PZz_© Aa¨vq
KvR, ÿgZv I kw³

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb

cÖkœ -1  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
40 kg f‡ii GKwU evjK Ges 60 kg f‡ii GKRb hyeK GKwU fe‡bi wbPZjv †_‡K GKmv‡_ †`Šo ïiæ K‡i †`Š‡o GKB mg‡q Qv‡`i GKB RvqMvq †cuŠQ‡jb| †`Š‡oi mgq Df‡qi †eM wQj 30m/min|
	[image: ]
	K.	ÿgZv Kx?
L.	50 J KvR ej‡Z Kx eySvq?
M.	hye‡Ki MwZkw³ wbY©q Ki|
N.	Qv‡` DVvi †ÿ‡Î `yBR‡bi ÿgZv mgvb wQj wKbv MvwYwZK hyw³mn hvPvB Ki|


  1bs cª‡kœi DËi  
K.	KvR m¤úv`bKvix †Kv‡bv e¨w³ ev Dr‡mi KvR Kivi nvi‡K ÿgZv e‡j| 
L.	50 J KvR ej‡Z †evSvq 1N ej cÖ‡qv‡M e‡ji w`‡K e‡ji cÖ‡qvMwe›`yi 50m miY n‡j †h KvR m¤úvw`Z nq|
	A_ev, 50N ej cÖ‡qv‡M e‡ji w`‡K e‡ji cÖ‡qvM we›`yi 1m miY n‡j †h KvR m¤úvw`Z nq|
M.	GLv‡b, 
	hye‡Ki fi, m = 60 kg
	hye‡Ki †eM, v = 30m/min
		=  m/s = 0.5ms1
	hye‡Ki MwZkw³, Ek = ?
	Avgiv Rvwb, 
	MwZkw³, Ek =  mv2
		=   60 kg  (0.5)2 ms1 = 7.5 J
	AZGe, hye‡Ki MwZkw³ 7.5 J|
N.	GLv‡b evj‡Ki fi 40 kg Ges hye‡Ki fi 60 kg| wKš‘ Zviv GKB mg‡q †`Šo ïiæ K‡i wbw`©ó j‡ÿ¨ GKmv‡_ †cuŠQ‡jb, Zv‡`i †eMI GKB wQj| 
	GLv‡b,	
		evj‡Ki fi, m1 = 40 kg
		hye‡Ki fi, m2 = 60 kg
	awi, `yBRb †h Qv‡` I‡V Zvi D”PZv h Ges cÖ‡qvRbxq mgq t|
	 evj‡Ki ÿgZv, P1 = 
		 	P1 =   ............ (i)
	Ges hye‡Ki ÿgZv,	 P2 = 
			 P2 =  ............ (ii)
	(i) I (ii) bs mgxKiY fvM K‡i cvB,  = 
		=  = 
		  = 
		ev, P2 =  P1
	DwjøwLZ MvwYwZK we‡køl‡Y †`Lv hv‡”Q, `yBR‡bi ÿgZv mgvb bq| eis hye‡Ki ÿgZv evj‡Ki ÿgZvi  ¸Y|

cÖkœ -2  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
5 kg fiwewkó GKwU e¯‘‡K (mA) Ges 2 kg fiwewkó e¯‘‡K (mB) GKwU cywj wb‡q Zvi Ici GKwU `wo cwi‡q 1bs wP‡Îi g‡Zv Szjv‡bv n‡jv|
	

1bs wPÎ
	

2bs wPÎ

	[image: ]
	K.	wefe kw³i ivwkwU †jL|	1
L.	DÏxcK wP‡Îi Av‡jv‡K wefe kw³i e¨vL¨v `vI|	2
M.	A e¯‘wUi wefe kw³ wbY©q Ki|	3		
N.	B e¯‘i m‡e©v”P MwZkw³ A e¯‘i wefe kw³i cwieZ©‡bi KZ AskÑ we‡kølY Ki|	4


  2bs cª‡kœi DËi  
K.	wefe kw³ = e¯‘i IRb  D”PZv
	A_©vr wefe kw³ = e¯‘i fi  AwfKl©R Z¡iY  D”PZv
L.	wefe kw³i GKwU D`vniY n‡jv KwcK‡ji wefe kw³| 1bs wP‡Î †`Lv hv‡”Q KwcK‡ji Ici w`‡q hvIqv GKwU `woi `yB cÖv‡šÍ A I B euvav Av‡Q| fvix e¯‘ A f‚c„ô †_‡K Dc‡i Av‡Q Ges nvjKv e¯‘ B f‚c„‡ô Av‡Q| GLb A e¯‘ wb‡P bvg‡Z _vK‡j B e¯‘‡K Dc‡i IVv‡e| f‚c„ô †_‡K Dc‡i _vKvi Kvi‡Y A e¯‘i g‡a¨ KvR Kivi GB †h mvg_©¨ Av‡Q ZvB A e¯‘i wefe kw³|
M.	GLv‡b, 
	A e¯‘i fi, mA = 5 kg
	D”PZv, h = 5 m
	AwfKl©R Z¡iY, g = 9.8 ms2
	A e¯‘wUi wefe kw³, Ep = ?
	Avgiv Rvwb, 
	Ep = mgh
		= 5 kg  9.8 ms2  5 m
		= 245 J
	 cÖ`Ë D”PZvq A e¯‘wUi wefe kw³ 245 J|
N.	A e¯‘i wefe kw³i cwieZ©b = mAgh = 245 J [ÔMÕ †_‡K]
	A e¯‘i Z¡iY, aA = 
		=  g
		= g
		=   9.8 ms2
		= 5.88ms2
	 B e¯‘i Z¡iY, aB =  A e¯‘i Z¡iY aA 
		= 5.88 ms2
	B e¯‘wUi AwR©Z m‡e©v”P 
	†eM, v = 
		= 
		= 
	B e¯‘wUi m‡e©v”P MwZkw³ =  mBv2
		=   2 kg  
		= 58.8 kgm2s2
		= 58.8 J
	myZivs B e¯‘i m‡e©v”P MwZkw³ Ges A e¯‘wUi wefe kw³i cwieZ©‡bi AbycvZ = 
		= 0.24 J
		= 24%
 cÖkœ -3  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU w¯úªs wb‡q Gi GK cÖvšÍ GKwU `„p Aej¤^‡bi mv‡_ AvUwK‡q Aci cÖv‡šÍ GKwU eøK mshy³ Kiv n‡jv| G¸‡jv‡K GKwU gm„Y Z‡ji Dci ¯’vcb Kiv n‡jv| GLb eøKwU‡Z ej cÖ‡qvM K‡i w¯úªswU‡K msKzwPZ Kiv n‡jv Ges eøKwUi mvg‡b Ab¨ GKwU e¯‘ ivLv n‡jv (wPÎ Abyhvqx)| 
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	[image: ]
gm„Y Zj


mvg¨ve¯’vq _vKv Dc‡ii w¯úªswU‡K 40 N ej cÖ‡qv‡M 1m cwigvY msKzwPZ Kiv n‡jv| Gici mvg‡b 50gm f‡ii GKwU ej ivLv n‡jv| 
	[image: ]
	K.	1J = KZ?	1
L.	w¯úªs Gi wefe kw³ e¨vL¨v Ki|	2
M.	w¯úªswU‡K msKzwPZ Ki‡Z K…ZKv‡Ri cwigvY wbY©q Ki|	3		
N.	msKzwPZ w¯úªswU‡K †Q‡o w`‡j mvg‡b ivLv e‡ji m‡e©v”P †eM KZ n‡e?	4


  3bs cª‡kœi DËi  
K.	1J = 1Nm
L.	msKzwPZ w¯úªswU‡K †Q‡o w`‡j Zvi Av‡Mi wkw_j Ae¯’v‡b wd‡i Avmvi mgq KvR Ki‡Z cvij Ges Gi mvg‡b ivLv ejwU‡K miv‡Z cvij| w¯úªswU GB †h Zvi ¯^vfvweK Ae¯’v cwieZ©‡bi Rb¨ KvR Kivi mvg_©¨ jvf Kij †mwU Zvi wefe kw³| 
M.	GLv‡b, 
	cÖhy³ ej, F = 40 N
	Ges miY, s = 1 m
	Avgiv Rvwb, K…ZKvR W = ej  miY
		= F  s
		= 40 N  1 m
		= 40 J
	AZGe, K…ZKv‡Ri cwigvY 40 J|
N.	w¯cÖs ms‡KvP‡b K…ZKvR Gi g‡a¨ wefe kw³ wn‡m‡e mwÂZ _vK‡e| w¯úªswU‡K †Q‡o w`‡j G kw³ e‡ji MwZkw³‡Z cwiYZ n‡e| 
	myZivs e‡ji m‡e©v”P MwZkw³ = K…ZKvR = 40 J
	e‡ji fi, m = 50 gm = 0.05 kg
	Avgiv Rvwb,
	m‡e©v”P MwZkw³,  mv2 = 40 J
	ev, v2 = 
	ev, v2 = 
	ev, v2 =  
			= 1600 m2s2
	 v 	= 40 ms1
	myZivs ejwUi m‡e©v”P †eM n‡e 40 ms1|
 cÖkœ -4  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
bvwdR I‡qU †gwk‡b Zvi fi †cj 60 kg| †m Zv‡`i QqZjv evmvi wbPZjv †_‡K †`Š‡o Qv‡`i Dci DVj| ÷cIqv‡Pi mvnv‡h¨ mgq †`Lj Zvi 30wU wmuwo †e‡q DV‡Z 25s mgq †j‡M‡Q Ges cÖwZwU wmuwoi D”PZv 15 cm|
	[image: ]
	K.	1W = KZ?	1
L.	ÿgZvi gvÎv mgxKiY e¨vL¨v Ki|	2
M.	bvwd‡Ri IRb wbY©q Ki|	3		
N.	wbPZjv n‡Z Qv` ch©šÍ DV‡Z bvwdR KZ ÿgZv cÖ‡qvM K‡i Zv †ei Ki|	4


  4bs cª‡kœi DËi  
K.	1W = 1Js1| 
L.	ÿgZvi gvÎv =  Gi gvÎv
	ÿgZv =  = 
		= 
		=  
		= 
	 [P] =  = 
M.	†`Iqv Av‡Q, 
	bvwd‡Ri fi, m = 60 kg
	AwfKl©R Z¡iY, g = 9.8 ms2
	myZivs bvwd‡Ri IRb, W = mg
		= 60 kg  9.8 ms2
		= 588 N
N.	Qv` ch©šÍ DV‡Z mgq, t = 25 s
	†gvU AwZµvšÍ D”PZv, h = 15 cm  30 = 450 cm = 4.5 m
	myZivs Qv` ch©šÍ DV‡Z K…ZKvR = mgh
		= mg  h
		= 588 N  4.5 m [ÔMÕ †_‡K]
		= 2646 J
	 Qv` ch©šÍ DV‡Z cÖhy³ ÿgZv, P = 
		= 
		= 105.84 W
	AZGe, bvwdR wbPZjv n‡Z Qv` ch©šÍ DV‡Z 105.84 W ÿgZv cÖ‡qvM K‡i| 

 cÖkœ -5  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
wknve I kvwKj `yB eÜy wbgœwjwLZ Dcv‡q 30wU wmuwo †e‡q Qv‡` I‡V| cÖwZwU wmuwoi D”PZv 15 cm| wknve I kvwK‡ji fi h_vµ‡g 65 kg Ges 70 kg|
	cvV
	†`Š‡oi cÖK…wZ
	Qv‡` IVvi mgq (†m‡KÛ)

	
	
	wknve
	kvwKj

	1
	†Rv‡i †`Š‡o
	15
	12

	2
	Av‡¯Í †`Š‡o
	20
	18

	3
	†Rv‡i †nu‡U
	22
	20

	4
	¯^vfvweKfv‡e †nu‡U
	25
	23

	5
	Av‡¯Í †nu‡U
	35
	32



	[image: ]
	K.	Zvcwe`y¨r †K‡›`ªi cÖavb Dcv`vb Kx?	1
L.	AwfKl©R wefe kw³ Gi D”PZvi Ici Kxiƒ‡c wbf©i K‡i e¨vL¨v Ki|	2
M.	†K †ewk ÿgZv cÖ‡qvM K‡i MvwYwZK hyw³‡Z †`LvI|	3		
N.	wknve I kvwK‡ji g‡a¨ Kvi Mo ÿgZv †ewkÑ we‡kølY Ki|	4


