lô Aa¨vq
e¯‘i Dci Zv‡ci cÖfve
¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb
cÖkœ -1  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
`ywU ˆe`y¨wZK LuywUi ga¨eZ©x `~iZ¡ 30 m| LyuwU `yBwUi mv‡_ 30.001 m ˆ`‡N©¨i Zvgvi Zvi †hw`b ms‡hvM †`Iqv nq Hw`b evqyi ZvcgvÎv wQj 30C| Zvgvi ˆ`N©¨ cÖmviY mnM 16.7  106 K1| kxZKv‡j †hw`b evqyi ZvcgvÎv 4C n‡jv †mw`b ZviwU wQu‡o †Mj|
	[image: ]
	K.	cvwbi ˆÎawe›`yi msÁv `vI|
L.	`ywU e¯‘i Zvc mgvb n‡jI G‡`i ZvcgvÎv wfbœ n‡Z cv‡i wK? e¨vL¨v Ki|
M.	evqyi ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j cÖKvk Ki|		
N.	ZviwU wQu‡o hvevi KviY MvwYwZK hyw³mn e¨vL¨v Ki|


  1bs cª‡kœi DËi  
K.	†h wbw`©ó ZvcgvÎv I Pv‡c cvwb wZbwU Ae¯’v‡ZB A_©vr eid, cvwb Ges Rjxq ev®úiƒ‡c mnve¯’vb Ki‡Z cv‡i Zv‡K cvwbi ˆÎawe›`y e‡j|
L.	`ywU e¯‘i Zvc mgvb n‡jI Zv‡`i ZvcgvÎv wfbœ n‡Z cv‡i| KviY e¯‘i ZvcgvÎv Zv‡`i Zv‡ci cwigv‡Yi Ici wbf©i K‡i bv, wbf©i K‡i e¯‘i Zvcxq Ae¯’vi Ici| GKB Dcv`v‡bi wKš‘ wfbœ AvKv‡ii `ywU e¯‘i Zv‡ci cwigvY mgvb n‡j ¶z`ªZi e¯‘wUi ZvcgvÎv †ewk n‡e|
M.	†mjwmqvm I dv‡ibnvBU †¯‹j ZvcgvÎv cwigv‡ci `ywU †¯‹j, hv‡`i †gŠwjK e¨eavb Ges †h‡Kv‡bv ZvcgvÎv I wbgœ w¯’iv‡¼i cv_©‡K¨i AbycvZ memgq mgvb|
	GLv‡b,
	†mjwmqv‡m evqyi ZvcgvÎv, C = 30C
	dv‡ibnvB‡U evqyi ZvcgvÎv, F = ?

	Avgiv Rvwb,
		 = 
	ev,	9C = 5(F  32)
	ev,	9C = 5F  160
	ev,	5F = 9C + 160
	ev,	F = 
	ev,	F = 
	ev,	F = 
		F =  = 86
		evqyi ZvcgvÎv dv‡ibnvBU †¯‹‡j 86F|
N.	DÏxcK n‡Z, Zv‡ii Avw` ˆ`N©¨, l1 = 30.001 m
	Zv‡ii †kl ˆ`N©¨, l2 = ?
	Avw` ZvcgvÎv, 1 = 30C
	cwiewZ©Z ZvcgvÎv, 2 = 4C
	 ZvcgvÎvi cv_©K¨, (1 – 2) = (30C  4C) = 26 K
	Zv‡ii ˆ`N©¨ cÖmviY mnM,  = 16.7  106 K1
	Avgiv Rvwb,  = 
		ev, l1  l2 = l1(1  2)
		ev, l2 = l1  l 1(1  2)
		 = (30.001  16.7  106  30.001  26) m
		 = 29.988 m
	†`Lv hv‡”Q, kxZKv‡j ZvcgvÎv K‡g hvIqvq Zv‡ii ˆ`N©¨ n«vm †c‡q nq 29.988 m hv ˆe`y¨wZK LyuwUi ga¨eZ©x `~iZ¡ 30 m A‡cÿv Kg| ZvB ZviwU wQu‡o wM‡q‡Q|


 cÖkœ -2  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :

[bookmark: _MON_1489649376][bookmark: _MON_1489821911][bookmark: _MON_1493133665]              [ 
	[image: ]
	K.	c`v‡_©i cøvRgv Ae¯’v Kv‡K e‡j?	1
L.	Zvgvi Av‡cwÿK Zvc 400 J kg1K1 ej‡Z Kx †evSvq?	2
M.	1bs cv‡Îi Zi‡ji ZvcgvÎv †Kjwfb †¯‹‡j KZ?	3		
N.	2q cv‡Îi Zi‡ji ZvcvgvÎv 10F e„w× K‡i `yB cv‡Îi Zij Zvcxq ms¯ú‡k© Avb‡j Zvc mÂvj‡bi †ÿ‡Î Kx NU‡e Zv we‡kølY Ki|	4


