m

( I = 0.333 ( 1.75kg ( 0.25m = 0.146 kgm2 (Ans.) 

eq \o((,N) M f‡ii Ges l ˆ`‡N©¨i †Kv‡bv `‡Ûi ga¨we›`yMvgx Ges ˆ`‡N©¨i Ici j¤^ Giƒc A‡¶i mv‡c‡¶ RoZvi åvgK, I =  eq \f(1,12)Ml2
GLv‡b, M = 1.75kg Ges l = 0.25m


= 0.137kgm2
eq \o((((,cÖkœ(12) 

[image: image6.emf] 

A B  


PQ `„p e¯‘i fi‡K›`ª G| e¯‘wUi fi 10kg Ges PµMwZi e¨vmva© 5m| wb‡æi cÖ‡kœi DËi `vI: 

[B¯úvnvwb cvewjK ¯‹zj GÛ K‡jR, PÆMÖvg]

K.
PµMwZi e¨vmva© wK?
1

L.
UK© e¨vL¨v Ki|
2

M.
 A¶wU G we›`yMvgx n‡j PQ e¯‘wUi RoZvi åvgK wbY©q Ki|
3

N.
A Aci GKwU A¶ 2m `~‡i Ges PQ Gi mgvš—ivj| A A‡¶i mv‡c‡¶ PQ Gi RoZvi åvgK MvwYwZK fv‡e e¨vL¨v Ki|
4

12 bs cÖ‡kœi DËi

eq \o((,K) hw` †Kv‡bv `„p e¯‘i GKwU wbw`©ó we›`y †hLv‡b e¯‘wUi mg¯— fi †K›`ªxf‚Z Av‡Q aiv nq Ges N~Y©b A¶ mv‡c‡¶ H we›`y‡Z RoZvi åvgK mgMÖ e¯‘wUi RoZvi åvg‡Ki mgvb nq, Z‡e A¶ n‡Z H we›`yi `~iZ¡‡K PµMwZi e¨vmva© e‡j| 

eq \o((,L) †Kv‡bv wbw`©ó A‡¶i Pviw`‡K N~Y©vqgvb †Kv‡bv e¯‘‡Z Z¡iY m„wói Rb¨ cÖhy³ ej ev Ø‡›Øi åvgK‡K UK© e‡j| 

†Kv‡bv A¶ ev we›`yi mv‡c‡¶ †Kv‡bv e‡ji åvg‡Ki gvb e‡ji cwigvY I A¶ n‡Z e‡ji wµqv †iLvi j¤^ `~iZ¡ d-Gi ¸Ydj Øviv wba©vwiZ nq| 

A_©vr e‡ji åvgK ev UK© = ej ( j¤^ `~iZ¡

†f±i exRMwYZ Abymv‡i,  eq \o((,() =  eq \o((,r) (  eq \o((,F)
eq \o((,M) †`Iqv Av‡Q,

AwbqZ AvKv‡i PQ e¯‘wUi fi, M = 10kg

Ges PµMwZi e¨vmva©, K = 5m

 †ei Ki‡Z n‡e, Gi RoZvi åvgK, I = ?

Avgiv Rvwb, I = MK2 = 10kg ( (5m)2 = 250kgm2 (Ans.)

eq \o((,N) cÖkœg‡Z, A Aci A¶ B A¶ n‡Z h = 2m `~‡i Ges B-Gi mgvš—ivj:

A A‡¶i mv‡c‡¶ PQ-Gi RoZvi åvgK, (mgvš—ivj A¶ Dccv`¨ Abymv‡i) 

I( = B Gi mv‡c‡¶ RoZvi åvgK + Mh2

= I + Mh2

= 250kgm2 + 10kg ( (2m)2

= 290kgm2
eq \o((((,cÖkœ(13) 
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DÏxc‡Ki Av‡jv‡K wb‡æi cÖkœ¸‡jvi DËi `vI: 

[miKvwi nvRx gynv¤§` gnmxb K‡jR, PÆMÖvg]

K.
RoZvi åvgK Kv‡K e‡j?
1

L.
Pjš— Mvoxi PvKvi Kuv`v evB‡ii w`‡K wQU‡K c‡o †Kb? e¨vL¨v Ki|
2

M.
msN‡l©i ci B e¯‘wUi †e‡Mi w`K wbY©q Ki| 
3

N.
DÏxc‡Ki msNl©wU w¯’wZ¯’vcK msNl© wKbv-MvwYwZKfv‡e e¨vL¨v Ki|
4

13 bs cÖ‡kœi DËi

eq \o((,K) GKwU `„pe¯‘ †Kv‡bv GKwU w¯’i A‡¶i Pviw`‡K AvewZ©Z n‡Z _vK‡j H A‡¶i mv‡c‡¶ e¯‘wUi RoZvi åvgK ej‡Z A¶ n‡Z cÖwZwU KYvi `~i‡Z¡i eM© I KYvwUi f‡ii ¸Yd‡ji mgwó‡K eySvq| 

eq \o((,L) Pjš— Mvoxi PvKvi Kuv`v evB‡ii w`‡K wQU‡K c‡o †K›`ªwegyLx e‡ji Kvi‡Y| 

†h‡Kv‡bv e¯‘ e„Ëc‡_ Nyi‡Z PvB‡j e„‡Ëi †K›`ª eivei †K›`ªgyLx e‡ji cÖ‡qvRb nq| Pjš— Mvoxi PvKv hLb e„ËvKv‡i Nyi‡Z _v‡K ZLb G‡Z †j‡M _vKv Kuv`v †K›`ªgyLx e‡ji Afv‡e N~Y©bc‡_i ¯úk©K eivei wQU‡K P‡j hvq| GwU w¯’wZ RoZvi GKwU D`vniY| 

eq \o((,M) g‡b Kwi, msN‡l©i ci B e¯‘wU X A‡¶i mv‡_ ( †Kv‡Y vB( †e‡M Pjv ïi“ Ki‡e| Zvn‡j fi‡e‡Mi msi¶Y m~Îvbymv‡i(
     mAuA + mBuB = mA ( 1ms−1 ( cos30( + mB ( vB( ( cos(
 (ii) ( (i) n‡Z, tan( =  eq \f(−2.5,5.67) = −0.441

( ( = tan−1(−0.441) = −23.8(
( msN‡l©i ci A e¯‘wU X A‡¶i †h cv‡k Ae¯’vb Ki‡e, Zvi wecixZ cv‡k 23.8( †KvY Drcbœ K‡i B e¯‘wU Pj‡Z _vK‡e| 

eq \o((,N) ÔMÕ Gi (1)2 + (11)2 n‡Z cvB,

9 ( vB(2 ( (sin2( + cos2() = 5.672 + 2.52 = 38.4

( vB( =  eq \r(\f(38.4,9)) = 2.065ms−1

=  eq \f(1,2) ( 5kg ( (1ms−1)2 +  eq \f(1,2) ( 3kg ( (2.065 ms−1)2

= 8.9J ( 10J

†h‡nZz msN‡l©i d‡j †gvU MwZkw³ K‡g hvq, ZvB msNl©wU w¯’wZ¯’vcK bq|   
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Avdxdv GKwU †QvU †Ljbv Mvox wb‡q †Ljv KiwQj| †m DÏxc‡Ki wPÎvbyhvqx †Ljbv MvoxwU‡K AC †`qv‡ji mv‡_ jvMv‡bv Zj AB w`‡q bvgv‡”Q| [MvoxwUi fi = 500gm]
[Kzwgj­v miKvwi K‡jR, Kzwgj­v]

K.
Kg©`¶Zv Kv‡K e‡j?
1

L.
†Kvb h‡š¿i kw³ 5kW − h ej‡Z wK eySvq?
2

M.
MvoxwU 4 sec G A †_‡K B †Z Avm‡j AB Gi ˆ`N©¨ KZ?
3

N.
MvoxwU B we›`y‡Z bvgvi mv‡_ mv‡_ †mLv‡b ivLv GKwU †Ljbv Uªv‡Ki mv‡_ AvU‡K †Mj Ges GKwÎZ n‡q 3ms−1 †e‡M Pj‡Z ïi“ Kij| G †¶‡Î †h msNl© n‡q‡Q Zv MvwYwZK hyw³mn D‡j­L Ki| (†Ljbv Uªv‡Ki fi = 400gm)
4

14 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv hš¿ n‡Z cÖvß Kvh©Ki kw³ Ges h‡š¿ cÖ`Ë †gvU kw³i AbycvZ‡K Gi Kg©`¶Zv e‡j| 

eq \o((,L) †Kv‡bv h‡š¿i kw³ 5kW-h ev 5 ( 3.36 ( 106J ev 1.8 ( 107J ej‡Z eySvq H hš¿wU 1.8 ( 107 cwigvY KvR Ki‡Z m¶g| KviY KvR Kivq mvg_©¨B n‡jv kw³| 

eq \o((,M) AB eivei AwfKl©R Z¡i‡Yi Dcvs‡ki gvb g( = gcos(90( − 60()


= 9.8ms−2 (  eq \f(,2)


= 8.49ms−2
AB Zj eivei bvgvi †¶‡Î,

Avw`‡eM, u = 0 ms−1
Z¡iY, a = 8.49 ms−2
mgqKvj, t = 1 sec

Avgiv Rvwb, 


s = ut +  eq \f(1,2)at2 = 0ms−1 ( 1sec +  eq \f(1,2) ( 8.49ms−2 ( (1sec)2

= 4.243m (Ans.) 

eq \o((,N) B cÖv‡š— †Ljbv Mvwoi †eM, u1 =  eq \r(02 + 2as)