  5bs cª‡kœi DËi  
K.	Zvcwe`y¨r †K‡›`ªi cÖavb Dcv`vb n‡jv Kqjv|
L.	Avgiv Rvwb,
	AwfKl©R wefe kw³, Ep = mgh
		= fi  AwfKl©R Z¡iY  D”PZv
	wbw`©ó ¯’v‡b wbw`©ó f‡ii e¯‘i Rb¨ mg ivwkwU aªæeK, myZivs G‡ÿ‡Î, Ep  h; myZivs f‚c„ô n‡Z hZ Dc‡i IVv hvq AwfKl©R wefe kw³i cwigvY ZZ evo‡Z _v‡K| 
M.	`yRbB hLb †Rv‡i †`Š‡o  Qv‡` I‡V, ZLb Zviv m‡e©v”P ÿgZv cÖ‡qvM K‡i| 
	†gvU AwZµvšÍ D”PZv, h = 30  15 cm
		= 450 cm
		= 4.5 m
	AwfKl©R Z¡iY, g = 98 ms2
	wknv‡ei fi, m1 = 65 kg
	kvwK‡ji fi, m2 = 70 kg
	†Rv‡i †`Š‡o IVvi †ÿ‡Î Zviv mgq †bq h_vµ‡g,
	t1 = 15s Ges t2 = 12s
	wknv‡ei †ÿ‡Î, P1 = 
		= 
		= 191.1 W
	kvwKj †ÿ‡Î, P2 = 
		= 
			= 25725 W
	†h‡nZz P2 > P1 , myZivs kvwKj †ewk ÿgZv cÖ‡qvM K‡i| 
N.	wknve Ges kvwKj cÖ‡Z¨‡K 4.5 m D”PZv †gvU cuvPevi AwZµg K‡i| myZivs cÖ‡Z¨‡K †gvU D”PZv AwZµg K‡i,
	h = 4.5 m  5 = 22.5 m
	GB `~iZ¡ AwZµ‡g wknv‡ei †gvU mgq jv‡M,
	t1 = (15 + 20 + 22 + 25 + 35)s = 117 s
	Ges kvwK‡ji †gvU mgq jv‡M,
	t2 = (12 + 18 + 20 + 23 + 32)s = 105 s
	myZivs wknv‡ei cÖhy³ Mo ÿgZv, P1 = 
		= 
		= 122.5 W
	Ges kvwK‡ji cÖhy³ Mo ÿgZv, P2 = 
		= 
		= 147 W
	myZivs wknve Ges kvwK‡ji Mo ÿgZvi g‡a¨ kvwK‡ji Mo ÿgZv †ewk|

 cÖkœ-6  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
05 kg f‡ii GKwU e¯‘‡K 88 ms-1 †e‡M Lvov Dc‡ii w`‡K †Qvov n‡jv| GwU wbw`©ó D”PZvq D‡V Avevi cošÍ e¯‘i b¨vq gy³fv‡e f‚wg‡Z cwZZ n‡jv|
	[image: ]
	K.	kw³i iƒcvšÍi Kx?	1
L.	MwZkw³ I fi‡e‡Mi g‡a¨ m¤úK© ¯’vcb Ki|	2
M.	e¯‘wU Qz‡o gvivi 3 s ci MwZkw³ KZ n‡e?	3
N.	†`LvI †h, f‚wg n‡Z 40 wgUvi Dc‡i e¯‘wUi hvwš¿K kw³ f‚wg‡K ¯úk© Kivi gyn‚‡Z©i MwZkw³i mgvb|	4


  6bs cª‡kœi DËi  
K.	kw³i GKiƒc †_‡K Ab¨iƒ‡c cwieZ©b nIqv‡K kw³i iƒcvšÍi e‡j|
L.	wbw`©ó f‡ii †Kv‡bv GKwU e¯‘i MwZkw³ Zvi fi‡e‡Mi mgvbycvwZK|
	g‡b Kwi, m f‡ii GKwU e¯‘i †eM v, MwZkw³ Ek Ges fi‡eM P n‡j,
		P = mv ..........................................(i)
		Ges Ek =  mv2 .............................(ii)
	(ii) bs mgxKiY †_‡K cvB,
		Ek = mv2
		=   =  = 
	    Ek =        [(i) bs †_‡K ]
	GwUB MwZkw³ I fi‡e‡Mi g‡a¨ m¤úK©|
M.	†`Iqv Av‡Q,
		Avw`‡eM, u = 88 ms-1
		AwfKl©R Z¡iY, g = 98 ms-2
		mgq, t = 3 s
		†eM, v = ?
	Avgiv Rvwb, v = u  gt [EaŸ©gyLx e‡j]
		= 88 ms-1  98 ms-2  3 s
		= 88 ms-1  294 ms-1
		= 586 ms-1
	Avevi,
		e¯‘i fi, m = 05 kg
		e¯‘i †eM, v = 586 ms-1
		MwZkw³, Ek = ?
	Avgiv Rvwb, 	Ek =  mv2
			=   05 kg  (586 ms-1)2
			= 85849 J
	AZGe, e¯‘wU Qz‡o gvivi 3s ci MwZkw³ n‡e 85849 J
N.	†`Iqv Av‡Q,
		Avw`‡eM, u = 88 ms-1
		AwfKl©R Z¡iY, g = 98 ms-2
		D”PZv, h = 40 m
		fi, m = 05 kg
	Avgiv Rvwb,
	 v2 = u2  2gh
		= (88 ms-1)2  2  98 ms-2  40 m
		= 7744m2s-2  784 m2s-2
	 v2 = 6960 m2s-2
	 f‚wg †_‡K 40 m Dc‡i e¯‘wUi MwZkw³,
		Ek =  mv2
		=   05 kg  6960 m2s-2
		= 1740 J
	 f‚wg †_‡K 40 m Dc‡ii e¯‘wUi wefe kw³,
		Ep = mgh
		= 05 kg  98 ms-2  40 m
		= 196 J
	 f‚wg †_‡K 40 m Dc‡i e¯‘wUi hvwš¿K kw³,
		 E = Ek + Ep 
		= 1740 J + 196 J
		= 1936 J
	Avgiv Rvwb, †Kv‡bv e¯‘‡K †h †e‡M f‚wg †_‡K Lvov Dc‡i wb‡ÿc Kiv nq Zv GKB †e‡M f‚wg‡Z AvNvZ K‡i|
	 f‚wg ¯úk© Kivi gyn‚‡Z© e¯‘wUi MwZkw³,
		Ek =  mv2
		=   05 kg  (88 ms-1)2
		= 1936 J
	 f‚wg †_‡K 40 m Dc‡i e¯‘wUi hvwš¿K kw³ f‚wg‡K ¯úk© Kivi gyn‚‡Z© MwZkw³i mgvb|	(†`Lv‡bv n‡jv)
 cÖkœ -7  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
iwdK f‚c„ô †_‡K 05 kg f‡ii GKwU Wv÷vi 5 †m‡K‡Û 15 m Dc‡i Zzjj| Avevi kwid GKB f‡ii Av‡iKwU e¯‘‡K Dci †_‡K wb‡P †djj| mvaviYfv‡e Dfq †¶‡ÎB KvR n‡q‡Q| wKš‘ c`v_©weÁv‡bi fvlvq KvR, ej I mi‡Yi mv‡_ mswk­ó| Dc‡ii KvR `ywUi gvb GKB n‡Z cv‡i wKšÍz cÖK…wZ Avjv`v| 
	[image: ]
	K.	Kv‡Ri gvÎv †jL|	1
L.	e‡ji Øviv KvR I e‡ji weiæ‡× Kv‡Ri g‡a¨ cv_©K¨ e¨vL¨v Ki|	2
M.	cÖ`Ë Z_¨vbymv‡i ¶gZv wbY©q Ki|	3		
N.	Ôˆ`bw›`b Rxe‡b KvRÕ Ges c`v_©weÁv‡bi fvlvq KvR-Gi g‡a¨ m¤úK© we‡k­lY Ki|	4


  7bs cª‡kœi DËi  
K.	Kv‡Ri gvÎv, [W] = [ML2T2]|
L.	e‡ji Øviv KvR :  †Kv‡bv e¯‘i Dci ej cÖ‡qv‡Mi d‡j hw` e¯‘wU e‡ji w`‡K m‡i hvq Zvn‡j †mB KvR‡K e‡ji Øviv KvR e‡j|
	†hgb : GKwU e¯‘‡K Dci †_‡K wb‡P †djv n‡jv| e¯‘wU AwfKl© e‡ji w`‡K wb‡P co‡e| G‡¶‡Î AwfKl© e‡ji Øviv KvR Kiv †evSvq ev AwfKl© e‡ji Øviv abvZ¥K KvR n‡q‡Q †evSvq|
	FYvZ¥K KvR : †Kv‡bv e¯‘i Dci ej cÖ‡qv‡Mi d‡j hw` e¯‘wU e‡ji wecixZ w`‡K m‡i hvq Zvn‡j †m KvR‡K e‡ji weiæ‡× KvR e‡j|
	†hgb : GKwU e¯‘‡K f‚c„ô †_‡K Dc‡i †Zvjv n‡jv| G‡ÿ‡Î AwfKl© e‡ji Rb¨ FYvZ¥K KvR Kiv n‡jv| KviY GLv‡b AwfKl© e‡ji weiæ‡× KvR Kiv n‡q‡Q|
M.	GLv‡b,
	Wv÷v‡ii fi, m = 0.5kg
	mgq, t = 5s
	D”PZv, h = 1.5m
	AwfKl©R Z¡iY, g = 9.8 ms2
	 ¶gZv, P = ?
	Avgiv Rvwb,
	P = 
	=  
	= 
	= 1.47 W
	 wb‡Y©q ¶gZv 1.47 W|
N.	ˆ`bw›`b Rxe‡b †Kv‡bv wKQy Kiv‡K Avgiv KvR e‡j _vwK| †hgb : Mvwo Pvjv‡bv, gv_vq †evSv enb Kiv, wk¶‡Ki cvV `vb cÖf…wZ| wKš‘ c`v_©weÁv‡b KvR ej‡Z ej Ges miY msµvšÍ Ae¯’v‡K †evSv‡bv nq| †Kv‡bv e¯‘i Ici ej cÖ‡qvM Ki‡j hw` e‡ji w`‡K e¯‘i wKQy miY N‡U Zvn‡j †Kej KvR nq| wKš‘ cÖhy³ ej hZB †nvK bv †Kb, e¯‘i †Kv‡bv miY bv n‡j †Kv‡bv KvRB Kiv n‡e bv|
	c`v_©weÁv‡bi fvlvq GK e¨w³ GKwU fvix cv_i LÊ‡K miv‡bvi Rb¨ ej cÖ‡qvM K‡i cwikªvšÍ nIqv m‡Ë¡I hw` miv‡Z bv cv‡i Z‡e H e¨w³ †Kv‡bv KvR Ki‡Q Zv ejv hv‡e bv| Avevi wØZxq †Kv‡bv e¨w³ hw` cv_i LÊwU‡K miv‡Z cv‡i Z‡e wØZxq e¨w³ KvR K‡i‡Q ejv hv‡e|
	A_©vr †Kv‡bv e¯‘i Ici ej cÖ‡qv‡Mi d‡j hw` e¯‘i miY N‡U, Zvn‡j ej Ges e‡ji w`‡K e¯‘i mi‡Yi ¸Ydj‡K KvR e‡j|

[bookmark: _MON_1338101709][bookmark: _MON_1338101716][bookmark: _MON_1338101736][bookmark: _MON_1338101758][bookmark: _MON_1338101779][bookmark: _MON_1430991278][bookmark: _MON_1431867729][bookmark: _MON_1431871387]	
	aiv hvK, A we›`y‡Z Aew¯’Z †Kv‡bv e¯‘i Dci AB eivei F ej cÖ‡qvM Kiv n‡jv| G‡Z e¯‘wU  AB eiveiB  s `~iZ¡ AwZµg K‡i  B we›`y‡Z †cuŠQj, Zvn‡j F ej Øviv KvR m¤úbœ n‡e|
	KvR = ej  e‡ji w`‡K AwZµvšÍ `~iZ¡ |
	 W = Fs|
cÖkœ -8  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
10g f‡ii †Kv‡bv e¯‘‡K Lvov Dc‡ii w`‡K wb‡ÿc Kivi           10 †m‡KÛ ci gvwU‡Z cwZZ n‡jv|
	[image: ]
	K.	cÖvK…wZK M¨v‡mi cÖavb Dcv`vb Kx?	1
L.	wbDK¬xq kw³ e¨env‡ii myweav¸‡jv Kx Kx?	2
M.	wb‡ÿ‡ci 3 †m‡KÛ ci e¯‘wUi MwZkw³ wbY©q Ki|	3		
N.	m‡e©v”P D”PZv †_‡K covi 4 †m‡KÛ ci e¯‘i wefe kw³ I MwZkw³i Kx ZviZg¨ n‡e Ñ MvwYwZKfv‡e we‡kølY Ki| 	4


