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eq \o((((,cÖkœ(1) GKwU Mvwo †iwms cÖwZ‡hvwMZvq AskMÖnYKvix `yB Rb cÖwZ‡hvMx n‡jv evqvb© I †ivweU| Zviv GKB ¯’vb n‡Z GKB mg‡q †jLwP‡Î h_vµ‡g OAB I DC †iLvi cÖ`wk©Z MwZ‡e‡Mi Z_¨vbyhvqx hvÎv ïi“ Kij Ges B-we›`yi mg‡q cÖwZ‡hvwMZv †kl n‡jv| evqvb© Gi Z¡iY 1 ms–2| 
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 [bUi †Wg K‡jR, XvKv]

K.
AvqZ GKK †f±i Kv‡K e‡j?
1

L.
`ywU mgvb †f±‡ii we‡qvMdj GKwU k~b¨ †f±i( e¨vL¨v Ki|
2

M.
KLb Dfq cÖwZ‡hvMxi †eM mgvb n‡e wbY©q Ki|
3

N.
Mvwo †iwms cÖwZ‡hvwMZvq †K weRqx n‡e? MvwYwZK we‡k­lY †`LvI|
4

1 bs cÖ‡kœi DËi

eq \o((,K) wÎgvwÎK Kv‡U©mxq ¯’vbv¼ e¨e¯’vi wZbwU abvÍK A¶ eivei †h wZbwU GKK †f±i we‡ePbv Kiv nq Zv‡`i‡K AvqZ GKK †f±i e‡j|

eq \o((,L) `ywU mgvb †f±‡ii ( eq \o((,P), eq \o((,P)) we‡qvMdj =  eq \o((,P) –  eq \o((,P) =  eq \o((,P) + (– eq \o((,P))  eq \o((,P) Ges –  eq \o((,P) †f±iØ‡qi ga¨Kvi †KvY, ( = 180(
( †f±iØ‡qi jwä = (,P) eq \r(||2 + |– eq \o((,P)|2 + 2| eq \o((,P)| |– eq \o((,P)| cos()

=  eq \r(P2 + P2 +2P2 cos 180() =  eq \r(2P2 – 2P2) = 0

myZivs, `ywU mgvb †f±‡ii we‡qvMdj GKwU k~b¨ †f±i| 

eq \o((,M) †`Iqv Av‡Q, †ivweU-Gi mg‡eM, v = 10 ms–1
evqvb© Gi Avw`‡eM, u = 0 ms–1
ev, t =  eq \f(v – u,a) =  eq \f(10 ms–1 – 0 ms–1,1 ms–2) = 10 sec (Ans.)
eq \o((,N) †iwms Gi mgqKvj = 30 sec

30 sec mgq Ry‡o †ivweU- Gi `ª“wZ, v = 10 ms–1
( GB mgqKv‡j †ivweU KZ…©K AwZµvš— `~iZ¡ = vt

= 10 ms–1 ( 30 sec = 300 m

cÖ_g 15 sec mgqKv‡j evqv‡b©i AwZµvš— `~iZ¡,

( cieZ©x 15 sec-G evqv‡b©i AwZµvš— `~iZ¡, s2 = v(t2
= 15 ms–1 ( 15 sec = 225 m

( †gvU 30 sec mgqKv‡j evqvb© KZ…©K AwZµvš— `~iZ¡ 

= s1 + s2 = 112.5 m + 225m = 337.5 m

j¶¨ Kwi, 337.5 m > 300 m

A_©vr evqv‡b©i AwZµvš— `~iZ¡ > †ivweU- Gi AwZµvš— `~iZ¡ 

myZivs, Mvwo †iwms cÖwZ‡hvwMZvq evqvb© weRqx n‡e| 

eq \o((((,cÖkœ(2) 


[image: image28.bmp]
[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]

K.
†KŠwYK †e‡Mi msÁv `vI|
1

L.
Ôhw`I wµqv I cÖwZwµqv mgvb I wecixZgyLx ej ZeyI mvg¨ cªwZôv K‡i bvÕ( e¨vL¨v Ki|
2

M.
DÏxc‡K e¯‘‡K KZ †Kv‡Y wb‡¶c Ki‡j cÖv‡mi Abyf‚wgK cvj­v = m‡e©v”P D”PZv H n‡e|
3

N.
hw` ( = 30( nq Z‡e P we›`yi cÖK…Z ¯’vbv¼ KZ n‡e DÏxcK n‡Z wbY©q Ki|
4

2 bs cÖ‡kœi DËi

eq \o((,K) mg‡qi mv‡_ †Kv‡bv e¯‘i †KŠwYK mi‡Yi nvi‡K †KŠwYK †eM e‡j|
eq \o((,L) hw`I wµqv I cÖwZwµqv mgvb I wecixZgyLx ej ZeyI Giv mvg¨ cÖwZôv K‡i bv, Gi KviY n‡jv wµqv I cÖwZwµqv ej GKB e¯‘i Ici wµqv K‡i bv| mvg¨ cÖwZôvi kZ© n‡jv, mswk­ó e¯‘¸‡jv GKB e¯‘KYvi Ici cÖhy³ n‡Z n‡e| e‡ji mvg¨ve¯’vq e¯‘i MwZi Ae¯’vi cwieZ©b N‡U bv| wµqvI cÖwZwµqv ej `ywU wfbœ e¯‘i Ici wµqv Kivq Dfq e¯‘i MwZi Ae¯’vi cwieZ©b N‡U| 

eq \o((,M) g‡b Kwi, wb‡¶cY vo Ges wb‡¶cY †KvY (o  †h‡nZz Abyf‚wgK cvj­v = m‡e©v”P D”PZv 

ev,    eq \f(vo2 sin 2(o, g)  =  eq \f(vo2sin2(o,2g) 
( (o = tan–1 4 = 75.96( 

myZivs, DÏxc‡Ki e¯‘wU‡K 75.96(  †Kv‡Y wb‡¶c Ki‡j cÖv‡mi Abyf‚wgK cvj­v = m‡e©v”P D”PZv, H n‡e|
eq \o((,N) †`Iqv Av‡Q, wb‡¶cY †KvY, (0 = 30( 

wb‡¶cY †eM vo( Gi gvb †`qv †bB| awi, gvb 20ms–1
wb‡¶cY we›`y n‡Z P we›`y‡Z †h‡Z t cwigvY mgq jvM‡j, P we›`yi Zvr¶wYK D”PZv, y = vo sin (o t (  eq \f(1,2) gt2 


=  eq \f(10 ( \r((10)2 ( 4 ( 4.9(0.64)),2 ( 4.9) 
( t = 1.9747 sec, 0.066 sec

( wb‡¶cY we›`y n‡Z P we›`yi Abyf‚wgK `~iZ¡, 

x = vo cos(ot = 20ms–1 ( cos 30( ( 1.9747 sec = 34.2m 

A_ev, (34.2m, 0.64m) 

eq \o((((,cÖkœ(3) 
K.
Gm.AvB. c×wZ‡Z `xcb ZxeªZvi GKK wK?
1

L.
AbyKí I Z‡Ë¡i g‡a¨ cv_©K¨ wjL|
2

M.
AbyKí m¤ú‡K© Av‡jvPbv Ki|
3

N.
DÏxc‡Ki †jLwPÎ †_‡K s = v0t +  eq \f(1,2) at2 mgxKiYwU cÖwZcv`b Kiv hv‡e wKbv hvPvB Ki|
4

3 bs cÖ‡kœi DËi

eq \o((,K) Gm.AvB. c×wZ‡Z `xcb ZxeªZvi GKK K¨v‡Ûjv| 

eq \o((,L) AbyKí I Z‡Ë¡i g‡a¨ cv_©K¨ wbæiƒc:

	AbyKí
	ZË¡

	i.
AbyKí n‡jv †Kv‡bv ˆeÁwbK NUbvi cÖ¯—vweZ e¨vL¨v|
	i.
cÖKí I cÖPwjZ cÖvK…wZK wbq‡gi mgš^‡q M„nxZ ˆeÁvwbK wm×vš—‡K ZË¡ e‡j|

	ii.
mwVK †Kv‡bv weÁvbm¤§Z e¨vL¨vi †cÖw¶‡Z GwU fwel¨‡Z cwiewZ©Z n‡Z cv‡i|
	ii.
ZË¡ g~jZ AbyK‡íiB DbœZ iƒc|


eq \o((,M) DÏxc‡Ki †jLwPÎ †eM (v) ebvg mgq (t)  †jLwU abvÍK Xvjhy³ mij‰iwLK| myZivs Gi Øviv abvÍK gv‡bi mgZ¡iY eySv‡bv n‡q‡Q| G‡¶‡Î,   eq \f(†eM,mgq) AbycvZwUi gvb aª“e|

( x = 5ms(1 (  eq \f(5 sec,3 sec) = 8.33 ms(1 (Ans.)
eq \o((,N) s = v0t +  eq \f(1,2) at2 mgxKi‡Y s Øviv miY, v0 Øviv Avw`‡eM, a Øviv Z¡iY Ges t Øviv mgqKvj eySvq| DÏxc‡Ki †jLwPÎ †_‡K s = v0t +  eq \f(1,2) at2 mgxKiYwU cÖwZcv`b Kiv m¤¢e| wb‡æ Zv Kiv n‡jv:
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v ( t †jLwP‡Î †jL Ges mgq A‡¶i ga¨eZ©x Ave× AÂ‡ji  (hv Dc‡ii wP‡Î shade ev `vMvw¼Z AÂj Øviv eySv‡bv n‡q‡Q) †¶Îdj Øviv miY (s) wb‡`©wkZ nq| 

Zvn‡j G‡¶‡Î, miY, s = D³ UªvwcwRqv‡gi †¶Îdj 

=  eq \f(1,2)  ( mgvš—ivj evûØ‡qi ˆ`‡N©¨i mgwó ( mgvš—ivj evûØ‡qi `~iZ¡  
=  eq \f(1,2)  (2vo + at)t  =  eq \f(1,2)  2v0t +  eq \f(1,2) at2 = v0t +  eq \f(1,2) at2 [cÖwZcv`b Kiv n‡jv]
eq \o((((,cÖkœ(4) GK e¨w³ 40m `~‡i GKwU Mv‡Qi Wv‡j Sz‡j _vKv GKwU evbi‡K j¶¨ K‡i Abyf‚wg‡Ki mv‡_ 18( †Kv‡Y 32ms-1  †e‡M GKwU Av‡cj Qy‡o gvij| Av‡cjwU aivi Rb¨ GKB mg‡q evbiwU Zvi Ae¯’vb †_‡K gy³fv‡e wb‡Pi w`‡K co‡Z _vKj| 
[XvKv †iwm‡WwÝqvj g‡Wj K‡jR]

K.
msi¶Ykxj ej Kx?
1

L.
B¯úv‡Zi Bqs Gi ¸Yv¼ 1( 1021 Nm–2 ej‡Z Kx eySvq?
2

M.
wb‡¶‡ci 1sec ci Av‡cjwUi †eM KZ?
3

N.
f‚wg †_‡K Mv‡Qi WvjwUi D”PZv 13m n‡j evb‡ii c‡¶ Av‡cjwU aiv m¤¢e n‡e Kx? MvwYwZKfv‡e we‡k­lY Ki| 
4

4 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) B¯úv‡Zi Bqs Gi ¸Yv¼ 2 ( 1011 Nm–2 ej‡Z eySvq, w¯’wZ¯’vcK mxgvi g‡a¨ B¯úv‡Zi †Kv‡bv e¯‘‡Z ˆ`N©¨ eivei ej cÖ‡qvM Ki‡j D™¢‚Z cxob Ges weK…wZi AbycvZ 2 ( 1011 Nm–2.

eq \o((,M) †`Iqv Av‡Q, wb‡¶cY †eM, v0 = 32ms–1

wb‡¶cY †KvY, (0 = 18( 


mgqKvj, t = 1s 



= 0.09 ms–1
( wb‡Y©q Zvr¶wYK †eM, v =  eq \r(vx2 + vy2)  =  eq \r(30.432 + 0.092) ms–1



= 30.43ms–1 (Ans.)
eq \o((,N) cÖ_‡g wbY©q Kwi, 40m Abyf‚wgK `~iZ¡ AwZµg Ki‡Z KZ mgq jv‡M| G‡¶‡Î x = 40m Abyf‚wgK `~iZ¡ AwZµ‡g t mgq jvM‡j| 

 f‚wg †_‡K evbiwUi D”PZv h1 = 13 –​ y1 = 13 ​– 8.46



= 4.54 m ( 4.43m 

A_©vr f‚wg †_‡K Av‡c‡ji D”PZv Ges evb‡ii D”PZv cÖvq mgvb|

AZGe evb‡ii c‡¶ Av‡cjwU aiv m¤¢e

eq \o((((,cÖkœ(5) †bBgvi GKwU dzUej‡K f‚wgi mv‡_ 30(  †Kv‡Y 30ms–1  †e‡M wKK Kij| †bBgvi wKK Kivi ¯’vb n‡Z 10 wgUvi `~‡i GKwU †`qvj i‡q‡Q| †`qv‡ji D”PZv 6m|

[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
cÖvm Kx?
1

L.
Ò†K›`ªgyLx ej Øviv K…ZKvR  e¨vL¨v Ki|
2

M.
2sec ci ejwUi †eM KZ?
3

N.
†bBgvi hw` ejwU‡K 60( †Kv‡Y GKB †e‡M wKK KiZ Zvn‡j †Kvb †¶‡Î wZwb ejwU‡K †`qvj cvi Ki‡Z cvi‡eb? MvwYwZKfv‡e we‡k­lY Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) Abyf‚wg‡Ki mv‡_ wZh©K wbw¶ß e¯‘‡K cÖvm 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›`ªgyLx ej ( eq \o((,F)c) wµqv K‡i| cÖwZwU gyn~‡Z© †h ¶z`ª miY (d eq \o((,s)) nq Zvi w`K e„‡Ëi ¯úk©K eivei A_©vr †K›`ªgyLx e‡ji j¤^ w`‡K| d‡j G ¶z`ª mi‡Y †K›`ªgyLx ej Øviv K…ZKvR, dW =  eq \o((,Fc) .d eq \o((,s) = Fcds cos 90( = 0; d‡j e¯‘wU m¤ú~Y© GKevi Ny‡i Avm‡jI GgbwK evievi Nyi‡Z _vK‡jI †K›`ªgyLx ej Øviv K…ZKvR k~b¨| 
eq \o((,M) †`Iqv Av‡Q,
wb‡¶cY †eM, vo = 30 ms–1 


wb‡¶cY †KvY, (o = 30( 

‡ei Ki‡Z n‡e, ejwUi Zvr¶wYK †eM, v = ? 

t = 2 sec gyn~‡Z© ejwUi †e‡Mi Abyf‚wgK Dcvsk vx = vxo 

=  eq \r((25.98ms–2) + ((4.6ms–1)2 ) = 26.384ms–1 (Ans.)
eq \o((,N) GLv‡b, †`Iqv‡ji D”PZv h = 6m

Abyf‚wgK `~iZ¡, x = 10m

1g †¶‡Î, wb‡¶cY †eM, v0 = 30ms(1
wb‡¶cY †KvY, (1 = 30(
Zvn‡j Abyf‚wgK `~iZ¡ x = 10m †h‡Z t1 mgq jvM‡j,

x = v0 cos(1t1
= 30sin45( ( 0.47 (  eq \f(1,2)  ( 9.8 ( (0.47)2
= 8.88m > 6m

A_©vr, MvwYwZK we‡k­l‡Y †`Lv hv‡”Q 45( †Kv‡Y wb‡¶c Ki‡j †bBgvi ejwU‡K †`qvj cvi Ki‡Z cvi‡e|

eq \o((((,cÖkœ(6) 

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

K.
AvqZ GKK †f±i wK?
1

L.
e„ËvKvi c‡_ mylg MwZ‡Z MwZkxj e¯‘i Z¡iY _v‡K( e¨vL¨v Ki|
2

M.
DÏxc‡Ki cÖ‡¶cKwU KZ †Kv‡Y wb‡¶c Kiv n‡qwQj?
3

N.
hw` cvj­v me©vwaK D”PZvi Pvi¸Y n‡Z nq Zvn‡j cÖ‡¶cwUi wb‡¶cY †Kv‡Yi wKiƒc cwieZ©b Ki‡Z n‡e? MvwYwZK we‡k­l‡Yi mvnv‡h¨ gZvgZ `vI|
4

6 bs cÖ‡kœi DËi

eq \o((,K) wÎgvwÎK ¯’vbvsK e¨e¯’vq X, Y I Z A¶ eivei wµqviZ   eq \o(^,i) ,  eq \o(^,j) ,  eq \o(^,k) GKK †f±i¸‡jv‡K AvqZ GKK †f±i e‡j|
eq \o((,L) e„ËvKvi c‡_ mylg `ª“wZ‡Z MwZkxj e¯‘i †eM AweiZ cwiewZ©Z nq| KviY †eM GKwU †f±i ivwk, ZvB ïay gvb ev ïay w`K ev Df‡qi cwieZ©‡bi Øviv †e‡Mi cwieZ©b m¤¢e| G‡¶‡Î †e‡Mi gv‡bi (`ª“wZ) cwieZ©b bv NU‡jI w`‡Ki cwieZ©b N‡U| d‡j †e‡Mi cwieZ©b, (v ( 0, nq G Kvi‡Y Z¡i‡Yi msÁvbymv‡i  eq \b(a = \f((v,(t)) Z¡iY Ak~b¨ gv‡bi nq| A_©vr, e„ËvKvi c‡_ mylg `ª“wZ‡Z MwZkxj e¯‘i Z¡iY _v‡K| 

eq \o((,M) †`Iqv Av‡Q, cÖvmwUi wePiYKvj, T = 5sec 


Ges Abyf‚wgK cvj­v, R = 75m 

Rvbv Av‡Q,
AwfKl©R Z¡iY, g = 9.8ms–2 

†ei Ki‡Z n‡e,
wb‡¶cY †KvY, (o = ?

awi, cÖvmwUi wb‡¶cY †eM vo 

ev,   eq \f((2sin(ocos(o)g,4 sin2(o) =  eq \f(75m,25 sec2) = 3ms–2
ev,  eq \f(g,2tan (o) = 3 ms–2 

ev, tan(o =  eq \f(g,6ms–2)  =   eq \f(9.8ms–2,6ms–2) 
( ( = tan–1  eq \b(\f(9.8,6)) = 58.52( (Ans.)
eq \o((,N) hw` cvj­v me©vwaK D”PZvi Pvi¸Y nq Zvn‡j wb‡¶cY †eM vo Ges awi wb‡¶cY †KvY (o Zvn‡j, Abyf‚wgK cvj­v, 

R =  eq \f(vo2 sin 2(o,g) ........... (i)

Ges me©vwaK D”PZv, H =  eq \f(vo2sin2(o,2g)  ........... (ii) 


( (o = tan–1 1 = 45( 

myZivs hw` cvj­v me©vwaK D”PZvi Pvi¸Y n‡Z nq Zvn‡j  cÖ‡¶cKwUi wb‡¶cY †Kv‡Yi cwieZ©b (n«vm) NUv‡Z n‡e = 58.52( ( 45( = 13.52(   

eq \o((((,cÖkœ(7) mvwKe Avj nvmvb e¨vwUs Kivi mgq e¨vU w`‡q ej‡K 45( †Kv‡Y Ggbfv‡e AvNvZ Kij †hb ejwU 25ms(1 †eM cÖvß nq| m‡½ m‡½ A‡÷ªwjqvb GKRb wdìvi K¨vP aivi Rb¨ mvwK‡ei KvQvKvwQ Ae¯’vb †_‡K M‡o 8ms(1 †e‡M †`Šo ïi“ K‡i Ges 31m `~iZ¡ AwZµg K‡ib|
 [XvKv K‡jR, XvKv]

K.
ÔNvZ ejÕ Gi msÁv `vI|
1

L.
mgg›`‡b MwZkxj e¯‘i †¶‡Î †eM ebvg mgq †jLwPÎwU AuvK Ges Xvj e¨vL¨v Ki| 
2

M.
2s ci ejwUi †eM wbY©q Ki| 
3

N.
mvwKe K¨vP AvDU n‡qwQj wK-bv? MvwYwZK we‡k­l‡Yi gva¨‡g †`LvI|
4

7 bs cÖ‡kœi DËi

eq \o((,K) wekvj gv‡bi †Kv‡bv ej AwZ ¶z`ª mgqKvj a‡i wµqv Ki‡j Zv‡K NvZ ej e‡j|

eq \o((,L) mgg›`‡b MwZkxj e¯‘i †¶‡Î †eM ebvg mgq †jLwPÎwU wbæiƒc:

Gi Xvj =  eq \f(†e‡Mi cwieZ©b( (v,mg‡qi cwieZ©b( (t) 
(t  abvÍK Ges (v FYvÍK nIqvq D³ †jLwP‡Îi Xvj FYvÍK|

eq \o((,M) †`Iqv Av‡Q, wb‡¶cY †eM, v0 = 25ms(1

Ges wb‡¶cY †KvY, (0 = 45(

mgq Kvj, t = 2 sec


=  eq \r((17.67 ms(1)2 + ((1.922 ms(1))2 

= 17.78 ms(1 (Ans.)

eq \o((,N) ejwUi wePiYKvj, T =  eq \f(2v0 sin(0,g)  


=  eq \f(2 ( 25ms(1 ( sin45(,9.8ms(2)  = 3.608 sec


= 63.77m ( 31m (wdìv‡ii AwZµvš— `~iZ¡)

Z`ycwi, D³ `~iZ¡ AwZµ‡g wdìv‡ii mgq jv‡M, 

t =  eq \f(x,v) =  eq \f(31m,8ms(1)  = 3.875 sec ( 3.608 sec (e‡ji wePiYKvj)|

myZivs wdìvi K¨vPwU ai‡Z cvi‡e bv, A_©vr mvwKe K¨vP AvDU nq wb|

eq \o((((,cÖkœ(8) 270m  cwiwai e„ËvKvi gv‡Vi †K‡›`ª wcjv‡ii Dci `vwo‡q meyR Avs¸‡j 0.5m ‰`‡N©¨i GKwU myZvi GKcÖvš— †e‡a AcicÖvš— 5gm f‡ii e¯‘ mshy³ K‡i 30m/s.  †e‡M Abyf‚wgKfv‡e Ges f‚wg †_‡K 10m  D”PZvq Nyiv‡Z jvM‡jv|

[miKvwi AvwRRyj nK K‡jR, e¸ov]

K.
wefe kw³ Kv‡K e‡j?
1

L.
w¯úÖs G `g w`‡j w¯úÖs wbwg©Z †Ljbv Mvox P‡j †Kb e¨vL¨v Ki|
2

M.
e¯‘wUi †K›`ªgyLx ej †ei Ki|
3

N.
myZ  †M‡j e¯‘wU e„ËvKvi gv‡Vi wfZ‡i co‡e wKbv( MvwYwZK e¨vL¨v Ki|
4

8 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘i †fŠZ Ae¯’v ev Ae¯’vb cwieZ©‡bi `i“b Gi g‡a¨ †h kw³ mwÂZ nq, Zv‡K wefe kw³ e‡j|

eq \o((,L) w¯úÖs G `g w`‡j nv‡Zi Av½yj KZ©„K cÖ‡qvMK…Z hvwš¿K kw³ w¯úÖs-Gi KzÂb ev ms‡KvP‡bi gva¨‡g Gi ga¨Kvi wefe kw³‡Z cwiYZ nq| GB wefe kw³ ciewZ©‡Z Aegy³ n‡j A_©vr w¯úÖs Gi c~Y©ve¯’vq wd‡i Avmvi gva¨‡g) Zv cÖvq mgcwigvY hvwš¿K kw³ ev Mvwoi MwZ kw³‡Z cwiYZ nq (D³ wefekw³i wKQy Ask Nl©Y AwZµ‡g e¨en„Z nq)| GKvi‡Y w¯úÖs G `g w`‡j w¯úÖs wbwg©Z †Ljbv Mvox P‡j|

eq \o((,M) †`Iqv Av‡Q, 


e¯‘i fi, m = 5gm = 0.005kg


e¯‘i ˆiwLK `ª“wZ, v = 30ms(1
Avgiv Rvwb, Fc =  eq \f(mv2,r) =  eq \f(0.005kg ( (30ms(1)2,0.5m) = 9N (Ans.)

eq \o((,N) myZvwU wQ‡o †M‡j e¯‘wU cÖvmiƒ‡c AvPiY Ki‡e| Gi wb‡¶cY †eM, v0 = 30ms(1 Ges wb‡¶cY †KvY, (0 = 0(, GwU t mgqv‡š— f‚wg‡Z †b‡g Avm‡j, h = 10m (f‚wg n‡Z cÖv‡mi wb‡¶cY we›`yi D”PZv) 

( h = v0sin(0t +  eq \f(1,2) gt2
(  G mgqKv‡j e¯‘wU KZ©„K AwZµvš— Abyf‚wgK `yiZ¡, 

myZivs, myZvwU wQu‡o †M‡j e¯‘wU †Kv‡bvg‡Z e„ËvKvi gv‡Vi wfZ‡i co‡e|

eq \o((((,cÖkœ(9) GKRb e›`yKavix 300m `~‡i 50m D”PZvq GKwU Uv‡M©‡U AvNvZ Kivi Rb¨ 60ms–1  †e‡M Ges 50( wb‡¶cY †Kv‡Y GKwU ¸wj Qyuoj| 
[we. Gb. K‡jR, XvKv]

K.
cÖv‡mi wePiY Kvj Kv‡K e‡j?
1

L.
GKwU †¶cYv‡¯¿i me©vwaK cvj­v 1000km Gi A_© Kx?
2

M.
eY©bv †gvZv‡eK ¸wjwUi me©vwaK D”PZv KZ?
3

N.
¸wjwU Uv‡M©‡U AvNvZ Ki‡e Kx? MvwYwZK e¨vL¨v `vI| 
4

9 bs cÖ‡kœi DËi

eq \o((,K) GKwU cÖvm‡K wb‡¶‡ci gyn~Z© n‡Z ïi“ K‡i f‚wg‡Z cwZZ nIqv ch©š— mgq e¨eavb‡K cÖv‡mi wePiYKvj e‡j| 

eq \o((,L) GKwU †¶cYv‡¯¿i me©vwaK cvj­v 1000km Gi A_© n‡jv †¶cYv¯¿wU‡K f‚wgi mv‡_ 45(  †Kv‡Y wb‡¶c Kiv n‡j GwU Abyf‚wgK eivei 1000km `~iZ¡ AwZµg Ki‡e Ges Aci †Kv‡bv †Kv‡Y wb‡¶c Ki‡j Abyf‚wgK eivei 1000km A‡c¶v Kg `~iZ¡ AwZµg Ki‡e| 

eq \o((,M) †`Iqv Av‡Q, ¸wji wb‡¶cY †eM, v0 = 50 ms–1

Ges wb‡¶cY †KvY, (0 = 50( 

Avgiv Rvwb, H = eq \f(v02sin2(0,2g) =  eq \f((50ms–1)2 (sin 50()2,2 ( 9.8ms–2) = 74.85m  (Ans)
eq \o((,N) g‡b Kwi, ¸wjwU t mg‡q x = 200m Abyf‚wgK `~iZ¡ AwZµg Ki‡e| 

( x = v0cos(0t 


= 48.67m ( 50m

myZivs ¸wjwU Uv‡M©‡U AvNvZ Ki‡ebv| 

eq \o((((,cÖkœ(10) 

wP‡Î A  †_‡K E ch©š— hvIqvi mgq 2s, EF ch©š— †h‡Z mgq 2s, F  †_‡K D ch©š— Avm‡Z mgq 2s|
[XvKv gnvbMi gwnjv K‡jR]

K.
cÖvm Gi MwZc_ wK ai‡bi R¨vwgwZK AvKvi?
1

L.
`ywU †f±i GKwU mvgvš—wi‡Ki `ywU mwbœwnZ evû n‡j †f±i `ywUi ga¨eZx© †KvY cwieZ©‡b mvgvš—wi‡Ki †¶Îdj cwiewZ©Z n‡e| MvwYwZKfv‡e hyw³ `vI|
2

M.
wP‡Î EF Gi gvb KZ n‡e?
3

N.
wPÎ n‡Z CF Ges ED Gi gvb wbY©q Ki| Ges cZ‡bi mgq evo‡j FD Gi gvb evoZ mc‡¶ MvwYwZK hyw³ `vI| 
4

10 bs cÖ‡kœi DËi

eq \o((,K) cÖvm Gi MwZc_ c¨viv‡evjv ev cive„Ë AvK…wZi| 

eq \o((,L) `ywU †f±i | eq \o((,P) ( eq \o((,Q) | = PQ sin ( eq \o(^,() 

P, Q, eq \o(^,() AcwiewZ©Z _vKvq Ae¯’vq, †¶Îdj (, sin( A_©vr †f±i `ywUi ga¨eZx© †KvY cwieZ©‡b mvgvš—wi‡Ki †¶Îdj cwiewZ©Z n‡e| 
eq \o((,M) †`Iqv Av‡Q, wb‡¶cY †eM, v0 = 40ms–1 Ges wb‡¶cY †KvY, ( DÇqbKvj, T = 2s + 2s + 2s = 6 sec


ev, (= sin–1 (0.735) = 47.3( 

( EF = cieZx© 2 sec-G AwZµvš— `~iZ¡ = cÖ_g 2 sec-G AwZµvš— `~iZ¡ = 54.25m KviY Abyf‚wgK eivei †e‡Mi Dcvs‡ki cwieZ©b N‡U bv| (Ans.)

[image: image2.wmf] CF 
= (t = 4s) mgqKv‡j AwZµvš— D”PZv, h = v0sin(0 t–  eq \f(1,2) gt2

= 40ms–1 ( sin 47.3( ( 4s –  eq \f(1,2)  ( 9.8 ms–2 ( (4s)2

= 39.19 m 

CD = 2 sec mgqKv‡j AwZµvš— Abyf‚wgK `~iZ¡ = 54.25m 

cZ‡bi mgq evo‡j, †hgb F n‡Z D †Z Avm‡j t = 3 sec mgq jvM‡j CD = v0cos(0 ( 3 sec = 40 ms–1 ( cos 47.3( ( 3 sec = 81.38 m 
myZivs cZ‡bi mgq evo‡j CD Gi gvb evo‡Zv|
eq \o((((,cÖkœ(11) GKwU dzUej‡K 30m DPz wewìs Gi Qv` †_‡K 24.5ms–1  †e‡M f‚wgi mv‡_ 300  †Kv‡Y wKK †`Iqv n‡jv|
[K¨v›Ub‡g›U K‡jR, h‡kvi]

K.
e‡ji NvZ Kx?
1

L.
†K›`ªgyLx ej Øviv K…ZKvR ïb¨ †Kb?
2

M.
2s c‡i dzUejwUi †e‡Mi gvb KZ?
3

N.
MvwYwZK we‡k­l‡Yi gva¨‡g †`LvI †h, dzUejwU f‚wg‡Z AvNvZ Kivi c~‡e© AwZµvš— `~iZ¡ Gi Abyf‚wgK cvj­v A‡c¶v eo|
4

11 bs cÖ‡kœi DËi

eq \o((,K) †Kvb ej I e‡ji wµqvKv‡ji ¸Ydj‡K H e‡ji NvZ e‡j| 

eq \o((,L) hLb †Kvb e¯‘ e„ËvKvi c‡_ Nyi‡Z _v‡K ZLb †h ej me©`v e¯‘i Ici e„‡Ëi †K›`ª Awfgy‡L wµqv K‡i e¯‘wU‡K e„ËvKvi c‡_ MwZkxj iv‡L Zv‡K †K›`ªgyLx ej e‡j| Avevi, Avgiv Rvwb ej I e‡ji w`‡K mi‡Yi Dcvs‡ki ¸Ydj‡K KvR e‡j| 

e„ËvKvi c‡_ N~Y©biZ e¯‘i mi‡Yi AwfgyL e„‡Ëi cwiwai Dci ¯úk©K eivei| myZivs G‡¶‡Î ej I mi‡Yi ga¨eZx© †KvY 90( A_©vr e‡ji w`‡K mi‡Yi †Kvb Dcvsk _v‡K bv| ZvB †K›`ªgyLx ej Øviv K…ZKvR k~b¨ nq| 

	eq \o((,M) 2 sec c‡i Abyf‚wgK †eM, 

vx
= u cos (

= (24.5 ms–1) cos 30(

= 20.78 ms–1

2 sec c‡i Dj­¤^ †eM,
	GLv‡b,

Avw` †eM, u = 24.5 ms–1

wb‡¶cY †KvY, ( = 30(
mgq, t = 2s 

2s c‡i †eM, v = ?


vy = u sin ( – gt



= 22.04 ms–1. (Ans.)

eq \o((,N) GLv‡b,
Avw` †eM, u = 24.5 ms–1

wb‡¶cY †KvY, ( = 30(

D”PZv, y = 30m 


[image: image3.wmf] 
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Avgiv Rvwb, Abyf‚wgK cvj­v, R =  eq \f(u2 sin2(,g) 


= eq \f((24.5 ms–1)2 ( (sin30()2,9.8 ms–2)


= 15.3125 m.

( 
f‚wg‡Z AvNvZ Kivi c~‡e© AwZµvš— `~iZ¡, 


x = u cos(t 


= (24.5 ms–1). (cos 30(). (4.022 sec)


= 85.34 m

A_©vr, MvwYwZK we‡k­l‡Y †`Lv hvq †h, 



x > R| 

eq \o((((,cÖkœ(12) Uv½b b`x‡Z †mÖv‡Zi †eM 50.0kmh–1| Gcvi †_‡K †mvRv Icv‡i †h‡Z B”QzK GKRb gvwS 60.0kmh–1 †e‡M †bŠKv Pvwj‡q Icv‡i †h‡Z PvB‡jb wKš‘ wZwb Kvw•LZ j¶¨ n‡Z 0.5km `~‡i m‡i wM‡qÑ †KvbvKzwb b`xcvi n‡jb| 
[VvKziMuvI miKvwi gwnjv K‡jR]

K.
†K›`ªgyLx ej Kv‡K e‡j?
1

L.
wµ‡KU †Ljvq K¨vP aivi mgq †L‡jvqvi nvZUv‡K wcQ‡b †U‡b †bq †Kb?
2

M.
DÏxc‡K b`xwUi cÖ¯’ KZ?
3

N.
D‡j­wLZ †e‡M gvwSi c‡¶ wK AvoAvwo b`xi Aci cv‡o †cŠQv m¤¢e? MvwYwZK e¨vL¨v `vI| 
4

12 bs cÖ‡kœi DËi

eq \o((,K) hLb †Kvb e¯‘ GKwU e„ËvKvi c‡_ Nyi‡Z _v‡K ZLb H e„‡Ëi †K›`ª Awfgy‡L †h wbU ej wµqv K‡i e¯‘wU‡K e„ËvKvi c‡_ MwZkxj iv‡L Zv‡K †K›`ªgyLx ej e‡j|

eq \o((,L) MwZkxj ej‡K _vgv‡Z n‡j e‡ji MwZ RoZvi Kvi‡Y ejwU Zvi MwZi w`‡KB Pj‡Z _vK‡e| †mB MwZ RoZv KvUv‡bvi Rb¨ †L‡jvqvi nvZ‡K wcQ‡b †U‡b wb‡q hvq| ZvQvov nvZ wcQ‡b †U‡b †bqvi Kvi‡Y ej I nv‡Zi g‡a¨ msN‡l©i mgq A‡bK †e‡o hvq| d‡j e‡ji NvZ e„w× cvq| d‡j fi‡e‡Mi cwieZ©bI A‡bK †ewk nq| djkÖ“wZ‡Z ejwU MwZkxj †_‡K mn‡RB w¯’i nq Ges K¨vP wgm nevi my‡hvM Kg _v‡K| G Kvi‡YB wµ‡KU †Ljvq K¨vP aivi mgq †L‡jvqvi nvZUv‡K wcQ‡b †U‡b †bq|

eq \o((,M) 

b`xi cvo eivei 0.5 km hvq|

b`xi cvo eivei †eM 3 kmh–1


= 0.833 km (Ans.)
eq \o((,N) 

awi, AvovAvwo b`x cvo nevi Rb¨ †mÖv‡Zi mv‡_ (  †Kv‡Y iIbv †`Iqv jvM‡e| 

G‡¶‡Î, †mÖv‡Zi mv‡_ jwäi †KvY 90( = n‡e| 

myZivs, tan 90( =  eq \f(5 sin (,3+5 cos () 


= 126.87( 

myZivs, hw` †m 126.87(  †Kv‡Y iIbv †`q, Z‡e AvovAvwofv‡e †cuŠQv‡Z cvi‡e|


[image: image4.wmf] Awf I AvwiK 1000kg GKwU Mvox‡Z P‡o ågY KiwQj| Mvoxi MwZ‡eM mg‡qi mv‡_ wKfv‡e cwiewZ©Z nw”Qj Zv wb‡Pi †jLwP‡Î †`Lv‡bv n‡jv GLv‡b Nl©Y ej D‡c¶xq| Awf AvwiK‡K ejwQj †jLwP‡Î DE †iLv A‡c¶v DF c‡_ Kg †eªK Ki‡Z n‡e|


 [VvKziMuvI miKvwi gwnjv K‡jR]

K.
Ae¯’vb †f±i Kv‡K e‡j?
1

L.
cÖv‡mi †¶‡Î 45( †Kv‡Y wb‡¶c Ki‡j cvj­v m‡e©v”P nq †Kb?
2

M.
MvoxwU 12 Zg †m‡K‡Û KZ c_ hv‡e?
3

N.
DÏxc‡Ki Av‡jv‡K Avwi‡Ki K_vi mZ¨Zv MvwYwZKfv‡e cÖgvY Ki| 
4

13 bs cÖ‡kœi DËi

eq \o((,K) cÖm½ KvVv‡gvi g~j we›`yi mv‡c‡¶ †Kvb we›`yi Ae¯’vb †h †f±i w`‡q wb‡`©k Kiv nq Zv‡K H we›`yi Ae¯’vb †f±i e‡j| 

eq \o((,L) Avgiv Rvwb, cÖv‡mi cvj­v, R =  eq \f(vo2 sin 2(,g) , 
†hLv‡b ( wb‡¶cY †KvY| R Gi gvb me©vwaK n‡e hw` sin 2( Gi gvb me©vwaK nq| hw` wb‡¶cY †KvY 45( nq Z‡e sin 2( Gi gvb nq sin (2 ( 45() = sin 90( = 1, hv sin 2( Gi me©vwaK gvb| G Kvi‡YB cvj­v me©vwaK nq| 
eq \o((,M) Avgiv Rvwb, t Zg †m‡K‡Û AwZµvš— `~iZ¡,


st = u +  eq \f(1,2)  a (2t –1)

GLv‡b, wPÎ n‡Z cvB,


Avw`‡eM, u = 0


mgq, t = 12s

A_©vr, 12 Zg †m‡K‡Û AwZµvš— `~iZ¡, 


s12 = 0 +  eq \f(1,2)  ( 1 ms–2 ( (2 ( 12 –1)


= 11.5 m (Ans.)

eq \o((,N) Avgiv Rvwb, †eªK Kl‡Z cÖhy³ ej, F = ma 


GLv‡b, fi, m = 1000 kg


DE c‡_i Z¡iY, aDE = DE  †iLvs‡ki Xvj 



=  eq \f(8,16 – 14) 


= – 4 ms–2

[FYvÍK wPý Øviv g›`b eySv‡bv n‡q‡Q]

DF c‡_i Z¡iY, aDF = DF  †iLvs‡ki Xvj



= –  eq \f(8,18 – 14) 


= – 2 ms–2 

[FYvÍK wPý Øviv g›`b eySv‡bv n‡q‡Q]

 †h‡nZz, FDF < FDE
AZGe, DE  †iLv A‡c¶v DF c‡_ Kg †eªK Kl‡Z n‡e Ges Awfi K_v mZ¨ wQj| 
eq \o((((,cÖkœ(14) wek¦Kv‡c A‡÷ªwjqvi GK e¨vUmg¨vb 40(  †Kv‡Y 30ms–1  †e‡M GKwU ej‡K mxgvbvi evB‡i cvVv‡bvi Rb¨ m‡Rv‡i e¨vU Pvjv‡jv| GKUz c‡i GKB ¯’vb n‡Z Bsj¨v‡Ûi GK e¨vUmg¨vb 30(  †Kv‡Y I 40ms–1  †e‡M e¨vU Øviv ej‡K AvNvZ Ki‡jv| e„ËvKvi gv‡Vi mxgvbv mew`‡K 70m Ges Dfq‡¶‡Î ejwU mxgvbvi cÖv‡š— `uvov‡bv wec¶ `‡ji wdìv‡ii w`‡KB Qy‡U †Mj| wKš‘ Dfq wdìviB gvwU n‡Z m‡e©v”P 3m D”PZvi K¨vP ai‡Z cv‡i|
[miKvwi cvBIwbqvi gwnjv K‡jR, Lyjbv]