=  eq \r(2 ( 8.49 ms−2 ( 4.243m) = 8.49 ms−1
†Ljbv Mvwoi fi, m1 = 500gm = 0.5kg

( msN‡l©i c~‡e© †LjbvØ‡qi †gvU MwZkw³ = 18J + 0J = 18J

msN‡l©i ci †LjbvØ‡qi mvaviY †eM, v = 3ms−1
myZivs msN‡l©i ci †LjbvØ‡qi †gvU MwZkw³ =  eq \f(1,2)(m​1 + m2)v2

=  eq \f(1,2) ( (0.5kg + 0.7kg) ( (3ms−1)2 = 5.4J < 18J

†h‡nZz msN‡l©i d‡j †LjbvØ‡qi †gvU MwZkw³ n«vm cvq, myZivs msNl©wU Aw¯’wZ¯’vcK| 
eq \o((((,cÖkœ(15) GKwU Mvwo e„ËvKvi c‡_ 72kms−1 mgMwZ‡Z PjwQj| mvaviYZ †Kvb e¯‘ mylg MwZ‡Z Pj‡j Z¡iY _v‡K bv, wKš‘ Mvwoi MwZ †`‡L g‡b nw”Qj Dnvi Z¡iY wQj| GB Z¡i‡Yi gvb 1ms–2 hv cÖPwjZ aviYvi cwicwš’| 
[Kzwgj­v miKvwi K‡jR, Kzwgj­v]

K.
†KŠwYK †eM Kx?
1

L.
ˆiwLK Z¡iY I †KŠwYK Z¡i‡Yi g‡a¨ m¤úK© Kx?
2

M.
MvwowU †h e„ËvKvi c‡_ NyiwQj Dnvi e¨vm wbY©q Ki| 
3

N.
†Kvb e¯‘ mylg MwZ‡Z Pj‡j Z¡iY _v‡K bv wKš‘ MvwowUi †¶‡Î Z¡iY N‡U‡Q †Kb? wPÎmn MvwYwZK ivwkgvjv cÖwZcv`b Ki|
4

15 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘ cÖwZ GKK mg‡q †h †KŠwYK miY AwZµg K‡i Zv‡K †KŠwYK †eM e‡j| 

eq \o((,L) ˆiwLK Z¡iY (a) I †KŠwYK Z¡i‡Yi (() ga¨Kvi m¤úK© n‡jv:

a = (r

GLv‡b, r n‡jv e¨vmva© †f±‡ii gvb hv N~Y©b A¶ n‡Z  eq \o((,a) Gi Ici j¤^ †f±i Øviv cÖKvk Kiv nq| †f±i AvKv‡i cÖKvk Ki‡j, 


 eq \o((,a) =  eq \o((,() (  eq \o((,r)
eq \o((,M) †`Iqv Av‡Q, 


†K›`ªgyLx Z¡iY, a = 1ms−2
N~Y©bMwZi ˆiwLK `ª“wZ, v = 72kms−1 = 20ms−1
†ei Ki‡Z n‡e, e„ËvKvi c‡_i e¨vm = 2r = ?

e„ËvKvi c‡_i e¨vm, d = 2r = 2 ( 400 = 800m (Ans.)
eq \o((,N) †Kv‡bv e¯‘‡Z mylg ˆiwLK ev †KŠwYK MwZ‡Z Pj‡j ( =  eq \f((( − (i,t) m~Îvbymv‡i Gi †Kv‡bv †KŠwYK Z¡iY _v‡K bv| wKš‘ G‡¶‡Î †h Z¡i‡Yi K_v ejv n‡q‡Q Zv n‡jv †K›`ªgyLx Z¡iY|

†Kv‡bviƒc Z¡iY (Ges cÖhy³ ej) bv _vK‡j wbDU‡bi MwZi cÖ_g m~Îvbymv‡i, GwU mijc‡_ mylg †e‡M Pjvi K_v| wKš‘ Zv bv K‡i (N~Y©b MwZi †¶‡Î) cÖwZ gyn~‡Z© w`K cwieZ©b Kivi A_© n‡jv, G‡Z †K›`ª eivei mywbw`©ó gv‡bi ej cÖ‡qvM Kiv n‡q‡Q| hv‡K †K›`ªgyLx ej e‡j| GB †K›`ªgyLx ejB †K›`ªgyLx Z¡iY NUvq| †K›`ªgyLx Z¡i‡Yi ivwkgvjvi cÖwZcv`b wbæiƒc: 

aiv hvK, m f‡ii †Kvb e¯‘ r e¨vmv‡a©i Abyf‚wgK e„ËvKvi c‡_ v mg`ª“wZ‡Z Pj‡Z Pj‡Z †Kvb GK mgq A we›`y‡Z Av‡m| A we›`y‡Z Gi †eM  eq \o((,vA) e„ËwUi H we›`y‡Z AswKZ ¯úk©K eivei| ¶z`ª mgq (t c‡i e¯‘wU B we›`y‡Z Gj| GB mgq Gi †eM  eq \o((,vB) e„‡Ëi B we›`y‡Z AswKZ ¯úk©K eivei|
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(K)

(L)
aiv hvK, †KŠwYK miY (( LyeB ¶z`ª| 

L wPÎ n‡”Q GKwU †f±i wPÎ †hLv‡b †eM  eq \o((,vA) Ges  eq \o((,vB) †`Lv‡bv n‡q‡Q|  eq \o((,vA) Ges  eq \o((,vB) Gi ga¨eZ©x †KvY I n‡”Q ((| †e‡Mi cwieZ©b ( eq \o((,v) =  eq \o((,vB) −  eq \o((,vA) †K  eq \o(((,QR) Øviv cÖKvk Kiv n‡q‡Q| †h‡nZz (( †KvYwU LyeB †QvU, Kv‡RB ( eq \o((,v) Gi AwfgyL  eq \o((,vA) Ges  eq \o((,vB) Df‡qi mv‡_B cÖvq j¤^| A_©vr A we›`y‡Z e¯‘wUi †e‡Mi cwieZ©b ev Z¡iY nq AO eivei Z_v e„‡Ëi †K›`ª O eivei| GB Z¡iY‡K †K›`ªgyLx Z¡iY ejv nq|

L wP‡Î, †h‡nZz (( †KvYwU Lye ¶z`ª| 

ZvB (( =  eq \f(Pvc,e¨vmva©) = ((,QR) eq \f(||,| eq \o((,vA)|)
 = (,v) eq \f(|(|,v)

ev, | eq \o((,Q)R| = |( eq \o((,v)| = v((()|

GLv‡b v n‡”Q  eq \o((,vA) Ges  eq \o((,vB) Gi gvb| e¯‘wU mgy`ªMwZ‡Z Nyi‡Q e‡j Dfq gvbB mgvb|

wKš‘ v = r( ev ( =  eq \f(v,r)
( a = (2r =  eq \f(v2,r)
GB †K›`ªgyLx Z¡i‡Yi w`K e„‡Ëi †K‡›`ªi Awfgy‡L

BnvB wb‡Y©q MvwYwZK ivwkgvjv


[image: image12.wmf] wm‡jU †_‡K KzjvDov hvIqvi c‡_ †Kv‡bv GK RvqMvq euv‡Ki e¨vmva© 200m Ges iv¯—vi cÖ¯’ 4m| H ¯’v‡b GKRb Mvwo PvjK m‡e©v”P 40kmh−1 †e‡M euvK wb‡Z cv‡i| 

[g`b‡gvnb K‡jR, wm‡jU]

K.
KvR kw³ Dccv`¨wU wjL?
1

L.
mKj ch©ve„Ë MwZ mij Qw›`Z ¯ú›`b bq-e¨vL¨v Ki?
2

M.
wm‡jU-KzjvDov †iv‡Wi H ¯’v‡b iv¯—vi `yB cÖv‡š—i D”PZvi cv_©K¨ KZ?
3

N.
hw` H ¯’v‡b e¨vswKs †Kv‡Yi gvb wØ¸Y n‡Zv Zvn‡j Mvwoi †eM wØ¸Y Ki‡j `yN©Ubv Gov‡bv †hZ wKbv-MvwYwZKfv‡e we‡k­lY Ki| 
4

16 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘i Ici cÖhy³ ej Øviv K…ZKvR e¯‘wUi MwZkw³i cwieZ©‡bi mgvb| 

eq \o((,L) †Kvb MwZkxj e¯‘ KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_ †Kvb wbw`©ó we›`y‡Z wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i Zvn‡j †mB MwZ‡K ch©ve„Ë MwZ e‡j| Avevi GB ch©ve„Ë MwZm¤úbœ †Kvb KYv hw` Zvi ch©vqKv‡ji A‡a©K mgq †Kvb wbw`©ó w`‡K Ges Ges evwK A‡a©K mgq GKB c‡_i wecixZ w`‡K Pj‡j H e¯‘ KYvi MwZ nj mij Qw›`Z ¯ú›`b| AZGe ejv hvq, mKj ch©ve„Ë MwZ mij Qw›`Z ¯ú›`b bq| 

eq \o((,M) 

	Avgiv Rvwb,


ev, tan( = 0.062

ev, ( = tan−1(0.062)

( ( = 3.6(
	GLv‡b,

ev‡Ki e¨vmva©, r = 200m

iv¯—vi cÖ¯’, x = 4m

m‡e©v”P †eM, v = 40kmh−1

=  eq \f(40 ( 1000,3600)ms−1

= 11.11ms−1



    h = xsin(
( h = (4m) (sin3.6()


= 0.25m (Ans.)

eq \o((,N) e¨vswKs †Kv‡Yi gvb wØ¸Y n‡j, (( = 2 ( 3.6(

= 7.2(
 †m‡¶‡Î, †eM = v( (awi)

myZivs tan7.2( =  eq \f((v()2,rg)
ev, v( =  eq \r(rg tan7.2()

=  eq \r(200 m ( 9.8ms−2 ( tan7.2()