  8bs cª‡kœi DËi  
K.	cÖvK…wZK M¨v‡mi cÖavb Dcv`vb wg‡_b| 
L.	wbDK¬xq kw³ e¨env‡ii myweav¸‡jv n‡jv- 
	i.	Kg e¨‡q kw³ Drcv`b Kiv hvq|
	ii.	¯^í R¡vjvwb e¨‡q †ewk we`y¨r Drcv`b Kiv hvq|
	iii.	Ab¨vb¨ kw³i Drm dzwi‡q †M‡jI cvigvYweK kw³i Drm wbt‡kwlZ nIqvi m¤¢vebv Kg|
M. 	†`Iqv Av‡Q,
	e¯‘i fi, m = 10 g = 001 kg
	mgq, t = 3 s
	AwfKl©R Z¡iY, g = 98 ms2
	wb‡ÿ‡ci 3 s  ci e¯‘wUi MwZkw³, Ek= ?
	e¯‘wU †h‡nZz 10 s wePiY K‡i †m‡nZz 5 s n‡e Zvi Dr‡ÿcY Kvj Ges 5 s n‡e cZb Kvj| 
	Dr‡ÿc‡Yi mgq e¯‘i †kl‡eM, v = 0
	Avgiv Rvwb, 
		v = u  gt
	ev, 0 = u  98 ms2  5 s
	 u = 49 ms1
	3 s  ci e¯‘i †kl‡eM v n‡j, 
	v = u  gt
		= 49 ms1  98 ms2  3 s
		= 49 ms1  294 ms1
		= 196 ms-1
	 e¯‘i MwZkw³, Ek =  mv2
		=   001 kg  (196 ms1)2
		= 192 J
	myZivs, wb‡ÿ‡ci 3 s ci e¯‘wUi MwZkw³ n‡e 192 J|
N.	ÔMÕ bs n‡Z cvB, e¯‘i Avw`‡eM, u = 49 ms1
		e¯‘i †kl‡eM, v = 0
		m‡e©v”P D”PZv = h
	Avgiv Rvwb, 
	     v2 = u2  2gh
 	ev, u2 = 2gh
	 h = 
		=  
		= 122.5 m
	m‡e©v”P D”PZv †_‡K covi 4 s  ci e¯‘i †eM v n‡j, 
		v2 = u2 + gt
		= 0 + 98 ms2  4 s	[ Avw`‡eM, u = 0]
		= 392 ms1
	m‡e©v”P D”PZv †_‡K covi 4 s ci e¯‘i AwZµvšÍ `~iZ¡ h n‡j, 
	     v2 = u2 + 2gh
	ev, (392 ms1)2 = 02 + 2  98 ms2  h
	ev, h =  m
	  h = 784 m
	 f‚wg †_‡K  4 s  ci e¯‘i D”PZv,
			h = h  h
			= (122.5  784)m
		= 441 m 
	 441m D”PZvq e¯‘i wefe kw³ Ep n‡j, 
		Ep = mgh
		= 001 kg  98 ms2  441 m 
		= 432 J
	e¯‘i MwZkw³, Ek n‡j
		Ek =  mv2
		=   001kg  (392 ms1)2
		= 768 J
	 MwZkw³ I wefe kw³i g‡a¨ ZviZg¨
		= Ek  Ep
			= (768  432) J
			= 336 J
	myZivs m‡e©v”P †_‡K covi  4s  ci e¯‘i wefe kw³ I MwZkw³i ZviZg¨ n‡e 336 J|
cÖkœ -9  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


x e¯‘‡K gy³fv‡e co‡Z w`‡j wefe kw³ MwZkw³‡Z iƒcvšÍwiZ n‡Z _vK‡e| 
	[image: ]
	K.	nU¯úU Kx? 	1
L.	Rxevk¥ kw³ ej‡Z Kx †evS?	2
M.	A we›`y †_‡K x e¯‘‡K †Q‡o w`‡j GwU KZ †e‡M C we›`y‡K AvNvZ Ki‡e?	3		
N.	f‚c„ô †_‡K KZ D”PZvq wefe kw³ I MwZkw³ mgvb n‡e MvwYwZK we‡kølY Ki|	4


  9bs cª‡kœi DËi  
K.	f‚ZvwË¡K cwieZ©‡bi d‡j g¨vMgv f‚c„‡ôi LvwbK wb‡P †h RvqMvq Rgv nq Zv‡K nU¯úU e‡j|
L.	c„w_ex m„wói ci †_‡K wewfbœ mg‡q cÖvK…wZK wech©‡qi Kvi‡Y MvQcvjv, RxeRš‘ cÖf…wZ gvwU Pvcv c‡o KwVb, Zij I M¨vmxq AvKv‡i Rgv nq hv Avgiv R¡vjvwb wn‡m‡e e¨envi Kwi| Gme R¡vjvwb‡KB Rxevk¥ kw³ e‡j| 
	†hgb : Kqjv, LwbR †Zj, cÖvK…wZK M¨vm BZ¨vw`|
M.	GLv‡b, x e¯‘i Avw`‡eM, u = 0
	AwZµvšÍ `~iZ¡, h = 100 m
	AwfKl©R Z¡iY, g = 98 ms2
	g‡b Kwi, C we›`y‡Z AvNvZ Kivi mgq e¯‘wUi †eM, v
	Avgiv Rvwb, 
		v2 = u2 + 2gh
	ev, v2 = 0 + 2  98 ms2  100 m
	ev, v2 = 1960 m2s2
	ev, v =  ms1
	 v = 4427 ms1	
	AZGe, A we›`y †_‡K x e¯‘‡K †Q‡o w`‡j GwU 4427 ms1 †e‡M C we›`y‡K AvNvZ Ki‡e|
N.	g‡b Kwi, f‚c„ô †_‡K x D”PZvq wefe kw³ I MwZkw³ mgvb n‡e| x D”PZvq MwZkw³ Ges wefe kw³ h_vµ‡g Ek Ges Ep
	x D”PZvq e¯‘wUi wefe kw³, Ep = mgx
	Avevi, (100  x) D”PZvq †cuŠQ‡Z x e¯‘wUi †eM, 
		v2 = u2 + 2g (100  x) [ A Ae¯’v‡b †eM, u = 0] 
	ev, v2 = 0 + 2g(100  x)


	ev, v2 = 2g (100  x)
		= mg(100  x)
	GLb, wefe kw³ I MwZkw³ mgvb n‡j, 
		Ek = Ep
	ev, mg (100  x) = mgx
	ev, 100  x = x
	ev, 2x = 100
	ev, x = 
	 x = 50 m
	AZGe, f‚c„ô n‡Z 50 m D”PZvq wefe kw³ I MwZkw³ mgvb n‡e|
cÖkœ - 10  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
40kg f‡ii GK evjK 250 g f‡ii GKwU e¯‘ wb‡q cÖwZwU 20 cm D”PZvq 20 wU wmuwo 12s-G AwZµg Kij| evjKwU H D”PZv †_‡K e¯‘wU‡K Rvbvjv w`‡q evB‡i †d‡j w`j| f‚c„ô †_‡K ejwUi D”PZv wmuwoi †gvU D”PZvi mgvb|
	[image: ]
	K.	MwZkw³ wK‡mi Dci wbf©i K‡i?	1
L.	†mŠi‡Kv‡li e¨envi¸‡jv D‡jøL Ki|	2
M.	evjKwUi ÿgZv wbY©q Ki|	3		
N.	e¯‘wU †d‡j †`qvi ci hLb f‚c„ô †_‡K 3m Dc‡i wQj ZLb †mwU kw³i msiÿYkxjZv bxwZ †g‡b P‡j‡Q wKbv MvwYwZK hyw³ `vI|	4


  10bs cª‡kœi DËi  
K.	MwZkw³ e¯‘i fi I †e‡Mi Dci wbf©i K‡i|
L.	†mŠi‡Kv‡li e¨envi¸‡jv wb‡P D‡jøL Kiv n‡jv :
	i.	K…wÎg DcMÖn‡K wbR Kÿc‡_ †Nvivi Rb¨ cÖ‡qvRbxq Zworkw³ mieivn Ki‡Z G †Kvl e¨envi Kiv nq|
	ii.	wewfbœ B‡jKUªwbK hš¿cvwZ †mŠi‡Kv‡li mvnv‡h¨ Pvjv‡bv hvq| †hgb : K¨vjKz‡jUi, †iwWI, Nwo BZ¨vw`|
	iii.	†mŠi‡Kv‡li mvnv‡h¨ evmvevwo ev Awd‡m we`y¨r mieivn m¤¢e n‡”Q|
M.	†`Iqv Av‡Q,
	evj‡Ki fi, m1 = 40 kg
	e¯‘i fi, m2 = 250g  = 025 kg
	†gvU fi, m = m1 + m2
		= 40 kg + 025 kg
		= 4025 kg
	D”PZv, h = 20 cm  20
		=400 cm
		= 4m
	   mgq, t = 12 s
	AwfKl©R Z¡iY, g = 98 ms2
	ÿgZv P = ?
	Avgiv Rvwb, P = 
		= 
		= 
		= 
		= 13148 W
	AZGe, evjKwUi ÿgZv 13148 W|
N.	†`Iqv Av‡Q,
	e¯‘i fi, 	m 	= 250g = 025 kg
	†gvU D”PZv, 	h 	= 4m
	AwfKl©R Z¡iY, 	g	= 98 ms2
	e¯‘i D”PZv, 	x	= 3m
	e¯‘wUi wefe kw³,	= Ep	
	e¯‘wUi MwZkw³, 	= Ek	
	Avgiv Rvwb,
	         Ep	= mgx
			= 025 kg  98 ms2  3m
			= 735 J
	Avevi, Ek =  mv2
		=  m {u2 + 2g(h  x)}
		=  m { 0 + 2g (h  x)} [ u = 0)
		=  m  2g (h  x)
		= mg (h  x)
		= 025 kg  98ms 2 (4m  3m)
		= 025kg  98 ms2  1m
		= 245 J
	 †gvU kw³, E = Ep + Ek
		= 735 J + 245 J
		= 98 J
	Avevi, 4m D”PZvq e¯‘wUi †gvU kw³,
	W = mgh
		= 025 kg  98 ms2  4m
		= 98 J
	DcwiD³ MvwYwZK we‡køl‡Y †`Lv hv‡”Q †h, E = W 
	myZivs e¯‘wU kw³i wbZ¨Zv m~Î †g‡b P‡j‡Q|
 cÖkœ-11  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
5 kg f‡ii GKwU e¯‘‡K A we›`y †_‡K gy³fv‡e co‡Z †`qv n‡jv| GLv‡b h = 30 m Ges x = 10 m|


	[image: ]
	K.	Awjqvg k‡ãi A_© Kx?	1
L.	†`LvI †h, wbw`©ó f‡ii MwZkw³ Zvi †e‡Mi e‡M©i mgvbycvwZK|	2
M.	f‚wg ¯úk© Kivi gyn‚‡Z© e¯‘wUi †eM wbY©q Ki|	3
N.	A, B I C we›`y‡Z †gvU kw³ wbY©q K‡i †`LvI †h, e¯‘wU kw³i msiÿYkxjZv bxwZ †g‡b P‡j|	4


  11bs cª‡kœi DËi  
K.	Awjqvg k‡ãi A_© †Zj|
L.	g‡b Kwi, m f‡ii GKwU w¯’i e¯‘i Dci F ej cÖ‡qvM Kivq e¯‘wU v †eM cÖvß n‡jv|
	G mgq e¯‘wU e‡ji w`‡K s `~iZ¡ AwZµg K‡i| e¯‘wU‡K GB †eM w`‡Z K…ZKvRB e¯‘i MwZkw³|


	 MwZkw³ = K…ZKvR
		= ej  miY
		= F  s
		ev, Ek = mas [ F = ma]
		wKš‘, v2 = u + 2as
		ev, as =  [ Avw`‡eM, u = 0]
	 Ek =  mv2
	 Ek  v2 [  m aªæeK]
	A_©vr wbw`©ó f‡ii MwZkw³ Zvi †e‡Mi e‡M©i mgvbycvwZK|
(†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q,
		Avw`‡eM, 	u = 0
		D”PZv, 	h = 30 m
		AwfKl©R Z¡iY, 	g = 98 ms-2
		f‚wg ¯úk© Kivi gyn‚‡Z© e¯‘wUi †eM, v = ?
	Avgiv Rvwb,
		v2 	= u2 + 2gh
			= 02 + 2  98 ms-2  30 m
			= 588 m2s-2
	    v 	= 2425 ms-1
	AZGe, f‚wg ¯úk© Kivi gyn‚‡Z© e¯‘wUi †eM 2425 ms-1|
N.	wb‡P A, B I C ¯’v‡b MwZkw³ I wefe kw³ A_©vr †gvU kw³i cwigvY MvwYwZKfv‡e wbY©q K‡i †`Lv‡bv n‡jv :
	A we›`y‡Z †gvU kw³i cwigvY :
	DÏxcK n‡Z cvB,
	e¯‘i fi, m = 5 kg
	AwfKl©R Z¡iY, g = 98 ms-2
		A we›`y‡Z e¯‘wUi †eM = 0
		A we›`y‡Z e¯‘wUi MwZkw³ = 0
	f‚wg n‡Z A we›`yi D”PZv = 30 m
	A we›`y‡Z e¯‘wUi wefe kw³ = mgh = 5 kg  98 ms-2  30 m 
		= 1470 J
	B we›`y‡Z †gvU kw³i cwigvY :
	GLv‡b, Avw`‡eM, u = 0
	A we›`y n‡Z B we›`yi D”PZv, x = 10m
		B we›`y‡Z e¯‘i †eM,
	    v2 = u2 + 2 gx
	ev, v2 = 0 + 2  98 ms-2  10m
	 v2 = 196 m2s-2
	


	B we›`y‡Z e¯‘wUi MwZkw³ =  =   5 kg  196 m2s-2
		= 490 J
	Avevi, f‚wg n‡Z B we›`yi D”PZv, (h  x) = (30  10) m = 20 m
	B we›`y‡Z e¯‘wUi wefe kw³ = (5  98  20) J = 980 J
	 B we›`y‡Z e¯‘i †gvU kw³ = (980 + 490) J = 1470 J
	C we›`y‡Z †gvU kw³ cwigvY :
	C we›`y‡Z ¯úk© Kivi gyn‚‡Z© e¯‘wUi †eM,
		v2 = u2 + 2 gh
		= 02 + 2  98 ms-2  30 m = 588 m2s-2
	 C we›`y‡Z e¯‘wUi †gvU MwZkw³,
		=  J
		= 1470 J
	Avevi, f‚wg n‡Z C we›`yi D”PZv = 0
	 C we›`y‡Z wefe kw³ = 0
	myZivs C we›`y‡Z †gvU kw³ = (1470 + 0) J = 1470 J
	Dc‡ii MvwYwZK we‡kølY †_‡K †`Lv hvq †h, A, B I C we›`y‡Z †gvU kw³i cwigvY mgvb|
	A_©vr e¯‘wU kw³i msiÿYkxjZv bxwZ †g‡b P‡j|
(†`Lv‡bv n‡jv)
 cÖkœ -12  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
m fiwewkó e¯‘‡K AwfKl© e‡ji weiæ‡× KvR K‡i f‚wg †_‡K h D”PZvq A we›`y‡Z IVv‡bv n‡jv| †mLvb †_‡K e¯‘wU x `~i‡Z¡ bvgv‡bvi d‡j C we›`y‡Z G‡m MwZkw³ Ges w¯’wZkw³ mgvb n‡q hvq|