 2bs cª‡kœi DËi 
K.	c`v‡_©i PZz_© Ae¯’vi bvg cøvRgv| GB cøvRgv n‡jv AwZ D”P ZvcgvÎvq AvqwbZ M¨vm|
L.	Zvgvi Av‡cwÿK Zvc 400 Jkg1K1 ej‡Z †evSvqÑ
	i.	1kg Zvgvi ZvcgvÎv 1K evov‡Z 400 J Zv‡ci cÖ‡qvRb| 
	ii.	1kg f‡ii Zvgvi ZvcaviY ÿgZv 400 J
M.	DÏxc‡Ki 1bs cv‡Îi 
	dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = 95 K
	†Kjwfb †¯‹‡j ZvcgvÎv, K = ?
	Avgiv Rvwb, = 
		ev, = 
		ev, = 
		ev, 180 (K 273) = 63  5
		ev, K 273 = 
		ev, K 273 = 175
		ev, K = 175 + 273
		 K = 27475
	AZGe, 1bs cv‡Îi Zi‡ji ZvcgvÎv 27475K
N.	DÏxcK wP‡Îi 2bs cv‡Îi Zi‡ji †mjwmqvm †¯‹‡j ZvcgvÎv C = 30C
	Avgiv Rvwb, 
		= 
		ev,  = 
		ev, 6 = 
		ev, F 32 = 54
		ev, F = 54 + 32
		 F = 86
	hw` 2bs cv‡Îi Zi‡ji ZvcgvÎv 10F e„w× Kiv nq Z‡e 2bs cv‡Îi Zi‡ji ZvcgvÎv n‡e = 86 F + 10 F = 96 F Ges DÏxcK wP‡Îi 1bs cv‡Îi Zi‡ji ZvcgvÎv = 95 F 
	Avgiv Rvwb, wfbœ wfbœ ZvcgvÎvi `yBwU e¯‘i g‡a¨ Zvcxq ms‡hvM ¯’vcb Ki‡j DòZi e¯‘ †_‡K kxZjZi e¯‘‡Z Zvc cÖevwnZ nq hZÿY bv Df‡qi ZvcgvÎv mgvb nq| †h e¯‘i ZvcgvÎv †ewk †m Zvc nvivq Avi †h e¯‘i ZvcgvÎv Kg †m Zvc MÖnY K‡i| 
	†h‡nZz 1bs cv‡Îi Zi‡ji ZvcgvÎv 2bs cv‡Îi Zi‡ji ZvcgvÎv A‡cÿv Kg †m‡nZz 2bs cv‡Îi Zij Zvc nviv‡e Ges 1bs cv‡Îi Zij †mB Zvc MÖnY Ki‡e| Dfq cv‡Îi Zi‡ji ZvcgvÎv mgvb bv nIqv ch©šÍ Zv‡ci GB Av`vb-cÖ`vb Ae¨vnZ _vK‡e|
cÖkœ -3  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU †ijjvB‡b 200m ˆ`‡N©¨i †jvnvi cvZ e¨eüZ n‡q‡Q| `yBwU cv‡Zi g‡a¨ 4 †m.wg. duvKv ivLv n‡q‡Q| ZvcgvÎv ¯^vfvwe‡Ki †P‡q 10C †e‡o †Mj| †jvnvi ˆ`N©¨ cÖmviY mnM 115  106K1.	
	[
	[image: ]
	K.	û‡Ki m~ÎwU †jL|	1
L.	GKwU cvwbc~Y© cv‡Î GKwU wWg †Q‡o w`‡j wWgwU Wz‡e hv‡e| wKš‘ cvÎwU‡Z cwigvYgZ jeY wgwkªZ K‡i wWgwU †Q‡o w`‡j †f‡m DV‡e †Kb? e¨vL¨v Ki|	2
M.	†jvnvi cv‡Zi ˆ`N©¨ cÖmviY wbY©q Ki| 	3
N.	ZvcgvÎv 15C †e‡o †M‡j †ij jvBbwUi Dci Kx cÖfve co‡e? MvwYwZKfv‡e Bnvi djvdj we‡kølY Ki| 	4


 3bs cª‡kœi DËi 
K.	û‡Ki m~ÎwU n‡jvÑ
	w¯’wZ¯’vcK mxgvi g‡a¨ cxob weK…wZi mgvbycvwZK| 
L.	†Kv‡bv e¯‘ cvwb‡Z fvm‡e bv Wze‡e Zv wbf©i K‡i e¯‘wUi Nb‡Z¡i Ici| hw` e¯‘i NbZ¡ cvwbi Nb‡Z¡i †P‡q †ewk nq Zvn‡j e¯‘wU cvwb‡Z Wz‡e hv‡e Ges Kg n‡j A_©vr cvwbi NbZ¡ †ewk n‡j e¯‘wU cvwb‡Z fvm‡e| 
	wW‡gi NbZ¡ cvwbi NbZ¡ †_‡K †ewk ZvB cvwb‡Z wWg †Q‡o w`‡j wWgwU Wz‡e hv‡e| 
	Avevi cvÎwU‡Z cwigvYg‡Zv jeY wgwkªZ Ki‡j cvwbi NbZ¡ wW‡gi Zzjbvq †e‡o hvq, ZvB wWg †f‡m DV‡e| 
M.	†`Iqv Av‡Q,
		†jvnvi cv‡Zi Avw` ˆ`N©¨, lo = 200 m
		†jvnvi ˆ`N©¨ cÖmviY mnM,  = 115  106K1
		ZvcgvÎv e„w×,  = 10C = 10K
		†jvnvi cv‡Zi ˆ`N©¨ cÖmviY, l = ?
	Avgiv Rvwb,
		l	= lo
			= 115  106K1  200 m  10 K
			= 0023 m
	AZGe, †jvnvi cv‡Zi ˆ`N©¨ cÖmviY 0023 m
N.	†`Iqv Av‡Q,
		†jvnvi cv‡Zi Avw` ˆ`N©¨, lo = 200 m
		†jvnvi ˆ`N©¨ cÖmviY mnM,  = 115  106K1
		ZvcgvÎv e„w×,  = 15C = 15K
		ˆ`N©¨ cÖmviY, l = ?
	Avgiv Rvwb,
		l	= lo
			= 115  106K1  200 m  15K
			= 00345 m
			= 345 cm
	A_©vr, †ij jvB‡bi cÖwZwU cvZ 345 cm †e‡o hvq| wKš‘ `ywU cv‡Zi g‡a¨ 4 cm duvKv ivLv n‡q‡Q| G Kvi‡Y †ijjvB‡bi cvZ¸‡jv †eu‡K hv‡e bv| d‡j †ijjvBb †Uªb PjvP‡ji Rb¨ wbivc`| 
 cÖkœ -4  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
36.89C ZvcgvÎvq GKwU `‡Êi ˆ`N©¨ 100m| ZvcgvÎv e„w× †c‡q 66.89C nIqvq Gi ˆ`N©¨ 100.033m nq|	[Kz. †ev. Õ15] 
	[image: ]
	K.	eid we›`y Kv‡K e‡j?	1
L.	†ijjvB‡b †hLv‡b `yBwU †jvnvi evi wgwjZ nq †mLv‡b duvK _v‡K †Kb?	2
M.	†mjwmqvm †¯‹‡j ZvcgvÎv 36.89C n‡j H ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ n‡e wbY©q Ki|	3		
N.	DÏxc‡Ki `ÊwU wK‡mi ˆZwi? MvwYwZK hyw³mn gZvgZ `vI|	4