K.
†KŠwYK fi‡eM Kv‡K e‡j?
1

L.
†Kvb †¶‡Î k~b¨ KvR nq- e¨vL¨v Ki|
2

M.
A‡÷ªjxq e¨vUmg¨v‡bi wbw¶ß ejwU me©vwaK KZ D”PZvq D‡VwQj?
3

N.
†Kvb& e¨vUmg¨vb mdjfv‡e Ifvi evDÛvwi †g‡iwQ‡jb Zv MvwYwZKfv‡e we‡k­lY Ki| 
4

14 bs cÖ‡kœi DËi


[image: image5.wmf] fi Ges †KŠwYK †e‡Mi ¸Ydj‡K †KŠwYK fi‡eM e‡j|

eq \o((,L) KvR n‡”Q ej Ges e‡ji w`‡K mi‡Yi Dcvs‡ki ¸Ydj| myZivs, e‡ji w`‡K mi‡Yi Dcvsk k~b¨ n‡j KvR k~b¨ n‡e|

	eq \o((,M) Avgiv Rvwb,

m‡e©v”P D”PZv, H = eq \f(u2 sin2(,2g)

 = eq \f((30ms–1)2( (sin 40()2,2 ( 9.8 ms–2)

= 18.97 m (Ans.) 
	A‡÷ªwjqv e¨vUmg¨v‡bi †¶‡Î,

wb‡¶cY †KvY, ( = 40( 

wb‡¶cY †eM, u = 30ms–1
m‡e©v”P D”PZv, H = ? 


eq \o((,N) GLv‡b, A‡÷ªjxq †L‡jvqv‡oi †¶‡Î,  (1 = 40( 



u1 = 30 ms–1
A‡÷ªjxq †L‡jvqv‡oi †¶‡Î,


= 20.41m

†h‡nZz Dfq‡¶‡ÎB 70m `~‡i e‡ji D”PZv gvwU †_‡K 3m Gi †ewk, 

myZivs, `yRb †L‡jvqv‡oi ejwU evDÛvix‡Z cwiYZ n‡e|
eq \o((((,cÖkœ(15) BivK hy‡× 500m DPuy w`‡q 98.8ms–1 †e‡M divmx Rv¸qvi wegvb Do‡Z _v‡K| 890m mvg‡b 100 m DPuy GKwU Aq©vi‡jm †m›Uv‡ii kx‡l© AvNvZ Kivi j‡¶¨ PvjK GKwU †evgv †Q‡o †`q Ges Zv j¶¨åó nq|


[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, Rvnvbvev`, Lyjbv]

K.
gnvKl© aª“e‡Ki gvÎv wjL|
1

L.
f‚-c„‡ô gyw³ †eM 22.5405 kms–1 ej‡Z wK eyS?
2

M.
4 sec ci †evgvwUi †eM KZ wQj? Zv wbY©q Ki|
3

N.
j¶¨ AR©‡bi Rb¨ wK e¨e¯’v MÖn‡Yi wQj MvwYwZK fv‡e gZvgZ `vI|
4

15 bs cÖ‡kœi DËi

eq \o((,K) gnvKl© aª“e‡Ki gvÎv L3M–1T–2|

eq \o((,L) f‚c„‡ô gyw³ †eM 11.25 kms–1 ej‡Z eySvq f‚c„ô n‡Z 11.25 kms–1 †e‡M †Kv‡bv e¯‘‡K wb‡¶c Kiv n‡j GwU c„w_exi AwfKl©RwbZ AvKl©Y ej KvwU‡q gnvk~‡b¨ P‡j hv‡e Ges Avi KL‡bvB wd‡i Avm‡e bv| 

eq \o((,M) †`Iqv Av‡Q, wb‡¶cY †eM, v0 = 98.8 ms–1

wb‡¶cY †KvY, (0 = 0( 

= eq \r((98.8 ms–1)2 + (19.6ms–1)2) = 100.73 ms–1 (Ans.) 
eq \o((,N) AwZµvš— D”PZv, h = 500m – 100m = 400m 

Abyf‚wgKfv‡e wb‡¶‡ci d‡j GB D”PZv AwZµ‡g t cwigvY mgq jvM‡j, h = v0 sin (0 t +  eq \f(1,2)  gt2
wKš‘ j¶¨ AR©‡bi Rb¨ Afxó cZbKvj, 

t( =  eq \f(Afxó Abyf‚wgK `�iZ¡,wb‡¶cY †e‡Mi Abyf‚wgK Dcvsk) = 
[image: image6.wmf] 



=  eq \f(890 m,98.8 ms–1 ( cos0() 




= 9.00 8 sec 

j¶¨ Kwi, t( Gi gvb t Gi gvb A‡c¶v mgvb¨ Kg| 

myZivs †evgvwU‡K Abyf‚wgKfv‡e bq, eis Abyf‚wg‡Ki mv‡_ mvgvb¨ †KvY ((0() Drcbœ K‡i wb‡Pi w`‡K Quyo‡Z n‡e|

Zvn‡j, h = v0 sin(0 t( +  eq \f(1,2)  gt(2 

ev,
400m = 98.8 ms–1 ( sin(0 ( 9.00 8 sec +  eq \f(1,2)  ( 9.8 ms–2 ( (9.00 8 sec)2
ev,
400m = 890 m ( sin(0 + 397.606 m 

ev,
890m ( sin(0 = 400 m – 397.606 m = 2.394 m  

ev,
sin(0 =  eq \f(2.394m,890m)  = 2.69 ( 10–3 

( 
(0​ = sin–1 (2.69 ( 10–3) = 0.154(
myZivs j¶¨ AR©‡bi Rb¨ †evgvwU Abyf‚wg‡Ki mv‡_ 0.154(  †KvY Drcbœ K‡i wb‡Pi w`‡K Qyuo‡Z n‡e| 

eq \o((((,cÖkœ(16) Avcb Zv‡`i Avg MvQ †_‡K Avg cvovi D‡Ï‡k¨ f‚wg †_‡K 40 ms–1  †e‡M Abyf‚wg‡Ki mv‡_ 41(  †Kv‡Y GKwU wXj Qyoj| wKš‘ wXjwU j¶¨åô n‡q 60 cm `~‡i Zv‡`i evmvi Rvbvjvi wb‡Pi Kv‡P wM‡q AvNvZ Kij|
[miKvwi Gg. Gg. K‡jR, h‡kvi]

K.
Kvj© Kx?
1

L.
†ivjvi †Vjvi mgq AvcvZ IRb †e‡o hvq †Kb?
2

M.
Avcb‡`i evmvi RvbvjvwUi AvNvZcÖvß ¯’vbwU KZ D”PZvq Aew¯’Z? 
3

N.
DÏxc‡Ki wXjwUi MwZc_ AsKb K‡i Dnvi we‡k­lY Ki|
4

16 bs cÖ‡kœi DËi

eq \o((,K) Acv‡iUi eq \o((,() Ges eq \o((,()Gi µm ev †f±i ¸Yb Øviv Zvr¶wYKfv‡e N~Y©b A‡¶i w`‡K GKwU †f±i cvIqv hvq| G RvZxq ¸Y‡K Kvj© e‡j|
eq \o((,L)  †Vjvi mgq :


[image: image7.emf]   

W = mg  

  

F cos   

F sin   


awi, jb †ivjv‡ii fi = m 

(
jb †ivjv‡ii IRb = mg

jb †ivjv‡ii †Vjvi mgq F ej cÖ‡qvM Kiv n‡j (  †Kv‡Y f‚wgi mv‡_, Zv `yBwU Dcvs‡k wef³ nq hvi GKwU F sin ( IRb eivei KvR K‡i| 

( AvcwZZ IRb = w + F sin(
GRb¨ jb †ivjvi †Vjvi mgq IRb †e‡o hvq| 

	eq \o((,M) Avgiv Rvwb

y = x tan (0 –  eq \f(1,2)   eq \f(gx2,(v0cos(0)2) 

= 0.6 ( tan 30( –  eq \f(1,2) 

 eq \f(9.8ms–2 ( (.6m)2,(30ms–1. cos30()2) 

= 0.35 m – 2.61 ( 10–3 m


= 0.34 m. 
	GLv‡b,

wb‡¶cY †eM, v0 = 30 ms–1
wb‡¶cY †KvY, (0 = 30( 

Abyf‚wgK `~iZ¡, x = 60 cm


            = 0.6m

( D”PZv, y = ? 


(  
†`qv‡ji D”PZv = 34 cm.


RvbvjvwUi AvNvZ cÖvß ¯’vbwU 34 cm D”PZvq Aew¯’Z|
eq \o((,N) GLv‡b,

wb‡¶cY †eM, v0 = 30ms–1
wb‡¶cY †KvY, (0 = 30(
wXjwUi MwZc_ AsKb Ki‡Z me©vwaK D”PZv H, Abyf‚wgK cvj­v R Ges DÇqbKvj T cÖ‡qvRb|

( 
H =  eq \f((v0sin()2,2g) 


=  eq \f((30 ( sin30()2,2 ( 9.8 ms–1) 


= 11.48 m 

eq \o((((,cÖkœ(17) Avevnbx †gvnv‡gWvb g¨v‡P GKw`b Avmjvg f‚wgi mv‡_ 45( †Kv‡Y 84 ms–1 †e‡M †Mvj‡cv‡÷i w`‡K ej wKK K‡i| ej n‡Z †Mvj‡cv‡÷i `~iZ¡ wQj 82 m Ges †Mvjev‡ii D”PZv wQj 2 m| †MvjwKcvi †h w`‡K †n‡j c‡o ejwU Zvi wecixZ w`K w`‡q hvq|
[miKvwi my›`ieb Av`k© K‡jR, Lyjbv]
K.
UK© Kx?
1

L.
f‚wg n‡Z Zxh©Kfv‡e wbw¶ß e¯‘i Abyf‚wgK Z¡iY _v‡K bv †Kb?
2

M.
wKK Kivi 1 †m‡KÛ c‡i ejwUi †eM KZ wQj?
3

N.
Avmjv‡gi wKK n‡Z †Mvj n‡qwQj wKbv-MvwYwZKfv‡e gZvgZ `vI|
4

17 bs cÖ‡kœi DËi

eq \o((,K) N~Y©vqgvb †Kvb KYvi e¨vmva© †f±i Ges KYvi Ici cÖhy³ e‡ji †f±i ¸Ydj‡K UK© e‡j| 

eq \o((,L) f‚wg n‡Z Zxh©Kfv‡e wbw¶ß e¯‘i †¶‡Î †KejgvÎ Dj¤^ w`K eivei Z¡iY _v‡K †Kbbv AwfKl©R Z¡iY Lvov wb‡Pi w`‡K wµqv K‡i| Ab¨w`‡K AwfKl©R Z¡iY ‘g’ Gi Abyf‚wgK eivei †Kvb Dcvsk _v‡K bv e‡j f‚wg n‡Z wZh©Kfv‡e wbw¶ß e¯‘i Abyf‚wgK Z¡iY _v‡K bv| 

eq \o((,M) GLv‡b, f‚wgi mv‡_ Drcbœ †KvY, ( = 45(

Avw`‡eM, u = 13 ms–1

mgq, t = 1s

wKK Kivi 1s c‡i ejwUi †e‡Mi Abyf‚wgK Dcvsk, 


vx 
= u cos (


= (13 ms–1) ( cos 45(




= 9.21 ms–1 (Ans.) 
eq \o((,N) GLv‡b,
f‚wgi mv‡_ Drcbœ †KvY, ( = 45(

Avw` †eM, u = 13 ms–1

†Mvj‡cv‡ói `~iZ¡, x = 15m


†Mvjev‡ii D”PZv, y = 2m

Avgiv Rvwb,


x = u cos (t

ev,
15m = (13ms–1) ( cos 45( ( t 

( 
1.63 s c‡i ejwUi f‚wg †_‡K 1.965 m D”PZvq _v‡K Ges †Mvjev‡ii D”PZv 2m|

A_©vr, ejv hvq, Avmjv‡gi wKK n‡Z †Mvj n‡qwQj| (Ans.)
eq \o((((,cÖkœ(18) wµ‡KU †Ljvq T-20 g¨v‡Pi GK k¦vmi“ØKi Bwbs‡m R‡qi Rb¨ †kl e‡j cÖ‡qvRb wQj 6 ivb| e¨vUmg¨vb ejwU‡K 45( †Kv‡Y 29ms–1 †e‡M AvNvZ Ki‡jb| ÷ªvBwKs cÖvš— †_‡K evDÛvix jvB‡bi `~iZ¡ 85m| 82m `~‡i Ae¯’vb †bqv wdìvi ejwU‡K aivi Rb¨ 3m D”PZvq jvd w`‡jb| 
[wm‡jU miKvwi gwnjv K‡jR, wm‡jU]

K.
cÖ‡¶cK Kx?
1

L.
wµ‡KU e¨vU I e‡ji msNl© †Kvb ai‡bi msNl©? e¨vL¨v Ki|
2

M.
2sec. ci wµ‡KU ejwU KZ D”PZvq DV‡e?
3

N.
g¨v‡Pi djvdj g~j¨vqb Ki|
4

18 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘‡K Abyf‚wg‡Ki mv‡_ wZh©Kfv‡e †Kvb ¯’v‡b wb‡¶c Kiv n‡j Zv‡K cÖvm ev cÖ‡¶cK e‡j| 

eq \o((,L) Lye Aí mg‡qi Rb¨ †h ej cÖhy³ nq Zv‡K NvZ ej e‡j| wµ‡KU e¨vU I e‡ji msNl© NvZ e‡ji ev¯—e D`vniY| †Kbbv e¨vU Øviv e‡ji Dci ej Lye Aí mg‡qi Rb¨ cÖhy³ nq| †h mgq a‡i wµ‡KU e¨vU ejwUi ms¯ú‡k© _v‡K, †m mg‡q e¨vU KZ…©K cÖhy³ ej H ejwUi Dci wµqvkxj Ab¨vb¨ me e‡ji Zzjbvq eo nq| wµ‡KU e¨vU KZ…©K cÖhy³ Giƒc ej‡K NvZ ej ejv nq| 

	eq \o((,M) Avgiv Rvwb,


h = v0 sin (0 t –  eq \f(1,2) gt2​


= 21.42 m 
	GLv‡b,

mgq, t = 2 sec

Avw`‡eM, v0 = 29 ms–1
wb‡¶cY †KvY, (0 = 45( 

D”PZv h = ?  


(
 2 sec ci ejwUi D”PZv = 21.42 m (Ans) 
	eq \o((,N) Avgiv Rvwb wbw`©ó `~i‡Z¡ D”PZvi Rb¨ 


 eq \f(1,2)  (  eq \f(9.8ms​(2 ( (82)2,(29ms–1. ( cos 45()2) 
	GLv‡b 

†eM, v0 = 29 ms–1
 †KvY, (0 = 45(
( x = 82 m


y = ?



= 3.64 m

( wdìvi ejwU aivi Rb¨ 3m D”PZv ch©š— jvd w`‡qwQj| AZGe wdìvi ai‡Z K¨vP ai‡Z cv‡e bv| 

†h‡nZz ÷ªvBwKs cÖvš— †_‡K evDÛvixi `~iZ¡ 85m, AZGe ejwU evDÊvix jvBb cvi Ki‡e A_©vr 6 ivb n‡e|

djkÖ“wZ‡Z e¨vwUs `j Rqjvf Ki‡e|

eq \o((((,cÖkœ(19) GKwU ivB‡dj 520m/s Ges GKwU wifjevi 480m/s  †e‡M ¸wj Qyo‡Z cv‡i| †`Lv †Mj, ivB‡d‡ji †Qvov ¸wj 4cm cyi“‡Z¡i GKwU Kv‡Vi Z³vi wfZi 3cm cÖ‡ek K‡i A‡a©K †eM nviv‡jv| 
[ewikvj miKvwi K‡jR]

K.
mg‡eM Kv‡K e‡j?
1

L.
g›`‡bi mv‡_ †e‡Mi m¤ú‡K©i mgxKiYwU wjL|
2

M.
Kv‡Vi Z³vi wfZi ivB‡dj n‡Z †Qvov ¸wj †eM  nvi KZ wQj?
3

N.
Kv‡Vi Z³vi wfZi wifjev‡ii ¸wj GKB nv‡i †eM nviv‡j wifjev‡ii ¸wj wK ivB‡d‡ji ¸wji mgvb msL¨K GKB cyi“‡Z¡i Z³v †f` Ki‡e? we‡k­lY Ki| 
4

19 bs cÖ‡kœi DËi

eq \o((,K) mg‡qi cwieZ©‡bi mv‡_ †Kvb e¯‘i †eM hw` AcwiewZ©Z _v‡K Zvn‡j Zvi †eM‡K mg‡eM e‡j| 

eq \o((,L) †Kvb e¯‘i †eM n«v‡mi nvi‡K g›`b e‡j| A_©vr, g›`b a = –  eq \f(d2v,dt) | 

†Kvb e¯‘i Avw`‡eM u,  †kl‡eM v I mgq t n‡j, g›`b a = – eq \b(\f(v – u,t))|
eq \o((,M) †`Iqv Av‡Q,


ivB‡d‡ji ¸wji Avw`‡eM, u = 300 m/s


(
a = 1125000 ms–2 (Ans:)
eq \o((,N) ivB‡d‡ji ¸wji †¶‡Î, Avw`‡eM, u = 300 m/s 


†kl‡eM, v = 0 


Z¦iY, a = – 1.125 ( 106 m/s2 



miY, s = ?