= 15.73 ms−1
e¨vswKs †Kv‡Yi gvb wØ¸Y Kivq †eM 15.73 ms−1 n‡e|

G‡¶‡Î, †eM Av‡Mi Zzjbvq wØ¸Y Ki‡j v = 2 ( 11.11 = 22.22 ms(1 `~N©Ubv n‡e| KviY 15.73ms−1 wØ¸Y Gi gvb 22.22 ms(1 †_‡K Kg| 
eq \o((((,cÖkœ(17) hvÎx I gvjvgvjmn 2000kg f‡ii GKwU Mvox f‚wgi mv‡_ 30( †Kv‡Y AvbZ GKwU iv¯—v a‡i 16ms–1 †e‡M wb‡P bvg‡Q| 50m `~iZ¡ Aci GKwU w¯’i Mvox †`‡L Gi PvjK Avãyj MwY Mvox _vgv‡Z †eªK G Pvc w`‡jb|
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 [weGGd kvnxb K‡jR, h‡kvi]

K.
gnvKl©xq aª“eK wK?
1

L.
mij Qw›`Z ¯ú›`‡bi ˆewkó¨¸‡jv †jL|
2

M.
wZwb MvoxwU‡K 40m `~i‡Z¡ _vgv‡Z PvB‡j Kx cwigvY MwZ Gi cÖwZ‡iva ej Mvoxi Dci cÖ‡qvM Ki‡Z n‡e?
3

N.
MvoxwU‡K †eªK †P‡c 14000N MwZ cÖwZ‡ivax ej Drcbœ Kivi wVK c~e©gyn~‡Z© 150kg f‡ii GKwU e¯‘ Mvox †_‡K wQU‡K c‡o †M‡j w¯’i MvwowUi mv‡_ msNl© Gov‡bv m¤¢e wKbv hvPvB Ki| 
4

17 bs cÖ‡kœi DËi

eq \o((,K) 1kg f‡ii `ywU e¯‘KYv ci¯úi n‡Z 1m `~i‡Z¡ ivL‡j Giv c¯úi‡K †h gnvKl©xq ej Øviv AvKl©Y K‡i Zv‡K gnvKl©xq aª“eK e‡j| 

eq \o((,L) mij Qw›`Z ¯ú›`‡bi ˆewkó¨¸‡jv n‡jv:

1.
GwU ch©ve„Ë ¯ú›`bMwZ|

2.
†h‡Kv‡bv gyn~‡Z© Z¡iY, mvg¨ve¯’vb n‡Z mi‡Y mgvbycvwZK Z‡e wecixZgyLx|

eq \o((,M) MvwowU _vgvi †¶‡Î, Avw`‡eM, u = 16ms−1

†kl‡eM, v = 0ms−1

miY, s = 0ms−1
mylg evavej cÖ‡qvM Kiv n‡j mylg g›`b (a) n‡e, †m‡¶‡Î;


v2 = u2 − 2as

 †h‡nZz Mvwoi fi, m = 2000kg

( wb‡Y©q evavej, F = m(g( + a) = 2000kg(4.9ms−2 + 3.2ms−2)


= 16200N (Ans.)

eq \o((,N) MvwowUi bZzb fi, m = 2000kg − 150kg = 1850kg

F = 14000N ej cÖ‡qv‡M Kvh©Ki g›`b, a( = g( + a =  eq \f(F,m) =  eq \f(14000N,1850kg)

= 7.57ms−2
myZivs msNl©© Gov‡bv m¤¢e n‡e|


[image: image14.wmf] GKwU iv¯—vi euv‡Ki e¨vmva© I cÖ¯’ h_vµ‡g 1km I 10m| iv¯—vi †gv‡o `uvwo‡q UªvwdK GKRb mvB‡Kj Av‡ivnx I GKRb †gvUi mvB‡Kj Av‡ivnxi MwZ‡eM h_vµ‡g 10kmh−1 I 60kmh−1 j¶¨ Ki‡jv Ges Dfq‡K Dj¤^ Z‡ji mv‡_ AvbZ n‡q euvK wb‡Z †`Lj| 
[miKvwi we.Gj.K‡jR, Lyjbv]

K.
mij Qw›`Z MwZi e¨eKjbxq mgxKiY †jL| 
1

L.
GKwU †`vjK Nwo MÖx®§Kv‡j ax‡i Ges kxZKv‡j `ª“Z P‡j †Kb?
2

M.
DÏxc‡K D‡j­wLZ iv¯—vq 30ms−1 †e‡M Mvwo Pvjv‡bvi Rb¨ †fZi A‡c¶v evB‡ii cvk¦©‡K KZ DuPz Ki‡Z n‡e?
3

N.
†gvUi mvB‡Kj Av‡ivnx Ges mvB‡Kj Av‡ivnxi g‡a¨ †K †ewk †Kv‡Y †n‡j Pj‡e? MvwYwZKfv‡e we‡k­lY Ki| 
4

18 bs cÖ‡kœi DËi

eq \o((,K) mij Qw›`Z ¯ú›`b MwZi e¨eKjbxq mgxKiYwU n‡jv:

  eq \f(d2x,dt2) + (2x = 0

eq \o((,L) MÖx®§Kv‡j ZvcgvÎv †ewk _v‡K, ZvB †`vjK Nwoi †`vjK avZe Dcv`v‡b ˆZix nIqvq Gi Kvh©Kix ˆ`N©¨ e„w× cvq| d‡j T (  eq \r(L) m~Îvbymv‡i MÖx®§Kv‡j Gi †`vjbKvj e„w× cvq| d‡j ¯^vfvweKfv‡e mvivw`b †h KqwU c~Y©‡`vjK †`qvi K_v Zvi †P‡q Kg msL¨K †`vjb †`q| ZvB MÖx®§Kv‡j GwU ax‡i P‡j e‡j g‡b nq| Abyiƒc Kvi‡Y, kxZKv‡j †`vjKwUi Kvh©Kix ˆ`N©¨ n«vm cvq d‡j †`vjbKvj K‡g hvq e‡j GwU `ª“Z P‡j| 

eq \o((,M) †`Iqv Av‡Q,
euv‡Ki e¨vmva©, r = 1km = 1000m


iv¯—vi cÖ¯’, d = 10m


hv‡bi MwZ‡eM, v = 30ms−1
tan( =  eq \f(h,d) ( h = dtan( = 10m ( 0.09184 = 0.9184m (Ans.) 

eq \o((,N) G‡¶‡Î iv¯—vi e¨vswKs †KvY bMb¨ we‡eP¨|

awi, mvB‡Kj Av‡ivnx I †gvUi mvB‡Kj Av‡ivnx Dj­‡¤^i mv‡_ h_vµ‡g (​1 I (2 †Kv‡Y †n‡j _vK‡eb|

GLv‡b, mvB‡K‡ji †eM, v1 = 10kmh−1 = 2.78ms−1
†gvUi mvB‡K‡ji †eM, v2 = 60 kmh−1 = 16.67ms−1
†gvUi mvB‡K‡ji †¶‡Î, tan(2 =  eq \f(v22,rg) =  eq \f((16.67ms−1)2,1000m ( 9.8ms−2) = 0.028

( (2 = tan−1 (0.028) = 1.62(
†h‡nZz (2 > (1
myZivs †gvUi mvB‡Kj Av‡ivnx †ewk †Kv‡Y †n‡j Pj‡e|

eq \o((((,cÖkœ(19) 
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[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, Rvnvbvev`, Lyjbv]

K.
gyw³‡eM Kx?
1

L.
¯ú›`bMwZ I mij Qw›`Z ¯ú›`b MwZ Gi g‡a¨ Zdvr Kx?
2

M.
`ÛwUi RoZvi åvgK wbY©q Ki|
3

N.
N~Y©b A‡¶i Ae¯’vb wVK †i‡L hw` `ÊwU‡K 1m e¨v‡mi cvZjv PvKwZ‡Z cwiYZ Kiv nq Z‡e RoZvi åvg‡Ki †Kvb cwieZ©b n‡e wKbv MvwYwZKfv‡e †hŠw³K KviYmn gZvgZ `vI| 
4

19 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv MÖ‡ni c„ô n‡Z b~b¨Zg †h †e‡M †Kv‡bv e¯‘‡K wb‡¶c Kiv n‡j e¯‘wU MÖ‡ni AwfKl©RwbZ AvKl©Y ej AwZµg K‡i gnvk~‡b¨ P‡j hv‡e Ges Avi KL‡bvB wd‡i Avm‡e bv, Zv‡K H MÖ‡ni c„‡ô gyw³‡eM e‡j| 

eq \o((,L) mij Qw›`Z ¯ú›`b MwZi †¶‡Î, †h‡Kv‡bv gyn~‡Z©i Z¡iY, mvg¨ve¯’vb n‡Z mi‡Yi mgvbycvwZK, Z‡e Z¡iY I miY ci¯úi wecixZgyLx| mvaviY ¯ú›`b MwZi †¶‡Î, Giƒc kZ© cÖ‡hvR¨ bq| BnvB ¯ú›`bMwZ I mij Qw›`Z ¯ú›`b MwZi ga¨Kvi Zdvr| 

eq \o((,M) †`Iqv Av‡Q, `‡Ûi fi, M = 0.5kg Ges `‡Ûi ˆ`N©¨, l = 1m `‡Ûi  cÖvš—Mvgx Ges ˆ`‡N©¨i mv‡_ j¤^fv‡e Aew¯’Z A‡¶i (AB) mv‡c‡¶ RoZvi åvgK, I =  eq \f(1,3)Ml2 =  eq \f(1,3) ( 0.5kg ((1m2) = 0.167 kgm2 (Ans.) 