 4bs cª‡kœi DËi 
K.	cÖgvY Pv‡c †h ZvcgvÎvq weï× eid M‡j cvwb nq A_ev weï× cvwb R‡g eid nq Zv‡K wbgœw¯’iv¼ e‡j| G‡K wngv¼ ev eid we›`y e‡j|
L.	m~‡h©i Zv‡c wKsev hLb †Uªb P‡j ZLb PvKvi Nl©‡Yi d‡j Drcbœ Zv‡c †ijjvBb cÖmvwiZ nq| †ijjvB‡bi `ywU †i‡ji ms‡hvM¯’‡j ZvB duvKv ivLv nq, hv‡Z †ijjvBb cÖmvi‡Yi Rb¨ h‡_ó RvqMv cvq| Giƒc duvKv bv ivL‡j G cÖmvi‡Yi d‡j jvBb †eu‡K wM‡q gvivZ¥K `yN©Ubv NUvi m¤¢vebv _v‡K|
M.	†`Iqv Av‡Q, 
		†mjwmqvm †¯‹‡j ZvcgvÎv, C = 3689C
		dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ?
	Avgiv Rvwb,  = 
		ev, = 
		ev, 5(A  32) = 3689  9
		ev, A  32 = 
		ev, F  32 = 664
		ev, F = 664 + 32
		 F = 984 F
	AZGe, dv‡ibnvBU †¯‹‡j ZvcgvÎv 984F
N.	DÏxcK Abymv‡i, `ÊwUi Avw` ˆ`N©¨, l0 = 100 m
		`ÊwUi P‚ovšÍ ˆ`N©¨, l1 = 100033 m
		`ÊwUi ˆ`N©¨ e„w×, l = l1  l0 = 10033 m – 100 m
		= 0033 m
	ZvcgvÎv e„w×,  = 66.89C  3689C
		= 30C
		= 30K
 	ˆ`N©¨ cÖmviY mnM,  = ?
	Avgiv Rvwb,  = 
		= 
		= 11  105K1
		= 11  106K1
	Avgiv Rvwb, B¯úv‡Zi ˆ`N©¨ cÖmviY mnM 11  106K1 hv DÏxc‡Ki `ÊwUi ˆ`N©¨ cÖmviY mn‡Mi mgvb| AZGe DÏxc‡Ki `ÊwU B¯úv‡Zi|
cÖkœ -5  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
2 m ˆ`‡N©¨i GKwU †jvnvi `‡Ê Zvc w`‡q Zvi ZvcgvÎv 10C e„w× Kiv n‡jv| G‡Z `‡Êi ˆ`N©¨ mvgvb¨ e„w× †cj| †jvnv I Zvgvi ˆ`N©¨ cÖmviY mnM h_vµ‡g 116  106 K1 Ges 167  106 K1|
	[P. †ev. Õ15]
	[image: ]
	K.	cybtwkjxfeb Kx?	1
L.	iæcvi Av‡cwÿK Zvc 230 Jkg1 K1 ej‡Z Kx †evSvq?	2
M.	ewa©Z ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ n‡e Zv wbY©q Ki| 	3
N.	hw` `ÊwU Zvgvi n‡Zv Z‡e Zvi ˆ`N©¨ cÖmviY wK GKB n‡Zv? MvwYwZK hyw³mn we‡kølY Ki| 	4