	[image: ]
	K.	Zvcwe`y¨r †K‡›`ªi cÖavb Dcv`vb Kx?	1
L.	†`LvI †h, Ek = |	2
M.	e¯‘‡K B †_‡K A †Z Avb‡Z 6 s jvM‡j ÿgZv KZ?	3		
N.	DÏxcK Abymv‡i cÖgvY Ki †h, x = |	4


  12bs cª‡kœi DËi  
K.	Zvcwe`y¨r †K‡›`ªi cÖavb Dcv`vb Kqjv|
L.	KvR-kw³ Dccv`¨ Abymv‡i, Ek = W = mas
	Avevi, v2 = u2 + 2as
	ev, as = 	[ Avw`‡eM, u = 0]
	 Ek =  ..................(i)
	Avgiv Rvwb, fi‡eM, p = mv
		ev, p2 = m2v2..................(ii)
	mgxKiY (i) I (ii) bs n‡Z cvB,
	Ek = | (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q,
	D”PZv, h = 15 m
	e¯‘i fi, m = 10 kg
	AwfKl©R Z¡iY, g = 9.8 ms2
	mgq, t = 6 s
	ÿgZv, P = ?
	Avgiv Rvwb, P = 
	ev, P	= 
		= 
		= 245 W
	myZivs, ÿgZv 245 W|
N.	DÏxcK Abymv‡i, m = 10 kg f‡ii e¯‘wU h D”PZvq A we›`y‡Z w¯’i Ae¯’vq ivLv Av‡Q| ZvB A Ae¯’v‡b e¯‘wUi mg¯Í kw³B wefe kw³| Avevi AwfK‡l©i cÖfv‡e e¯‘wU hZ f‚wgi w`‡K co‡Z _v‡K Gi †eM ZZ e„w× cv‡e A_©vr wefe kw³ MwZkw³‡Z iƒcvšÍwiZ n‡e|
	awi, h D”PZv †_‡K x m wb‡P Gi MwZkw³ wefe kw³i mgvb n‡e| 
	awi, C we›`y‡Z †eM v|
	 (h  x) D”PZvq wefe kw³, E1 = mg (h  x) ........... (i)
	Ges x m wb‡P e¯‘i MwZkw³,
		E2 =  mv2 ............... (ii)
	GLv‡b, v2 = u2 + 2gh
		ev, v2 = 0 + 2g.x	[ Avw`‡eM, u = 0]
		 v2 = 2gx
	v2 -Gi gvb mgxKiY (ii) -G ewm‡q,
		E2 =  m.2gx = mgx
cÖkœg‡Z, E1 = E2
		ev, mgh  mgx = mgx
		ev, mgh = 2mgx
		 x =  (cÖgvwYZ n‡jv)
cÖkœ -13  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


Zzwg GKUv Kv‡Vi e­‡Ki mv‡_ GKwU w¯úªs †eu‡a w¯úªs‡qi Ab¨ cÖvšÍ GKwU `„p Aej¤^‡bi mv‡_ AvUKvI| Kv‡Vi e­KwU GKwU gm„Y Z‡ji Ici †i‡L w¯úªs‡K Pvc w`‡q `„p Aej¤^‡bi w`‡K msKzwPZ Ki| Zvici e­KwU‡K †Q‡o `vI| Kx †`L‡j? †`Lv †Mj e­‡Ki †cQ‡b ivLv GKwU wcscs ej Zvi wPwýZ w`‡K m‡i hv‡”Q A_©vr w¯úªswU KvR Ki‡Q|
	[image: ]
	K.	AwfKl©R wefe kw³ Kv‡K e‡j?	1
L.	w¯úªswU †Kvb kw³i e‡j KvR Ki‡Q Zv e¨vL¨v Ki|	2
M.	†`Šowe‡`i MwZkw³i ivwkgvjv wbY©q Ki|	3		
N.	wcscs ejwU †Kvb kw³i Rb¨ Wvbw`‡K m‡i hv‡”QÑ kw³wUi Zvrch© we‡k­lY Ki|	4


  13bs cª‡kœi DËi  
K.	AwfKl© e‡ji wei“‡× KvR K‡i †Kv‡bv e¯‘i Ae¯’v‡bi cwieZ©b Ki‡j e¯‘ KvR Kivi †h mvg_©¨ jvf K‡i Zv‡K AwfKl©R wefe kw³ e‡j|
L.	w¯úªswU wefe kw³i e‡j KvR m¤úbœ Ki‡Q| ¯^vfvweK Ae¯’vb ev Ae¯’v †_‡K cwieZ©b K‡i †Kv‡bv e¯‘‡K Ab¨ †Kv‡bv Ae¯’vb ev Ae¯’vq Avb‡j e¯‘ KvR Kivi †h mvg_©¨ jvf K‡i Zv‡K wefe kw³ e‡j| G‡¶‡Î w¯úªswU‡K ej cÖ‡qvM K‡i msKzwPZ K‡i †Q‡o w`‡j w¯úªswU Zvi Av‡Mi Ae¯’vq Avmvi mgq KvR Ki‡Z cv‡i| w¯úªswU Zvi ¯^vfvweK Ae¯’v cwieZ©‡bi Rb¨ KvR Kivi †h mvg_©¨ jvf Kij †mwUB Zvi wefe kw³|
M.	g‡b Kwi, m fiwewkó GKRb †`Šowe` v †e‡M s `~iZ¡ AwZµg Kij| G mgq Zvi Ici cÖhy³ e‡ji cwigvY F| G‡¶‡Î †`Šowe‡`i v †eM cÖvß n‡Z K…ZKvRB n‡”Q †`Šowe‡`i MwZkw³|
	 MwZkw³ = K…ZKvR
		= ej  miY
		= F  s
	ev, Ek = mas  		.............(i)
	Avevi, v2 = u2 + 2as
	ev, v2 = 2as 		[ u = 0]
	 a s = .....................................................(ii)
	mgxKiY bs (i) I (ii) †_‡K cvB; 
	 Ek = m. 
	 Ek = mv2
	AZGe, †`Šowe‡`i MwZkw³ =   †`Šowe‡`i fi  (†eM)2|
N.	wP‡Î Kv‡Vi e­KwU‡K GKwU w¯úªs‡qi GK cÖv‡šÍi mv‡_ mshy³ K‡i Aci cÖvšÍ GKwU `„p Ae¯’v‡bi mv‡_ AvUKv‡bv Av‡Q| GLb Kv‡Vi e­KwU‡Z ej cÖ‡qv‡Mi gva¨‡g w¯úªswU‡K msKzwPZ K‡i evg w`‡K wb‡q †Q‡o w`‡j w¯úªswU Zvi Av‡Mi Ae¯’vq A_©vr Wvb w`‡K Avmvi Rb¨ wKQy KvR Kivi kw³ AR©b K‡i| d‡j Zvi MwZc‡_ Ab¨ †Kv‡bv e¯‘ †hgbÑ wcscs ej co‡j Zv‡K †m Wvbw`‡K miv‡Z cvi‡e| w¯úªswU Zvi ¯^vfvweK Ae¯’v cwieZ©b †nZz GB †h KvR Kivi mvg_©¨ jvf Kij †mwU Zvi wefe kw³ A_©vr wefe kw³i Rb¨B wcscs ejwU Wvbw`‡K m‡i hv‡e| ¯^vfvweK Ae¯’vb ev Ae¯’v cwieZ©b K‡i Ab¨ †Kv‡bv Ae¯’vb ev Ae¯’vq Avb‡j e¯‘ KvR Kivi †h mvg_©¨ AR©b K‡i Zv‡K wefe kw³ e‡j| ¯^vfvweK Ae¯’v ev Ae¯’vb †_‡K cwieZ©b K‡i †Kv‡bv e¯‘‡K Ab¨ Ae¯’v ev Ae¯’v‡b Avb‡Z hw` †Kv‡bv e‡ji wei“‡× †Kv‡bv KvR Kiv nq ZLb e¯‘wU H cwigvY KvR Kivi mvg_©¨ jvf K‡i| cieZ©x‡Z e¯‘wU Avevi ¯^vfvweK Ae¯’v ev Ae¯’v‡b Avm‡Z H cwigvY KvR Ki‡Z cv‡i| e¯‘ GB †h KvR Kivi mvg_©¨ jvf Kij ZvB e¯‘i g‡a¨ kw³ wn‡m‡e mwÂZ _vK‡e| kw³i GB iƒc‡KB ejv nq wefe kw³|

 cÖkœ -14  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Rwni I Kwe‡ii fi h_vµ‡g 40 kg I 50 kg| 20 cm DuPz 20wU wmuwo AwZµg Ki‡Z Rwni I Kwei mgq †bq h_vµ‡g 10 s Ges  18 s| [AwfKl©R Z¡iY g = 9.81 ms-2]
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	K.	Kg©`ÿZv Kv‡K e‡j?	1
L.	Rxevk¥ R¡vjvwbi weKí R¡vjvwb AbymÜvb Riæwi †Kb?	2
M.	Rwn‡ii K…ZKvR wbY©q Ki|	3		
N.	Kwe‡ii K…ZKvR †ewk n‡jI Rwn‡ii ÿgZv †ewkÑ Dw³wU MvwYwZKfv‡e we‡kølY Ki|	4


  14bs cª‡kœi DËi  
K.	†Kv‡bv h‡š¿ †gvU †h Kvh©Ki kw³ cvIqv hvq Ges †gvU †h kw³ †`Iqv nq Zvi AbycvZ‡K H h‡š¿i Kg©`ÿZv e‡j|
L.	kw³ Pvwn`v e„w×i KviY gvby‡li AvaywbK Rxeb e¨e¯’v Avi G Pvwn`vi wmsnfvMB †gUvq Rxevk¥ R¡vjvwb| ZvB Rxevk¥ R¡vjvwbi Dci Pvc Kgv‡bvi Rb¨ Gi weKí R¡vjvwb AbymÜvb Kiv Riæwi|
M.	GLv‡b, 
	D”PZv, h = (20  20) cm 
		= 400 cm 
		= 4 m
	AwfKl©R Z¡iY, g = 9.8 ms2
	Rwn‡ii Z¡iY, m = 40 kg
		K…ZKvR, W = ?
	Avgiv Rvwb, W = mgh
		= 40 kg  9.8 ms-2  4 m
		= 1568 J
	AZGe, Rwn‡ii K…ZKvR 1568 J|
N.	DÏxcK Abymv‡i, Kwe‡ii fi, m1 = 50 kg
		D”PZv, h1 = h = 4 m
		AwfKl©R Z¡iY, g = 9.8 ms2
	Kwe‡ii cÖ‡qvRbxq mgq, t1 = 18 s
	Kwe‡ii K…ZKvR, W1 = m1gh1
		= 50 kg  9.8 ms2  4m
		= 1960 J
	 Kwe‡ii ÿgZv, P1 =  = 108.89 W
	ÔMÕ †_‡K cvB, Rwn‡ii K…ZKvR, W = 1568 J
	Rwn‡ii cÖ‡qvRbxq mgq, t = 10 s
	 Rwn‡ii ÿgZv, P =  = 156.8 W
	GLv‡b, W1 > W Ges P > P1
	A_©vr, Kwe‡ii K…ZKvR †ewk, wKš‘ Rwn‡ii ÿgZv †ewk|
cÖkœ-15   wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	mKj mPj e¯‘B †Kvb kw³i AwaKvix?	1
L.	wbDK¬xq kw³ e¨vL¨v Ki|	2
M.	e¯‘i fi 5 kg n‡j mylg †eM As‡k MwZkw³ wbY©q Ki| 	3
N.	E we›`y‡Z MwZkw³ wbY©q Ki, Bnv wK c~‡e©i kw³i †P‡q †ewk? MvwYwZK we‡kølY Ki|	4


  15bs cª‡kœi DËi  
K.	mKj mPj e¯‘B MwZkw³i AwaKvix|
L.	wbDK¬xq wewµqvq Drcbœ kw³ n‡jv wbDK¬xq kw³| G kw³ e¨envi K‡i we`y¨r Drcv`b Kiv hvq| †h wbDK¬xq wewµqvq cÖvß kw³‡K we`y¨r Drcv`‡b e¨envi Kiv nq †mB wewµqv‡K wbDK¬xq wdkb e‡j| G‡Z BD‡iwbqv‡gi mv‡_ wbw`©ó kw³i wbDUª‡bi wewµqv NUv‡bv nq| G wewµqv wbDK¬xq Pzwjø‡Z NUv‡bv nq|
M.	DÏxcK †_‡K cvB,
		e¯‘i fi, 	m = 5 kg 
		mylg †eM As‡k †eM, 	v   = 18 ms¯1
		MwZkw³, 	Ek = ?
	Avgiv Rvwb,
			Ek 	=  mv2
			=   5 kg  (18 ms¯1)2
			= 810 J
	AZGe, mylg †eM As‡k MwZkw³ 810 J|
N.	†jLwPÎ †_‡K cvB, E we›`y‡Z †eM, v1 = 14 ms¯1
		                                                  fi, m = 5 kg
	 E we›`y‡Z MwZkw³,  Ek1 =  mv12 
		=   5 kg  (14 ms¯1)2  = 490 J
	c~‡e©i MwZkw³, Ek = 810 J 
	GLv‡b, Ek1 < Ek A_©vr GwU c~‡e©i MwZkw³i †P‡q Kg|
cÖkœ -16  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
wP‡Î wmuwo †e‡q 50 kg f‡ii GKRb †jvK Qv‡` DV‡Q|