eq \o((,N) cvZjv PvKwZi fi, M = 0.5kg

Ges e¨vmva©, r =  eq \f(1m,2) = 0.5m

PvKwZi †K›`ªMvgx A‡¶i mv‡c‡¶ Gi RoZvi åvgK,

I =  eq \f(1,2)Mr2 =  eq \f(1,2) ( 0.5kg ( (0.5m)2

= 0.0625 kgm2


[image: image16.wmf] 
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r
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= 0.1875kgm2 > 0.167kgm2 (AB mv‡c‡¶ `‡Ûi RoZvi åvgK)

myZivs N~Y©b A‡¶i Ae¯’vb wVK †i‡L hw` `ÛwU‡K 1m e¨v‡mi cvZjv PvKwZ‡Z cwiYZ Kiv nq Z‡e RoZvi åvg‡Ki cwieZ©b n‡e (mvgvb¨ e„w× cv‡e)| 


[image: image17.wmf] 200cm fi Ges 20 mm e¨vmv‡a©i GKwU PvKwZ‡K 80 cm j¤^v GKwU myZvi mvnv‡h¨ Dj¤^ A‡¶i mv‡c‡¶ Abyf‚wgK Z‡j †Nviv‡bv n‡”Q| GwU w¯’i Ae¯’v n‡Z Nyi‡Z ïi“ K‡i 3 wgwbU ci †_‡K cÖwZ wgwb‡U 90 evi Nyi‡Q| 
[miKvix Gg.Gg. K‡jR, h‡kvi]

K.
w¯’wZ¯’vcK msNl© Kv‡K e‡j?
1

L.
cwigv‡ci wbfz©jZv I cwigv‡ci m~²Zvi g‡a¨ cv_©K¨ we‡k­lY Ki|
2

M.
myZvi Dci wµqviZ Uvb KZ?
3

N.
e¨e¯’vwUi Dci Kvh©Kix UK© wbY©q Ki| 
4

20 bs cÖ‡kœi DËi

eq \o((,K) †h msN‡l©i Av‡M I c‡i `ywU e¯‘i Av‡cw¶K †eM AcwiewZ©Z _v‡K, †mB msNl©‡K w¯’wZ¯’vcK msNl© e‡j| 

eq \o((,L) cwigv‡ci m~¶Zv n‡”Q cwigv‡ci hš¿ Øviv me©wbæ †h gvb wbfz©jfv‡e gvcv hvq| †hgb: wgUvi †¯‹j w`‡q me©wbæ 1mm gvcv hv‡e, fvwb©qvi †¯‹j Øviv  eq \f(1,10)  Ges ¯µyMR Øviv  eq \f(1,100)  ch©š— wbfz©jfv‡e gvcv m¤¢e|

Aciw`‡K cwigv‡ci wbfz©jZv n‡”Q mwVK gvb †_‡K cwigv‡ci Î“wUi Kvi‡Y †hB gvb cvIqv hvq Zv‡`i cv_©‡K¨i mv‡_ m¤úwK©Z, cwigv‡ci wbfz©jZv n‡Z cwigv‡ci kZKiv Î“wU †ei Kiv m¤¢e|

 cwigv‡ci wbfz©jZv = 100 ( cwigv‡ci kZKiv Î“wU|

A_©vr cwigv‡ci kZKiv Î“wU hZ Kg n‡e cwigvc¨ ivwk ZZ ï×Zi n‡e Ges cwigv‡ci wbfz©jZv e„w× cv‡e| 

eq \o((,M) †`Iqv Av‡Q,
PvKwZi fi, m = 200gm = 0.2kg


e¨vmva©, r = 20mm = 0.02m


myZvi ˆ`N©¨, l = 80cm = 0.8m


myZvi Uvb, T = ?


K¤úv¼, N = 90

GLb,

†KŠwYK †eM, ( =  eq \f(2(N,t) =  eq \f(2( ( 90,60) = 9.42 rad/s


( 14.2N (Ans.) 

eq \o((,N) PvKwZi fi, m = 200gm = 0.2kg


e¨vmva©, r = 20mm = .02m


myZvi ˆ`N©¨, l = 80cm = .8m


mgq, t = 3 min = 180 s


e¯‘i Dci Kvh©Kix UK©, ( = ?

Avgiv Rvwb,  ( = I(
Avevi, e„ËvKvi PvKwZi †K‡›`ªi mv‡c‡¶ RoZvi åvgK, I =  eq \f(1,2)Mr2

=  eq \f(1,2) ( 0.2 ( (.02)2

= 4 ( 10−5 kgm2
	Ges


=  eq \f(9.42 − 0,180)

= 0.05 rad/s2
	 eq \b\bc\[(\a\al((M)bs n‡Z(,        ( = 9.42 rad/s,Avevi(,        w¯’i Ae¯’v n‡Z,        ïi“ nIqvq( (0​ = 0))


( ( = (4 ( 10−5 ( 0.05) Nm


= 2 ( 10−6 Nm (Ans.) 

eq \o((((,cÖkœ(21) 40kmh−1 †e‡M Pjš— GKwU †Uªb 328m e¨vmva©wewkó †ij jvB‡b euvK †bqvi mgq `~N©Ubv KewjZ nq| `~N©Ubv¯’‡j jvB‡bi cvZ Ø‡qi evB‡ii `~iZ¡ 1m Ges †fZ‡ii cvZ A‡c¶v evB‡ii cvZwU 7cm DuPz wQj|
[K¨v›Ub‡g›U K‡jR, h‡kvi]

K.
msi¶Ykxj ej Kv‡K e‡j?
1

L.
e„wói †dvUv mg‡e‡M cwZZ nq †Kb?
2

M.
e¨vswKs †KvY KZ?
3

N.
†ij `~N©Ubvi KviY MvwYwZK hyw³mn we‡k­lY Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) †Kvb KYv GKwU c~Y© Pµ m¤úbœ K‡i Zvi Avw` Ae¯’v‡b wd‡i Avm‡j KYvwUi Ici †h ej Øviv m¤úvw`Z Kv‡Ri cwigvY k~b¨ nq, †mB ej‡K msi¶Ykxj ej e‡j| 
eq \o((,L) e„wói †duvUv covi mgq evqyi Nl©Ye‡ji euvavi m¤§yLxb n‡q wb‡P co‡Z co‡Z GKmgq cÖvwš—K †eM cÖvß nq Ges GB cÖvwš—K †e‡Mi gvb wbw`©ó ev mg‡eM| GRb¨B e„wói †duvUv mg‡e‡M cwZZ nq| 

eq \o((,M) 

	Avgiv Rvwb,

     tan( = 
[image: image18.wmf]
ev, tan( =  eq \f((16.667 ms−1)2,(328m) ( (9.8ms−2))
ev, tan( = 0.086
	GLv‡b,

†Uª‡bi †eM, v = 60kmh−1

= 16.667ms−1
eµZvi e¨vmva©, r = 328m

e¨vswKs †KvY, ( = ?


( ( = 4.94(
A_©vr e¨vswKs †KvY = 4.94( (Ans.) 

eq \o((,N) 


[image: image19.emf]  B  

O  

A  

h   

1m  

  


GLv‡b,

†Uª‡bi †eM, v = 60kmh−1 = 16.667ms−1
eµZvi e¨vmva©, r = 328m

cvZØ‡qi ga¨eZ©x `~iZ¡, OB = 1m

†fZ‡ii cvZ A‡c¶v evB‡ii cv‡Zi D”PZv, h = 7cm 



= 0.07m

ÔMÕ cÖ‡kœvËi n‡Z Avgiv cvB, †ij jvB‡bi ev‡Ki Rb¨ cÖ‡qvRbxq e¨vswKs †KvY, ( = 4.94(
†h‡nZz †ij jvB‡bi cvZØ‡qi ga¨eZ©x `~iZ¡, OB = 1m

( †fZ‡ii cvZ †_‡K evB‡ii cv‡Zi D”PZv h( n‡Z n‡e|

( sin( =  eq \f(h(,OB)
ev, h( = OBsin( = 1m ( sin(4.94() = 0.0861m = 8.61 cm

GLv‡b, `~N©Ubv¯’‡j jvB‡bi cvZØ‡qi ga¨eZ©x D”PZv 8.61cm nIqv DwPZ wQj| wKš‘ †mLv‡b D”PZv wQj 7cm| ZvB †UªbwU `~N©Ubv KewjZ nq| (Ans.) 

eq \o((((,cÖkœ(22) XvKvi ivRyK fe‡b GKwU avZe Nwo Av‡Q Zv‡Z e¨en„Z wgwb‡Ui KuvUvi ˆ`N©¨ I fi h_vµ‡g 50cm I 10kg| NwowU cyivZb nIqvq KuvUvwUi ˆ`N©¨ I fi cwieZ©b K‡i h_vµ‡g 20cm I 31.25kg Kiv n‡jv| 
[miKvwi ˆmq` nv‡Zg Avjx K‡jR, ewikvj]

K.
RoZvi åvgK Kv‡K e‡j?
1

L.
†K›`ªgyLx ej wK msi¶Ykxj ej? Dw³i c‡¶ hyw³ `vI| 
2

M.
cyivZb KuvUvi cÖv‡š—i ˆiwLK †eM KZ?
3

N.
†Kvb KuvUvwU Nyi‡Z †ewk kw³ e¨q nq? we‡k­lY Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) N~Y©b A‡¶i mv‡c‡¶ †Kvb e¯‘i KYv¸‡jvi fi Ges `~i‡Z¡i e‡M©i ¸Yd‡ji mgwó‡K e¯‘wUi RoZvi åvgK e‡j|

eq \o((,L) †Kvb e¯‘i Dci wµqviZ †K›`ªgyLx ej e¨vmva© eivei †K‡›`ªi w`‡K wµqv K‡i Ges Gi miY nq ¯úk©K eivei| ZvB ej I mi‡Yi ga¨eZ©x †KvY 90( nq| 

G‡¶‡Î K…ZKvR = ej ( miY ( cos90( = 0

K…ZKvR k~b¨ nIqvq †K›`ªgyLx ej nj msi¶Ykxj ej| 

eq \o((,M) †`Iqv Av‡Q, 

cyivZb KuvUvi ˆ`N©¨, r1 = 50cm = 0.5m

    Ó       Ó    fi, m1 = 10 kg

        Ó       Ó   ˆiwLK †eM, v = ?