 5bs cª‡kœi DËi 
K.	Pvc cÖ‡qv‡Mi d‡j KwVb e¯‘i M‡j hvIqv Ges Pvc Acmvi‡Y Zv Avevi KwV‡b cwiYZ nIqv‡K cybtwkjxfeb e‡j| 
L.	iæcvi Av‡cwÿK Zvc 230 JKg1K1 ej‡Z †evSvqÑ 
	1 kg f‡ii iæcvi ZvcgvÎv 1 K evov‡Z 230 J Zv‡ci cÖ‡qvRb Ges 1 kg f‡ii iæcvi ZvcaviY ÿgZv 230 JK1|
M.	†`Iqv Av‡Q,
		†mjwmqvm †¯‹‡j ewa©Z ZvcgvÎv, C = 10C
		dv‡ibnvBU †¯‹‡j ewa©Z ZvcgvÎv, F = ?
	Avgiv Rvwb,
			=	
	ev,		=	
	ev,	F  32 = 18
	ev,	F = 32 + 18
	 F = 50F
	AZGe, dv‡ibnvBU †¯‹‡j ewa©Z ZvcgvÎv 50F|
N.	DÏxcK n‡Z cvB,
		†jvnvi `‡Êi Avw` ˆ`N©¨, l1	=	2m
		  ZvcgvÎv e„w×,  = 10C	=	10 K
		†jvnvi ˆ`N©¨ cÖmviY mnM, 1	=	116  106 K1
		Zvgvi ˆ`N©¨ cÖmviY mnM, 2	= 167  106 K1
		Zvgvi `‡Êi Avw` ˆ`N©¨, l2	=	2m
		†jvnvi `‡Êi ˆ`N©¨ e„w×	=	l1
		Zvgvi `‡Êi ˆ`N©¨ e„w×	=	l2
	Avgiv Rvwb,
		†jvnvi †ÿ‡Î,
			1	=	
		ev,	l1 =	1l1
				=116  106 K1  2 m  10 K
			l1	=	232  104 m
	Avevi,
		Zvgvi `‡Êi †ÿ‡Î,
			2	=	
		ev,	l2	=	2l2
				=	167  106 K1  2 m  10 K
			l2	=	334  104 m
	GLv‡b, l2	=	l1
	AZGe, DcwiD³ MvwYwZK we‡køl‡Y †`Lv hvq, †jvnvi `‡Êi †P‡q Zvgvi `‡Êi ˆ`N©¨ cÖmviY (334  10–4 – 2.32  10–4) m
	ev, 102  10–4 m †ewk n‡e| 

cÖkœ -6  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
ivwKe A, B, C wZbwU cvÎ wb‡q A cv‡Î 5 kg Ges C cv‡Î 10kg cvwb wbj| Dfq cv‡Îi cvwb Kÿ ZvcgvÎvq (20C) wQj| Gevi Dfq cv‡Î 1MJ Zvc cÖ‡qvM Kij| A cv‡Îi A‡a©K cvwb Ges C cv‡Îi A‡a©K cvwb B cv‡Î Xvjj| AZtci †m A cv‡Î Zvi Wvb nvZ Ges C cv‡Î evg nvZ Wzevj| GK wgwbU ci nvZ `ywU DwV‡q GKmv‡_ `yB nvZ B cv‡Î Wzevj|
	[image: ]
	K.	Zv‡ci GKK Kx?	1
L.	ev®úvq‡b kxZjZvi D™¢e nq †KbÑ e¨vL¨v Ki|	2
M.	B cv‡Îi cvwbi ZvcgvÎv wbY©q Ki|	3		
N.	B cv‡Î GK mv‡_ `yB nvZ Wzev‡bvi d‡j †m wKiƒc Abyfe Ki‡e e‡j †Zvgvi aviYv? gZvg‡Zi †hŠw³KZv we‡kølY Ki|	4