	[image: ]
	K.	¶gZv Kv‡K e‡j?	1
L.	†jvKwU hLb Qv‡` DV‡e ZLb kw³ Kxfv‡e cwiewZ©Z n‡e e¨vL¨v Ki|	2
M.	†jvKwUi Qv‡` DV‡Z cÖ‡qvRbxq kw³ wbY©q Ki|	3		
N.	H e¨w³i cÖwZ wgUvi DV‡Z 10s mgq jvM‡j Qv‡` DV‡Z Zv‡K KZ ÿgZv cÖ‡qvM Ki‡Z n‡e?	4


  16bs cª‡kœi DËi  
K.	KvR m¤úv`bKvix †Kv‡bv e¨w³ ev Dr‡mi KvR Kivi nvi‡K ¶gZv e‡j|
L.	kw³i m„wó ev webvk †bB| kw³ ïay GKiƒc †_‡K Ab¨ GK ev GKvwaKiƒ‡c iƒcvšÍwiZ n‡Z cv‡i| †m‡¶‡Î †jvKwUi g‡a¨ mwÂZ kw³B wefe kw³| Qv‡` IVvi mgq †jvKwU wbw`©ó `~iZ¡ AwZµg Ki‡e| Gi d‡j MwZi m„wó n‡e Ges †jvKwUi g‡a¨ mwÂZ wefe kw³ ax‡i ax‡i MwZkw³‡Z iƒcvšÍwiZ n‡e|
M.	GLv‡b, 
	†jvKwUi fi, m = 50 kg
	AwfKl©R Z¡iY, g = 9.8 ms2
	D”PZv, h = 5 m
	Avgiv Rvwb, kw³, E = mgh
		= 50 kg  9.8 ms2  5 m
		= 2450 J
		= 2.45 kJ
	AZGe, †jvKwUi Qv‡` DV‡Z cÖ‡qvRbxq kw³ 2.45 kJ|
N.	DÏxcK n‡Z cvB, †jvKwUi fi, m = 50 kg
		wmuwoi D”PZv, h = 5 m
		mgq, t = 5  10 s = 50 s
		AwfKl©R Z¡iY, g = 98 ms-2
		ÿgZv, P = ?
	Avgiv Rvwb, P = 
		= 
		= 49 W
	AZGe, wmuwo †e‡q Qv‡` DV‡Z H e¨w³‡K 49 W ÿgZv cÖ‡qvM Ki‡Z n‡e|
cÖkœ-17   wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
10 KW Ges 5.88 KW ÿgZvi `ywU BwÄb w`‡q GKwU 30 m DuPz evwoi Qv‡` h_vµ‡g 200 kg I 1000 wjUvi cvwb 1 wgwb‡U Zzj‡Z cv‡i|
	[image: ]
	K.	jf¨ Kvh©Ki kw³ Kx?	1
L.	†Kv‡bv e¯‘i wefe kw³ 50 J ej‡Z Kx †evSvq?	2
M.	cÖ_g BwÄbwUi jf¨ Kvh©Ki ÿgZv KZ?	3
N.	BwÄb `ywUi g‡a¨ †KvbwUi Kg©`ÿZv †ewk-we‡kølY Ki|	4


  17 bs cª‡kœi DËi  
K.	†Kv‡bv BwÄb †_‡K †h cwigvY kw³ cvIqv hvq ev †h cwigvY kw³ Kv‡R jvMv‡bv hvq Zv‡K jf¨ Kvh©Ki kw³ e‡j|
L.	†Kv‡bv e¯‘i wefe kw³ 50 J ej‡Z †evSvqÑ
	50 N ej cÖ‡qv‡Mi d‡j e‡ji cÖ‡qvM we›`yi wecix‡Z 1m miv‡Z 50 J kw³i cÖ‡qvRb|
	A_ev,
	1 N ej cÖ‡qv‡Mi d‡j e‡ji cÖ‡qvM we›`yi wecix‡Z 50 m miv‡Z 50 J kw³i cÖ‡qvRb|
M.	†`Iqv Av‡Q,
	cÖ_g BwÄ‡bi ÿgZv,	P1	= 10 KW
	D”PZv, 	h 	= 30 m
	cvwbi fi, 	m1	= 200 kg
	mgq, 	t 	= 1 min.= 60 s
	AwfKl©R Z¡iY 	g 	= 9.8 ms2
	cÖ_g BwÄ‡bi jf¨ Kvh©Ki ÿgZv, P1 = ?
	Avgiv Rvwb, P1 = 
		= 
		= 
		= 
		= 980 W = 0.98 KW
	AZGe, cÖ_g BwÄbwUi jf¨ Kvh©Ki ÿgZv 0.98 KW|
N.	wØZxq BwÄ‡bi †ÿ‡Î,
	ÿgZv, 	P2	= 5.88 KW
	D”PZv, 	h	= 30 m
	cvwbi fi, 	m2	= 1000 kg
	AwfKl©R Z¡iY,	g 	= 98 ms1
	mgq, 	t 	= 1 min = 60 s
	wØZxq BwÄ‡bi jf¨ Kvh©Ki ÿgZv,
	P2 = 
		= 
		= 
		= 
		= 4900 W
		= 49 KW
	cÖ_g BwÄ‡bi Kg©`ÿZv, 1 =   100%
		=   100% [ÔMÕ †_‡K]
		= 98%
	Ges wØZxq BwÄ‡bi Kg©`ÿZv, 2 =   100%
		=   100%
		= 8333%
	GLv‡b, 2 > 1
	AZGe, wØZxq BwÄ‡bi Kg©`ÿZv †ewk|
cÖkœ-18  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
30 m D”PZvwewkó GKwU wewìs‡qi Qv‡` ivLv U¨vsK‡K cvwb‡Z cwic~Y© Ki‡Z 29·4  104 J kw³i cÖ‡qvRb| U¨vsKwU c~Y© Ki‡Z 60% I 70% hvwš¿K Kg©`ÿZvm¤úbœ A I B `ywU Zwor †gvUi e¨envi Kiv nq Ges A I B †gvUi `ywU‡K 420000 J Zwor kw³i mvnv‡h¨ Pvjv‡bv nq|
	[image: ]
	K.	†Kv_vq wbDK¬xq kw³‡K hvwš¿K kw³‡Z iƒcvšÍi Kiv nq?	1
L.	Kg©`ÿZv wK KL‡bv 100% ev Gi †P‡q †ewk n‡Z cv‡i? e¨vL¨v Ki|	2
M.	U¨vsKwU c~Y© Ki‡Z KZ cwigvY cvwbi cÖ‡qvRb?	3
N.	DÏxc‡K †Kvb †gvUiwU U¨vswK‡Z cvwb Zzj‡Z cvi‡e? MvwYwZK we‡kølY Ki|	4


  18bs cª‡kœi DËi  
K.	wbDK¬xq mve‡gwi‡b wbDK¬xq kw³‡K hvwš¿K kw³‡Z iƒcvšÍi Kiv nq|
L.	Kg©`ÿZv KL‡bvB 100% ev Gi †P‡q †ewk n‡Z cv‡i bv| KviY, †Kv‡bv h‡š¿ †gvU †h kw³ cÖ`vb Kiv nq Zvi wKQz Ask Kvh©Ki kw³‡Z cwiYZ nq Ges evwK Ask wewfbœfv‡e e¨q nq| ZvB Kg©`ÿZv KL‡bvB 100% ev Gi †P‡q †ewk n‡Z cv‡i bv|
M.	DÏxcK n‡Z,
	D”PZv, h = 30 m
	K…ZKvR, W = 29·4  104 J
	cvwbi fi, m = ?
	Avgiv Rvwb,
			W 	= mgh
		ev, 	m = 
			    = 
				= 1000 kg  ev,1000 L
	myZivs U¨vsKwU c~Y© Ki‡Z 1000 L cvwbi cÖ‡qvRb|
N.	A I B †gvUi `ywUi g‡a¨ †KvbwU U¨vswK‡Z cvwb Zzj‡Z cvi‡e Zv wb‡P MvwYwZKfv‡e we‡kølY Kiv n‡jv :
	DÏxcK Abymv‡i,
	A †gvUiwUi Kg©`ÿZv, A = 60%  = 0.6
	B †gvUiwUi Kg©`ÿZv, B 	= 70% = 0.7 
	†gvUi `ywU‡Z cÖ`Ë kw³, E = 420000 J 
	U¨vswK‡K cvwb‡Z cwic~Y© Ki‡Z cÖ‡qvRbxq kw³, E' = 29·4  104J 
	Avgiv Rvwb, Kg©`ÿZv,  = 
	  A †gvU‡ii Rb¨, A 	=  
			  ev, EA	= A  E 
				= 0·6  420000 J
				= 252000 J 
				= 25·2  104 J 
	Avevi B †gvU‡ii Rb¨, A 	=  
			   ev, EB 	= B  E 
				= 0·7  420000 J
				= 294000 J = 29·4  104 J 
	†h‡nZz E' EA †m‡nZz A †gvUiwU U¨vswK‡Z cvwb Zzj‡Z cvi‡e bv wKš‘ E' = EB nIqvq B †gvUiwU U¨vswK‡Z cvwb Zzj‡Z cvi‡e|
	AZGe Dc‡ii Av‡jvPbv n‡Z ejv hvq B †gvUiwU U¨vswK‡Z cvwb Zzj‡Z cvi‡e|
cÖkœ-19  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 


	[image: ]
	K.	evqyKj Kx?	1
L.	kw³ I Kv‡Ri GKK Awfbœ †Kb? e¨vL¨v Ki|	2
M.	m‡e©v”P D”PZvq e¯‘wUi wefe kw³ KZ n‡e wbY©q Ki|	3
N.	DÏxc‡Ki e¯‘wU m‡e©v”P D”PZv †_‡K hLb AwfK‡l©i cÖfv‡e gy³fv‡e co‡Z _vK‡j f‚c„ô †_‡K KZ D”PZvq e¯‘wUi wefe kw³ MwZkw³i GK-PZz_©vsk n‡e MvwYwZKfv‡e we‡kølY Ki|	4


  19bs cª‡kœi DËi  
K.	evqy cÖevnRwbZ MwZkw³‡K hvwš¿K ev we`y¨r kw³‡Z iƒcvšÍ‡ii hš¿B n‡jv evqyKj|
L.	KvR Ki‡Z kw³i cÖ‡qvRb| †Kv‡bv KvR Ki‡j mgcwigvY kw³i iƒcvšÍi N‡U| m¤úbœ Kv‡Ri ØvivB kw³ cwigvc Kiv nq| ZvB KvR I kw³i GKK Awfbœ| 
M.	GLv‡b,
	AwfKl© Z¡iY, g = 9·8 ms¯2 
	f‚wg ¯úk© Kivi c~e©gyn‚‡Z© e¯‘wUi †eM, v = 49 ms¯1 
	e¯‘wUi wefe kw³, Ep = ?
	DÏxc‡Ki wPÎ n‡Z cvB,
	e¯‘wUi wefe kw³ = mgh 
	Avevi, f‚c„ô ¯úk© Kivi c~e©gyn‚‡Z© e¯‘wUi MwZkw³B wefe kw³|
	 m1gh =  m1v2
	ev,	2gh = v2
	ev, 	h = 
		= 
		=  m = 122.5 m
	 e¯‘wUi wefe kw³, Ep = m1gh
			=  m1  9·8 ms¯2  122.5 m = 1200·5 m1 J
	AZGe, m‡e©v”P D”PZvq e¯‘wUi wefe kw³ 1200.5 m1 J|
N.	awi, f‚c„ô n‡Z x D”PZvq A we›`y‡Z e¯‘wUi wefe kw³ MwZkw³i GK-PZz_©vsk n‡e| 
	GLv‡b D”PZv, h = 122·5 m 
	GLb, A we›`y‡Z e¯‘wUi †eM
		     v2 = u2 + 2g (h  x)
		ev, v2 = 02 + 2g (122·5  x) 
		ev, v2 = 2g (122·5  x)
	 A we›`y‡Z e¯‘wUi MwZkw³ =  m1v2
		=   m1  2g (122·5  x)
		= m1g (122·5  x)
	Avevi, A we›`y‡Z e¯‘wUi wefe kw³ = m1gx 
	kZ©g‡Z, wefe kw³ =   MwZkw³
		ev,	m1gx =   m1g (122·5  x) 
		ev,	4x = 122·5  x  
		ev,	4x + x = 122·5 
		ev, 5x = 122·5 
		ev, x =  
		 x = 24·5 m 
	AZGe, f‚c„ô n‡Z 24·5 m D”PZvq e¯‘wUi wefe kw³ MwZkw³i GK-PZz_©vsk n‡e|
cÖkœ-20  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
35 kg f‡ii GKwU e¯‘‡K f‚wg †_‡K 18 ms¯1 †e‡M Lvov Dc‡ii w`‡K wb‡ÿc Kiv n‡jv|
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	K.	†c‡Uªvwjqvg †_‡K Kx Kx e¯¿ cvIqv hvq?	1
L.	KLb KvR k~b¨ I m‡e©v”P nq e¨vL¨v Ki|	2
M.	DÏxc‡Ki e¯‘ Øviv m‡e©v”P D”PZvq DV‡Z K…Z Kv‡Ri cwigvY wbY©q Ki|	3
N.	cošÍ Ae¯’vq e¯‘wUi 3 Ges 4 †m‡K‡Ûi MwZkw³i cwieZ©b we‡kølY Ki|	4