(
v2 = u2 + 2as 

ev,
s =  eq \f(v2 – u2,2a) = eq \f(0 ( (300)2,2(((1.125(106)) m = 0.04m = 4cm

GLv‡b,  eq \f(10.24cm,4cm) = 2.56 

A_©vr, wifjev‡ii ¸wj, `ywU Z³v‡K †f` K‡i Z…Zxq Z³v‡Z cÖ‡ek Ki‡e| 

myZivs, ivB‡dj I wifjev‡ii ¸wj mgvb msL¨K Z³v AwZµg Ki‡e bv|
eq \o((((,cÖkœ(20) †KŠwkK I †mŠwgK K‡j‡Ri µxov cÖwZ‡hvwMZvq 1.4m D”PZv 82ms–1  †e‡M †MvjK wb‡¶c K‡i| †KŠwk‡Ki †MvjK Abyf‚wg‡Ki mv‡_ 52(  †Kv‡Y Avi †mŠwg‡Ki †MvjK Abyf‚wg‡Ki mv‡_ 50(  †Kv‡Y wbw¶ß nq|
B¯úvnvwb cvewjK ¯‹zj GÛ K‡jR, Kzwgj­v]

K.
cÖvm Kv‡K e‡j?
1

L.
cÖv‡mi wePiYKvj ej‡Z Kx eyS?
2

M.
†mŠwg‡Ki †Mvj‡Ki me©vwaK D”PZv KZ?
3

N.
MvwYwZK we‡k­l‡Yi gva¨‡g †`LvI, †KŠwkK I †mŠwg‡Ki †Mvj‡Ki g‡a¨ †KvbwU †ewk `~iZ¡ AwZµg Ki‡e|
4

20 bs cÖ‡kœi DËi

eq \o((,K) Abyf‚wg‡Ki mv‡_ 90( wfbœ Aci †Kv‡bv †Kv‡Y wbw¶ß e¯‘ evavnxbfv‡e Pj‡Z _vK‡j Zv‡K cÖvm e‡j| 

eq \o((,L) wb‡¶c‡Yi ci hZ¶Y mgq a‡i GKwU cÖvm ¯^vaxbfv‡e Pj‡Z _v‡K, Zv‡K cÖv‡mi wePiYKvj e‡j|

Abyf‚wg‡Ki mv‡_ 0( Ges 90( ev‡` Aci †Kv‡bv †Kv‡Y wbw¶ß cÖv‡mi wePiYKvj, T =  eq \f(2v0sin(0,g) ; GLv‡b (0 n‡jv wb‡¶cY †KvY Ges g n‡jv mswk­ó ¯’v‡b AwfKl©R Z¡iY| 
eq \o((,M) †`Iqv Av‡Q, †mŠwg‡Ki †Mvj‡Ki wb‡¶cY †eM, v0 = 10 ms–1 


Ges wb‡¶cY †KvY, (0 = 50(
= 1.4m + 2.99 4m = 4.394 m (Ans.)
eq \o((,N)  †KŠwk‡Ki †MvjK f‚wg‡Z †b‡g Avm‡Z t cwigvY mgq wb‡j, 

h = v0sin(01t –  eq \f(1,2) g t2 

( 
t = 1.5 sec

( 
GB mgqKv‡j †KŠwk‡Ki †MvjK KZ…©K Abyf‚wgKfv‡e AwZµvš— `~iZ¡ = v0cos(01t = 10 cos 40( ( 1.5 = 11.49 m 

†mŠwg‡Ki †MvjK f‚wg‡Z †b‡g Avm‡Z t( cwigvY mgq wb‡j, 

( 
GB mgqKv‡j †mŠwg‡Ki †MvjK KZ…©K Abyf‚wgKfv‡e AwZµvš— `~iZ¡ = v0 cos (02 t( = 10 cos 50( ( 1.73 = 11.12 m 


†h‡nZz 11.49 m > 11.12 m 

myZivs †KŠwk‡Ki †MvjKwU †ewk `~iZ¡ AwZµvš— Ki‡e| 
eq \o((((,cÖkœ(21) Rvwgj Airgun n‡Z 40ms–1  †e‡M 45(  †Kv‡Y 140m `~‡i GKwU fe‡bi w`‡K ¸wj Pvjv‡jv| fe‡bi D”PZv 20 m wb‡æi cÖ‡kœi DËi Ki: (g = 10ms–2)
B¯úvnvwb cvewjK ¯‹zj GÛ K‡jR, PÆMÖvg]

K.
cÖvm wK?
1

L.
cÖv‡mi MwZc‡_i cÖK…wZ e¨vL¨v Ki|
2

M.
¸wj cvj­v KZ?
3

N.
¸wjwU wK fe‡b AvNvZ Ki‡e? MvwYwZK fv‡e e¨vL¨v Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) Abyf‚wg‡Ki mv‡_ 90( wfbœ Aci †Kv‡bv †Kv‡Y wbw¶ß e¯‘ evavnxbfv‡e Pj‡Z _vK‡j G‡K cÖvm e‡j| 

eq \o((,L) g‡b Kwi, GKwU cÖv‡mi wb‡¶cY †eM v0 Ges wb‡¶cY †KvY (0 wb‡¶c‡Yi t sec ci Gi Abyf‚wgK `~iZ¡ x = v0sin(0t

 ev, 
t =  eq \f(x,v0cos(0)  


[image: image8.wmf] †`Iqv Av‡Q, wb‡¶cY †eM, v0 
= 40ms–1

wb‡¶cY †KvY, (0 
= 45( 


AwfKl©R Z¡iY, g 
= 10ms–2
 (Ans.)
eq \o((,N) x = 140 m cwigvb Abyf‚wgK `~iZ¡ AwZµg Ki‡Z ¸wjwUi mgq jvM‡e, t =  eq \f(x,v0 cos (0) = 
[image: image9.wmf] = 4.95 sec 


= 17.5 m < 20 m (fe‡bi D”PZv) 

t
= 4.95 sec gyn~‡Z© ¸wjwUi D”PZv fe‡bi D”PZv n‡Z Kg nIqvq Bnv my¯úó †h, ¸wjwU fe‡b AvNvZ Ki‡e| 

[image: image10.wmf] eb¨v `~M©Z GjvKvq ÎvY †cŠ‡Q †`qvi Rb¨ GKRb cvBjU f‚wg †_‡K 490m Dci w`‡h 250ms–1  †e‡M Abyf‚wgK fv‡e D‡ovRvnvR Pvwj‡q hv‡”Q| nVvr 2km `~‡i GKwU DPz ÎvY wkwei †`‡L wKQy Lvev‡ii c¨v‡KU †Q‡o w`j| (evZv‡mi evav MÖnY‡hvM¨ bq)| 
[ewikvj miKvwi gwnjv K‡jR, ewikvj]

K.
Ae¯’vb †f±i Kv‡K e‡j?
1

L.
†MÖwW‡q›U I WvBfvi‡R‡Ýi g‡a¨ cv_©K¨ Ki|
2

M.
1.25s c‡i Lvevi c¨v‡K‡Ui †eM KZ n‡e?
3

N.
c¨v‡KUwU ÎvY wkwe‡i †cŠQv‡e wKbv e¨vL¨v Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) †h †f±‡ii mvnv‡h¨ †Kvb we›`y Ae¯’vb wb‡`©k Kiv nq Zv‡K Ae¯’vb †f±i e‡j| 

eq \o((,L) †MÖwW‡q›U I WvBfvi‡R‡Ýi g‡a¨ cv_©K¨: 

	†MÖwW‡q›U
	WvBfvi‡RÝ

	i) †MÖwW‡q›U GKwU †¯‹jvi ivwk|
	i)
WvBfvi‡RÝ GKwU †f±i ivwk|

	ii) 
†¯‹jvi †¶Î †_‡K †f±i †¶‡Î DËi‡bi †KŠkjB n‡”Q †¯‹jvi ivwki †MÖwW‡q›U wbY©q Kiv|
	ii) 
WvBfvi‡R‡Ýi gva¨‡g GKwU †f±i †¶Î‡K †¯‹jv‡i †¶‡Î iƒcvš—i Kiv hvq|


eq \o((,M) †`Iqv Av‡Q,


Lvev‡ii c¨v‡K‡Ui Avw`‡eM, v0 = 250 ms–1 



D”PZv, h = 490 m 



mgq,   t = 1.253


wb‡¶cY †KvY, (0 = 0( 


1.25 sec ci †eM, v = ? 


x A¶ eivei Z¡iY, ax = 0 ms–2

y A¶ eivei Z¡iY, ay = g ms–2
Avevi,
vy = vy0 + ayt


ev,
vy = v0 ( sin(0 + gt 


ev,
vy = v0 ( sin 0( + 9.8 ( 1.25


( 
vy = 12.25 ms–1
(  1.25s ci Lvev‡ii c¨v‡K‡Ui †eM v = eq \r(vx2 + vy2) 




= eq \r((250)2 + (12.25)2)



( v = 250.2999 ms–1 (Ans.) 
eq \o((,N) †`Iqv Av‡Q, D‡ovRvnv‡Ri D”PZv, h = 490 m


D‡ovRvnv‡Ri/c¨v‡K‡Ui Avw`‡eM, v0 = 250ms–1

wb‡¶cY †KvY, (0 = 0(
ÎvY wkwe‡ii Abyf‚wgK `~iZ¡, s = 2 km = 2000 m 

g‡b Kwi, Lve‡ii c¨v‡KU t sec ci f‚wg‡Z cwZZ nq|

Avgiv Rvwb,


h = vyot +  eq \f(1,2) ay t2

ev,
490 =  eq \f(1,2)  ( 9.8 ( t2

( 
t = 10 sec. 

( 
t = 10 sec G Lvev‡ii c¨v‡K‡Ui AwZµvš— Abyf‚wgK `~iZ¡






s 
= vxo.t







= v0cos(0 t 







= 250 ( cos0( ( 10







= 2500 m 







= 2.5 km > 2 km 

myZivs, Lvev‡ii c¨v‡KU ÎvY wkwei AwZµg K‡i f‚wg‡Z cwZZ n‡e| ZvB Lvev‡ii c¨v‡KU ÎvY wkwe‡i †cuŠQ‡e bv|

eq \o((((,cÖkœ(23) 55kg f‡ii GK e¨vw³ 1000kg GKwU Mvwo w¯’i Ae¯’vb n‡Z 10s mgZ¡i‡Y Pvjvj| AZtci 10min mg‡eM Pvjv‡bvi ci †eªK †P‡c 3  †m‡KÛ mg‡qi ga¨ Mvwo _vgvj| hvÎv ïi“i 3  †m‡KÛ ci MvwowUi †eM 5ms–1 nq|
MvBevÜv miKvwi K‡jR]

K.
RwUj MwZi msÁv `vI|
1

L.
miY ebvg mgq †jLwPÎ n‡Z wKfv‡e †eM cvIqv hvq|
2

M.
mg‡e‡M MvwowU KZ `~iZ¡ AwZµg Ki‡e?
3

N.
hvÎv¯’j n‡Z 14km `~‡i GKwU †`qvj _vK‡j MvwowU †`qv‡ji mv‡_ av°v Lv‡e wKbv? MvwYwZK hyw³mn we‡k­lY Ki|
4

23 bs cÖ‡kœi DËi

eq \o((,K) hw` †Kv‡bv e¯‘ GKB mv‡_ Pjb MwZ Ges N~Y©b MwZ m¤úbœ nq Z‡K Gi MwZ‡K RwUj MwZ e‡j| 

eq \o((,L) †eM n‡jv mg‡qi mv‡c‡¶ mi‡Yi nvi| myZivs miY ebvg mgq †j‡Li †h‡Kv‡bv we›`y‡Z Xvj wbY©q Ki‡j H we›`y‡Z †e‡Mi gvb cvIqv hvq| mg‡e‡Mi †¶‡Î wbY©xZ G Xvj †h‡Kv‡bv we›`yi Z_v †h‡Kv‡bv gyn~‡Z©i †eM wb‡`©k K‡i|

eq \o((,M) MvwowUi Avw`‡eM, u = 0

hvÎv ïi“i 3 sec ci MvwowUi †eM 5ms–1 n‡j Gi Z¡iY, a =  eq \f(5,3)  ms–2
(
cÖ_g 10 sec mgqv‡š— †eM, v = u + at = 0 +  eq \f(5,3)  ms–2 ( 10 sec 
= 16.67ms–1

= 16.67ms–1 ( 600 sec = 10002 m ( 10000 m (Ans)
eq \o((,N) cÖ_g 10 sec-G AwZµvš— `~iZ¡, s1 = ut +  eq \f(1,2) at2 = 0 ( 10 +  eq \f(1,2)  (  eq \f(5,3)  ( (10)2 = 83.3m  

†kl 3 sec-G AwZµvš— `~iZ¡, s3
=  eq \f(u + v,2) t



=  eq \f(16.67ms–1 + 0ms–1,2) ( 3 sec




= 25 m 

AZGe, hvÎv¯’j n‡Z 14km `~‡i GKwU †`qvj _vK‡j MvwowU †`qv‡ji mv‡_ av°v Lv‡ebv| 
eq \o((((,cÖkœ(24) gqgbwms‡ni UvDb nj †_‡K †_‡g _vKv GKwU evm Pj‡Z ïi“ Ki‡Q †`‡L GKRb hvÎx evmwU aivi D‡Ï‡k¨ 25 m wcQb †_‡K 10ms–1 †e‡M †`Šo w`‡jb| evmwUi mgZ¡iY wQj 2ms–2
[miKvwi Av‡kK gvngy` K‡jR, Rvgvjcyi]

K.
w¯’wZ¯’vcK msNl© Kv‡K e‡j?
1

L.
euv‡Ki gy‡L iv¯—v KvZ K‡i †njv‡bv _v‡K - e¨vL¨v Ki|
2

M.
10sec c‡i evmwUi †eM KZ n‡e?
3

N.
hvÎxwU ev‡m DV‡Z †c‡iwQj wKbv- MvwYwZK hyw³mn †Zvgvi gZvgZ `vI| 
4

24 bs cÖ‡kœi DËi

eq \o((,K) †h msN‡l©i d‡j wm‡÷‡gi Af¨š—i¯’ e¯‘mg~‡ni †gvU MwZkw³ msiw¶Z nq Zv‡K w¯’wZ¯’vcK msNl© e‡j| 

eq \o((,L) euv‡Ki gy‡L iv¯—v KvZ K‡i †njv‡bv _v‡K - hvbevnb‡K cÖ‡qvRbxq †K›`ªgyLx ej †hvMvb †`evi D‡Ï‡k¨| 

†h‡Kv‡bv e¯‘ e„ËvKvi c‡_ Nyi‡Z PvB‡j e„‡Ëi e¨vmva© eivei †K‡›`ªi w`‡K Gi Ici wbw`©ó gv‡bi ej cÖ‡qvM Kivi cÖ‡qvRb nq hv †K›`ªgyLx ej bv‡g cwiwPZ| euv‡Ki gy‡L iv¯—v KvZ K‡i †njv‡bv _vK‡j H ¯’v‡b hvbevnb f‚wgi Ici Zxh©Kfv‡e ej cÖ‡qvM K‡i| d‡j cÖwZwµqv e‡ji w`KI nq Zxh©Kfv‡e (wecixZ w`‡K)| cÖwZwµqv e‡ji Abyf‚wgK Dcvsk †K›`ªgyLx ejiƒ‡c AvPiY K‡i| 

eq \o((,M) †`Iqv Av‡Q, evmwUi Avw`‡eM, u = 0 ms–1

Ges Z¡iY, a = 2ms–2

mgqKvj, t = 10 sec 



= 20 ms–1 (Ans)
eq \o((,N) g‡b Kwi, †`Šov‡bv kyi“ Kivi t mgq c‡i hvÎxwU evmwU ai‡Z †c‡iwQj| 

mgvav‡b t-Gi ev¯—e gvb cvIqv †M‡j eySv hv‡e †h, hvÎxwU ev‡m DV‡Z †c‡iwQj)| 

t mg‡q hvÎx KZ…©K AwZµvš— `~iZ¡, s1 = 10ms–1 ( t sec = 10 t m Ges evm KZ…©K AwZµvš— `~iZ¡ s2 = ut +  eq \f(1,2) at2 


= 0 ( t +  eq \f(1,2)  ( 2 ms–2 ( (t sec)2 = t2 m 

hvÎx evmwU‡Z DV‡Z n‡j, 


hvÎxi AwZµvš— `~iZ¡ = ev‡mi AwZµvš— `~iZ¡ + 25 m

myZivs hvÎxwU ev‡m DV‡Z †c‡iwQj| 

eq \o((((,cÖkœ(25) †Kvb GKwU e¯‘‡K Abyf‚wg‡Ki mv‡_ GKwU wbw`©ó †Kv‡Y I wbw`©ó we‡M Dc‡ii w`‡K wb‡¶c Kiv nj| Gi d‡j e¯‘wU 6.3  †m‡KÛ mgq a‡i wePiY K‡i Ges 49.53 m Abyf‚wgK `~iZ¡ AwZµg K‡i| 
[jvqÝ ¯‹zj GÛ K‡jR, ˆmq`cyi]

K.
e¨vmva© †f±i Kv‡K e‡j|
1

L.
euvKv c‡_ `ª“ZMvgx Mvox D‡ë hvq †Kb?
2

M.
e¯‘wU‡K KZ †Kv‡Y wb‡¶c Kiv n‡qwQj?
3

N.
4  †m‡KÛ ci e¯‘wUi †eM wbY©q Kiv m¤¢e wKbv MvwYwZK fv‡e wek­lY Ki| 
4

25 bs cÖ‡kœi DËi

eq \o((,K) wØgvwÎK ev wÎgvwÎK Kv‡U©mxq ¯’vbvsK KvVv‡gv‡Z g~j we›`y n‡Z †Kv‡bv we›`yi Ae¯’v‡bi `~iZ¡‡K e¨vmva© †f±i e‡j|

eq \o((,L) euvKv c‡_ `ª“Z MwZ‡Z †gvo wb‡Z PvB‡j Mvoxi Ici e„Ë c‡_i †K›`ª eivei h‡_ó D”Pgv‡bi †K›`ªgyLx ej cÖ‡qvM Kiv cÖ‡qvRb| G ej †hvMvb †`qvi D‡Ï‡k¨ euvKv c‡_i iv¯—vq e¨vswKs Kiv nq, A_©vr iv¯—vi †fZ‡ii cÖvš— n‡Z evB‡ii cÖvš— wKQyUv DuPz ivLv nq| iv¯—vi e¨vswKs Gi Ici wbf©i K‡i hvbevn‡bi m‡e©v”P MwZmxgv| wKš‘ †Kv‡bv †¶‡Î iv¯—vi e¨vswKs Kg nIqv m‡Ë¡I hvbevnb `ª“ZMwZ‡Z †gvo wb‡Z PvB‡j Ach©vß †K›`ªgyLx e‡ji `i“Y Zv †gvo wb‡Z bv †c‡i D‡ë hvq| 

eq \o((,M) †`Iqv Av‡Q, cÖv‡mi wePiYKvj, T = 6.3 sec 


Ges Abyf‚wgK cvj­v, R = 89.53 m 

†ei Ki‡Z n‡e, wb‡¶cY †KvY, (0 =? 

wb‡¶cY †eM v0 n‡j, T =  eq \f(2v0sin(0,g)  Ges R =  eq \f(v20sin2(0,g) 
( 
tan(0 =  eq \f(T2g,2R) =  eq \f((6.3 sec)2 ( 9.8 ms–2,2 ( 89.53 m) = 2.17


( (0 = tan–1 (2.17) = 65.3( (Ans.)
eq \o((,N) (0 Gi gvb T-Gi mgxKi‡Y ewm‡q cvB,

T = eq \f(2v0 sin 65.3(,g) 


= 33.98ms–1 ( cos 65.3( = 14.2ms–1
( wb‡¶c‡Yi 2 sec ci e¯‘wUi †eM wbY©q Kiv m¤¢e Ges D³ †e‡Mi gvb, v = eq \r(vx2 + vy2)

= eq \r((14.2 ms–1)2 + (11.27 ms–1)2)

= 18.13ms–1
eq \o((((,cÖkœ(26) 

[image: image11.emf]   
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Dc‡ii wP‡Î mij‰iwLK c‡_ MwZkxj GKwU e¯‘i mg‡qi mv‡_ †e‡Mi cwieZ©b †`Lv‡bv n‡q‡Q| 

[Avãyj Kvw`i †gvj­v wmwU K‡jR, biwms`x]

K.
UK© Kx?
1

L.
e¨vswKs †Kv‡Yi gvb evov‡j iv¯—vi euv‡K Mvwo Pvjv‡bvi MwZmxgv ev‡o †Kb-e¨vL¨v Ki|
2

M.
DÏxc‡K cÖ`Ë Z_¨vbyhvqx 7 sec mg‡q e¯‘i miY wbY©q Ki|
3

N.
OABCD †jLwU eY©bv Ki Ges GB †jLwP‡Î cÖ`Ë Z_¨ Abyhvqx Ae¯’vb-mgq †jLwPÎ A¼b Ki| 
4

26 bs cÖ‡kœi DËi

eq \o((,K) N~Y©vqgvb †Kvb KYvi e¨vmva© ˆf±i Ges KYvi Ici cÖhy³ e‡ji †f±i ¸Ydj‡K UK© e‡j|

eq \o((,L) Avgiv Rvwb,

Mvwoi MwZ‡eM v, euv‡Ki e¨vmva© r, AwfKl©³ Z¡iY g Ges e¨vswKs †KvY ( n‡j, tan ( = eq \f(v2,rg) 

A_©vr Mvwoi †eM Ges e¨vswKs †Kv‡Yi g‡a¨ GB eM©g~‡ji mgvbycvwZK m¤ú‡K©i Rb¨B e¨vswKs †KvY evo‡j iv¯—vi euv‡K Mvwo Pvjv‡bvi MwZmxgv ev‡o|

eq \o((,M) cÖ`Ë wPÎ n‡Z 7 sec mg‡qi Rb¨ cvB|


[image: image12.emf]   
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      t sec  
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GLv‡b, 7 sec mg‡qi Rb¨ e¯‘i miY n‡e OABCNMO As‡ki †¶Îdj|

(  miY, s = OABCNMO Gi †¶Îdj


= OABM UªvwcwRqv‡gq †¶Îdj +


   MBCN UªvwcwRqv‡gi †¶Îdj 

= 30 m (Ans.)

eq \o((,N) GLv‡b,


OA As‡ki Rb¨ AwZµvš— `~iZ¡, sOA =  eq \f(1,2) ( 2 ( 4 


= 20 m (mg‡eM)


[image: image13.emf]   
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eq \o((((,cÖkœ(27) 


[image: image14.emf]   

45   

O  

6 0   

1 kms – 1  

1 kms – 1  

A   B  


wP‡Î, O we›`y n‡Z `ywU e¯‘‡K lkms–1  †e‡M h_vµ‡g 45( I 60(  †Kv‡Y A I B we›`y‡Z Aw¼Z e¯‘‡K j¶¨ K‡i wb‡¶c Kiv nj|

[gKeyjvi ingvb miKvwi K‡jR, cÂMo]

K.
†K›`ªgyLx Z¡iY Kv‡K e‡j?
1

L.
iv¯—vi ev‡Ki gy‡L iv¯—vi GK cvk DuPz I GK cvk wbPz K‡i ˆZwi Kiv nq †Kb? - e¨vL¨v Ki| 
2

M.
e¯‘Ø‡qi me©vwaK D”PZv KZ?
3

N.
A I B we›`yi ga¨Kvi `yiZ¡ 1000m n‡j, wbw¶ß e¯‘¸‡jv Dfq j¶¨ e¯‘‡K AvNvZ Kivi m¤¢vebv wKiƒc MvwYwZK fv‡e we‡k­lY Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘ e„ËvKvi c‡_ Nyi‡j H e„‡Ëi †K›`ª eivei †h Z¡iY Abyfe K‡i Zv‡K †K›`ªgyLx Z¡iY e‡j|

eq \o((,L) †Kvb Mvwo e„ËvKvi c‡_ euvK †bevi mgq MwZ RoZvi Kvi‡Y Mvwo eµc‡_i ¯úk©K eivei P‡j hvIqvi cÖebZv †`Lvq, hv `~N©Ubv NUv‡Z cv‡i| G `~N©Ubv Gov‡bvi Rb¨ †K›`ªgyLx e‡ji cÖ‡qvRb nq hv Mvwoi PvKv I iv¯—vi ga¨eZx© Nl©Y ej †hvMvb †`q| G Nl©Y e‡ji gvb evov‡bvi Rb¨ iv¯—vi evB‡ii cÖvš— †fZ‡ii cÖv‡š—i †P‡q wKQyUv †Kv‡Y Z_v DPuy‡Z _v‡K| GB Kvi‡Y iv¯—vi GK cvk DuPz I GK cvk wbPz K‡i ˆZix Kiv nq| 

eq \o((,M) GLv‡b
1g e¯‘i wb‡¶cY †eM, u1 = 1 kms–1


= 1000ms–1


Ges wb‡¶cY †KvY, (
= 60(

     2q wb‡¶cY †eM, u2 
= 1 kms–1


= 1000 ms–1

     Ges wb‡¶cY †KvY, (
= 45(
Zvn‡j, 1g e¯‘i †¶‡Î,




= 38265.3m

Avevi, 2q e¯‘i †¶‡Î,




=  eq \f((1000ms–1 ( sin 45()2,2 ( 9.8 ms–2) 



= 25510.2m (Ans.) 
eq \o((,N) GLv‡b,


cÖ_g e¯‘i wb‡¶cY †eM, u1 = 1 kms–1 = 1000 ms–1 



Ges wb‡¶cY †KvY, (1 = 60(

2q e¯‘i wb‡¶cY †eM, u2 = 1 kms–1 = 1000 ms–1


Ges wb‡¶cY †KvY, (2 = 45(.