  6bs cª‡kœi DËi  
K.	GmAvB c×wZ‡Z Zv‡ci GKK n‡jv Ryj (J)|
L.	ev®úvq‡bi mgq c`v_© Zij n‡Z M¨vmxq Ae¯’vq iƒcvšÍwiZ nq| G iƒcvšÍ‡ii Rb¨ cÖ‡qvRbxq myßZvc Zij msjMœ cvÎ ev e¯‘ n‡Z MÖnY Kiv nq e‡j D³ cvÎ ev e¯‘ ev®úvq‡bi d‡j kxZj n‡q hvq ev kxZjZvi D™¢e nq|
M.	A cvÎ Ges C cvÎ n‡Z B cv‡Î †h cvwb Xvjv n‡q‡Q Zvi Avw` ZvcgvÎv wQj 20C Ges GB cvwbi †gvU fi,
	m =   +  = 2.5 kg + 4 kg = 6.5 kg
	Dfq cv‡Îi A‡a©K cvwb Xvjv n‡q‡Q e‡j B cv‡Îi cvwb‡Z DÏxc‡K ewY©Z †gvU Zv‡ci A‡a©K cwigvY cÖ‡qvM Kiv n‡q‡Q|
	A_©vr B cv‡Îi cvwb‡Z cÖhy³ Zvc
	Q =  = 1 MJ = 106J
	cvwbi Av‡cwÿK Zvc, S = 4200 Jkg1K1
	ZvcgvÎv e„w× ∆ n‡j,
	Avgiv Rvwb, 
		Q = mS ∆
		ev, ∆ =  =  
			= 36.63C
	Zvc cÖ‡qv‡Mi Av‡M GB cvwbi ZvcgvÎv 20C wQj e‡j Zvc cÖ‡qv‡Mi ci Gi P~ovšÍ ZvcgvÎv Z_v B cv‡Î wgwkªZ cvwbi P‚ovšÍ ZvcgvÎv = 20C + 36.63C = 56.63C
	  cv‡Îi cvwbi ZvcgvÎv 56.63C|
N.	A cv‡Î ïiæ‡Z 5 kg Ges C cv‡Î ïiæ‡Z 8 kg cvwb wQj| Dfq cv‡Î 1MJ = 106J Zvc cÖ‡qvM Ki‡j,
	A cv‡Îi cvwbi ZvcgvÎv e„w×, ∆A =  
[bookmark: _GoBack][S = cvwbi Av‡cwÿK Zvc]
	          	= 
		= 47.6C	
	Ges C cv‡Îi cvwbi ZvcgvÎv e„w×, 
	∆c	=  
		=  = 29.76C
	†h‡nZz c~‡e© Dfq cv‡Îi ZvcgvÎv 20C wQj
	myZivs Zvc cÖ`v‡bi ci A cv‡Îi cvwbi ZvcgvÎv n‡qwQj
		= 20C + 47. 6C = 67. 6C 
	Ges C cv‡Îi cvwbi ZvcgvÎv n‡qwQj = 20C + 29. 76C
		= 49.76C
	49.76C †gvUvgywU mnbxq ZvcgvÎv n‡jI 67.6C n‡jv D”Pgv‡bi ZvcgvÎv| d‡j ivwKe hLb A cv‡Î Zvi Wvb nvZ Wywe‡q †i‡LwQj, ZLb Zvi Zxeª hš¿Yv nw”Qj| ZvB †m Dfq nvZ A I C n‡Z †ei K‡i hLb B cv‡Î Wyevj ZLb evg nv‡Zi Zzjbvq Wvb nv‡Z †ewk ¯^w¯Í ev Avivg Abyfe KiwQj| cÿvšÍ‡i A‡cÿvK…Z †ewk ZvcgvÎvi cvwb‡Z Wyev‡bvi d‡j evg nv‡Zi A¯^w¯Í ev hš¿Yv ZxeªZi n‡e|
 cÖkœ -7  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
cve©Zxcy‡i †`‡ki GKwU weL¨vZ †ij Rskb Aew¯’Z| †mLvbKvi kxZKv‡ji †iKW©K…Z me©wbgœ ZvcgvÎv 2C| †Kjwfb †¯‹‡j we‡ePbv Ki‡j †mLv‡b MÖx®§Kvjxb m‡e©v”P ZvcgvÎv kxZKv‡ji me©wbgœ ZvcgvÎvi †P‡q 13.82% †ewk| Z`ycwi †ij jvB‡bi Ici w`‡q †ij hvIqvi mgq †Kjwfb †¯‹‡j jvB‡bi ZvcgvÎv 10% e„w× cvq| jvB‡bi Dcv`v‡bi ˆ`N©¨ cÖmviY mnM 11  106K1|
	[image: ]
	K.	ˆ`N©¨ cÖmviY Kx?	1
L.	c`v‡_©i Af¨šÍixY kw³ ej‡Z Kx †evS?	2
M.	cve©Zxcy‡i MÖx®§Kvjxb m‡e©v”P ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ?	3		
N.	D³ †ij Rsk‡b cÖwZ 200 wgUvi jvB‡b KZUzKz duvK _vKv `iKvi Zvi MvwYwZK we‡kølY Ki|	4


  7bs cª‡kœi DËi  
K.	KwVb e¯‘‡Z Zvc cÖ‡qvM Ki‡j wbw`©ó w`‡K ˆ`N©¨ eivei †h cÖmviY nq Zv‡K e¯‘wUi ˆ`N©¨ cÖmviY e‡j|
L.	c`v‡_©i AYy¸‡jv me©`v MwZkxj| KwVb c`v‡_©i AYy¸‡jv GK¯’vb †_‡K Gw`K-Iw`K ¯úw›`Z nq| Zij I M¨vmxq c`v‡_©i AYy¸‡jv G‡jv‡g‡jvfv‡e †QvUvQywU K‡i| AYy¸‡jvi GB MwZi Rb¨ MwZkw³i mÂvi nq| Aci c`v‡_©i AYy¸‡jvi ga¨Kvi wµqviZ AvKl©Y-weKl©Y e‡ji `iæb wefe kw³i D™¢e N‡U| c`v‡_©i AYy¸‡jvi MwZkw³ I wefe kw³i mgwó‡K Af¨šÍixY kw³ e‡j|
M.	Avgiv Rvwb,
		 = 
	ev,	F  32 =  (K  273)
	ev,	F =  (K  273) + 32
	ev,	F =  (313  273) + 32
		   =   40 + 32
		F = 104
	AZGe, cve©Zxcyi MÖx®§Kvjxb m‡e©v”P ZvcgvÎv dv‡ibnvBU †¯‹‡j 104F|
N.	†ij jvB‡bi Ici w`‡q †Uªb PjvP‡ji mgq jvB‡bi m¤¢ve¨ m‡e©v”P ZvcgvÎv = 313K  (100 + 10)% = 344.3K †h‡nZz †Uªb PjvPj Ki‡Q bv Giƒc kxZKvjxb mg‡q jvB‡bi me©wbgœ ZvcgvÎv n‡Z cv‡i 275K, ZvB m‡e©v”P I me©wbgœ ZvcgvÎvi ga¨Kvi e¨eavb,
		∆ = 344.3K  275 K = 69.3 K
	cÖkœg‡Z, ZvcgvÎv e„w×i ci jvB‡bi we‡eP¨ As‡ki ˆ`N©¨,
		l2 = 200m
	ˆ`N©¨ cÖmviY mnM,  = 11  106 K1
	myZivs Avw` ˆ`N©¨ l1 n‡j, l2	= l1 (1 +  ∆)
			ev, l1	= 
		= 
		= 199.85 m
	AZGe, cÖwZ 200m jvB‡b duvK _vK‡Z n‡e
		= l2  l1
		= 200m  199.85m
		= 0.15 m
		= 15 cm
	AZGe, D³ †ij Rsk‡b 15 cm duvK _vKv `iKvi| 