  20bs cª‡kœi DËi  
K.	†c‡Uªvwjqvg †_‡K †Uwiwjb, cwj‡q÷vi I K¨vkwgjb BZ¨vw` e¯¿ cvIqv hvq|
L.	†Kv‡bv e¯‘i Dci ej cÖ‡qv‡M hw` e¯‘wUi miY N‡U, Zvn‡j ej Ges e‡ji w`‡K e‡ji cÖ‡qvM we›`yi mi‡Yi Dcvs‡ki ¸Ydj‡K KvR e‡j|
	 KvR W = Fs cos --------- (i) 
	(i) bs mgxKiY n‡Z †`Lv hvq Kv‡Ri cwigvY cos  Gi Dci wbf©i K‡i| A_©vr cos  Gi gvb hLb m‡e©v”P n‡e ZLb Kv‡Ri cwigvY me©wbgœ n‡e| Avgiv Rvwb, cos  Gi m‡e©v”P gvb nq 0° †Z Ges k~b¨ gvb nq 90 †Z|
	myZivs ejv hvq  Gi gvb 90 n‡j KvR k~b¨ Ges  Gi gvb 0 n‡j KvR m‡e©v”P nq|
M.	DÏxcK †_‡K cvB,
	e¯‘wUi fi, 	m 	= 35 kg
	Avw`‡eM, 	u 	= 18 ms¯1
	m‡e©v”P D”PZvq †eM,	v 	= 0
	AwfKl©R Z¡iY, 	g 	= 9·8 ms¯2
	Avgiv Rvwb,
		v2	=	u2  2gh
	ev,	0	=	u2  2gh
	ev,	h	=	
	ev,	h	=	
	h 	=	16.53 m
	GLb, m‡e©v”P D”PZvq e¯‘wUi K…ZKvR, W n‡j,
	Avgiv Rvwb, W = mgh 
	ev,	W	=	35 kg  9·8 ms¯2  16.53 m
		W = 567 J 
	AZGe, m‡e©v”P D”PZvq e¯‘wUi K…ZKv‡Ri cwigvY 567 J|
N.	cošÍ Ae¯’vq e¯‘wUi Avw`‡eM, u = 0 
	AwfKl©R Z¡iY, g = 9·8 ms¯2 
	e¯‘wUi fi, m = 35 kg 
	Avevi, 3q †m‡K‡Û A_©vr t1 = 3 s mg‡q e¯‘wUi †eM v1 n‡j,
		v1	=	u + gt1 
	ev,	v1 = 0 + 9·8 ms¯2  3 s 
		v1 = 29·4 ms¯1 
	3q †m‡K‡Û e¯‘wUi MwZkw³,
		Ek1 =  mv12 
	ev,	Ek1 =   35 kg  (29·4 ms¯1)2  
		Ek1 = 151263 J
	GLb, PZz_© †m‡K‡Û A_©vr t = 4s mg‡q e¯‘wUi †eM v n‡j,
		v = u + gt 
	ev,	v = 9·8 ms¯2  4s  
		v = 39·2 ms¯1 
	 PZz_© †m‡KÛ e¯‘wUi MwZkw³
		Ek2 = mv2 
	ev,	Ek2 =   35 kg  (39·2 ms¯1)2
	ev,	Ek2 = 268912 J
	AZGe, MwZkw³i cwieZ©b = Ek2  Ek1 
		= (268912  151263) J
		= 117649 J 
	AZGe, cošÍ Ae¯’vq e¯‘wUi 3q I 4_© †m‡K‡Û MwZkw³i cwieZ©b 117649 J|
cÖkœ-21  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
iæwg Zvi †QvU †evb‡K Uªwj‡Z wb‡q mvg‡bi evjv a‡i bv †U‡b wcQ‡b †_‡K †Vj‡Q| 20 wbDUb ej cÖ‡qv‡M gvÎ 50 wgUvi †h‡ZB †m nuvwc‡q DVj| †divi c‡_ ZvB †m mvg‡bi evjv a‡i †U‡b Avb‡Z ïiæ Kij| †m Abyfe Kij KóUv Kg n‡”Q| †m eySj Uªwj †Vjvi †P‡q UvbvB fv‡jv|
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	K.	Zvcwe`y¨r †K‡›`ªi cÖavb Dcv`vb Kx?	1
L.	fi n‡Z wbDK¬xq kw³i Drcv`b mgxKiYmn e¨vL¨v Ki|	2
M.	iæwg Uªwj †Vj‡Z Kx cwigvY KvR m¤úbœ K‡i‡Q?	3
N.	NUbvi mv‡c‡ÿ iæwgi welqwUi mwVKZv we‡kølY Ki|	4


  21bs cª‡kœi DËi  
K.	Zvcwe`y¨r †K‡›`ªi cÖavb Dcv`vb n‡jv Kqjv|
L.	wbDK¬xq wewµqvq mvaviYZ c`v_© Z_v fi kw³‡Z iƒcvšÍwiZ nq| hw`I wbDK¬xq wewµqvq †gvU f‡ii GKwU ¶z`ª Ask kw³‡Z iƒcvšÍi nq|
	c`v_© kw³‡Z iƒcvšÍwiZ n‡j hw` E cwigvY kw³ cvIqv hvq, Zvn‡j E = mc2
	GLv‡b, m = kw³‡Z iƒcvšÍwiZ fi
		    c = Av‡jvi †eM A_©vr 3  108 ms-1
M.	DÏxcK n‡Z cvB, 
	ej, F = 20 N
	miY, s = 50 m
	Kv‡Ri cwigvY W = ?
	Avgiv Rvwb, W = Fs
    		= 20 N  50 m 
		= 1000 J 
	myZivs, iæwg Uªwj †Vj‡Z 1000 J KvR m¤úbœ K‡i‡Q|
N.	iæwgi †evSvi welqwU n‡jv Uªwj †Vjvi †P‡q Uvbv mnR| Gi mwVKZv wb‡P we‡kølY Kiv n‡jv :
	†Vjvi †ÿ‡Î : awi Uªwji IRb  Uªwji nvZ‡ji Dci cÖhy³ ej = .  ej Uªwji O we›`y‡Z Abyf‚wg‡Ki mv‡_  †Kv‡Y wµqvkxj| O we›`y‡Z G ej `ywU j¤^ Dcvs‡k wef³ n‡q hvq|


	e‡ji Abyf‚wgK Dcvsk = F cos , Gi w`K OB eivei mvg‡bi w`‡K Ges Djø¤^ Dcvsk F sin , Gi w`K OC eivei wb‡Pi w`‡K wµqvkxj hv Uªwji IRb e„w× K‡i|
	myZivs Uªwji †gvU IRb nq (W + R sin )| d‡j Uªwji cÖK…Z IR‡bi †P‡q fvix n‡q hvq e‡j Nl©Y e‡ji gvbI †e‡o hvq| ZvB Uªwj †Vjv KóKi nq|
	Uvbvi †ÿ‡Î : awi, Uªwji IRb =  
	Uªwji nvZ‡ji Dci cÖhy³ ej = 
	 ej O we›`y‡Z Abyf‚wgK †iLv OB-Gi mv‡_  †Kv‡Y wµqvkxj|  ej `ywU j¤^ Dcvs‡k wefvwRZ n‡q hvq|


	Abyf‚wgK Dcvsk = F cos , Gi wµqvq UªwjwU mvg‡bi w`‡K GwM‡q hv‡e Ges Djø¤^ Dcvsk = F sin , Gi wµqv OD eivei Dc‡ii w`‡K nIqvq Uªwji †gvU IRb n«vm cvq| d‡j Uªwji IRb nq (W  F sin )| d‡j Uvbvi †ÿ‡Î Uªwj nvév Abyf‚Z nq Ges Nl©Y ejI n«vm cvq| d‡j Uªwj Uvbv mnRZi nq| 
cÖkœ-22  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
50 kg f‡ii GKwU e¯‘‡K 30 m  D”PZvq IVv‡Z `ywU wfbœ wfbœ †gvUi e¨envi Kiv nq| cÖ_g †gvUi 5000 J Ges wØZxq †gvUi 5200 J we`y¨r kw³ e¨envi K‡i|
	[image: ]
	K.	kw³ Kv‡K e‡j?	1
L.	mKj mPj e¯‘B MwZkw³i AwaKvix-e¨vL¨v Ki|	2
M.	e¯‘wU‡K gy³fv‡e co‡Z w`‡j f‚wg ¯úk© Kivi gyn‚‡Z© Gi MwZkw³ wbY©q Ki|	3
N.	MvwYwZK we‡køl‡Yi gva¨‡g †gvUi `ywUi Kg© `ÿZvi Zzjbv Ki|	4


  22bs cª‡kœi DËi  
K.	†Kv‡bv e¯‘i KvR Kivi mvg_©¨‡K kw³ e‡j|
L.	†Kv‡bv w¯’i e¯‘‡Z †e‡Mi mÂvi Kiv n‡j A_ev MwZkxj e¯‘i †eM e„w× Kiv n‡j e¯‘‡Z Z¡iY m„wó nq| Avi GRb¨ ej cÖ‡qvM Ki‡Z nq| d‡j e¯‘i Ici KvR Kiv nq| G‡Z e¯‘wU KvR Kivi mvg_©¨ jvf K‡i Ges G KvR e¯‘‡Z MwZkw³ wn‡m‡e Rgv nq| G Kvi‡Y Avgiv ej‡Z cvwi, mKj mPj e¯‘B MwZkw³i AwaKvix| 
M.	DwjøwLZ DÏxc‡K
	D”PZv, h = 30 m 
	e¯‘wUi fi, m = 50 kg 
	e¯‘wUi Avw`‡eM, u = 0 ms¯1 
	AwfKl©R Z¡iY, g = 9·8 ms¯2
	Avgiv Rvwb,	
		v2 = u2 + 2gh
	 = 02 + 2  9·8 ms¯2  30 m
	 = 588 m2s¯2 
	 f‚wg ¯úk© Kivi c~e©gyn‚‡Z© e¯‘wUi MwZkw³,
		Ek = mv2
			=   50 kg  588 m2s¯2 
			= 14700 J 
	AZGe, f‚wg ¯úk© Kivi c~e©gyn‚‡Z© e¯‘wUi MwZkw³ 14700 J|
N.	GLv‡b, jf¨ Kvh©Ki kw³ 	= mgh
		= 50 kg  9·8 ms2  30 m
		= 14700 J 
	1g †gvU‡ii †ÿ‡Î,
	†gvU cÖ`Ë kw³ = 5000 J
	2q †gvU‡ii †gvU cÖ`Ë kw³ = 5200 J  
	1g †gvU‡ii †ÿ‡Î, 
	Kg©`ÿZv, 	=	
			=	 = 2·94
	Avevi,
	2q †gvU‡ii †ÿ‡Î,
	Kg©`ÿZv, 2 = 	
			= 	2·83 
	AZGe, 1g †gvU‡ii Kg©`ÿZv 2q †gvU‡ii Kg©`ÿZv n‡Z Kg n‡e| 
cÖkœ-23  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
GKwU h‡š¿i ÿgZv 5 kW| Gi mvnv‡h¨ 10 m D”PZvq 2000 wjUvi AvqZ‡bi GKwU U¨vs‡K cvwb †Zvjv nq|
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	K.	evqycÖev‡ni cÖavb KviY Kx?	1
L.	†Kv‡bv h‡š¿i ÿgZv 15 W ej‡Z Kx †evS?	2
M.	hš¿wU Øviv U¨vsKwU c~Y© Ki‡Z KZ mgq jv‡M?	3
N.	GKB ÿgZvi 60% Kg©`ÿZv m¤úbœ Aci GKwU hš¿ Øviv U¨vsKwU c~Y© Ki‡Z mg‡qi Kx iKg e¨eavb n‡Z cv‡i MvwYwZKfv‡e we‡kølY Ki|	4