1g e¯‘i cvj­v, R1 =  eq \f(u12 sin 2(1,g) 



= 88369.94 m




= 102040.8 m ( 88369.94 m




= 13670.88 m

A_©vr, MvwYwZK we‡k­lY †_‡K †`Lv hvq †h, A I B we›`yi ga¨eZx© `~iZ¡ 1000 m m¤¢e bq| (Ans.)
eq \o((((,cÖkœ(28) wb‡Pi †jL wPÎwU GKwU MwZkxj Mvwoi †eM ebvg mgq wb‡`©k Ki‡Q [wPÎ 1]|

K.
Zvr¶wYK Z¡iY Kv‡K e‡j?
1

L.
†Kvb ch©v‡q wbDU‡bi wØZxq m~ÎwU cÖ_g m~‡Î cwiYZ|
2

M.
OA As‡k Z¡iY KZ?
3

N.
†jLwPÎ †_‡K MwZkxj e¯‘i `~iZ¡ wbY©q Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) mg‡qi e¨eavb k~‡b¨i KvQvKvwQ n‡j mg‡qi mv‡_ e¯‘i †e‡Mi cwieZ©‡bi nvi‡K Zvr¶wYK Z¡iY e‡j| 

eq \o((,L) wbDU‡bi 2q m~Î †_‡K Avgiv cvB, 


F = ma





     ( v = aª“eK

A_©vr, w¯’i e¯‘ wPiKvj w¯’i Ges MwZkxj e¯‘i MwZ wPiKvj mylg _vK‡e| hv wbDU‡bi MwZi 1g m~Î| 

A_©vr evwn¨K ej wµqv bv Ki‡j wbDU‡bi 2q m~Î

1g m~Î‡Z cwiYZ nq|
eq \o((,M)
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eq \o((,N) 
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GLv‡b, MwZkxj e¯‘i `~iZ¡, s = OABC UªvwcwRqv‡gi †¶Îdj



= 1050 m (Ans.)  
eq \o((((,cÖkœ(29) A I B `ywU Mvwo GKB¯’vb n‡Z hvÎv ïi“ Kij| A Mvwo 72kmh–1 mg‡e‡M Ges B Mvwo w¯’i Ae¯’vb n‡Z 4ms–2 mgZ¡i‡Y hvÎv ïi“ K‡i PjwZ c‡_ Zviv 200m mvg‡b 160m e¨vmva© Ges 30( e¨vswKs †KvY wewkó eu©v‡Ki m¤§yLxb nj|

[cÂMo miKvwi gwnjv K‡jR, cÂMo]

K.
†K›`ªgyLx ej Kv‡K e‡j?
1

L.
N~Y©biZ †Kvb e¯‘i PµMwZi e¨vmva© 0.2m Gi A_© e¨vL¨v Ki| 
2

M.
KLb 'A' MvwowU‡K 'B' MvwowU AwZµg Ki‡e?
3

N.
hw` Mvwo¸‡jvi MwZi ai‡bi cwieZ©b bv nq Zvn‡j †Kvb MvwowU `yN©Ubvi wkKvi n‡Z cv‡i-MvwYwZK we‡k­l‡Yi gva¨‡g †Zvgvi gZvgZ `vI| 
4

29 bs cÖ‡kœi DËi

eq \o((,K) †K›`ªgyLx ej : †Kvb e¯‘‡K e„ËvKvi c‡_ Nyiv‡Z n‡j H e¯‘i Dci †h ej cÖ‡qvM Kiv nq, ZvB n‡”Q †K›`ªgyLx ej| 

eq \o((,L) N~Y©biZ †Kvb e¯‘i PµMwZi e¨vmva© 0.2m ej‡Z eySvq| H A¶ †_‡K 0.2m `~‡i GKwU we›`y‡Z e¯‘wUi mgMÖ fi cyÄxf‚Z Av‡Q a‡i RoZvi åvgK wnmve Ki‡jB mgMÖ e¯‘wUi RoZvi åvgK cvIqv hv‡e| 

eq \o((,M) vA = 72 kmh–1 =  eq \f(72 ( 100,3600)  ms–1 = 20ms–1

 


S


uB = 0


aB = 4ms–2

B Mvwoi †¶‡Î, s
= 0 ( t +  eq \f(1,2)  ( aB t2


=  eq \f(1,2)  ( 4 ( t2


= 2t2
myZivs, 2t2 = 20t ( t = 10 sec

myZivs, 10 sec ci A MvwowU‡K B Mvwo AwZµg Ki‡e| 

eq \o((,N) GLv‡b, ev‡Ki e¨vmva©, r = 160m 


e¨vw¼s †KvY, ( = 30(

m‡e©v”P †eM, v =? 

Avgiv Rvwb, tan( =  eq \f(v2,rg) 
ev, 
tan30( =  eq \f(v2,160m ( 9.8 ms–2) 
 †h‡nZz, 200 m mvg‡b euvK Gi Ae¯’vb

200 m mvg‡b A Mvwoi †eM = 20 ms–1 

Ges 200 m mvg‡b B Mvwoi †eM vB n‡j, vB2 = 02 + 2 ( aB ( 200



vB
=  eq \r(2 ( 4 ( 200) 



= 40 ms–1
myZivs, B MvwowU `~N©Ubvi wkKvi n‡Z cv‡i| 

eq \o((((,cÖkœ(30) GKwU cÖv‡mi cvj­v 79.5m Ges wePiYKvj 5.3sec. 

[jvjgwbinvU miKvwi K‡jR]

K.
UK© Kv‡K e‡j?
1

L.
†eM wØgvwÎK n‡jI Z¡iY GKgvwÎK n‡Z cv‡i wK?- e¨vL¨v Ki|
2

M.
cÖvmwUi wb‡¶cY †KvY wbY©q Ki|
3

N.
cÖvmwU wb‡¶cY we›`y n‡Z 30m `y‡i Aew¯’Z 32m DPz †`Iqvj‡K AwZµg Ki‡Z cvi‡e wK? - MvwYwZKfv‡e e¨vL¨v Ki|
4

30 bs cÖ‡kœi DËi

eq \o((,K) †h †fŠZ ivwk †Kv‡bv e¯‘‡Z N~Y©b cÖeYZv m„wó K‡i Zv‡K UK© e‡j| cÖhy³ e‡ji gvb Ges N~Y©b A¶ n‡Z e‡ji wµqv‡iLvi j¤^ `~i‡Z¡i ¸Ydj Øviv UK© cwigvc Kiv nq| 

eq \o((,L) GKwU cÖv‡mi †eM wØgvwÎK Ges Z¡iY GKgvwÎK| †eM wØgvwÎK -Giƒc we‡ePbvi KviY n‡jv, †h‡Kv‡bv gyn~‡Z© cÖv‡mi †e‡Mi `ywU Dcvsk _v‡K - Abyf‚wgK Dcvsk I Dj­¤^ Dcvsk| Z¡iY GKgvwÎK-Gi KviY n‡jv, cÖv‡mi †e‡Mi Abyf‚wgK Dcvs‡ki †Kv‡bv cwieZ©b ev Z¡iY N‡U bv, wKš‘ Dj­¤^ Dcvs‡ki Z¡iY eq \o((,g) Gi mgvb| A_©vr GKwU w`K ev gvÎv eivei cÖv‡mi MwZi Z¡iY N‡U| 
eq \o((,M) †`Iqv Av‡Q, cÖv‡mi cvj­v, R = 79.53 m 


Ges wePiYKvj, T = 5.3 sec 

†ei Ki‡Z n‡e, wb‡¶cY †KvY, (0 = ? 

wb‡¶cY †eM v0 n‡j Avgiv Rvwb, R =  eq \f(v02 sin 2(0,g) Ges T =  eq \f(2v0 sin (0,g) 
( 
(0 = tan–1 (1.73) = 60( (Ans.)
eq \o((,N) T =  eq \f(2v0sin (0,g)  mgxKi‡Y (0 Gi gvb ewm‡q v0 Gi gvb wbY©q Kwi| 

( x = 30m Abyf‚wgK `~iZ¡ AwZµg Ki‡Z cÖ‡qvRbxq mgq t n‡j
myZivs cÖvmwU wb‡¶cY we›`y n‡Z 30m `~‡i Aew¯’Z 32 m DuPz †`Iqvj‡K AwZµg Ki‡Z cvi‡e| 

eq \o((((,cÖkœ(31) 

[image: image17.emf] 

40 ms – 1  

30   

3 m  

ˆMvjGcvÓ¡  

dzUej  


[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, ˆmq`cyi, bxjdvgvix]

K.
PµMwZi e¨vmva© wK?
1

L.
cÖwZ †m‡K‡Û 5wU exU ej‡Z wK eyS?
2

M.
DÏxc‡Ki dzUejwUi 2sce ci †e‡Mi gvb wbY©q Ki|
3

N.
DÏxc‡Ki ejwU hw` †Mvj nq Zvn‡j †Mvj‡cv‡÷i `~iZ¡ MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|
4

31 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv `„p e¯‘i mgMÖ fi hw` GKwU wbw`©ó we›`y‡Z †K›`ªxf‚Z Kiv hvq hv‡Z K‡i GKwU wbw`©ó A‡¶i mv‡c‡¶ H †K›`ªxf‚Z e¯‘KYvi RoZvi åvgK, H wbw`©ó A‡¶i mv‡c‡¶ mgMÖ `„p e¯‘i RoZvi åvg‡Ki mgvb nq, Zvn‡j H wbw`©ó A¶ †_‡K †K›`ªxf‚Z e¯‘KYvi j¤^ `~iZ¡‡K PµMwZi e¨vmva© e‡j| 

eq \o((,L) Avgiv Rvwb, mgvb ev cÖvq mgvb ZxeªZv Ges cÖvq mgvb K¤úv¼ wewkó GKB w`‡K AMÖMvgx `ywU kã Zi‡½i DcwicvZ‡bi d‡j k‡ãi jwä cÖve‡j¨i n«vm-e„w×i NUbv‡K exU e‡j|

myZivs cÖwZ †m‡K‡Û 5wU exU ej‡Z eySvq, mgvb ev cÖvq mgvb ZxeªZv Ges cÖvq mgvb K¤úv¼ wewkó GKB w`‡K AMÖMvgx kã Zi½Ø‡qi DcwicvZ‡bi d‡j cÖwZ †m‡K‡Û 5wU Zxeª kã Ges 5wU wb:kã Drcbœ nq|  

eq \o((,M) †`Iv Av‡Q, wb‡¶cY †eM, v0 = 40 ms–1

wb‡¶cY †KvY, (0 = 30(

mgqKvj t = 2 sec

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms–2
†ei Ki‡Z n‡e, Zvr¶wYK †eM, v =? 


= eq \r((34.64 ms–1)2 + (0.4ms–1)2)

= 34.64ms–1 (Ans.) 
eq \o((,N) DÏxc‡Ki ejwU hw` †Mvj nq Zvn‡j †Mvj nIqvi gyn~‡Z© ejwUi Zvr¶wYK D”PZv 3m -Gi mgvb ev Gi †P‡q Kg| wnmv‡ei myweav‡_©, h = 3m awi

Zvn‡j, h = v0 sin(0t –  eq \f(1,2) gt2
†Mvj nIqvi mgq ejwU wb‡Pi w`‡K bvgwQj| ZvB t ( 0.156 sec, eis t = 3.92 sec gvbwU MÖnY‡hvM¨| 

(  
†Mvj‡cv‡÷i `~iZ¡ x = v0 cos(0 t


= 40ms–1 ( cos 30( ( 3.92 sec


= 135.8 m

AZGe dzUejwU wKK †bIqvi ¯’vb n‡Z †Mvj‡cv‡÷i `~iZ¡ 135.8m| 
eq \o((((,cÖkœ(32) GKwU e¯‘‡K 180m DuPz GKwU wgbv‡ii P‚ov n‡Z †d‡j †`Iqv n‡jv| GKB mg‡q GKwU e¯‘‡K 60ms–1  †e‡M Lvov Dc‡ii w`‡K wb‡¶c Kiv n‡jv| wbw¶ß e¯‘wU m‡e©v”P D”PZvq D‡V Avevi f‚wg‡Z cwZZ nq|
[NvUvBj K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, UvsMvBj]

K.
wbDU‡bi MwZi Z…Zxq m~ÎwU wjL|
1

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

M.
e¯‘ `ywU KLb †Kv_vq wgwjZ n‡e?
3

N.
wbw¶ß e¯‘wUi me©vwaK D”PZvi mv‡_ e¯‘wU‡K hw` 30(  †Kv‡Y wb‡¶c Kiv n‡Zv Zvn‡j Gi me©vwaK D”PZvi MvwYwZK Zzjbv Ki|
4

32 bs cÖ‡kœi DËi

eq \o((,K) wbDU‡bi MwZi Z…ZxqZ m~ÎwU n‡jv( cÖ‡Z¨K wµqviB GKwU mgvb I wecixZ cÖwZwµqv Av‡Q| 

eq \o((,L) wbDU‡bi MwZi 2q m~‡Îi MvwYwZK iƒc n‡jv, F = ma 

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

wKš‘ F ( t = e‡ji gvb ( e‡ji wµqv Kvj = e‡ji NvZ 

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) g‡b Kwi, e¯‘ `ywU wb‡¶‡ci t mgq c‡i f‚wg n‡Z h D”PZvq wgwjZ n‡e| 

cÖ_g e¯‘i †¶‡Î, 180 – h = 0. t +  eq \f(1,2)  gt2 – – – (i) 

myZivs e¯‘Øq f‚wg n‡Z 135.9m D”PZvq wb‡¶‡ci 3 sec ci wgwjZ n‡e| 
eq \o((,N) DÏxc‡Ki eY©bv g‡Z, 

wbw¶ß e¯‘wUi me©vwaK D”PZv, H =  eq \f(v02,2g) =  eq \f((60 ms–1)2,2 ( 9.8 ms–2)  = 183.7m 



= 45.92 m 

Abyf‚wg‡Ki mv‡_ 30( †Kv‡Y wb‡¶c Kiv n‡j m‡e©v”P D”PZv c~‡e©i Zzjbvq GK - PZz_vsk n‡Zv| 
eq \o((((,cÖkœ(33) 

[image: image18.emf] 
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A I B `ywU cv¤ú| A cv‡¤úi mvnv‡h¨ C wmwjÛv‡ii cvwb 30 wgwb‡U k~b¨ Ki‡Z cv‡i| wKš‘ A‡a©K cvwb k~b¨ Kivi ci A cv¤úwU bó n‡q hvIqvq B cv¤úwU e¨envi Kiv nq hv Øviv Aewkó cvwb 15 wgwb‡U k~b¨ Kiv hvq| 
[miKvwi wmwU K‡jR, PÆMÖvg]

K.
e‡ji åvgK Kv‡K e‡j?
1

L.
evm/Uªv‡Ki PvKvi bvU-eëz †Lvjvi mgq j¤^v nvZj e¨envi Kiv nq †Kb? 
2

M.
50kg f‡ii †Kvb e¨w³ 10  †KwR f‡ii A bó cv¤úwU wb‡q D we›`y †_‡K jvd w`‡q wb‡P co‡j f‚wg ¯úk© Kivi c~e© gyn~‡Z© MwZkw³ KZ?
3

N.
A I B cv‡¤úi ¶gZv wK GKB-hyw³ mnKv‡i †Zvgvi gZvgZ `vI| 
4

33 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv wbw`©ó A‡¶i Pviw`‡K N~Y©vqgvb †Kv‡bv e¯‘‡Z Z¡iY m„wói Rb¨ cÖhy³ ej Ges N~Y©b we›`y n‡Z e‡ji wµqv †iLvi Ici j¤^ `~i‡Z¡i ¸Ydj‡K e‡ji åvgK e‡j| 

eq \o((,L) evm/Uªv‡Ki PvKvi bvU-eëz †Lvjvi wbw`©ó cwigvY kw³ e¨q Ki‡Z nq| G e¨wqZ kw³ ev K…ZKvR = ej ( e‡ji cÖ‡qvM we›`yi miY = F1 x1 = F2 x2 

 UK© cÖ‡qv‡Mi Rb¨ j¤^v nvZj e¨env‡ii gva¨‡g cÖhy³ e‡ji gvb eûjvs‡k Kwg‡q Avbv nq| 

eq \o((,M) †`Iqv Av‡Q, †gvU fi, m = 50kg + 10kg = 60kg 


D”PZv, h = 10 m 

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2
f‚wg ¯úk© Kivi c~e© gyn~‡Z© MwZkw³ = D we›`y‡Z gnvKlx©q wefe kw³ [coš— e¯‘i kw³i wbZ¨Zv m~Îvbyhvqx] 


= mgh = 60kg ( 9.8 ms–2 ( 10m 



= 5880 J (Ans).
eq \o((,N) wmwjÛv‡ii cvwbi AvqZb, V =  eq \f(1,4)  ( D2h



= 0.25 ( 3.1416 ( (4m)2 (10m 



= 125.664 m3

Ges cvwbi fi, m = V(w = 125.66 4m3 ( 1000 kgm–3


= 125 664 kg

D³ cvwb D‡Ëvj‡bi Mo D”PZv, h =  eq \f(10m,2)  = 5m 

A cv¤úwU m¤ú~Y© wmwjÛv‡ii cvwb 30 wgwb‡U Zzj‡Z cvi‡j Gi 
(  B cv‡¤úi ¶gZv, PB =  eq \f(mgh,t) 


=  eq \f(62832kg ( 9.8 ms–2 ( 7.5m,15 ( 60 sec) 


= 5131.3 Watt ( 3420.85 Watt

myZivs A I B cv‡¤úi ¶gZv GKB bq|

eq \o((((,cÖkœ(34)
[wPUvMvs BDwiqv dvwU©jvBRvi K‡jR]
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K.
cÖvm Kx?
1