 cÖkœ -8  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
widvZ GKwU evwU‡Z wKQy cvwb wb‡q N‡ii GK †Kv‡Y †i‡L w`j| `yBw`b ci †`Lj evwUi cvwb wKQyUv K‡g †M‡Q| Gevi †m GKwU cv‡Î wKQy cvwb wb‡q Mig Ki‡Z ïiæ Kij| wKQyÿY ci cvwb dzU‡Z ïiæ Kij| ZvcgvÎv 100C G †cuŠQ‡j Gici Zv Rjxq ev‡®ú iƒcvšÍwiZ nIqv ïiæ Kij| myZivs †evSv †Mj Zij †h‡Kv‡bv ZvcgvÎvq evqexq Ae¯’vq †h‡Z cv‡i Avevi ùzUbv‡¼i ZvcgvÎvq I evqexq Ae¯’vq †h‡Z cv‡i| widvZ cvwbi ùzUbv¼ wbY©‡qi Rb¨ 4200 Jkg1K1 Av‡cwÿK Zv‡ci 0C ZvcgvÎvi 200 gm cvwb wbj|
	[image: ]
	K.	ev®úvqb Kx?	1
L.	Av‡cwÿK Zvc ej‡Z Kx †evS?	2
M.	cv‡Îi cvwbi ZvcgvÎv 100C Ki‡Z Zv‡ci cwigvY wbY©q Ki|	3		
N.	DÏxc‡Ki Av‡jv‡K widv‡Zi evwUi cvwb K‡g hvIqvi KviY e¨vL¨v Ki|	4


  8bs cª‡kœi DËi  
K.	†h‡Kv‡bv ZvcgvÎvq Zi‡ji ïay DcwiZj †_‡K ax‡i ax‡i ev‡®ú cwiYZ nIqvi cÖwµqv‡K ev®úvqb e‡j|
L.	1kg f‡ii e¯‘i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K IB e¯‘i Dcv`v‡bi Av‡cwÿK Zvc e‡j| G‡K S Øviv cÖKvk Kiv nq|
	†hgb, †Kv‡bv e¯‘i ZvcaviY ÿgZv C, †kvwlZ Zvc Q, ZvcgvÎvi cwieZ©b ∆ Ges e¯‘i fi m n‡j,
	MvwYwZKfv‡e Av‡cwÿK Zvc, S =  =   = 
	Av‡cwÿK Zv‡ci GKK Jkg1k1
M.	GLv‡b,
	ZvcgvÎvi cwieZ©b,
	2  1 = 100C  0C = 100C = 100 K
	Av‡cwÿK Zvc, S = 4200 Jkg1K1
		fi, m = 200 gm = 0.2 kg
	cÖ‡qvRbxq Zvc, Q =?
	Avgiv Rvwb, Q = mS (2  1 )
		= 0.2 kg  4200 Jkg1K1  100 K
		= 84000 J
	wb‡Y©q cÖ‡qvRbxq Zvc 84000 J|
N.	N‡ii †Kv‡Y ivLv widv‡Zi evwUi cvwb ¯^Ztev®úxfe‡bi Rb¨ K‡g hvq| 
	¯^Ztev®úxfeb Lye axi c×wZ| †h‡Kv‡bv ZvcgvÎvq Zij c`v‡_©i DcwiZj †_‡K ax‡i ax‡i ev‡®ú cwiYZ nIqvi c×wZ‡K ¯^Ztev®úxfeb e‡j| ¯^Ztev®úxfe‡bi nvi Zi‡ji cÖK…wZi Ici wbf©i K‡i| GwU Zi‡ji DcwiZj †_‡K msNwUZ nq| GwU †h‡Kv‡bv ZvcgvÎvq n‡Z cv‡i| Z‡e ZvcgvÎv evovi mv‡_ mv‡_ ¯^Ztev®úxfe‡bi nvi evo‡Z _v‡K| MigKv‡j b`x I cyKz‡ii cvwb K‡g hvIqv, wfRv Kvco †iv‡` w`‡j ïwK‡q hvIqv BZ¨vw` ¯^Ztev®úxfe‡bi Rb¨ nq| 
 cÖkœ -9  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
†gv¯ÍvK GK UzKiv eid wb‡q Zv‡Z Zvc cÖ`vb Ki‡Z _vKj Ges wKQyÿY cici msjMœ _v‡g©vwgUv‡ii cvV wb‡Z _vKj| G‡Z †m wb‡gœv³ ZvcgvÎv-mgq †jL †cj|


	[image: ]
	K.	ei‡di Av‡cwÿK Zvc KZ?	1
L.	c`v‡_©i ZvcaviY ÿgZv ej‡Z Kx †evS?	2
M.	cixÿYxq c`v‡_©i Mjbv¼ Ges ùzUbv‡¼i dv‡ibnvBU †¯‹‡ji cv‡Vi cv_©K¨ KZ n‡e wbY©q Ki|	3		
N.	Pvc AviI e„w× Kiv n‡j DcwiD³ †jL wKiƒc n‡e Zv we‡kølY Ki|	4