  23bs cª‡kœi DËi  
K.	evqycÖev‡ni cÖavb KviY n‡jv c„w_exc„‡ôi gvÎvi cv_©K¨|
L.	†Kv‡bv h‡š¿i ÿgZv 15 W ej‡Z †evSvq hš¿wU Øviv cÖwZ †m‡K‡Û 15 Ryj KvR Kiv hvq| A_©vr hš¿wU 1 †m‡K‡Û 15 Ryj kw³ LiP K‡i|
M.	DÏxcK †_‡K cvB, 
	hš¿wUi ÿgZv, 	P  	= 5 kW 
			= 5000 W
	AwfKl©R Z¡iY, 	g  	= 9·8 ms¯2 
	D”PZv, 	h 	= 10 m 
	cvwbi fi, 	m	= 2000 wjUvi 
				= 2000 kg 
	cÖ‡qvRbxq mgq,	t  	= ? 
	Avgiv Rvwb, 	P 	=  
		ev, 	Pt	= mgh 
		ev, 	t 	=  
		ev, 	t 	=  
		ev, 	t 	= 39·2 s 
	AZGe, hš¿wU Øviv U¨vsKwU c~Y© Ki‡Z 39·2 †m‡KÛ mgq jvM‡e|
N.	Avgiv Rvwb,
	Kg©`ÿZv,  = 
	ev, 60% = 
	ev, = 
	ev, 0.6= 
	ev, jf¨ Kvh©Ki ÿgZv = 3 kW 
	A_©vr GKB ÿgZvi 60% Kg©`ÿZvm¤úbœ Aci GKwU hš¿ e¨envi Ki‡j Zvi Kvh©Ki ÿgZv n‡e, P1 = 3 KW
	D”PZv, h = 10 m 
	AwfKl©R Z¡iY, g = 9·8 ms¯2 
	cvwbi fi, m = 2000 kg 
	U¨vsKwU c~Y© Ki‡Z bZzb h‡š¿i t1 mgq jvM‡j,
		t1 =  
	ev,	t1 = 
	ev,	t1 = 
		t1 = 65·33 s 
	ÔMÕ bs †_‡K cvB, c~‡e©i hš¿wU Øviv U¨vsKwU c~Y© Ki‡Z mgq jv‡M t = 39·2s 
	GLb, t1  t = (65·33  39·2) s = 26·13 s 
	A_©vr GKB ÿgZvi 60% Kg©`ÿZv m¤úbœ Aci GKwU hš¿ Øviv U¨vsKwU c~Y© Ki‡Z mgq c~‡e©i †P‡q 26·13 †m‡KÛ †ewk jvM‡e|


cÖkœ-24  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
80% Kg©`ÿZvi GKwU ˆe`y¨wZK †gvUi 1000 wjUvi cvwb 30 m DuPz GKwU `vjv‡bi Qv‡` 2 wgwb‡U Zzj‡Z cv‡i| [1 wjUvi cvwbi fi 1 kg]
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	K.	†Kv‡bv e¯‘i MwZkw³ 500 J ej‡Z Kx †evSvq?	1
L.	bevqb‡hvM¨ kw³ e¨env‡ii myweav¸‡jv †jL|	2
M.	BwÄbwU cÖK…Z ÿgZv KZ?	3
N.	BwÄbwUi Kg©`ÿZv 85% n‡j DwjøwLZ cvwbi †P‡q wØ¸Y cvwb H D”PZvq Zzj‡Z KZ mgq jvMZ Zv MvwYwZKfv‡e we‡køl‡Yi gva¨‡g wbY©q Ki|	4


  24 bs cª‡kœi DËi  
K.	†Kv‡bv e¯‘i MwZkw³ 500 J ej‡Z †evSvq H e¯‘i MwZ _vgv‡Z ev MwZi w`K cwieZ©b Ki‡Z n‡j 500 J KvR Ki‡Z n‡e|
L.	bevqb‡hvM¨ kw³ e¨env‡ii myweav¸‡jv n‡jv :
	1.	G kw³i Drm AdzišÍ ZvB †kl nIqvi †Kv‡bv Avk¼v †bB|
	2.	AbšÍKvj a‡i G Drm †_‡K Aweivg kw³ cvIqv hvq|
	3.	G kw³ e¨envi K‡i we`y¨r kw³ ev Ab¨ †Kv‡bv kw³‡Z iƒcvšÍ‡ii mgq cwi‡ek `~lY nq bv|
M.	DÏxcK n‡Z cvB, cvwbi fi, m = 1000 wjUvi 
			= 1000 kg 
		D”PZv, h = 30 m 
		  mgq, t 	= 2 min = (2  60) s = 120 s 
		AwfKl©R Z¡iY, g = 9·8 ms¯2 
	BwÄ‡bi jf¨ Kvh©Ki ÿgZv P n‡j,
	Avgiv Rvwb,	
		P = 
		=  = 2450 W 
	 BwÄbwUi cÖK…Z ÿgZv =  W 
				= 3062·5 W
	AZGe, BwÄbwUi cÖK…Z ÿgZv 3062·5 W|
N.	BwÄbwUi cÖK…Z ÿgZv = 3062·5 W 		[ÔMÕ n‡Z] 
	GLb, Kg©`ÿZv 85% n‡j, 
	jf¨ Kvh©Ki ÿgZv, P1 =  W 
		= 2603·125 W 
		cvwbi fi, m1 	= (1000  2) kg 
			= 2000 kg 
		AwfKl©R Z¡iY, g	= 9·8 ms¯2 
	GLb, cÖ‡qvRbxq mgq P1 n‡j,
		P1	=	
	ev, 	t1 	= 	 
			= 	
		   	= 225·88 s
			= 3·765 min (cÖvq)
	AZGe, cÖ‡qvRbxq mgq 3·765 wgwbU (cÖvq)|
cÖkœ-25  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
50 KW ÿgZvi GKwU cvwbi cv¤ú f‚wg‡Z Aew¯’Z wiRvf©vi †_‡K 30 m D”PZvq Aew¯’Z U¨vs‡K cvwb D‡Ëvjb Ki‡Q|
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	K.	Kg©`ÿZv Kx?	1
L.	GKwU ˆe`y¨wZK †gvU‡ii ÿgZv 8 kW ej‡Z Kx †evS?	2
M.	8 wgwb‡U cv¤úwU Kx cwigvY cvwb D‡Ëvjb Ki‡e?	3
N.	DÏxcK Abymv‡i †`LvI †h x I y D”PZvq †gvU kw³ msiwÿZ nq|	4


  25bs cª‡kœi DËi  
K.	Kg©`ÿZv n‡jv †gvU †h Kvh©Ki kw³ cvIqv hvq Ges †gvU †h kw³ †`Iqv n‡q‡Q Zvi AbycvZ|
L.	†Kv‡bv ˆe`y¨wZK †gvU‡ii ÿgZv 8 kW ej‡Z †evSvq ˆe`y¨wZK †gvUiwU cÖwZ †m‡K‡Û 8  103 J Zwor kw³ mieivn K‡i|
M.	DÏxcK Abymv‡i,
	cv‡¤úi ÿgZv, P = 50 kW = 50000 W 
		      mgq, t	= 8 min = 8  60 s = 480 s
		    D”PZv, h	= 30 m 
 	AwfKl©R Z¡iY, g = 9·8ms¯2
	D‡ËvjbK…Z cvwbi fi, m = ?
	Avgiv Rvwb,
		   P	= 
	ev,    P 	=  
	ev,	mgh 	= Pt 
	ev,	m 	= 
			= 
	 	m 	= 81632·65 kg
	AZGe, D‡ËvjbK…Z cvwbi fi 81632·65 kg|
N.	DÏxcK Abymv‡i x I y D”PZvq †h †gvU kw³ msiwÿZ nq Zv wb‡P †`Lv‡bv n‡jv :
	g‡b Kwi, m f‡ii cvwb‡K AwfK‡l©i weiæ‡× 30 wgUvi D”PZvq A we›`y‡Z w¯’i Ae¯’vq U¨vswKi g‡a¨ ivLv n‡jv| A Ae¯’v‡b cvwbi mg¯Í kw³B wefe kw³| GLb cvwb‡K hw` AwfK‡l©i cÖfv‡e gy³fv‡e co‡Z †`Iqv nq Zvn‡j cvwb‡Z MwZi mÂvi n‡e| AwfK‡l©i cÖfv‡e cvwb hZ f‚wgi w`‡K co‡e †eM ZZ e„w× cv‡e A_©vr wefe kw³ MwZkw³‡Z iƒcvšÍwiZ n‡e|
	awi, 	A we›`y‡Z cvwbi wefe kw³ = 30 mg
		A we›`y‡Z cvwbi MwZkw³ = 0
		A we›`y‡Z cvwbi †gvU kw³ = 30 mg + 0 = 30 mg 
	Avevi awi, cvwb AwfK‡l©i cÖfv‡e A we›`y †_‡K h `~iZ¡ cvi n‡q x we›`y‡Z †cuŠQj| x we›`y‡Z cvwbi wefe kw³ Ges MwZkw³ DfqB _vK‡e †Kbbv cvwb f‚wg †_‡K (30  h) D”PZvq MwZkxj i‡q‡Q|
	GLb x we›`y‡Z cvwbi wefe kw³, mg(30  h) = 30 mg  mgh Ges x we›`y‡Z cvwbi MwZkw³ = mv2 
	cošÍ e¯‘i †ÿ‡Î, v2 = u2 + 2gh 
		          ev, v2 = 0 + 2gh 
		          v2 = 2gh 
	x we›`y‡Z MwZkw³ =  m  2gh = mgh 
	myZivs, x we›`y‡Z †gvU kw³ = 30mg  mgh + mgh
			= 30 mg
			= A we›`y‡Z †gvU kw³
	Abyiƒcfv‡e, y we›`y‡Z cvwbi wefe kw³ = 30 mg  mgx 
	Ges MwZkw³ = mgx
	 y we›`y‡Z †gvU kw³ = 30 mg  mgx + mgx = 30 mg 
	AZGe Dc‡ii Av‡jvPbv n‡Z †`Lv hvq †h, x I y we›`y‡Z kw³ msiwÿZ nq|

 cÖkœ-26  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
40 kg f‡ii GKRb e¨w³ 15 kg f‡ii GKwU e¯‘mn cÖwZwU 20 cm DuPz 25wU wmuwo 10 s G DV‡Z cv‡ib|
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	K.	evqyKj Kx?	1
L.	40 Ryj KvR ej‡Z Kx †evS?	2
M.	D³ e¨w³i ÿgZv wbY©q Ki|	3
N.	25Zg wmuwo †_‡K e¯‘wU‡K gy³fv‡e co‡Z w`‡j f‚wg ¯úk© Kivi c~e© gyn‚‡Z© Zvi mg¯Í wefekw³ MwZkw³‡Z iƒcvšÍwiZ nq wKbv MvwYwZKfv‡e we‡kølY Ki|	4


  26bs cª‡kœi DËi  
K.	evqy cÖevnRwbZ MwZkw³‡K hvwš¿K ev we`y¨rkw³‡Z iƒcvšÍi Kivi hš¿B n‡jv evqyKj| 
L.	40 J KvR ej‡Z †evSvq
	40 N ej cÖ‡qv‡Mi d‡j e‡ji w`‡K e‡ji cÖ‡qvMwe›`y‡K 
		1 m miv‡Z †h KvR m¤úvw`Z nq|
	A_ev, 1 N ej cÖ‡qv‡Mi d‡j e‡ji w`‡K e‡ji cÖ‡qvMwe›`y‡K 
		40 m miv‡Z †h KvR m¤úvw`Z nq|
M.	DÏxc‡K n‡Z cvB, †gvU fi, m = (40 + 15) kg  = 65 kg
		D”PZv, h 	= (20  25) cm = 500 cm = 5 m 
	 AwfKl©R Z¡iY, g 	= 9·8 ms¯2 
		    mgq, t 	= 10 s 
		 ÿgZv, P 	= ? 
	      Avgiv Rvwb, P 	= 
			= 
			= 318·5 W
	AZGe, D³ e¨w³i ÿgZv 318·5 W|
N.	f‚wg †_‡K 25Zg wmuwoi D”PZv, h = 5 m	[M bs †_‡K]
	e¯‘wUi fi, 	m	= 15 kg 
	AwfKl©R Z¡iY,	g 	= 9·8 ms¯2 
	Avw`‡eM, 	u 	= 0 ms¯1 
	 25Zg wmuwo‡Z _vKv Ae¯’vq e¯‘wUi wefe kw³,
	    Ep = mgh
		  = 15 kg  9·8 ms¯2  5 m
		  = 735 J
	GLb, e¯‘wUi gy³fv‡e cošÍ Ae¯’vq f‚wg ¯úk© Kivi c~e©gyn‚‡Z© Gi †eM v n‡j,
		v2 = u2 + 2gh
	ev,	v2 = (0 ms¯1)2 + 2  9·8 ms¯2  5m 
		v2 = 98 m2s¯2
	 f‚wg ¯úk© Kivi c~e©gyn‚‡Z© e¯‘wUi MwZkw³ 
	Ek 	=  
		=   15 kg  98 m2s¯2 
		= 735 J 
	GLv‡b, Ep = Ek 
	AZGe, 25Zg wmuwo †_‡K e¯‘wU‡K gy³fv‡e co‡Z w`‡j f‚wg ¯úk© Kivi c~e©gyn‚‡Z© Zvi mg¯Í wefe kw³ MwZkw³‡Z iƒcvšÍwiZ n‡e|
cÖkœ-27  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
10 kW ÿgZvi GKwU BwÄb 1500 kg cvwb 10 m D”PZvq 1 wgwb‡U Zzj‡Z cv‡i|
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	K.	Rjwe`y¨r Drcv`‡b †Kvb kw³‡K Kv‡R jvMv‡bv nq?	1
L.	IVv‡bv cvwbi wefe kw³ KZ n‡e?	2
M.	BwÄ‡bi jf¨ Kvh©Ki ÿgZv KZ n‡e?	3
N.	BwÄ‡bi Kvh©`ÿZv we‡kølYc~e©K cÖ`Ë BwÄ‡bi Kg©`ÿZv wbY©q Ki|	4