L.
nvBI‡qi †gv‡o iv¯—v Xvjy ivLv nq †Kb?
2

M.
DÏxcK Abymv‡i B we›`y‡Z cwZZ cÖv‡mi wb‡¶cY †KvY KZ?
3

N.
wb‡¶cY †KvY GKB n‡j A I B we›`y‡Z cwZZ cÖv‡mi wb‡¶cY †e‡Mi Zzjbv Ki| 
4

34 bs cÖ‡kœi DËi

eq \o((,K) Abyf‚wg‡Ki mv‡_ wZh©Kfv‡e wbw¶ß e¯‘‡K cÖ‡¶cK ev cÖvm e‡j| 

eq \o((,L) nvBI‡qi †gv‡o e„ËvKvi c‡_ hLb hvbevnb †gvo †bq ZLb h‡_ó cwigvY †K›`ªgyLx e‡ji †hvMvb w`‡Z nq| bq‡Zv mij‡iLvq Pjvi cÖeYZvRwbZ Kvi‡Y A_©vr MwZ RoZvi Kvi‡Y MvwowU D‡ë †h‡Z cv‡i| †gv‡o iv¯—v Xvjy Kivi gva¨‡g MvwowUi Ici cÖhy³ cÖwZwµqv e‡ji Abyf‚wgK Dcvsk D³ †K›`ªgyLx e‡ji †hvMvb †`q| 

eq \o((,M) †`Iqv Av‡Q, B we›`y‡Z cwZZ cÖv‡mi Abyf‚wgK cvj­v, R = 40 m 

Ges m‡e©v”P D”PZv, H = 40 m 

†ei Ki‡Z n‡e, wb‡¶cY †KvY, (0 = ? 

wb‡¶cY †eM v0 n‡j, R =  eq \f(v02 sin2(0,g) Ges H =  eq \f(v02 sin2 (0,2g) 
ev, 
(0 = tan–1 (4) = 75.96( (Ans). 
eq \o((,N) A we›`y‡Z cwZZ cÖv‡mi †¶‡Î, RA = 20m =  eq \f(v02A sin 2(0,g) -- (i) 

(  
v0A t v0B = 1 t eq \r(2)
BnvB cÖvmØ‡qi wb‡¶cY †e‡Mi ZzjbvgyjK AbycvZ| 
eq \o((((,cÖkœ(35) GK †jvK 30m `~‡i Aew¯’Z 10m D”PZvq GKwU †`qvj‡K j¶ K‡i ¸wj Qyuoj| ¸wjwU Abyf‚wg‡Ki mv‡_ 30ms–1  †e‡M QyUwQj| [K¨v›U‡g›U cvewjK ¯‹zj GÛ K‡jR, knx` gvneye †mbvwbevm, w`bvRcyi]

K.
†f±i wefvRb Kv‡K e‡j?
1

L.
jb †ivjvi †Vjv A‡c¶v Uvbv mnRZi †Kb? e¨vL¨v Ki|
2

M.
1  †m‡KÛ ci ey‡jUwUi †eM KZ n‡e wbY©q Ki|
3

N.
Abyf‚wgK cvj­v I me©vwaK D”PZv mgvb nIqvi Rb¨ ¸wjwUi †Kv‡Yi gv‡bi Kxi“c cwieZ©b cÖ‡qvRb( MvwYwZK we‡k­l‡Yi gva¨‡g †`LvI| 
4

35 bs cÖ‡kœi DËi

eq \o((,K) GKwU †f±i ivwk‡K `yB ev Z‡ZvwaK mgRvZxq †f±i ivwk‡Z wef³ Kivi c×wZ‡Z †f±i wefvRb e‡j|

eq \o((,L) jb †ivjvi †Vj‡j cÖhy³ e‡ji Dj­¤^ Dcvsk wb‡Pi w`‡K nq, G‡Z e¯‘wUi AvcvZ IRb Ges Nl©Y †e‡o hvq| ZvB G‡K †V‡j wb‡Z Kó †ewk nq| wKš‘ GKB e‡j G‡K Uvbv n‡j cÖhy³ e‡ji Dj­¤^ Dcvsk Ic‡ii w`‡K wµqv K‡i| G‡Z e¯‘wUi AvcvZ IRb Ges Nl©Y K‡g hvq| ZvB †ivjviwU‡K †U‡b †bIqv mnRZi cÖwµqv| 

eq \o((,M) cÖkœg‡Z, wb‡¶cY †KvY, (0 = tan–1  eq \f(10m,30m) = 18.435( 


[image: image20.emf]   

 o  

30 m  

10 m  


wb‡¶cY‡eM, v0 = 30ms–1
mgqKvj, t = 1 sec

( wbGÞcGYi 1 sec ci eyGj wUi ˆeM, v = eq \r(vx2 + vy2) = eq \r(28.462 + 0.3132)


= 28.46 ms–1 (Ans.)
eq \o((,N) Abyf‚wgK cvjøv I me©vwaK D”PZv mgvb n‡j, 


R = H 

( 
(0 = tan–1 4 = 75.96(
myZivs Abyf‚wgK cvjøv I me©vwaK D”PZv mgvb nIqvi Rb¨ ¸wjwUi †Kv‡Yi gv‡bi cwieZ©b cÖ‡qvRb = 75.96( – 18.435(



= 57.525( (e„w×)

eq \o((((,cÖkœ(36) evsjv‡`k-fviZ wµ‡KU †Ljvq mvwKe Avj nvmvb 25 ms–1  †e‡M I 30( †Kv‡Y GKwU ej‡K e¨vU Øviv AvNvZ Kij| 30m `~‡i weivU †Kvnwj f‚wg †_‡K 3m jvwd‡q K¨vPwU jy‡d †bqvi †Póv Kij Avevi 75m `~‡i `uvwo‡q _vKv †ivwnZ kg©v 7ms–1 mg‡e‡M K¨vPwU †bqvi Rb¨ †`Šo w`j| [RqcyinvU miKvwi K‡jR, RqcyinvU]
K.
ZvrÿwYK †eM Kx?
1

L.
mg‡e‡M Pjgvb e¯‘i †ÿ‡Î Ae¯’vb mgq †jLwPÎ †Kgb n‡e e¨vL¨v Ki|
2

M.
weivU †Kvnwj Avi KZ D”PZv jvwd‡q DV‡Z cvi‡j K¨vPwU wb‡Z cviZ? 
3

N.
†ivwnZ kg©v K¨vPwU wb‡Z †c‡i wQj wKbv( MvwYwZKfv‡e e¨vL¨v Ki| 
4

36 bs cÖ‡kœi DËi

eq \o((,K) mgq e¨eavb k~‡b¨i KvQvKvwQ n‡j †Kvb e¯‘ GKK mg‡q wbw`©ó w`‡K †h `~iZ¡ AwZµg K‡i Zv‡K H e¯‘i ZvrÿwYK †eM e‡j|

eq \o((,L) mg‡e‡M Pjgvb e¯‘i Ae¯’vb I mg‡qi g‡a¨ m¤úK© nj s = vt, hv‡K Avgiv y = mx Gi mv‡_ Zzjbv Ki‡Z cvwi| myZivs mg‡e‡M Pjgvb e¯‘i Ae¯’vb ebvg mg‡qi †jLwPÎ GKwU g~jwe›`yMvgx mij‡iLv| 

eq \o((,M) †`Iqv Av‡Q, e‡ji Avw`‡eM, v0 = 25ms–1 


    wb‡ÿcY †KvY, (0
= 30(

wb‡ÿcY ¯’vb n‡Z †Kvnwji `~iZ¡, s = 30 m 

g‡b Kwi, ejwUi 30 m AwZµ‡g cÖ‡qvRbxq mgq t Ges GB mgq c‡i e‡ji D”PZv h. 

Avgiv Rvwb, s = (v0 cos() t

ev, 
30 = 25 ( cos 30 ( t 

(  
t = 1.386 sec. 

Avevi,
h = vyot –  eq \f(1,2)  ayt2
ev,

h = v0 sin (0 t –  eq \f(1,2)  gt2
ev,

h = 25 ( sin 30 ( 1.386 –  eq \f(1,2)  ( 9.8 ( (1.386)2

   
= 7.91 m 

myZivs, weivU †Kvnwj f‚wg n‡Z AviI = (7.91 ( 3)m = 4.91m D”PZvq jvwd‡q DV‡Z cvi‡j K¨vPwU wb‡Z cviZ| 
eq \o((,N) †`Iqv Av‡Q, e‡ji Avw`‡eM, v0  = 25 ms–1 

wb‡ÿcY †KvY, (0 = 30(
g‡b Kwi, ejwUi AveZ©b Kvj = T sec 

Avgiv Rvwb,
T =  eq \f(2 v0  sin(0,g) 

ev,
T =  eq \f(2 ( 25 ( sin 30,9.8) 

(  
T = 2.55 sec

myZivs, T = 2.55 sec ci ejwU f‚wg‡Z wd‡i Avm‡e| 

2.55 sec G AwZµvšÍ Abyf‚wgK `~iZ¡, s = v0 cos (0 T 




= 25 ( cos 30 ( 2.55




= 55.21 m 



                                    = 2.83 sec

( T < t

myZivs, †ivwnZ kg©v †cuŠQv‡bvi c~‡e©B ejwU f‚wg‡Z cwZZ nq| 

AZGe, †ivwnZ kg©v K¨vPwU wb‡Z cv‡iwb| 

eq \o((((,cÖkœ(37) Aa©-wK‡jvwgUvi cÖk¯’ GKwU †mÖvZnxb b`x cvi nIqvi Rb¨ GKwU †Reªv b`xi cÖ¯’ eivei 5ms–1  †e‡M hvÎv ïiæ K‡i| †Reªvi Dcw¯’wZ †Ui †c‡q b`xi GKB w`K †_‡K 20m `~i n‡Z GKwU Kzwgi †Reªvi hvÎv ïiæi 54 c‡i 6ms–1  †e‡M AMÖmi nq|

[RqcyinvU miKvwi K‡jR, RqcyinvU]

K.
†¯‹jvi ¸Yb Kv‡K e‡j?
1

L.
jb †ivjvi Uvbvi mgq AvcvZ IRb K‡g hvq †Kb?
2

M.
DÏxc‡K KzwgiwU †Reªv‡K ai‡Zv cvi‡e wKbv-MvwYwZK we‡køl‡Yi gva¨‡g †`LvI|
3

N.
hw` b`x‡Z †mÖv‡Zi †eM 10ms–1 _vK‡Z Zvn‡j †ReªvwU KZ mgq Av‡M/c‡i †mÖvZnxb Ae¯’vq †P‡q b`xi Aci Zx‡i †cŠQv‡Z cviZ? 
4

37 bs cÖ‡kœi DËi

eq \o((,K) `ywU †f±i ivwk‡K †h wbq‡g ¸Y Ki‡j ¸Ydj GKwU †¯‹jvi ivwk cvIqv hvq, ¸Y‡bi †mB wbqg‡K †¯‹jvi ¸Yb e‡j| 

eq \o((,L) 
GLv‡b, jb †ivjvi Uvbvi mgq Uvb ej F Gi Dj¤^ Dcvsk IR‡bi wecixZ w`‡K wµqv K‡i| d‡j Gi jwä IRb nq W – F sin (| GRb¨ jb †ivjvi Uvbvi mgq AvcvZ IRb K‡g hvq|

eq \o((,M)  †`Iqv Av‡Q, b`xi cÖ¯’ s =  eq \f(1,2)  km = 500 m 


†Reªvi †eM u = 5 ms–1 


Kzwg‡ii †eM v = 6 ms–1 
Avevi, Kzwg‡ii Rb¨ `~iZ¡ = (500 + 20) m = 520 m 

350 m AwZµg Ki‡Z †Reªvi cÖ‡qvRbxq mgq, t1 =  eq \f(350,5)  = 70 sec 

myZivs, Kzwgi †Reªv‡K aivi c~‡e©B †ReªvwU b`x cvi n‡q P‡j hv‡e|

AZGe, Kzwgi †Reªv‡K ai‡Z cvi‡e bv| 
eq \o((,N) †`Iqv Av‡Q, †mÖv‡Zi †eM, u = 10 m/s


†Reªvi †eM, v = 5 ms–1

b`xi cÖ¯’, s = 500 m

†mÖvZ I †Reªvi †e‡Mi ga¨eZx© †KvY (( = 90(
†Reªvi jwä †eM, R = eq \r(u2 + v2)
Avevi,
 eq \f(s,s()  = cos ( 



=  eq \f(1117.84,11.18) sec 



= 99.99 sec



(  t( ( 100 sec 

myZivs, wØZxq †ÿ‡ÎI †mÖvZnxb Ae¯’vi mgvb mgq jvM‡e| 
eq \o((((,cÖkœ(38) GKRb evjK GK wgUvi `xN© GKwU myZvi AšÍfv‡M 100g f‡ii GKwU e¯‘ †e‡a 50ms–1  †e‡M Abyf‚wgK fv‡e Nyivq| e¯‘wU f‚wg n‡Z 3m DPz‡Z Aew¯’Z| nVvr e¯‘wU Qy‡U wM‡q 50m `~‡i `uvov‡bv evj‡Ki w`‡K Qy‡U †M‡j| 

[nvRxMÄ g‡Wj BDwbfvwm©wU K‡jR, nvRxMÄ, Puv`cyi]

K.
w¯úÖs aªæeK Kx?
1

L.
Kuv‡Pi mv‡_ cvi‡`i ¯úk© †KvY 140( nq †Kb? 
2

M.
e¯‘wUi †K›`ªgyLx ej wbY©q Ki|
3

N.
e¯‘wU Qy‡U wM‡q evjK‡K AvNvZ K‡iwQj wK? we‡kølY c~e©K gZvgZ `vI| 
4

38 bs cÖ‡kœi DËi

eq \o((,K) w¯’wZ¯’vcK mxgvi g‡a¨ w¯úÖs Gi Dci cÖhy³ ej I ˆ`N©¨ cwieZ©‡bi AbycvZ‡K w¯úÖs aªæeK e‡j| 

eq \o((,L) cvi‡`i NbZ¡ Kuv‡Pi NbZ¡ A‡cÿv †ewk nIqvq cvi` KuvP‡K †fRvq bv| GRb¨ †ÿ‡Î ¯úk© †Kv‡Yi gvb 90( A‡cÿv eo nq Ges GB ¯úk© †Kv‡Yi gvb 140( nq| 

eq \o((,M) †`Iqv Av‡Q,
myZvi ˆ`N©¨, r = 1m 

Avgiv Rvwb, Fc =   eq \f(mv2,r)  =  eq \f(0.1 ( (50)2,1) 
( 
F = 250N (Ans).
 
eq \o((,N)  †`Iqv Av‡Q,
e¯‘i Avw`‡eM, v0 = 50ms–1 



e¯‘i †eM I Abyf‚wgi ga¨eZx© †KvY, (0 = 0( 



e¯‘i D”PZv, h = 3m 

g‡b Kwi, e¯‘wU t mgq ci f‚wg‡Z cwZZ nq| 

Avgiv Rvwb, h = vyo +  eq \f(1,2)  a yt2
ev,
h = v0 sin (0 +  eq \f(1,2)  ( gt2
t mg‡qi e¯‘i AwZµvšÍ Abyf‚wgK `~iZ¡, s = v0  cos(0xt 






= (50 ( cos 0.782)m 





      (  s 
= 39.1 m < 50 m 

myZivs, ejwU evj‡Ki wbKU †cuŠQv‡bvi c~‡e©B f‚wg‡Z cwZZ n‡e|

AZGe, ejwU evjKwU‡K AvNvZ Ki‡Z cv‡iwb| 

eq \o((((,cÖkœ(39) bvwmg I mygb ek©v wb‡ÿc cÖwZ‡hvwMZvq Ask MÖnY K‡iwQj| bvwmg Abyf‚wg‡Ki mv‡_ 30( †Kv‡Y f‚c„ô †_‡K 40ms–1  †e‡M ek©v wb‡ÿc Kij| wb‡ÿ‡ci ¯’vb †_‡K 30m `~‡i 15m DuPz GKwU †`qvj wQj|
[Mvsbx wWMÖx K‡jR, †g‡nicyi] 

K.
¯úk© †KvY wK?
1

L.
ZvrÿwYK `ªæwZ ej‡Z wK eyS? e¨vL¨v Ki|
2

M.
1 s ci ek©vi †eM KZ n‡e?
3

N.
ek©vwU †`Iqvj‡K UcKv‡Z cvi‡e wKbv(MvwYwZKfv‡e e¨vL¨v Ki
4

39 bs cÖ‡kœi DËi

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

eq \o((,L) mg‡qi e¨eavb k~‡b¨i KvQvKvwQ n‡j mg‡qi mv‡_ e¯‘i `yi‡Z¡i cwieZ©‡bi nvi‡K ZvrÿwYK `ªæwZ ev `ªæwZ e‡j| 

g‡b Kwi, mij c‡_ MwZkxj GKwU e¯‘ t mg‡q x `~i‡Z¡ Ae¯’vb K‡i| t + (t mg‡q D³ e¯‘ x + (x `~i‡Z¡ Ae¯’vb K‡i| (t AviI ÿz`ª n‡j (s I ÿz`ª n‡e|

v =   eq \a(lim,(t (o)   eq \f((x + (x) – x,(t + (t) – t) 
v =  eq \a(lim,(t (o)    eq \f((x,(t) 
GLv‡b v ZvrÿwYK `ªæwZ wb‡`©k K‡i| 
eq \o((,M) GLv‡b, wb‡ÿcY †KvY, (0 = 30(

†eM, v0 = 40ms–1

1 sec ci, v = ? 


ax = 0 

( 
ay = – g 



= 36.11 ms–1
( 
1 sec ci †eM = 36.11 ms–1 (Ans).
eq \o((,N) GLv‡b 
v0 = 40ms–1


(0 = 30(


x = 30 m



y = ?

Avgiv Rvwb, y = x tan(0 –  eq \f(1,2)   eq \f(gx2,(v0 cos(0)2) 


= 13.645 

†h‡nZz ek©v KZ…©K 30 m `~‡i AwZµvšÍ D”PZv 13.645 m < 15m| AZGe ek©vwU †`Iqvj UcKv‡Z cvi‡e bv|

eq \o((((,cÖkœ(40) Lyjbv †_‡K GKwU †Uªb h‡kv‡ii D‡Ï‡k¨ †Q‡o hvq| †UªbwU Lyjbv †_‡K 2km `~‡i Aew¯’Z †`ŠjZcyi †÷kbwU cÖ_‡g AwZµg K‡i| hvÎv ïiæi cÖ_g 30 wgwbU ci bIqvcvov AwZµ‡gi mgq †UªbwU 0.02ms–2 mylg Z¡i‡Y wQj| Gici †UªbwU mylg †e‡M h‡kv‡i G‡m †cuŠQvq| 
[miKvwi byiæbœvnvi gwnjv K‡jR, wSbvB`n]

K. 
†eM Kv‡K e‡j?
1

L.
†Kvb Mvox nVvr hvÎv ïiæ Ki‡j hvÎxiv wcQ‡bi w`‡K Szu‡K c‡o †Kb-e¨vL¨v Ki|
2

M.
†`ŠjZcyi †÷kb AwZµgKv‡j †UªbwUi †eM wbY©q Ki|
3

N.
bIqvcvov †_‡K h‡kvi ch©šÍ †UªbwUi Z¡iY †Kgb wQj - MvwYwZK we‡kølYmn gZvgZ `vI|
4

40 bs cÖ‡kœi DËi

eq \o((,K) mg‡qi e¨eavb k~‡b¨i KvQvKvwQ n‡j †Kvb e¯‘ wbw`©ó w`‡K wbw`©ó mg‡q †h `~iZ¡ AwZµg K‡i Zv‡K †eM ev ZvrÿwYK †eM e‡j|

eq \o((,L) †Kvb Mvox nVvr hvÎv ïiæ Ki‡j hvÎxiv wcQ‡bi w`‡K Suy‡K c‡o w¯’i RoZvi Kvi‡Y| hvÎv ïiæi Av‡M MvwowU w¯’i _vKvi `iæY hvÎxiv w¯’i RoZv cÖvß nq Z_v wPiKvj w¯’i _vK‡Z Pvq| d‡j Mvox Pjv ïiæ Ki‡jI hvÎxiv w¯’i _vK‡Z Pvq Z_v wcQ‡bi w`‡K Szu‡K c‡o| 

eq \o((,M) GLv‡b, `~iZ¡, s = 2km 



= 2000m 


Z¡iY, a = 0.02 ms–2

Avw`‡eM, v0  = 0 ms–1 


 †`ŠjZcyi AwZµg Kivi mgq †eM, v = ? 

Avgiv Rvwb,  s = v0 t +  eq \f(1,2)  at2
( 
 †`ŠjZcyi †÷kb AwZµgKv‡j †UªbwUi †eM = 8.944 ms–1. 