Avgiv Rvwb,     v = (r

ev, v =  eq \f(2(,60) ( 0.5 = 0.05236 m/s (Ans.) 

eq \o((,N)  †`Iqv Av‡Q,

cyivZb KuvUvi fi, m1 = 10kg

    Ó       Ó   ˆ`N©¨, r1 = 0.5m

( cyivZb KuvUvi †gvU kw³, E1 =  eq \f(1,2)m1v12 +  eq \f(1,2)I1(12

=  eq \f(1,2) ( m1 ( ((1r1)2 +  eq \f(1,2) (  eq \f(1,3) ( m1r12 ( (12

=  eq \f(1,2) ( 10 (  eq \b(\f(2(,60) ( 0.5)2+  eq \f(1,2) (  eq \f(1,3) ( 10 ( (0.5)2 (  eq \b(\f(2(,60))2

= (1.37 ( 10−2 + 4.56 ( 10−3)


= 1.83 ( 10−2J

Avevi, 

bZzb KuvUvi †gvUkw³ E2 =  eq \f(1,2)m2v22 +  eq \f(1,2)I2(22

=  eq \f(1,2)m2(22r22 +  eq \f(1,2) (  eq \f(1,3) ( m2r22(22

(  E1 > E2.

myZivs cyivZb KuvUv Nyiv‡Z †ewk kw³ e¨q nq|  
eq \o((((,cÖkœ(23) XvKv †_‡K PÆMÖvg †ijjvB‡bi †Kvb GK¯’v‡b euv‡Ki e¨vmva© 100m| H ¯’v‡b †ijjvB‡bi cvZØ‡qi ga¨eZ©x `~iZ¡ 1m Ges iv¯—vi evB‡ii wKbviv wfZ‡ii wKbvivi PvB‡Z 0.8m DuPz| GKwU †Uªb 40ms−1 †e‡M euvKwU AwZµg Kivi mgq D‡ë †Mj| 

[gywgbywbœmv miKvwi gwnjv K‡jR, gqgbwmsn]

K.
†gjWx Kx?
1

L.
Ôjb †ivjvi †Vjvi †P‡q Uvbv mnRÕ− e¨vL¨v Ki|
2

M.
†UªbwU m‡e©v”P KZ †e‡M H euvKwU wbivc‡` cvi n‡Z cvi‡e?
3

N.
GKwU †Uªb hw` H ¯’v‡b 60ms−1 †e‡M Pj‡Z Pvq Z‡e iv¯—vi MVb wKiƒc nIqv DwPZ-e¨vL¨v Ki|
4

23 bs cÖ‡kœi DËi

eq \o((,K) KZK¸‡jv kã G‡Ki ci GK Drcbœ nq hw` GKwU myihy³ k‡ãi m„wó K‡i Z‡e Zv‡K †gjWx e‡j| 

eq \o((,L) jb‡ivjvi‡K Abyf‚wg‡Ki mv‡_ wbw`©ó †KvY †Vj‡j cÖhy³ e‡ji Dj­¤^ Dcvsk wb‡Pi w`‡K nq, G‡Z Awfj¤^ cÖwZwµqv e‡ji gvb †e‡o hvq, d‡j mgvbycv‡Z MZxq Nl©Y e‡ji gvbI †e‡o hvq| wKš‘ †ivjviwU‡K Abyf‚wg‡Ki mv‡_ GKB †Kv‡Y Uvbv n‡j cÖhy³ e‡ji Dj­¤^ Dcvsk Dc‡ii w`‡K nq, G‡Z Awfj¤^ cÖwZwµqv ej †ivjv‡ii IR‡bi †P‡q Kg nq, d‡j MZxq Nl©Y e‡ji gvbI A‡bK Kg nq| G Kvi‡YB jb †ivjvi †Vjvi †P‡q Uvbv mnRZi| 

eq \o((,M) 


[image: image20.emf] 

0.8m  

1m  

  


AvbZ †ij jvB‡bi e¨vswKs †KvY,

( = sin−1  eq \b(\f(0.8m,1m)) = 53.13(
euv‡Ki e¨vmva©, r = 100m

AwfKl©R Z¡iY, g = 9.8ms−2
myZivs m‡e©v”P v †e‡M H euvKwU wbivc‡` cvi nIqv †M‡j, 

tan( =  eq \f(v2,rg) ev, v =  eq \r(rg tan() 

= 36.1ms−1   (Ans.)  
eq \o((,N) †UªbwU hw` H ¯’v‡b v = 60ms−1 †e‡M Pj‡Z Pvq Z‡e cÖ‡qvRbxq e¨vswKs †Kv‡Yi U¨vb‡R›U, tan( =  eq \f(v2,rg) 


=  eq \f((60 ms−1)2,100m ( 9.8 ms−2)
( cÖ‡qvRbxq e¨vswKs †KvY,

( = tan−1 (3.673) = 74.77(
G‡¶‡Î jvB‡bi `yÕcv‡Zi D”PZvi cv_©K¨ h n‡j,

    sin( =  eq \f(h,1m)
( h = 1m ( sin( = 1m ( sin74.77( = 0.965m

myZivs GKwU †Uªb hw` H ¯’v‡b 60ms−1 †e‡M Pj‡Z Pvq Z‡e iv¯—vi e¨vswKs †KvY n‡Z n‡e 74.77( Ges †ijjvB‡bi †fZ‡ii cvZ n‡Z evB‡ii cv‡Zi D”PZv n‡Z n‡e 0.965m|

eq \o((((,cÖkœ(24) 1400kg f‡ii GKwU UªvK  60Kmh−1 †e‡M Pj‡Z _v‡K hv †_‡g _vKv GKwU Mvwoi mv‡_ av°v †L‡q mshy³ Ae¯’vq 50Kmh−1 †e‡M Pj‡Z _v‡K| 
[gKeyjvi ingvb miKvwi K‡jR, cÂMo]

K.
KvR-kw³ Dccv`¨wU wjL|
1

L.
m~‡h©i Pvwiw`‡K MÖn¸‡jvi AveZ©‡b m~h© I MÖn¸‡jvi ga¨Kvi AvKl©Y ej Øviv KvR nq bv- e¨vL¨v Ki|
2

M.
w¯’i Mvwoi fi wbY©q Ki|
3

N.
D³ msNl©wU w¯’wZ¯’vcK wKbv MvwYwZKfv‡e we‡k­lY Ki|
4

24 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘i Dci cÖhy³ ej Øviv K…Z KvR e¯‘wUi MwZkw³i cwieZ©‡bi mgvb| 

eq \o((,L) m~‡h©i Pvwiw`‡K MÖn¸‡jv e„ËvKvi c‡_ AveZ©bkxj †hLv‡b m~h© I MÖn¸‡jvi ga¨Kvi AvKl©Y ej nj e„Ëc‡_i †K›`ªgyLx ej| GB e‡ji w`K n‡jv e„Ëc‡_i e¨vmva© eivei †K‡›`ªi w`‡K| Aciw`‡K MÖn¸‡jvi mi‡Yi w`K nj e„Ëc‡_i ¯úk©K eivei| d‡j ej I mi‡Yi ga¨eZ©x †KvY 90( nq| d‡j Kv‡Ri cwigvY k~b¨ nq| 

G Kvi‡Y m~h© I MÖn¸‡jvi ga¨Kvi AvKl©Y ej Øviv m~‡h©i Pvwiw`‡K AvewZ©Z MÖn¸‡jvi Dci †Kvb KvR _v‡K bv| 

eq \o((,M) GLv‡b,
Uªv‡Ki fi, m​1 = 1500kg


Uªv‡Ki Avw` †eM, v1 = 60 kmh−1 = 16.667 ms−1

Mvwoi, fi = m2

Mvwoi Avw` †eM, v2 = 0


mshy³ Ae¯’vi †eM, v = 50 kmh−1 = 13.889ms−1
Avgiv Rvwb, Avw` fi‡eM = †kl fi †eM

    m1v1 + m2v2 = (m1 + m2)v

ev, 1500kg ( 16.667ms−1 + m2 ( 0 = (1500kg + m2) ( 13.889 ms−1
ev,  eq \f(2500 kg ms−1,13.889 ms−1) = m2 + 1500 kg

ev, 1800kg = m2 + 1500 kg

( m2 = 300kg (Ans.) 

eq \o((,N) GLv‡b, Uªv‡Ki fi, m1 = 1500kg


Mvwoi fi, m2 = 300kg (ÔMÕbs n‡Z)


Uªv‡Ki Avw` †eM, v1 = 60kmh−1 = 16.667ms−1

Mvwoi Avw` †eM, v2 = 0


mshy³ Ae¯’vi †eM, v = 50kmh−1 = 13.889ms−1

=  eq \f(1,2)(1500kg + 300kg) ( (13,889ms−1)2

= 173611.11J

AZGe MvwYwZK we‡k­l‡Y †`Lv hvq †h, msN‡l©i c~‡e© Ges msN‡l©i c‡i †gvU MwZkw³ mgvb _v‡K bv| A_©vr msNl©wU Aw¯’wZ¯’vcK| 