  9bs cª‡kœi DËi  
K.	ei‡di Av‡cwÿK Zvc 2100 J kg1K1|
L.	†Kv‡bv e¯‘i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j| 
	ZvcaviY ÿgZv e¯‘i fi Ges Dcv`v‡bi Ici wbf©ikxj| †Kv‡bv e¯‘i ZvcgvÎv ∆ evov‡Z Q cwigvY Zvc jvM‡j 1K ZvcgvÎv evov‡Z Zvc jv‡M =| 
	myZivs G‡ÿ‡Î ZvcaviY ÿgZv, C = |
M.	†jLwPÎ Abymv‡i, cÖ`Ë Ae¯’vq (Pv‡c) ei‡di Mjbv¼ -2C Ges ùzUbv¼ 101C
	Avgiv Rvwb, †mjwmqvm Ges dv‡ibnvBU †¯‹‡ji m¤úK©,
	 = 
	F  32 =  C
	 F	=  C + 32
	myZivs dv‡ibnvBU †¯‹‡j Mjbv¼ 	=   (2) + 32
				= 3.6 + 32
				= 28.4F

	myZivs dv‡ibnvBU †¯‹‡j ùzUbv¼	=  (101) + 32
			= 213.8F
	myZivs cixÿYxq c`v‡_©i Mjbv¼ Ges ùzUbv‡¼i dv‡ibnvBU †¯‹‡ji cv‡Vi cv_©K¨ = (213.8  28.4) F
		= 185.4F
N.	Avgiv Rvwb, eid hLb M‡j ZLb AvqZ‡b n«vm cvq| ZvB ei‡di Ici Pvc e„w× Kiv n‡j Mjbv¼ AviI K‡g hv‡e| G‡ÿ‡Î cwiewZ©Z Mjbv¼ 4C n‡Z cv‡i|
	Avevi Pvc e„w× Kiv n‡j Zi‡ji ev®úvq‡bi nvi K‡g hvq, myZivs ùzUbv¼ e„w× cv‡e| ZvB G‡ÿ‡Î ewa©Z Pv‡c cvwbi ùzUbv¼ †e‡o 103C ev 104C n‡Z cv‡i|
	myZivs Pvc AviI e„w× Kiv n‡j cÖvß ZvcgvÎv-mgq †jL †`L‡Z wbgœiƒc n‡e :



cÖkœ -10  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
weÁvb m¨vi e¨envwiK K¬v‡m wZbwU cv‡Î wMømvwib, cvwb I Zvwc©b †Zj 50C ZvcgvÎvq 400 g K‡i wb‡q cvÎ wZbwU‡Z Zvc w`‡q cÖ‡Z¨KwUi ZvcgvÎv 100C -G DbœxZ Ki‡jb| D³ c`v_© wZbwUi Av‡cwÿK Zvc h_vµ‡g 4200 Jkg1K1, 2350 Jkg1K1 Ges 1800 Jkg1K1|
	[image: ]
	K.	ZvcaviY ÿgZvi GKK Kx?	1
L.	_v‡g©vwgUv‡i cvi` e¨env‡ii myweav¸‡jv †jL|	2
M.	cvwb KZ…©K †kvwlZ Zv‡ci cwigvY wbY©q Ki|	3		
N.	wMømvwib I Zvwc©b †Z‡ji g‡a¨ †KvbwU †ewk Zvc †kvlY Ki‡eÑ MvwYwZKfv‡e we‡kølY Ki|	4


  10bs cª‡kœi DËi  
K.	ZvcaviY ÿgZvi GKK JK-1|
L.	_v‡g©vwgUv‡i cvi` e¨env‡ii myweav¸‡jv n‡jvÑ
	i. 	cvi` Zvc mycwievnx d‡j GwU Lye `ªæZ Zvc mÂvjb Ki‡Z cv‡i|
	ii. 	GwU D¾¡j Ges A¯^”Q c`v_©, ZvB Kv‡Pi ga¨ w`‡q mn‡RB †`Lv hvq|
	iii. 	cvi` Kv‡Pi Mv‡q †j‡M _v‡K bv|
M.	GLv‡b, cvwbi fi, ml = 400 g =  kg = 0.4 kg
	cvwbi Av‡cwÿK Zvc Sl = 4200 Jkg-1K-1
	cvwb KZ…©K †kvwlZ Zvc, Ql = ?
	Avgiv Rvwb, Ql = mlSl
		= 0.4 kg  4200 Jkg-1  70 K
		= 117600 J
	AZGe, cvwb KZ…©K †kvwlZ Zv‡ci cwigvY 117600 J|
N.	DÏxcK Abymv‡i, wMømvwib I Zvwc©b †Z‡ji fi h_vµ‡g 
	mg = mt = 0.4 kg
	wMømvwi‡bi Av‡cwÿK Zvc, Sg = 2350 Jkg1K1
	Zvwc©b †Z‡ji Av‡cwÿK Zvc, St = 1800 Jkg1 K1
	ZvcgvÎvi cwieZ©b,  = 70 K
	 wMømvwi‡bi †kvwlZ Zvc, Qg = mgSg
		= 0.4 kg  2350 Jkg1K1  70 K
		= 65800 J
	Zvwc©b †Z‡ji †kvwlZ Zvc, Qt = mtSt
		= 0.4 kg  1800 Jkg1K1  70 K
		= 50400 J
	GLv‡b, Qg > Qt
	AZGe, wMømvwib I Zvwc©b †Z‡ji g‡a¨ wMømvwib †ewk Zvc †kvlY K‡i|
cÖkœ -11  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
120 C ZvcgvÎvi 100 g  f‡ii GKwU e¯‘‡K 50 g fiwewkó GKwU Zvgvi cv‡Î 30 C G †cuŠQvq| Zvgvi Av‡cwÿK Zvc 400 Jkg1K1|
	[image: ]
	K.	Av‡cwÿK Zvc Kv‡K e‡j? 	1
L.	L‡oi Qv`hy³ Ni MigKv‡j VvÊv _vKvi KviY e¨vL¨v Ki| 	2
M.	e¯‘wUi Av‡cwÿK Zvc wbY©q Ki|	3		
N.	e¯‘wU hw` Zvgvi ˆZwi n‡Zv Zvn‡j wgkª‡Yi ZvcgvÎvi Ici Kx ai‡bi cÖfve coZ? we‡kølY Ki|	4