(Ans.)
eq \o((,N) GLv‡b,  mgq, t = 30 min = 1800 sec

Z¡iY, a = 0.02 ms–2
Avw`‡eM, v0 = 0 

bIqvcvov †÷kb AwZµgKv‡j 

†eM, v = v0 + at


= 0 + 0.02ms–2 ( 1800 sec


= 36 ms–1
bIqvcvov †÷kb †_‡K

h‡kvi ch©šÍ †UªbwU mg‡e‡M MwZkxj wQj

A_©vr G‡ÿ‡Î  v0  = v = 36 ms–1
Z¡iY,  a =  eq \f(v – v0,t)  =  eq \f(36 ms–1 – 36ms–1,t)   = 0 

A_©vr bIqvcvov †_‡K h‡kvi ch©šÍ †UªbwUi Z¡iY k~b¨ wQj| 
eq \o((((,cÖkœ(41) mv‡jnv I mvwenv 26 gvP© 2015 Gi gnvb ¯^vaxbZv w`em wµqv cÖwZ‡hvwMZvq ek©v wb‡ÿc B‡f‡›U Abyf‚wg‡Ki mv‡_ h_vµ‡g 41( I 43(  †Kv‡Y Ges 37ms–1 I 35 ms–1  †e‡M ek©v wb‡ÿc K‡i|
[†Kkecyi K‡jR, †Kkecyi, h‡kvi]

K.
GKK †f±i ej‡Z Kx eyS?
1

L.
gnvKlx©q †ÿ‡Î †Kvb we›`yi cÖvej¨ 10Nkg–1 ej‡Z wK eyS?
2

M.
mv‡jnvi ek©v me©vwaK KZ D”PZvq D‡VwQj?
3

N.
cÖwZ‡hvwMZvq †K weRqx n‡qwQj? MvwYwZK we‡køl‡Yi gva¨‡g †Zvgvi DË‡ii mZ¨Zv hvPvB Ki|
4

41 bs cÖ‡kœi DËi

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

eq \o((,L) gnvKlx©q †ÿ‡Îi †Kvb we›`yi cÖvej¨ 10Nkg–1 ej‡Z †evSvq H we›`y‡Z ¯’vwcZ 1 kg f‡ii e¯‘ 1kg ( 10Nkg–1 = 10N ej jvf Ki‡e|

A_ev H we›`y‡Z 3 kg f‡ii e¯‘ ¯’vcb Ki‡j Zvi Dci cÖhy³ ej n‡e 3kg ( 10Nkg–1 = 30N.  

eq \o((,M) †`qv Av‡Q,  mv‡jnvi ek©vi †eM, v0 =37 ms–1

mv‡jnvi ek©vi wb‡ÿcY †KvY, ( = 41(

Ges ek©vi m‡e©v”P D”PZv, H = ? 


= 30.06 m. (Ans.)
eq \o((,N) mv‡jnv I mvwenvi g‡a¨ hvi Abyf‚wgK cvjøv †ewk n‡e †m weRqx n‡e|

†`qv Av‡Q, mv‡jnvi ek©vi †eM, v0  = 37 ms–1

mv‡jnvi ek©vi wb‡ÿcY †KvY, ( = 41(

ek©vi Abyf‚wgK cvjøv, R1 =? 


AwfKl©R Z¡iY, g = 9.8 ms–2


ek©vi Abyf‚wgK cvjøv, R2 = ? 




g = 9.8 ms–2
( 
R2 < R1 A_©vr, mv‡jnv weRqx n‡e| 


eq \o((((,cÖkœ(42) 
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wP‡Î cÖwÿß we›`y, O n‡Z GKwU e¯‘ 5.35s mg‡q OAC c_ AwZµg K‡i|
[ei¸bv miKvwi K‡jR, ei¸bv]

K.
†K›`ªxgyLx Z¡iY wK?
1

L.
Òe„ËvKvi c‡_ mylg `ªæwZ‡Z †K›`ªgyLx Z¡iY _v‡K - e¨vL¨v Ki|
2

M.
DÏxc‡Ki ( Gi wbY©q Ki|
3

N.
DÏxc‡Ki cÖwÿß e¯‘wUi me©vwaK D”PZv wbY©q Kiv m¤¢e wKbv- MvwYwZKfv‡e we‡kølY Ki| 
4

42 bs cÖ‡kœi DËi

eq \o((,K) e„Ëc‡_ N~Y©biZ KYv ev e¯‘i †K‡›`ªi Awfgy‡L †h Z¡iY _v‡K, Zv‡K †K›`ªgyLx Z¡iY e‡j| 

eq \o((,L) e„ËvKvi c‡_ mylg `ªæwZ‡Z N~Y©biZ †Kvb e¯‘‡K, H e„Ëc‡_ AveZ©biZ ivL‡Z n‡j GKwU †K›`ªgyLx ej cÖ‡qvM Ki‡Z nq| Avi ej _vK‡j Aek¨B Z¡iY _vK‡e| myZivs e„ËvKvi c‡_ mylg `ªæwZ‡Z N~Y©biZ †Kvb e¯‘i †K›`ªgyLx Z¡iY _v‡K| 

eq \o((,M) GLv‡b,
wePiYKvj, T = 5.35s 


cvjøv, R = 79.53m 


wb‡ÿcY †KvY, ( = ?

Avgiv Rvwb,  T  =  eq \f(2v0sin(,g) 
ev,
tan ( =  eq \f(T2g,2R) 


= 60.44( (Ans.)
eq \o((,N) Avgiv Rvwb, me©vwaK D”PZv, H = eq \f(v02sin2(,2g)----- (iii) 

†h‡nZz wePiYKvj, T Ges ( Gi gvb Rvbv Av‡Q myZivs ( Ges T Gi gvb T =  eq \f(2v0 sin(,g)  GB mgxKi‡Y, emv‡j wb‡ÿcY †eM v0 cvIqv hv‡e| 

v0  Ges ( Gi gvb DcwiD³ (iii) bs mgxKi‡Y emv‡j me©vwaK D”PZv cvIqv hv‡e|


[image: image22.wmf] evsjv‡`k-Bsj¨vÛ Iqvì© Kvc wµ‡KU g¨v‡P gykwdKzi iwng e¨vU w`‡q ej‡K AvNvZ Kivq 30 m/sec  †e‡M f‚wgi mv‡_ 20(  †Kv‡Y ejwU cÖwÿß n‡jv| ejwU †h w`‡K hvw”Qj †mw`‡K evDÛvwii `~iZ¡ wQj 70 m Ges evDÛvwi †_‡K 11 m  †fZ‡i wdwìs KiwQj wµm RW©vb|
[†fvjv miKvwi K‡jR, †fvjv]

K.
cÖvm Kx?
1

L.
cÖv‡mi MwZ wØgvwÎK n‡jI Z¡iY GKgvwÎK-e¨vL¨v Ki|
2

M.
ejwUi me©vwaK D”PZv wbY©q Ki| 
3

N.
wµm RW©v‡bi ejwUi K¨vP aivi m¤¢vebv MvwYwZK fv‡e hvPvB Ki|
4

43 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘‡K Abyf‚wg‡Ki mv‡c‡ÿ wZh©K fv‡e wb‡ÿc Kiv n‡j Zv‡K cÖvm e‡j|

eq \o((,L) cÖv‡mi g‡a¨ GKB mv‡_ †e‡Mi Abyf‚wgK I Dj¤^ Dcvsk _v‡K| wKš‘ Gi Z¡iY ïay Dj¤^ w`‡K KvR K‡i Ges Abyf‚wgK eivei Z¡iY k~b¨ nq| ZvB cÖv‡mi †eM wØgvwÎK n‡jI Z¡iY GKgvwÎK| 

eq \o((,M) †`Iqv Av‡Q,  e‡ji Avw`‡eM v0 = 30 m/s 

cÖ‡ÿcY †KvY (0 = 20( 

ejwUi m‡e©v”P D”PZv hmax = ? 

Avgiv Rvwb,  hmax =  eq \f((v0sin(0)2,2g) 
( 
hmax– = 5.37 m (Ans.)
eq \o((,N)  †`Iqv Av‡Q, e‡ji Avw`‡eM v0  = 30 m/s

cÖ‡ÿcY †KvY (0 = 20(
e‡ji cÖ‡ÿcY ¯’vb n‡Z wdìv‡ii `~iZ¡ s = (70 – 11) m 



= 59 m 

g‡bKwi, ejwU t mgq cvi f‚wg‡Z cwZZ nq| 

GLv‡b, 


vyo = – v0sin(0  ms–1

ay = g ms–2
ev,
t =  eq \f(2v0sin(0,g)
ev,
t =  eq \f(2 ( 30 ( sin 20,9.8) 
( 
t = 2.094 sec.  

( 
t mg‡q ejwUi AwZµvšÍ Abyf‚wgK `~iZ¡ s( = v0 cos(0t 




= 30 ( cos 20 ( 2.094 




= 59 m 

( 
wdìvi 59 m `~i‡Z¡ `vwo‡q wQj, ZvB †m ejwU cZ‡bi c~‡e©B K¨vP a‡i †dj‡e| 

eq \o((((,cÖkœ(44) wb‡Pi wPÎwU ch©‡eÿY K‡i DËi `vI(
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 [¸iæ`qvj miKvwi K‡jR, wK‡kviMÄ]
K.
cÖvm Kx?
1

L.
Mo‡eM †_‡K Kxfv‡e ZvrÿwYK †eM cvIqv hvq?
2

M.
DÏxc‡K AB = 9.8 m n‡j A †_‡K B †Z gv‡e©j †h‡Z KZ mgq jvM‡e? Ges B †Z †eM KZ n‡e?
3

N.
DÏxc‡K e¯‘wU hw` Lvov AO c‡_ coZ Z‡e mgq I †eM Awfbœ _vK‡e wKbv-MvwYwZKfv‡e e¨vL¨v Ki|
4

44 bs cÖ‡kœi DËi

eq \o((,K) Abyf‚wg‡Ki mv‡_ 90( wfbœ Aci †Kv‡bv †Kv‡Y wbwÿß e¯‘ hw` evavnxbfv‡e MwZkxj n‡q †Kej AwfK‡l©i cÖfv‡e †_‡K cive„ËvKvi c‡_ Pj‡Z _v‡K Z‡e H e¯‘‡K GKwU cÖvm e‡j|

eq \o((,L) (t mgq e¨eav‡b †Kv‡bv e¯‘i miY (s n‡j H mgq e¨eav‡b Mo‡eM,  eq \o((,v) =  eq \f((s,(t) ----------------- (i)

wKš‘ Avgiv Rvwb, †Kv‡bv gyn~‡Z©‡K wN‡i AwZ Aí mgq e¨eav‡b mg‡qi mv‡c‡ÿ mi‡Yi nvi‡K ZvrÿwYK †eM e‡j|

myZivs †Kv‡bv gyn~Z©‡K wN‡i AZ¨í mgq e¨eav‡b Mo‡e‡Mi mxgvwšÍK gvb wb‡jB ZvrÿwYK †eM cvIqv hvq|

eq \o((,M) †`Iqv Av‡Q, †njv‡bv Z‡ji ˆ`N©¨, s = 9.8 m


Ges †njv‡bv Z‡ji AvbwZ, ( = 30(

Avw`‡eM, u = 0

†ei Ki‡Z n‡e, mgq, t = ?


Ges †kl‡eM, v = ?

†njv‡bv Zj eivei Kvh©Ki Z¡iY, a = g cos(90( – 30()


= 9.8 ms–2 (  eq \f(1,2) 


= 4.9 ms–2
Avevi, v = u + at = 0 + 4.9 m/s2 ( 2 sec = 9.8 m/s

Ans: 2 sec, 9.8 m/s
eq \o((,N) AO c‡_i ˆ`N©¨, h = AB sin 30( = 9.8 m (  eq \f(1,2) = 4.9 m

AO c‡_ Z¡iY = AwfKl©R Z¡iY, g = 9.8 m/s2
Avw`‡eM, u = 0

e¯‘wU AO c‡_ bvg‡Z t cwigvY mgq jvM‡j,

h = ut +  eq \f(1,2)gt2 =  eq \f(1,2)gt2 [( u = 0]

( t =  eq \r(\f(2h,g)) =  eq \r(\f(2 ( 4.9m,9.8 ms–2)) = 1 sec

AO c_ bvgv †k‡l cÖvß †eM, v = u + gt = 0 + 9.8 ms–2 ( 1 sec


= 9.8 ms–1
myZivs DÏxc‡Ki e¯‘wU hw` Lvov AO c‡_ coZ Z‡e †eM Awfbœ _vK‡jI mgq Awfbœ _vK‡e bv|

eq \o((((,cÖkœ(45) GKwU 1000 kg Mvwoi †eM ebvg mgq †jLwPÎ wb¤œiƒcÑ

 [RqcyinvU Mvj©m K¨v‡WU K‡jR]

K.
cÖm½ KvVv‡gv ej‡Z wK eyS?
1

L.
ˆiwLK MwZ I †KŠwYK MwZi g‡a¨ m¤úK© wK?
2

M.
wP‡Î D‡jøwLZ Mvwo 3s G KZ `~i AwZµg Ki‡e?
3

N.
MvwYwZK we‡køl‡Yi gva¨‡g †`LvI †h, PZz_© †m‡K‡Û MvwowUi Dci evav`vbKvix ej wµqvkxj wQj|
4

45 bs cÖ‡kœi DËi

eq \o((,K) †h `„p e¯‘i mv‡c‡ÿ wÎgvwÎK ¯’v‡b †Kvb we›`y‡K mywbw`©ó Kiv nq Zv‡K cÖm½ KvVv‡gv e‡j| 

eq \o((,L) †KŠwYK †eM I ˆiwLK †e‡Mi m¤úK© n‡”Q,

ˆiwLK †eM = †KŠwYK †eM x e„‡Ëi e¨vmva© 

hw` ˆiwLK †eM, v , †KŠwYK †eM ( Ges e„‡Ëi e¨vmva© r n‡j , v = r(
eq \o((,M) 

wP‡Î, 3s G Mvwoi AwZµvšÍ `~iZ¡ †jLwP‡Î 3s ch©šÍ †j‡Li †ÿÎd‡ji mgvb|

( 3s ch©šÍ AwZµvšÍ `~iZ¡ S n‡j,

S = (OAD-Gi †ÿÎdj +ABCD AvqZ‡ÿ‡Îi †ÿÎdj


=  eq \f(1,2) ( OA ( AD + AB ( AD

eq \o((,N) PZz_© †m‡K‡Û MvwowUi Dci g›`b ej wµqvkxj wQj| PZz_© †m‡K‡Û g›`b †jLwP‡Îi Xv‡ji mgvb|


( PZz_© †m‡K‡Û Z¡iY, a =  eq \f(10 ms(1 ( 0 ms(1, 3s ( 4s) 

= ( 10ms(2
( g›`b

= 10 ms(2 
= 10000 N (Ans.)  

eq \o((((,cÖkœ(46) GKwU evm w¯’i Ae¯’vb n‡Z 1 ms(2 mgZ¡i‡Y Pjv ïiæ Kij| GKRb hvÎx GKB mgq D³ ev‡mi wcQ‡bi `iRv n‡Z 50 m wcQ‡bi †Kvb ¯’vb n‡Z evmwU‡K aivi Rb¨ ev‡mi wcQb wcQb 20ms(1 mg‡e‡M †`Š‡o wcQ‡bi `iRv w`‡q ev‡m DVj| ev‡mi mvg‡bi `iRv wcQ‡bi `iRv n‡Z 2m mvg‡b|

[Puv`cyi miKvwi gwnjv K‡jR, Puv`cyi]

K.
ZvrÿwYK †eM Kv‡K e‡j?
1

L.
mylg ˆiwLK MwZ‡Z Z¡iY _v‡K bv wKš‘ e„Ë c‡_ mg`yªwZ‡Z N~Y©vqgvb e¯‘i Z¡iY _v‡K †Kb? e¨vL¨v Ki|
2

M.
evmwU 4_© †m‡K‡Û KZ `~iZ¡ AwZµg Ki‡e wbY©q Ki|
3

N.
DÏxc‡Ki hvÎx Kx †`Š‡o evmwUi mvg‡bi `iRv w`‡q DV‡Z PvB‡j DV‡Z cvi‡e? MvwYwZK we‡kølY K‡i †Zvgvi gZvgZ `vI|
4

46 bs cÖ‡kœi DËi

eq \o((,K) mg‡qi e¨eavb k~‡b¨i KvQvKvwQ n‡j e¯‘i mi‡Yi nvi‡K ZvrÿwYK †eM ejv nq| 

eq \o((,L) mylg ˆiwLK MwZ‡Z Pjgvb †Kv‡bv e¯‘i Z¡iY _v‡K bv KviY G‡ÿ‡Î `ªæwZi gvb I w`K Awfbœ _v‡K| wKš‘ †Kv‡bv e¯‘ hLb mg`yªwZ‡Z e„ËvKvi c‡_ Nyi‡Z _v‡K ZLb e„ËvKvi c‡_i Dci wewfbœ we›`y‡Z Gi w`K wfbœ wfbœ nq| wewfbœ we›`y‡Z ¯úk©‡Ki AwfgyL wewfbœ e‡j †e‡Mi w`K me©`v cwiewZ©Z nq| d‡j Z¡iY m„wó nq| ZvB e„ËvKvi c‡_ mg`yªwZ‡Z Pjgvb e¯‘i Z¡iY _v‡K| 

eq \o((,M) DÏxc‡K †`Iqv Av‡Q,


ev‡mi mgZ¡iY, a = 1ms(2

Avw`‡eM, u = 0


mgq, t = 4s

†ei Ki‡Z n‡e, 4_© †m‡K‡Û AwZµvšÍ `~iZ¡, s4 = ?


= 0 +  eq \f(1,2) ( 1 ( 2 ( 4 ( 1) =  eq \f(7,2) = 3.5m

( 4_© †m‡K‡Û AwZµvšÍ `~iZ¡ 3.5 m (Ans.)

eq \o((,N) g‡bKwi t mg‡q †jvKwU evmwUi m¤§yL `iRvwU‡K ai‡Z cvi‡e|

GLb, t mg‡q †jvKwU‡K ev‡mi m¤§yL `iRv w`‡q DV‡Z n‡j t mg‡q †jvKwUi `~iZ¡ Ges ev‡mi `~iZ¡ mgvb n‡Z n‡e|

( 0. 5t2 = 10t + 52

ev, 0. 5t2 – 10t ( 52 = 0


=  eq \f(20 ( 28. 566,2)  = 24.283s

(†jvKwU 24.283 s ci evmwU‡K ai‡Z cvi‡e Ges mvg‡bi `iRv w`‡q ev‡m DV‡Z cvi‡e| (Ans.)

eq \o((((,cÖkœ(47) 
30( I 45( †Z ivLv `y‡Uv mgZj Kv‡Vi UzK‡iv‡Z GKwU gv‡e©j Mwo‡q †`qv n‡q‡Q| GLv‡b AwfKl©R Z¡iY 9.8 ms(2
[dRjyj nK gwnjv K‡jR, XvKv]

K.
mgZ¡iY wK?
1

L.
mg‡e‡Mi Z¡iY k~b¨ †Kb e¨vL¨v Ki|
2

M.
DÏxc‡Ki O we›`y‡Z gv‡e©jwUi †eM wbY©q Ki|
3

N.
30( ivLv Kv‡Vi UzK‡iv‡Z gv‡e©jwU †h D”PZvq Av‡Q 45( ivLv Kv‡Vi UzK‡iv‡Z gv‡e©jwU H D”PZvq DV‡Z cvi‡e wK? MvwYwZKfv‡e †Zvgvi gZvgZ `vI|
4

47 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv wbw`©ó w`‡K mg‡qi mv‡_ †Kv‡bv e¯‘i †eM e„w×i nvi me©`v mgvb _vK‡j GB †eM e„w×i nvi‡K mgZ¡iY e‡j| 

eq \o((,L) †Kv‡bv e¯‘i Avw`‡eM u Ges t mgq ci †kl‡eM v n‡j Z¡iY,

a =  eq \f(v ( u,t) 
GLb mg‡e‡Mi †ÿ‡Î, u = v

A_©vr Z¡iY, a =   eq \f(v ( u,t) =  eq \f( u ( u, t) =  eq \f(0,t)= 0

AZGe ejv hvq mg‡e‡M Pjgvb †Kv‡bv e¯‘i †e‡Mi cwieZ©b k~b¨ nq ZvB Z¡iYI k~b¨ nq|

eq \o((,M) DÏxc‡K Kv‡Vi UzKiv `ywU h_vµ‡g 30( I 45( †KvY K‡i ivLv|

1g KvVwU f‚wgi mv‡_ 30( †KvY K‡i, h = 50 cm ev, 0.5m

D”PZvq ivLv Av‡Q,

KvVwUi ˆ`N©¨ l n‡j sin 30( =  eq \f(h,l) =  eq \f(0.5,l) 
( w¯’ive¯’vb n‡Z gv‡e©jwU‡K †Q‡o w`‡j O we›`y‡Z †eM v n‡j,

v2 = 2as


= 2 ( g cos 60( ( s

A_©vr gv‡e©jwUi O we›`y‡Z †eM 3.13 ms(1 (Ans.)
eq \o((,N) 30( ivLv Kv‡Vi UzKiv‡Z gv‡e©jwU 50 cm ev, 0.5m D”PZvq Av‡Q| GB D”PZv n‡Z O we›`y‡Z co‡j Zvi †eM nq 3.13 ms(1 [M †_‡K]

aiv hvK,

u = 3.13 ms(1 ‡e‡M gv‡e©jwU 45( †Kv‡Y ivLv Kv‡Vi UzKivwU‡Z Ôs’ m ‡h‡Z cvi‡e Ges G Ae¯’vq gv‡e©jwUi D”PZv n‡e ÔhÕm| GLb Kv‡Vi UzKivwU‡Z DVvi †ÿ‡Î gv‡e©jwUi g›`b n‡e a = g cos 45(
( Kv‡Vi UzKivwUi D”PZv, h = s sin 45(