[image: image21.wmf] bvwnb †Ljvi Q‡j 0.4kg f‡ii GKwU †jŠn PvKwZ‡K 8.66cm ˆ`‡N©¨i myZvq †eu‡a GKwU avZe kjvKvi Pvi cv‡k¦© 1revs−1 †KŠwYK †e‡M Nyiv‡Z jvMj| cieZ©x‡Z †m mgf‡ii GKwU mi“ I mylg `‡Êi ga¨we›`y w`‡q kjvKvwU‡K XzwK‡q G‡K GKB †KŠwYK †e‡M Nyiv‡jv| PvKwZi e¨vmva© Ges `‡Êi ˆ`‡N©¨i myZvi ˆ`‡N©¨i mgvb| 
[VvKziMuvI miKvwi K‡jR, VvKziMuvI]

K.
cxP Kv‡K e‡j?
1

L.
( Gi mv‡_ (2-Gi Zdvr e¨vL¨v Ki|
2

M.
bvwn‡bi †jŠn PvKvwZi Dci †K›`ªgyLx ej wbY©q Ki| 
3

N.
DÏxc‡Ki D‡j­wLZ †Kvb †¶‡Î N~Y©b MwZkw³ †ewk n‡e we‡k­lY c~e©K gZvgZ `vI?
4

25 bs cÖ‡kœi DËi

eq \o((,K) ¯µzi GKwU m¤ú~Y© N~Y©‡bi Rb¨ ˆiwLK †¯‹j eivei e„ËvKvi †¯‹j hZUzKz m‡i Av‡m (miY) Zv‡K cxP e‡j| 

eq \o((,L) ( (†f±i wW‡d‡ibmwkqvj Acv‡iUi) ev, Ô†WjÕ n‡”Q GKwU †f±i| †hLv‡b,  eq \o((,() =  eq \f((,(x)

 eq \o(^,i) +  eq \f((,(y)

 eq \o(^,j) +  eq \f((,(z)

 eq \o(^,k)

=  eq \f((2,(x2) +  eq \f((2,(y2) +  eq \f((2,(z2)| hv GKwU †¯‹jvi ivwk|

AZGe, ( I (2 Gi g‡a¨ g~j Zdvr n‡”Q, ( GKwU †f±i ivwk Z‡e, (2 GKwU †¯‹jvi ivwk|   
eq \o((,M) Avgiv Rvwb,

	F = m(2r


= 0.4kg ( (2( rads−1)2 (
 8.66 ( 10−2m


= 1.37N 
	GLv‡b,

PvKwZi fi, m = 0.4kg

myZvi ˆ`N©¨, r = 8.66cm


= 8.66 ( 10−2m

†KŠwYK †eM, ( = 1 revs−1

= 2( rads−1
†K›`ªgyLx ej, F = ?


( bvwn‡bi †jŠn PvKwZi Dci †K›`ªgyLx ej = 1.37N (Ans.)

eq \o((,N) Avgiv Rvwb,

	Ek1 =  eq \f(1,2)I1(2

=  eq \f(1,2) ( mr2 ( (2

=  eq \f(1,2) ( 0.4kg ( (8.66 ( 

10−2m) ( (2( rads−1)2

= 0.06 Joule
	GLv‡b,

myZvi ˆ`N©¨ r = 8.66 ( 10−2m

fi, m = 0.4kg

( †KŠwYK †eM, ( = 2(rads−1
( †KŠwYK MwZkw³, Ek = ?


mi“ I mylg `‡Ûi ga¨we›`y w`‡q kjvKvwU‡K Nyiv‡j MwZkw³,


=  eq \f(1,2) (  eq \f(0.4 ( (8.66 ( 10(2)2,12) ( (2 ( 3.1416)2


= 0.005 Joule

           EK1 > Ek2
( Dc‡ii D‡j­wLZ 1g †¶‡Î †KŠwYK N~Y©b MwZkw³ †ewk n‡e| 

eq \o((((,cÖkœ(26) 10g f‡ii ¸wj 3.6ms−1 †e‡M 0.21m cyi“ GKwU Kv‡Vi `iRv †f` Ki‡Z cv‡i| wKš‘ GKB cyi“‡Z¡i Ab¨ GKwU `iRv‡Z 56 g f‡ii ¸wj GKB †e‡M Xz‡K Gi †eM `yB-Z…Zxqvsk nvwi‡q `iRv †f` K‡i| 
[K…wl wek¦we`¨vjq K‡jR, gqgbwmsn]

K.
KvR-kw³ Dccv`¨ wee„Z Ki|
1

L.
euv‡Ki gy‡L iv¯—v wKsev †ijjvBb Xvjy K‡i ivLv nq †Kb?
2

M.
cÖ_g `iRvi evavavbKvix ej KZ?
3

N.
`iRv `ywUi g‡a¨ †KvbwU †ekx wbivc`? MvwYwZKfv‡e we‡k­lY Ki|
4

26 bs cÖ‡kœi DËi

eq \o((,K) KvR-kw³ Dccv`¨wU n‡jv- Ô†Kv‡bv e¯‘i Ici ej cÖ‡qv‡Mi gva¨‡g KvR Kiv n‡j Gi MwZkw³i cwieZ©b K…ZKv‡Ri mgvb|Õ

eq \o((,L) euv‡Ki gy‡L iv¯—v wKsev †ijjvBb Xvjy K‡i ivLvi D‡Ïk¨ n‡jv cÖ‡qvRbxq †K›`ªgyLx e‡ji †hvMvb †`Iqv| 

Avgiv Rvwb, †h‡Kv‡bv e„ËvKvi c‡_ hLb GKwU e¯‘ Ny‡i ZLb G‡Z †K›`ªgyLx e‡ji †hvMvb w`‡Z nq| hvbevnb hLb KuvZ n‡q †gvo Ny‡i ZLb cÖvß cÖwZwµqv e‡ji Abyf‚wgK Dcvsk †K›`ªgyLx ejiƒ‡c AvPiY K‡i| 

eq \o((,M) †`Iqv Av‡Q, Avw`‡eM, u = 3.6ms−1

†kl‡eM, v = 0ms−1
¸wji fi, m = 10g = 0.01kg

miY, s = 0.21m

†ei Ki‡Z n‡e, evav`vbKvix ej, F = ?

( evav`vbKvix ej, F = ma = 0.01kg ( 30.86 ms−2 = 0.3086N (Ans.) 
eq \o((,N) wØZxq `iRvi †¶‡Î, Avw`‡eM, u = 3.6 ms−1

miY, s = 0.21m

†kl‡eM, v = 3.6ms−1 (  eq \b(1 −  \f(2,3)) = 1.2ms−1
mswk­ó g›`b a( n‡j, v2 = u2 ( 2a(s


ev, 2a(s = u2 ( v2

= 0.056kg ( 27.43 ms−2

= 1.536 N >> 0.3086 N

myZivs wØZxq `iRvwU †ewk wbivc`, KviY GwU †ewkgv‡bi evav`vbKvix ej cÖ‡qvM Ki‡Z cv‡i|  

eq \o((((,cÖkœ(27) 500kg f‡ii GKwU UªvK 1200kg wm‡g›U wb‡q 20ms−1 †e‡M Pvjvw”Qj| nVvr iv¯—vi cv‡k `uvwo‡q _vKv 1200kg f‡ii Av‡iKwU wcKAvc‡K av°v w`‡j Mvwo `ywU wgwjZfv‡e GKB c‡_ GKB w`‡K Pj‡Z _vKj| [K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, knx` gvneye †mbvwbevm, w`bvRcyi]

K.
mg‡eM Kv‡K e‡j?
1

L.
cvwb KuvP‡K †fRvq †Kb?
2

M.
av°v †`qvi ci Mvwo `ywUi wgwjZ †eM KZ n‡e?
3

N.
av°vi c‡i fi‡eM Ges MwZkw³ msiw¶Z nq wK-bv MvwYwZK we‡k­lY K‡i †Zvgvi gZvgZ `vI|  
4

27 bs cÖ‡kœi DËi

eq \o((,K) †h †e‡Mi gvb I w`‡Ki cwieZ©b N‡U bv Zv‡K aª“e‡eM ev mg‡eM e‡j| 

eq \o((,L) cvwb I Kv‡Pi ga¨Kvi ¯úk©‡KvY m~² †KvY| A_©vr cvwb I Kv‡Pi AYyi ga¨Kvi AvmÄb ej, cvwbi Abymg~‡ni ga¨Kvi mshyw³ ej A‡c¶v e„nËi| G Kvi‡Y cvwb KuvP‡K †fRvq| 

eq \o((,M) †`Iqv Av‡Q, wm‡g›Umn Uªv‡Ki fi, m1 = 500kg + 1200kg 

 

  = 1700kg

Uªv‡Ki Avw`‡eM, u1 = 20 ms−1
wcKAv‡ci fi, m2 = 1200kg

wcKAv‡ci Avw`‡eM, u2 = 0 ms−1
†ei Ki‡Z n‡e, Mvwo `ywUi wgwjZ †eM, v = ?