  27bs cª‡kœi DËi  
K.	Rjwe`y¨r Drcv`‡b cvwbi wefe kw³‡K Kv‡R jvMv‡bv nq|
L.	DÏxc‡K n‡Z cvB, 
		cvwbi fi, m = 1500 kg 
		D”PZv, h = 10 m  
		AwfKl©R Z¡iY, g = 9·8 ms¯2 
		wefe kw³, Ep = ? 
	Avgiv Rvwb, Ep = mgh
			= 1500 kg  9·8 ms¯2  10 m
			= 14·7  104 J
	 IVv‡bv cvwbi wefe kw³ 14·7  104 J|
M.	awi, BwÄbwUi jf¨ Kvh©Ki ÿgZv, P 
	GLv‡b, BwÄ‡bi cÖ‡qvRbxq mgq, t = 1 wgwbU = 60 s
	 BwÄbwUi jf¨ Kvh©Ki kw³ = mgh 
	Avgiv Rvwb, P =  
		=  [M bs †_‡K mgh = 14·7  104 J]
		= 2450W
	AZGe, BwÄbwUi jf¨ Kvh©Ki ÿgZv 2450 W|
N.	†Kv‡bv h‡š¿i Kg©`ÿZv ej‡Z †evSvq, h‡š¿ †h cwigvY kw³ cÖ`vb Kiv nq Zvi KZ Ask Kvh©Ki kw³ wn‡m‡e cvIqv hvq| myZivs, Kg©`ÿZv ej‡Z †gvU †h Kvh©Ki kw³ cvIqv hvq Ges †gvU †h kw³ †`Iqv n‡q‡Q Zvi AbycvZ‡K †evSvq| G‡K mvaviYZ kZKiv wn‡m‡e cÖKvk Kiv nq|
		Kg©`ÿZv,  = 
	Avevi, Kg©`ÿZv‡K jf¨ Kvh©Ki ÿgZv I †gvU ÿgZvi AbycvZiƒ‡cI cÖKvk Kiv hvq A_©vr,
		 = 
	GLv‡b, BwÄbwU †gvU cÖ`Ë ÿgZv = 	10 KW 
			= 	10  103 W 
		          jf¨ Kvh©Ki ÿgZv 	=	2450 W 
	         BwÄbwUi Kg©`ÿZv,  	= 	  100% 
			= 	245%|
cÖkœ-28  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
eveyj mv‡n‡ei wiRvf© U¨vswK †_‡K Qv‡`i `~iZ¡ 50 m| wZwb †h cv¤úwU Pvjvb †mwU 1.5 wgwb‡U 1600 wjUvi cvwb IVv‡Z cv‡i| c‡i wZwb 22 kW ÿgZvi cv¤ú e¨envi K‡ib hv 75 †m‡K‡ÛB H cwigvY cvwb IVv‡Z cv‡i| c‡i Av‡iKwU 24 kW ÿgZvi cv¤ú wKb‡jb hv H mg‡qB 1800 wjUvi cvwb IVv‡Z cv‡i|
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	K.	Kv‡Ri gvÎv mgxKiY Kx?	1
L.	e¯‘i Dci Kxfv‡e wefe kw³ wbf©i K‡i?	2
M.	eveyj mv‡n‡ei cÖ_g cv‡¤úi ÿgZv wbY©q Ki|	3
N.	eveyj mv‡n‡ei e¨enviK…Z 2q I 3q cv¤ú Øviv GKB mg‡q GKB D”PZvq D‡ËvjbK…Z cvwbi cwigvY wfbœ| †Kvb cv¤úwUi e¨envi Zvi Rb¨ myweavRbK MvwYwZK we‡køl‡Yi gva¨‡g e¨vL¨v Ki|	4


  28bs cª‡kœi DËi  
K.	Kv‡Ri gvÎv mgxKiY n‡jv [ML2T¯2]|
L.	†Kv‡bv e¯‘i D”PZv hZ †ewk n‡e H e¯‘i wefe kw³I ZZ †ewk n‡e| 
	g‡b Kwi, m f‡ii †Kv‡bv e¯‘ f‚c„ô †_‡K h D”PZvq _vK‡j wefe kw³ Ep = mgh n‡e|
	myZivs f‚c„ô †_‡K e¯‘i D”PZv e„w×i mv‡_ mv‡_ wefe kw³I e„w× cv‡e|
M.	DÏxcK n‡Z cvB, 
	D”PZv, h 	= 	50 m 
	  mgq, t 	= 	1·5 min = (1·5  60) = 90 s
	    cvwbi fi, m 	= 1600 litre
			= 1600 kg
	AwfKl©R Z¡iY, g 	= 9.8ms¯2	
	eveyj mv‡n‡ei cÖ_g cv‡¤úi †ÿ‡Î,
	awi, 1g cv‡¤úi ÿgZv, P1
	P1	=	
		= 
		=	
		= 8711·11 W
		=	8·71 kW
	AZGe, eveyj mv‡n‡ei 1g cv‡¤úi ÿgZv 8·71 kW|
N.	2q cv¤úwUi ÿgZv, P = 22 kW
		  cvwbi fi, m 	= 1600 litre = 1600 kg
		       D”PZv, h  	= 50 m
		         mgq, t2	= 75 s
	   AwfKl©R Z¡iY, g 	= 9·8 ms¯2
	eveyj mv‡n‡ei wØZxq cv‡¤úi †ÿ‡Î,
	2q cv¤úwUi jf¨ Kvh©Ki ÿgZv,
	P2	=	
		= 
		=	
		= 10453·33 W
		=	10·45 kW
	 Kg©`ÿZv, 2 = 
		ev,	2 = 
		ev,	2 = 
		ev,	2 = 0·475
			2 = 47·5%
	3q cv‡¤úi †ÿ‡Î,
	ÿgZv, P = 24 kW 
	cvwbi fi, m	= 1800 L = 1800 kg 
	D”PZv, h = 50 m 
	mgq, t3 = 75 s 
	3q cv¤úwUi jf¨ Kvh©Ki ÿgZv
		             P3 	=  
		ev,    P3	=	
			= 11760 W
			= 11·76 kW
		3 =   100% =   100% = 49%
	 †h‡nZz 3  > 2 †m‡nZz 3q cv¤úwU e¨envi Kiv eveyj mv‡n‡ei Rb¨ myweavRbK|
cÖkœ-29  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI : 
60 m D”PZvi GKwU Qv` n‡Z 500 g f‡ii GKwU e¯‘‡K gy³fv‡e wb‡P co‡Z †`Iqv n‡jv| GKB mg‡q GKB mij‡iLvq f‚wg †_‡K Aci GKwU e¯‘‡K 30 ms¯1 †e‡M Lvov Dc‡ii w`‡K wb‡ÿc Kiv n‡jv|
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	K.	bevqb‡hvM¨ kw³i cÖavb myweav Kx?	1
L.	kw³i msiÿYkxjZvi bxwZwU e¨vL¨v Ki|	2
M.	20 m D”PZvq cošÍ e¯‘i wefe kw³ Gi MwZkw³i KZ¸Y n‡e wbY©q Ki|	3
N.	e¯‘Øq KZ mgq ci Ges KZ D”PZvq wgwjZ n‡e MvwYwZK we‡kølY Ki|	4


  29bs cª‡kœi DËi  
K.	bevqb‡hvM¨ kw³i cÖavb myweav n‡”Q- G Drm †kl n‡q hvIqvi Avk¼v †bB|
L.	kw³i m„wó ev webvk †bB, kw³ †Kej GKiƒc †_‡K Aci GK ev GKvwaKiƒ‡c cwiewZ©Z n‡Z cv‡i| gnvwe‡k¦i †gvU kw³i cwigvY wbw`©ó I AcwieZ©bxq|
	kw³ GKiƒc †_‡K Ab¨iƒ‡c cwiewZ©Z nIqvi d‡j kw³i †Kv‡bv ÿq nq bv| GK e¯‘ †h cwigvY kw³ nvivq Aci e¯‘wU wVK †mB cwigvY kw³ jvf K‡i| G‡Z kw³ fvÊv‡ii †Kv‡bv ZviZg¨ N‡U bv| GwUB kw³i msiÿYkxjZv|
M.	awi, cošÍ e¯‘i wefe kw³, Ep Ges cošÍ e¯‘i MwZkw³, Ek 
	DÏxcK n‡Z, 
	e¯‘i fi, m  = 500 g = 0.5 kg 
	e¯‘i cÖv_wgK D”PZv = 60 m 
	f‚wg n‡Z cošÍ e¯‘i `~iZ¡, h1 = 60 m  20m = 40 m 
	 AwfKl©R Z¡iY, g 	= 9·8 ms¯2
	 e¯‘i wefe kw³, Ep 	= mgh
		= 0·5 kg  9·8 ms¯2  20 m
		= 98 J
	 e¯‘i MwZkw³, Ek	=  mv2 
	Avevi, v2 = u2 + 2gh1 
	ev, v2 = 2  9·8 ms¯2  40 m 	[∵ Avw`‡eM, u = 0]
	 v2 = 784 m2s¯2
	 MwZkw³, Ek   =   0·5 kg  784 m2s¯2 
	              	= 196 J 
	GLb, 	=  
	ev, 	= 
	 	Ep = Ek
	A_©vr, 20 m D”PZvq cošÍ e¯‘i wefe kw³ Gi MwZkw³i A‡a©K n‡e|
N.	g‡b Kwi, t mgq ci h D”PZvq cošÍ e¯‘ I wbwÿß e¯‘ wgwjZ n‡e|
	cošÍ e¯‘i †ÿ‡Î, Avw`‡eM, u = 0 
	D”PZv, h2 = (60  h) m
	AwfKl©R Z¡iY, g = 9·8 ms¯2 
	Avgiv Rvwb,
		h2 = u2t + gt2 
	ev,	(60  h)m = 0 +   9·8 ms¯2. t2 
	ev,	4·9 t2 = (60  h) ............. (i) 
	wbwÿß e¯‘i †ÿ‡Î, Avw`‡eM, u3 = 30 ms¯1  
			D”PZv, h3 = h m
	Avgiv Rvwb, h3 = u3t  gt2 
		ev,	h = 30 ms¯1  t    9·8 ms¯2  t2 
		ev, 	4·9t2 = 30t  h .............(ii) 
	(i) bs I (ii) bs mgxKiY n‡Z cvB,
		60  h = 30t  h
	ev,	60  h + h = 30t 
	ev,	30t = 60
		t = 2 s
	t Gi gvb (i) bs mgxKi‡Y ewm‡q cvB,
		4.9  (2)2 = (60  h) 
	ev,	60  h = 19·6 
	ev,	h = 60  19·6 
		h  = 40·4 m 
	AZGe, Dc‡ii MvwYwZK we‡kølY †_‡K ejv hvq, wb‡ÿ‡ci 2 s ci 40·4 m D”PZvq cošÍ I wbwÿß e¯‘ wgwjZ n‡e|
cÖkœ -30  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	wbDK¬xq wewµqvq GK Ub BD‡iwbqvg †_‡K Kx cwigvY kw³ cvIqv hvq?	1
L.	hvwš¿K kw³‡K Kxfv‡e Ab¨ kw³‡Z iƒcvšÍi Kiv hvq?	2
M.	C we›`y‡Z e¯‘wUi MwZkw³ wbY©q Ki|	3		
N.	B we›`y‡Z e¯‘wUi †gvU kw³ wbY©q Ki|	4


  30bs cª‡kœi DËi  
K.	wbDK¬xq wewµqvq GK Ub BD‡iwbqvg †_‡K `k jÿ Ub Kqjv cywo‡q cvIqv kw³i mgvb kw³ cvIqv hvq|
L.	hvwš¿K kw³‡K wewfbœfv‡e Ab¨ kw³‡Z iƒcvšÍi Kiv hvq| †hgb : nv‡Z nvZ Nl‡j Zvc Drcbœ nq| G‡ÿ‡Î hvwš¿K kw³ Zvc kw³‡Z iƒcvšÍwiZ nq| cvwb hLb cvnvo ce©‡Zi Dc‡i _v‡K ZLb Zv‡Z wefe kw³ mwÂZ _v‡K| G cvwb hLb Sibv ev b`xiƒ‡c Dci †_‡K wb‡P †b‡g Av‡m ZLb wefe kw³ MwZkw³‡Z cwiYZ nq| G cvwb cÖev‡ni mvnv‡h¨ PvKv Nywi‡q we`y¨r Drcv`b Kiv nq| Gfv‡e hvwš¿K kw³ Zwor kw³‡Z iƒcvšÍwiZ nq| 
M.	GLv‡b, 
	e¯‘i Avw`‡eM, u = 0 ms1
	e¯‘i fi, m = 60 kg
	A †_‡K C Gi `~iZ¡, h = 10 m + 10 m = 20 m
	AwfKl©R Z¡iY, g = 9.8 ms2
	GLb, C we›`y‡Z e¯‘wUi †eM v n‡j,
		v2 = u2 + 2 gh
	ev,	v2 = 0 + 2  9.8 ms2  20 m
		v2 = 392 m2s2
	Avevi, C we›`y‡Z e¯‘i MwZkw³,
	Ek	=  mv2
		=   60 kg  392 m2s2
		= 11760 J
	AZGe, C we›`y‡Z e¯‘wUi MwZkw³ 11760 J|
N.	GLv‡b, f‚wg †_‡K B we›`yi D”PZv, h 	= (60  10) m
			= 50 m
	AwfKl©R Z¡iY, g = 9.8 ms2
	e¯‘i fi, m = 60 kg
	 B we›`y‡Z e¯‘i wefe kw³,
	Ep = mgh
		= 60 kg  9.8 ms2  50 m
		= 29400 J
	Avevi, B we›`y‡Z e¯‘wUi †eM v n‡j,
		v2 = 0 + 2  9.8 ms2  10 m
		v2 = 196 m2s2
	GLb B we›`y‡Z e¯‘wUi MwZkw³,
	Ek =   60 kg  196 m2s2
		= 5880 J
	 B we›`y‡Z e¯‘wUi †gvU kw³
	    E	= Ep + Ek
		= 29400 J + 5880 J
		= 35280 J
	AZGe, B we›`y‡Z e¯‘wUi †gvU kw³ 35280 J|
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