= 0.707 (  eq \f(1,\r(2)) 

= 0.5 m

A_©vr, gv‡e©jwU wVK H D”PZvq DV‡Z cvi‡e|  

eq \o((((,cÖkœ(48) kwdK I kvšÍ f‚wg n‡Z 20 m DuPz Qv‡` `uvwo‡q GKB f‡ii I AvKv‡ii `ywU ej‡K 5ms(1  †e‡M wb‡ÿc Ki‡jv| kwdK ejwU Abyf‚wg‡Ki mgvšÍiv‡j Ges kvšÍ Abyf‚wg‡Ki mv‡_ 30( †KvY K‡i Dc‡ii w`‡K wb‡ÿc Kivi ci `yRb AevK n‡q jÿ¨ Ki‡jv ej `ywUi AwZµvšÍ `~iZ¡ mgvb bq|

[†g‡nicyi miKvwi K‡jR, †g‡nicyi]

K.
Ae¯’vb †f±i Kv‡K e‡j?
1

L.
Ò†Kvb †f±i ivwki gvb †¯‹jvi ivwkÓ e¨vL¨v Ki|
2

M.
kwd‡Ki wbwÿß ejwU f‚wg ¯úk© Ki‡Z KZ mgq jvM‡e?
3

N.
kwdK I kvšÍi wbwÿß e‡ji g‡a¨ †Kvb ejwU AwaK `~iZ¡ AwZµg Ki‡e? MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI|
4

48 bs cÖ‡kœi DËi

eq \o((,K) cÖm½ KvVv‡gvi g~j we›`yi mv‡c‡ÿ Ab¨ †Kvb we›`yi Ae¯’vb †h †f±i w`‡q cÖKvk Kiv nq Zv‡K Ae¯’vb †f±i e‡j|

eq \o((,L) Avgiv Rvwb, †Kvb †f±i ivwk‡K m¤ú~Y©iƒ‡c cÖKvk Ki‡Z gvb I w`K DfqB `iKvi nq| Ab¨w`‡K †¯‹jvi ivwk‡K cÖKvk Ki‡Z ïiæ gv‡bi `iKvi nq| AZGe †f±i ivwki gvb GKwU †¯‹jvi ivwk|

eq \o((,M) †`qv Av‡Q, Qv‡`i D”PZv, h = 20 m


e‡ji †eM, v = 5ms(1 


kwd‡Ki ejwUi f‚wg ¯úk© Ki‡Z cÖ‡qvRbxq mgq, t = ?

Avgiv Rvwb, 

Abyf‚wg‡Ki mv‡_ mgvšÍiv‡ji wbwÿß e¯‘i †ÿ‡Î, h = 1/2 gt2 

 t = 2.02 s (Ans.)
eq \o((,N) †`Iqv Av‡Q,
Qv‡`i D”PZv, h = 20 m


Dfq e‡ji †eM,  v = 5ms(1 

kvšÍi e‡ji wb‡ÿcY †KvY (Abyf‚wgi mv‡_),  = 30(
kwd‡Ki ejwUi f‚wg ¯úk© Ki‡Z mgq, t = 2.02 s (M bs n‡Z)

GLb, kwd‡Ki ejwUi Abyf‚wgKfv‡e AwZµvšÍ `~iZ¡,


x1 = u cos  t


= 5 ( cos 0( ( 2.02 = 10.1 m
Avevi, kvšÍi ejwU f‚wg ¯úk© Ki‡Z t mgq jvM‡j,


h = u sin  t + 1/2 gt2 

ev, 
20 = 5 sin 30( t +  eq \f(1,2) ( 9.8 ( t2 

ev, 
20 = 2.5 t + 4.9 t2 

 t = 1.78 s [FYvZ¥K gvb eR©b K‡i]

AZGe, kvšÍi ejwUi AwZµvšÍ `~iZ¡ x2 n‡j, 

†h‡nZz x1 > x2 AZGe, kwd‡Ki wbwÿß ejwU AwaK `~iZ¡ AwZµg Ki‡e|

eq \o((((,cÖkœ(49) eb¨v `~M©Z GjvKvq GKwU wegvb †_‡K ïKbv Lvev‡ii c¨v‡KU †djvi Rb¨ GKwU wegvb iIbv n‡jv| wKQyÿY ci wegv‡bi cvBjU A‰_ cvwbi g‡a¨ 3km Abyf‚wgK `~i‡Z¡ GKwU DuPz f‚wg‡Z Aew¯’Z 500 wgUvi e¨vmv‡a©i GKwU `yM©Z wkwei †`L‡Z †c‡q 1000kg f‡ii GKwU Lvevi c¨v‡KU †d‡j w`j| G mgq wegvbwU 1km D”PZv w`‡q f‚wgi mgvšÍiv‡j 220ms(1 †e‡M MwZkxj Ae¯’vq wQj|  
[mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv]

K.
cvjøv Kv‡K e‡j?
1

L.
gv_vq †Kvb fvix e¯‘ wb‡q wKQy `~i hvIqvi ciI AwfKl©R ej Øviv K…ZKvR k~b¨ nq †Kb?
2

M.
DÏxc‡Ki Lvevi c¨v‡KUwUi 5s c‡i †eM wbY©q Ki|
3

N.
Lvevi c¨v‡KUwU `yM©Z wkwe‡i co‡e wKbv-Zv MvwYwZKfv‡e e¨vL¨v Ki|
4

49 bs cÖ‡kœi DËi

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

eq \o((,L) gv_vq †Kv‡bv fvix e¯‘ wb‡q wKQy `~i hvIqvi ciI AwfKl©R ej Øviv K…ZKvR k~b¨ KviY G‡ÿ‡Î AwfKl© e‡ji j¤^w`‡K miY N‡U _v‡K| ZvB W =  eq \o((,F) . eq \o((,s)  = Fs cos( m~Îvbymv‡i, AwfKl©R ej Øviv K…ZKvR, W = Fs cos90( = 0 |

eq \o((,M) DÏxcK g‡Z, cÖvmiƒcx Lvevi c¨v‡KUwUi wb‡ÿcY‡eM, v0 = 220 ms(1 Ges wb‡ÿcY †KvY, (0 = 0(
D‡jøwLZ mgqKvj, t = 5 sec

†ei Ki‡Z n‡e, ZvrÿwYK †eM, v = ? 

cÖvmwUi Abyf‚wgK †eM aªæe Ges Zvi gvb, vx = v0 cos(0 


 = 220ms(1 ( cos0( 


 = 220ms(1

Ges t = 5 sec gyn~Z©Kv‡j cÖvmwUi Djø¤^ †eM, vy = vyo + gt

= v0 sin(0 + gt = 220ms(1 ( sin0( + 9.8ms(2 ( 5 sec = 49 ms(1|

( DÏxc‡Ki Lvevi c¨v‡KUwUi 5 sec c‡i ZvrÿwYK †eM v

=  eq \r(vx2 + vy2)  =  eq \r((220ms(1)2 + (49ms(1)2)  = 225.4ms(1 (Ans.)

eq \o((,N) g‡b Kwi, wb‡ÿc‡Yi t mgq ci Lvevi c¨v‡KUwU f‚wg‡Z cwZZ n‡e| c¨v‡KUwUi Avw` D”PZv, h = 1km = 1000m 

Zvn‡j, c¨v‡KUwU t mgqKv‡j h = 1000m Djø¤^ D”PZv AwZµg Ki‡e|

h = v0sin(0t +  eq \f(1,2) gt2 

ev, 1000 = 220 ( sin0( ( t +  eq \f(1,2)  ( 9.8t2 

Dc‡iv³ wPÎ Ges MvwYwZK we‡kølY n‡Z ¯úóZ †h, Lvevi c¨v‡KUwU `yM©Z wkwe‡i wM‡q co‡e|

eq \o((((,cÖkœ(50) GKwU e›`y‡Ki ¸wji fi 10g hv GKwU Kv‡Vi Z³vi g‡a¨ 0.49m †f` Kivi ci †eM  eq \f(1,4) Ask nvivq| GB ¸wjwU Abyf‚wgKfv‡e 50gm f‡ii GKwU w¯’i cvwL‡K AvNvZ K‡i Gi g‡a¨ i‡q †Mj|
[weGGd kvnxb K‡jR, h‡kvi]

K.
ZvrÿwYK †eM Kv‡K e‡j?
1

L.
Mo †eM †_‡K Kxfv‡e ZvrÿwYK †eM cvIqv hvq?
2

M.
¸wjwU Kv‡Vi Z³vq Avi KZ`~i †f` Ki‡Z cvi‡e?
3

N.
hw` cvwLwU 20m Dc‡i Wv‡j e‡m _v‡K Ges ¸wji †eM 30ms(1 nq Z‡e wbt®úÖvY cvwLwU f‚wg‡Z †Kv_vq co‡e?
4

50 bs cÖ‡kœi DËi

eq \o((,K) mgq e¨eavb k~‡b¨i KvQvKvwQ n‡j mg‡qi mv‡_ e¯‘i mi‡Yi nvi‡K ZvrÿwYK †eM e‡j|
eq \o((,L) Avgiv Rvwb, (t mgq e¨eav‡b †Kv‡bv MwZkxj KYvi miY (s  n‡j, H mgq e¨eav‡b Gi Mo‡eM,  eq \o((,v) =  eq \f((s,(t) 
GLb (t (0 n‡j A_©vr mgq e¨eavb k~‡b¨i KvQvKvwQ n‡j ZvrÿwYK †e‡Mi msÁvbymv‡i Mo‡e‡Mi mxgvwšÍK gvbB ZvrÿwYK †eM wb‡`©k K‡i|

A_©vr, ZvrÿwYK †eM, v =  eq \f(ds,dt)  =  eq \s(Lt,(t (0) 

 eq \f((s,(t)  =  eq \s(Lt,(t (0) 

 eq \o((,v)  Gfv‡e Mo‡eM †_‡K ZvrÿwYK †eM cvIqv hvq|

eq \o((,M) g‡b Kwi, Z³vi ga¨w`‡q ¸wjwU cÖ‡ekKv‡j Abyf‚Z g›`b a Ges Avw`‡eM = v0| Zvn‡j, s = 0.49m cÖ‡e‡ki ci †kl‡eM, 

v = v0 (  eq \f(v0,4)  =  eq \f(3v0,4)  

¸wjwU Kv‡Vi Z³vq Av‡iv x cwigvY cÖ‡ek Ki‡j, v2 = 02 =  eq \b(\f(3v0,4))2 ( 2ax ev, 2ax =  eq \f(9v02,16) 
( x =  eq \f(9v02,32a)  =  eq \f(9v20,32 ( \f(25v02,56))  =  eq \f(9v02 ( 56,32 ( 25v02)  = 0.63m (Ans.)
eq \o((,N) DÏxcK g‡Z, ¸wji fi, m1 = 10g = 0.01kg 

cvwLi fi, m2 = 50g = 0.05kg

¸wji †eM, v = 30ms(1
cvwL I ¸wji mw¤§wjZ †eM v0 n‡j fi‡e‡Mi msiÿiY m~Îvbymv‡i m1v = (m1 + m2)v0 

( v0 =  eq \f(m1v,m1 + m2) =  eq \f(0.01kg ( 30ms(1,0.01kg + 0.05kg)  = 5ms(1
G‡ÿ‡Î wb®úÖvY cvwLwUi †`n Abyf‚wgKfv‡e wbwÿß ((0 = 0()  cÖv‡mi b¨vq AvPiY Ki‡e| GwU t mgq c‡i f‚wg‡Z †b‡g Avm‡j, h = 20m = v0 sin(0t +  eq \f(1,2) gt2 = 4.9t2  ev, t =  eq \r(\f(20,4.9)) = 2.02 sec

G mgqKv‡j cvwLwUi †`n KZ©„K AwZµvšÍ Abyf‚wgK `~iZ¡, 

x = v0 cos(0t = 5ms(1 ( cos0(  ( 2.02 sec = 10.1m
myZivs, wb®úÖvY cvwLwUi †`n H Wvj ev Mv‡Qi †Mvov n‡Z 10.1m `~‡i f‚wg‡Z wM‡q co‡e|


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

(wbe©vPwb cixÿvi cÖkœ we‡køl‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. GKgvwÎK cÖm½ KvVv‡gv Kv‡K e‡j?

DËi: †h e¯‘i wewfbœ KYvi Ae¯’vb GKwU gvÎ ¯’vbv¼ Øviv wb‡`©k Kiv nq Zv‡K GKgvwÎK cÖm½ KvVv‡gv e‡j| 

cÖkœ-2. wØ-gvwÎK e¯‘i msÁv `vI|

DËi: †Kv‡bv GKwU e¯‘i wewfbœ KYvi Ae¯’vb `ywU ¯’vbv¼ _vK‡j wØgvwÎK e¯‘ e‡j|

cÖkœ-3. wÎgvwÎK e¯‘i msÁv `vI|

DËi: †Kv‡bv GKwU e¯‘i wewfbœ KYv GB KvVv‡gvi Ae¯’vb Ki‡j e¯‘wU‡K wÎgvwÎK e¯‘ e‡j|

cÖkœ-4. cig MwZ Kv‡K e‡j?

DËi: cÖm½ e¯‘wU hLb cig w¯’wZ‡Z _v‡K ZLb Zvi mv‡c‡ÿ Ab¨‡Kv‡bv e¯‘ MwZkxj _vK‡j Zv‡K cig MwZ e‡j|

cÖkœ-5. A‡cÿK Kv‡K e‡j?

DËi: hw` GKwU ivwk Ab¨ GKwU ivwki Dci wbf©i K‡i, Zvn‡j MwY‡Zi fvlvq H wbf©ikxj ivwkwU AciwUi A‡cÿK e‡j|

cÖkœ-6. mylg e„Ëxq MwZ Kv‡K e‡j?

DËi: e„ËvKvi c‡_ mg`ªæwZ‡Z N~Y©vqgvb †Kv‡bv e¯‘ KYvi MwZ‡K mylg e„Ëxq MwZ e‡j|

cÖkœ-7.  ch©ve„Ë Z¡iY Kv‡K e‡j?

DËi: †h Z¡iY me mgq GKwU wbw`©ó we›`y AwfgyLx nq Ges wbw`©ó we›`y †_‡K mi‡Yi mgvbycvwZK nq Zv‡K ch©vqe„Ë Z¡iY e‡j|

cÖkœ-8. e¯‘ Kx?

DËi: c`v‡_©i GKwU mxgve× Ask‡K e¯‘ e‡j|

(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1: cig w¯’wZ I cig MwZ Aw¯ÍZ¡nxb †Kb?

DËi: wbðj †Kv‡bv cÖm½ KvVv‡gvi mv‡c‡ÿ †Kv‡bv e¯‘i Ae¯’v‡bi cwieZ©b bv NU‡j Zvi w¯’wZ‡K cig w¯’wZ Ges †mB cÖm½ KvVv‡gvi mv‡c‡ÿ †Kv‡bv e¯‘i Ae¯’v‡bi cwieZ©b NU‡j Zvi MwZ‡K cig MwZ e‡j| gnvwe‡k¦i me e¯‘B GKwUi mv‡c‡ÿ Ab¨wU MwZkxj| ZvB ev¯Í‡e m¤ú~Y© wbðj cÖm½ KvVv‡gv cvIqv hvq bv| myZivs ejv hvq, cig w¯’wZ I cig MwZ Aw¯ÍZ¡nxb|

cÖkœ-2. mg‡eM m¤úbœ KYvi `ªæwZ Amg n‡Z cv‡i bv †Kb?

DËi: †eM GKwU †f±i ivwk, hvi gvb I w`K `yB-B Av‡Q| ZvB †e‡Mi gvb I w`K DfqB AcwiewZ©Z _vK‡j ejv hvq KYvwU mg‡eM m¤úbœ| `ªæwZ GKwU †¯‹jvi ivwk, hvi ïay gvb Av‡Q| d‡j †e‡Mi gvb I w`K AcwiewZ©Z _vK‡j `ªæwZi gvbI AcwiewZ©Z _vK‡e| ZvB mg‡eM m¤úbœ KYvi `ªæwZ Amg n‡Z cv‡i bv|

cÖkœ-3. †Kv‡bv MwZkxj KYvi Z¡iY _vK‡jI Zvi †e‡Mi gvb aªæe n‡Z cv‡i †Kb?

DËi: †Kv‡bv MwZkxj KYvi Z¡iY _vK‡jI Zvi †e‡Mi gvb aªæe n‡Z cv‡i| KYvwUi Z¡iY hw` memgq Zvi †e‡Mi j¤^w`‡K wµqvkxj nq Z‡e Zvi †e‡Mi gvb cwiewZ©Z n‡e bv| H Z¡iY †Kej †e‡Mi w`K cwieZ©b K‡i †`q| †hgb e„ËvKvi c‡_ MwZkxj KYvi me©`v †K›`ªwegyLx Z¡iY _v‡K, wKš‘ Zvi †e‡Mi gvb aªæe _v‡K|

cÖkœ-4. ¸wji †eM wØ¸Y n‡j ¸wj Pvi¸Y `~‡i wM‡q c‡o †Kb?

DËi: wbwÿß e¯‘i cvjøv R Gi mgxKiYwU n‡”Q wbgœiƒcÑ

R =  eq \f(v02,g) sin2(
m‡e©v”P cvjøv, Rmax =  eq \f(v02,g) sin(2(45() =  eq \f(v02,g) sin90( =  eq \f(v02,g) 
GLb, jÿYxq †h, †Kv‡bv wbw`©ó ¯’v‡b g aªæe msL¨v|

( Rmax ( v02
A_©vr wbwÿß e¯‘i cvjøv Avw`MwZi e‡M©i mgvbycvwZK| GRb¨B ¸wji †eM wØ¸Y Kiv n‡j ¸wj Pvi¸Y `~‡i wM‡q c‡o|

cÖkœ-5. ch©vqKvj evo‡j †KŠwYK †eM n«vm cvq †Kb?

DËi: g‡b Kwi, e„ËvKvi c‡_ N~Y©biZ GKwU KYvi ch©vqKvj T Ges T mg‡q e¯‘wU 2( `~iZ¡ AwZµg K‡i|

Avgiv Rvwb, †KŠwYK †eM =  eq \f(†KŠwYK `�iZ¡,mgq) 
ev, ( =  eq \f(2(,T) 
ev, ( (  eq \f(1,T)   [( 2( aªæeK]

A_©vr †KŠwYK †eM ch©vqKv‡ji e¨¯ÍvbycvwZK| d‡j ch©vqKvj e„w× †c‡j †KŠwYK †eM n«vm cvq|

cÖkœ-6. Lvovfv‡e wbwÿß e¯‘i me©vwaK D”PZv, H Ges wePiYKvj, T Gi gv‡S m¤úK© wbY©q Ki|

DËi : †Kv‡bv e¯‘ u Avw`‡e‡M Lvovfv‡e wbwÿß n‡j,

m‡e©v”P D”PZv, H =  eq \f(u2,2g) .............(i)

wePiYKvj,  T =  eq \f(2u,g) 
ev, T2 =  eq \f(4u2,g2)  ................(ii)  

(i)  †K (ii) Øviv fvM K‡i,  eq \f(H,T2)  =  eq \f(u2,2g)  (   eq \f(g2,4u2) 
ev,   eq \f(H,T2)  =  eq \f(g,8)  = aªæeK

ev, H ( T2; A_©vr, m‡e©v”P D”PZv wePiYKv‡ji e‡M©i mgvbycvwZK|

Aa¨vq-3: MwZwe`¨v
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