Avgiv Rvwb, fi‡e‡Mi msi¶Y m~Îvbymv‡i,

m1u1 + m2u2 = m1v + m2v

ev, v(m1 + m2) = m1u1 + m2u2
( v =  eq \f(m1u1 + m2u2,m1 + m2) =  eq \f(1700kg ( 20ms−1 + 1200kg ( 0ms−1,1700kg + 1200kg)

= 11.724ms−1(Ans.) 

eq \o((,N) av°vi c~‡e© †gvU fi‡eM = m1u1 + m2u2 


= 1700kg ( 20ms−1 + 1200kg ( 0ms−1

= 34000kgms−1
av°vi ci †gvU fi‡eM = m1v + m2v = (m1 + m2)v


= (1700kg + 1200kg) ( 11.724ms−1

= 33999.6kgms−1 (34000kgms−1
myZivs av°vi ci fi‡eM msiw¶Z nq|

av°vi c~‡e© †gvU MwZkw³ =  eq \f(1,2)m1u12 +  eq \f(1,2)m2u22 


=  eq \f(1,2) ( 1700kg ( (20ms−1)2 +  eq \f(1,2) ( 1200kg ( (0ms−1)2

( 340000J

myZivs av°vi ci MwZkw³ msiw¶Z nq wb| ZvB GwU GKwU Aw¯’wZ¯’vcK msNl©| 

eq \o((((,cÖkœ(28) 60kmh−1 MwZ †eM m¤ú~Y© GKwU †Uªb 328m e¨vmva© wewkó †ijjvB‡b euvK †bIqvi mgq jvBbPz¨Z n‡q ewMmn D‡ë hvq| `~N©Ubv¯’‡j jvB‡bi ga¨eZ©x `~iZ¡ 1m Ges †fZ‡ii jvBb A‡c¶v evB‡ii jvBb 7cm DuPz wQj| 

[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, knx` gvneye †mbvwbevm]

K.
KvR kw³ Dccv`¨wU wee„Z Ki|
1

L.
e‡ji NvZ I fi‡e‡Mi cwieZ©‡bi g‡a¨ m¤úK© wbY©q Ki|
2

M.
DÏxc‡K ewY©Z `~N©Ubv¯’‡j †UªbwU wbivc‡` m‡e©v”P KZ †Kv‡Y AvbZ n‡Z cvi‡e?
3

N.
MvwYwZK we‡k­l‡Yi gva¨g DÏxcK D‡j­wLZ †ij `~N©Ubvi KviY D`NvUb Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) KvR-kw³ Dccv`¨wU n‡jv, †Kv‡bv e¯‘‡Z ej cÖ‡qv‡Mi gva¨‡g K…ZKvR e¯‘i MwZkw³i cwieZ©‡bi mgvb| 

eq \o((,L) wbDU‡bi MwZi wØZxqm~‡Îi MvwYwZKiƒc n‡jv: F = ma 

ev, F = m  eq \f(v − u,t)  ev, Ft = mv − mu

wKš‘ F (t = e‡ji gvb ( e‡ji wµqvKvj = e‡ji NvZ

Ges mv − mu = †kl fi‡eM − Avw`fi‡eM = fi‡e‡Mi cwieZ©b

myZivs e‡ji NvZ = fi‡e‡Mi cwieZ©b| 

eq \o((,M) †`Iqv Av‡Q, †Uª‡bi `ª“wZ, v = 60kmh−1 = 16.67ms−1
e„ËvKvi c‡_i e¨vmva©, r = 328m

Rvbv Av‡Q, AwfKl©xq Z¡iY, g = 9.8ms−2
v = 60kmh−1 = 16.67ms−1 MwZ‡e‡M r = 328m e¨vmv‡a©i eµc‡_ †gvo wb‡Z PvB‡j cÖ‡qvRbxq e¨vswKs †KvY,

(( = tan−1  eq \f(v2,rg) = tan−1  eq \f((16.67 ms−1)2,328m ( 9.8ms−2) = 4.94(
myZivs DÏxc‡K ewY©Z `yN©Ubv¯’‡j †UªbwU wbivc‡` cvi nIqvi Rb¨ Dj­‡¤^i mv‡_ 4.94( †Kv‡Y KZ nIqv cÖ‡qvRb| 
eq \o((,N) †`Iqv Av‡Q,

†ijjvB‡bi ga¨eZ©x `~iZ¡, d = 1m
†fZ‡ii jvBb A‡c¶v evB‡ii jvB‡bi D”PZv, h = 7cm = 0.07m
†ijjvB‡bi AvK…wZ RwbZ e¨vswKs †KvY ( n‡j, sin( =  eq \f(h,d) 
†h‡nZz ( Lye ¶z`ª, sin( ( tan( =  eq \f(h,d) 
 tan =  eq \f(v2,rg) 
ev, v =  eq \r(rg tan() =  eq \r(328 ( 9.8 ( tan 4.004() 

= 15 ms(1 = 15 ( 3.6 kmh(1 = 54 kmh(1 < 60 kmh(1
†h‡nZz H euv‡K †Uªb m‡e©v”P 54kmh(1 †e‡M Pj‡Z cvi‡e, wKš‘ †Uª‡bi MwZ‡eM Zvi †P‡qI †ewk nIqvq e„ËvKvi c‡_ Nyi‡Z e¨_© nq Ges RoZvRwbZ Kvi‡Y D‡ë c‡o|

eq \o((((,cÖkœ(29) GKwU wmwjÛv‡ii fi 60kg Ges e¨vmva© 40m| wmwjÛviwUi A‡¶i mv‡c‡¶ Gi RoZvi åvgK 2kgm2 wmwjÛviwU 4ms−1 †e‡M AbyfzwgKfv‡e Movw”Qj| 

[Igi Mwb Gg.B.Gm K‡jR, PÆMÖvg]

K.
U‡K©i gvÎv mgxKiY wjL| 
1

L.
e‡ji NvZ fi‡e‡Mi cwieZ©‡bi mgvb e¨vL¨v Ki|
2

M.
wmwjÛviwU N~Y©b MwZkw³ KZ?
3

N.
wmwjÛviwU‡K Dc‡ii w`‡K Quy‡o gvi‡j Gi fi‡e‡Mi gvb n«vm cv‡e bv evo‡e hyw³ w`‡q we‡k­lY Ki|
4

29 bs cÖ‡kœi DËi

eq \o((,K) U‡K©i gvÎv nj ML2T−2|

eq \o((,L) hw` †Kvb cÖPÊ ej F ¶z`ª t mg‡qi Rb¨ †KvY m fi wewkó e¯‘i Dci wµqv Kivq Gi Avw`‡eM v0 †_‡K GwU v †eM cÖvß nq,

e‡ji NvZ = ej ( e‡ji wµqvKvj


= F ( t


= ma ( t


= m eq \b(\f(v − v0,t)) ( t


= mv − mv0​

( e‡ji NvZ = fi‡e‡Mi cwieZ©b|  

eq \o((,M) †`Iqv Av‡Q, wmwjÛv‡ii fi, m = 60kg

e¨vmva©, r = 0.40m

A‡¶i mv‡c‡¶ RoZvi åvgK, I = 2 kgm2
wmwjÛv‡ii Abyf‚wgK †eM, v = 4ms−1
      Ó         N~Y©b MwZkw³, E = ?

g‡bKwi, wmwjÛv‡ii †KŠwYK‡eM = ( rad/s

Avgiv Rvwb,  v = ( ( r

ev, ( =  eq \f(v,r)
ev, ( =  eq \f(4,0.4)
( ( = 10 rad/s

( wmwjÛv‡ii N~Y©b MwZkw³, E =  eq \f(1,2)I(2

=  eq \f(1,2) ( 2 ( (10)2 = 100J (Ans.) 

eq \o((,N) wmwjÛviwU hLb Movq P‡j ZLb Zvi g‡a¨ `yB ai‡bi fi‡eM _v‡K| GKwU ˆiwLK fi‡eM Ges AciwU †KŠwYK fi‡eM| 

awi, wmwjÛv‡ii fi m, RoZvi åvgK I, ˆiwLK †eM v I †KŠwYK †eM (|
( Movq Pjvi mgq wmwjÛv‡ii †gvU fi‡eM = Mv + I(
Avevi, GB wmwjÛvi‡K hLb v †e‡M Dc‡ii w`‡K Quy‡o gviv nq ZLb Gi gv‡S ïaygvÎ ˆiwLK †eM Z_v ˆiwLK fi‡eM _v‡K|

( Dc‡i Quy‡o gvi‡j wmwjÛv‡ii †gvU fi‡eM = mv

Zvn‡j, Movq Pjvi mgq fi‡eM > Dc‡i Qyu‡o gvi‡j fi‡eM|

myZivs wmwjÛviwU‡K Dc‡i Quy‡o gvi‡j Gi fi‡eM n«vm cv‡e| 
eq \o((((,cÖkœ(30) GKRb evjK 0.250kg f‡ii GKwU cv_i LÛ‡K GKwU j¤^v myZvi GK cÖv‡š— †eu‡a e„ËvKvi c‡_ cÖwZ wgwb‡U 60 evi Nyiv‡”Q| cÖ_g wgwb‡U myZvi ˆ`N©¨ wQj 0.50m Ges evjK 1 wgwbU ci ci myZvi ˆ`N©¨ 0.50m K‡i evovw”Qj| 
[nvRxMÄ wWMÖx K‡jR, Puv`cyi]

K.
PµMwZi e¨vmva© Kv‡K e‡j?
1

L.
iv¯—vi euv‡K mvB‡Kj Av‡ivnx‡K †n‡j co‡Z nq †Kb?
2

M.
DÏxc‡Ki cv_iwU ˆiwLK †eM KZ wQj wbY©q Ki|
3

N.
m~ZvwU m‡e©v”P 40N Uvb mn¨ Ki‡j evjKwU 7min cv_iwU‡K †Nviv‡Z cvi‡e wKbv hvPvB Ki| 
4

30 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘i mg¯— fi hw` GKwU wbw`©ó we›`y‡Z †K›`ªxf‚Z Kiv nq †hb †Kvb wbw`©ó we›`y ev A‡¶i mv‡c‡¶ GB †K›`ªxf‚Z e¯‘ KYvi RoZvi åvgK H we›`y ev A‡¶i mv‡c‡¶ mgMÖ e¯‘i RoZvi åvg‡Ki mgvb nq Zvn‡j H we›`y ev A¶ n‡Z †K›`ªf‚Z e¯‘KYvi `~iZ¡‡K PµMwZi e¨vmva© e‡j| 

eq \o((,L) mvB‡Kj Av‡ivnx hLb iv¯—vi euv‡K Pj‡Z _v‡K ZLb †K›`ªwegyLx e‡ji cÖfv‡e Av‡ivnx evB‡ii w`‡K wQU‡K co‡Z Pvq| GB †K›`ªwegyLx ej‡K wbw®µq Ki‡Z Av‡ivnx †K‡›`ªi w`‡K Suy‡K cÖ‡qvRbxq †K›`ªgyLx e‡ji †hvMvb †`q| ZvB iv¯—vi euv‡K mvB‡Kj Av‡ivnx‡K †n‡j co‡Z nq| 

eq \o((,M) †`Iqv Av‡Q,
cv_‡ii fi, m = 0.250kg


myZvi ˆ`N©¨, r = 0.50m

( cv_iwU cÖwZ wgwb‡U 60 evi NyiwQj,

( cv_iwUi †KŠwYK †eM, ( =  eq \f(60 ( 2(,60) rad/sec = 2( rad/sec

cv_iwU ˆiwLK †eM, v = ?

Avgiv Rvwb,    v = (r

ev, v = 2( ( 0.5

( v = 3.14ms−1 (Ans.) 

eq \o((,N) GLv‡b, e¯‘i fi, m = 0.250kg

†KŠwYK †eM, ( = 2( rad/sec    [M n‡Z]

7 min ci myZvi ˆ`N©¨, r = (7 ( 0.50)m = 3.50m

( myZv m‡e©v”P Uvb mn¨ Ki‡Z cv‡i 40N > Fc myZivs evjKwU 7 min cv_iwU‡K †Nviv‡Z cvi‡e| 

Aa¨vqwUi ¸i“Z¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. wbDU‡bi ejwe`¨v Kx?

DËi: wbDU‡bi MwZm~‡Îi Ici wfwË K‡i †h ejwe`¨vi D™¢e Ges Dbœqb mvwaZ n‡q‡Q Zv‡K wbDU‡bi MwZwe`¨v e‡j|

cÖkœ-2. gnvKl©xq †¶Î Kx?

DËi: †h‡Kv‡bv AÂ‡j GKwU fi ivL‡j Gi Dci gnvKl©xq ej wµqv K‡i ZLb GB AÂj‡K gnvKl©xq †¶Î e‡j|

cÖkœ-3. gnvKl©xq ZxeªZv Kv‡K e‡j?

DËi: gnvKl©xq †¶‡Îi †h‡Kv‡bv we›`y‡Z GKwU GKK fi ivL‡j H f‡ii Dci †h ej wµqv K‡i Zv‡K H we›`y‡Z gnvKl©xq †¶‡Îi ZxeªZv e‡j|

cÖkœ-4. c~Y© w¯’wZ¯’vcK msNl© Kx?

DËi: †h msN‡l©i Av‡M I c‡i `ywU e¯‘i Av‡cw¶K †eM AcwiewZ©Z _v‡K †mB msNl©‡K c~Y© w¯’wZ¯’vcK msNl© e‡j|

cÖkœ-5. AvswkK w¯’wZ¯’vcK msNl© Kv‡K e‡j?

DËi:  †h msN‡l©i ci e¯‘ `ywU hy³ bv n‡q ci¯úi †_‡K wew”Qbœ n‡q hvq, wKš‘ msN‡l©i ci I‡`i Av‡cw¶K †eM msN‡l©i Av‡Mi Av‡cw¶K †e‡Mi †P‡q Kg nq Zv‡K AvswkK w¯’wZ¯’vcK msNl© e‡j|

cÖkœ-6. Aw¯’wZ¯’vcK msNl© Kv‡K e‡j?

DËi: †h msN‡l©i ci e¯‘ `ywUi ci¯ú‡ii m‡½ hy³ n‡q GKwU e¯‘ iƒ‡c Pj‡Z _v‡K Zv‡K Aw¯’wZ¯’vcK msNl© e‡j|

cÖkœ-7. GKgvwÎK msNl© Kx?

DËi: msNvZvaxb e¯‘ `ywUi Av‡cw¶K MwZ‡eM msN‡l©i Av‡M I c‡i GKB mij‡iLv eivei n‡j, H msNvZ‡K GKgvwÎK msNl© e‡j|

cÖkœ-8. msNl© Kv‡K e‡j?

DËi: AwZ Aí mg‡qi Rb¨ e„nr †Kv‡bv ej wµqv K‡i e¯‘i MwZi nVvr I e¨vcK cwieZ©b Kiv‡K msNvZ ev msNl© e‡j|

cÖkœ-9. e‡ji cig GKK Kx?

DËi: ¯’vb †f‡` e‡ji †h GK‡Ki †Kv‡bv cwieZ©b nq bv Zv‡K cig GKK e‡j|

cÖkœ-10. e‡ji AwfKl©xq GKK Kv‡K e‡j?

DËi: GKK fiwewkó †Kv‡bv e¯‘‡K c„w_ex Zvi †K‡›`ªi w`‡K †h e‡j AvKl©Y K‡i Zv‡KB e‡ji AwfKl©xq GKK e‡j|

(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. e„Ëc‡_ N~Y©vqgvb KYvi MwZi Kxiƒc k‡Z©i Rb¨ KYvwU †K›`ªgyLx Z¡iY I †KŠwYK Z¡iY cÖvß n‡e?

DËi: e„Ëc‡_ N~Y©vqgvb KYvi wbgœiƒc k‡Z©i Rb¨ KYvwU †K›`ªgyLx Z¡iY I †KŠwYK Z¡iY cÖvß n‡eÑ

i.
KYvwU hw` e„Ëc‡_ mgy`ªwZ‡Z ev mg‡KŠwYK †e‡M Nyi‡Z _v‡K Zvn‡j Gi ïay †K›`ªgyLx Z¡iY _v‡K, †KŠwYK Z¡iY _v‡K bv|

ii.
Avevi, KYvwU hw` e„Ëc‡_ Amg `ª“wZ‡Z ev Amg †KŠwYK †e‡M Nyi‡Z _v‡K Zvn‡j Gi †K›`ªgyLx Z¡iY I †KŠwYK Z¡iY Df‡qB _v‡K| KYvwUi ZLb ¯úkx© Z¡iYI _v‡K|

cÖkœ-2. †Kv‡bv e¯‘‡K Dc‡ii w`‡K Qyo‡j Zvi fi‡e‡Mi gvb n«vm †c‡Z _v‡K †Kb?

DËi: †Kv‡bv e¯‘‡K Dc‡ii w`‡K Qyo‡j Zvi fi‡e‡Mi gvb n«vm †c‡Z _v‡K|

KviY: evB‡i †_‡K †Kv‡bv ej wµqv bv Ki‡j †Kv‡bv e¯‘ms¯’vi Rb¨ fi‡e‡Mi msi¶Y m~Î cÖ‡hvR¨ nq| wKš‘ G‡¶‡Î e¯‘wU‡K Dc‡ii w`‡K Qy‡o gvivq Gi Ici AwfKl©R ej KvR K‡i Ges fi‡e‡Mi cwieZ©b NUvq| Dc‡i DVvi mgq AwfKl© ej e¯‘i MwZi wecixZ w`‡K KvR K‡i e‡j e¯‘i fi‡eM n«vm †c‡Z _v‡K Ges m‡e©v”P we›`y‡Z fi‡eM k~b¨ nq|

cÖkœ-3. m–‡h©i Pviw`‡K c„w_exi e„ËvKvi c‡_ N~Y©‡bi mgq m~‡h©i gnvKl© ej KvR K‡i bv †Kb?

DËi: m~‡h©i Pviw`‡K c„w_exi e„ËvKvi c‡_ N~Y©‡bi mgq m~‡h©i gnvKl© ej †Kv‡bv KvR K‡i bv|

KviY: †Kv‡bv e¯‘i e„ËvKvi c‡_ Nyi‡i Zvi Ic‡i †h Awf‡K›`ª ej wµqv K‡i Zv e¯‘i MwZi m‡½ mg‡Kv‡Y _v‡K| Avgiv Rvwb, ej Ges miY ci¯ú‡ii m‡½ j¤^fv‡e _vK‡j mi‡Yi Awfgy‡L e‡ji Dcvsk = F cos90( = 0| ZvB, m~‡h©i Pviw`‡K c„w_exi AveZ©‡bi †¶‡Î gnvKl© ej †Kv‡bv KvR K‡i bv, KviY gnvKl© ej c„w_exi MwZi Awfgy‡Li m‡½ j¤^fv‡e wµqv K‡i|

cÖkœ-4. N~Y©biZ e¯‘i †KŠwYK †eM wØ¸Y Ki‡j Gi N~Y©b MwZ kw³ KZ¸Y n‡e Ñ e¨vL¨v Ki|

DËi: N~Y©biZ e¯‘i †KŠwYK †eM wØ¸Y Kiv n‡j Gi N~Y©b MwZkw³ Pvi¸Y n‡e|

e¨vL¨v: awi, GKwU e¯‘ †Kv‡bv A¶ mv‡c‡¶ N~Y©vqgvb| GLb, e¯‘wUi A¶ mv‡c‡¶ RoZvi åvgK I Ges †KŠwYK †eM ( n‡j N~Y©b MwZkw³ Ek n‡e, Ek =  eq \f(1,2) (I((2
†Kv‡bv A¶ mv‡c‡¶ N~Y©vqgvb †Kv‡bv e¯—yi RoZvi åvgK| aª“e wKš‘ †KŠwYK †e‡Mi cwieZ©b NU‡Z cv‡i| 

A_©vr Ek ( (2
AZGe, N~Y©biZ e¯‘i †KŠwYK †eM wØ¸Y Kiv n‡j Gi N~Y©b MwZkw³ Pvi¸Y nq|

Aa¨vq-4: wbDUwbqvb ejwe`¨v





w¯úÖs-G Szjv‡bv e¯‘i fi 3kg
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