  11bs cª‡kœi DËi  
K.	1 kg f‡ii †Kv‡bv e¯‘i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i Dcv`v‡bi Av‡cwÿK Zvc e‡j| 
L.	L‡oi Qv`hy³ Ni MigKv‡j VvÊv _vKvi KviY L‡oi Zvc KzcwievwnZv| 
	Lo Zv‡ci KzcwievnK| Qv` L‡oi ˆZwi n‡j L‡oi gv‡S gv‡S A‡bK duvK _v‡K hv‡Z evqy Ave× _v‡K| evqy Zv‡ci KzcwievnK e‡j Mi‡gi w`‡b evB‡ii ZvcgvÎv †ewk n‡jI L‡oi ga¨ w`‡q Zvc wfZ‡i Avm‡Z cv‡i bv e‡j Ni VvÊv g‡b nq|
M.	†`Iqv Av‡Q, 
	e¯‘i fi = 100 g = 01 kg
	Zvgvi cv‡Îi fi = 50 g = 005 kg
	Zvgvi cv‡Îi ZvcgvÎv e„w× = (30  20) C = 10C = 10 K
	cvwbi fi = 30 g = 03 kg
	cvwbi ZvcgvÎv e„w× = (30  20) C = 10C = 10K
	Zvgvi Av‡cwÿK Zvc = 400 Jkg1K1
	cvwbi Av‡cwÿK Zvc = 4200 Jkg1K1
	e¯‘wUi Av‡cwÿK Zvc, S = ?
	GLv‡b, e¯‘ Zvc eR©b K‡i Avi K¨vjwiwgUvi I Gi ga¨w¯’Z cvwb Zvc MÖnY K‡i| 
	†h‡nZz M„nxZ ev ewR©Z Zvc = fi  Av‡cwÿK Zvc  ZvcgvÎvi cv_©K¨ 
	 e¯‘i ewR©Z Zvc, Q1 	= 01kg  S  90 K
	Zvgvi cv‡Îi M„nxZ Zvc, Q2	= 005 kg 400 Jkg1K1  10 K
		= 200 J
	cvwbi M„nxZ Zvc, Q3 	= 03 kg 4200 Jkg1K1 10 K
			= 12600 J
	Avgiv Rvwb, ewR©Z Zvc = M„nxZ Zvc 
		ev, Q1 = Q2 + Q3
		ev, 01 kg  S  90 K = 200 J + 12600 J
		ev, 9 kgK  S = 12800 J
		 S = 142222 Jkg1K1
	AZGe, e¯‘wUi Av‡cwÿK Zvc 142222 Jkg1K1
N.	e¯‘wU hw` Zvgvi ˆZwi n‡Zv Zvn‡j wgkª‡Yi ZvcgvÎvi Ici †h cÖfve co‡e Zv wb‡P we‡kølY Kiv n‡jv : 
	DÏxcK †_‡K cvB, e¯‘wUi fi = 100 g = 01 kg
		ZvcgvÎv = 120 C
	GLb wgkª‡Yi P‚ovšÍ ZvcgvÎv C n‡j, 
	e¯‘wUi ZvcgvÎv n«vm cv‡e (120  )C = (120  ) K
	Avevi e¯‘wU Zvgvi n‡j Gi Av‡cwÿK Zvc n‡e = 400 Jkg1K1
	 e¯‘wU Øviv ewR©Z Zvc, 
	Q1 = 01 kg 400 Jkg1K1  (120  ) K
	cvwbi ZvcgvÎv e„w× cv‡e = ( 20) C = (  20) K
	 cvwbi M„nxZ Zvc Q2 = 005 kg  400J kg1K1  (  20) K
	GLb, Q1 = Q2 + Q3
	ev, 01  400  (120  ) = {(03  4200  (  20)} + 		                         {005  400  (  20)}
	ev, 4800  40 = 1260  25200 + 20  400
	ev,  40  1260  20 =  25200  400  4800
	 = 23C
	GLv‡b,  < 30C
	AZGe, DcwiD³ MvwYwZK we‡kølY †_‡K ejv hvq †h, e¯‘wU Zvgvi ˆZwi n‡j wgkª‡Yi ZvcgvÎv K‡g †hZ|
 cÖkœ -12  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Kwig cixÿvMv‡i 0C ZvcgvÎvq 100 cm j¤^v GKLÊ A¨vjywgwbqv‡gi cvZ‡K DËß K‡i 200C G DbœxZ Kij| AZtci †m ewa©Z As‡ki ˆ`N©¨ wnmve Kij| Zij c`v‡_©i †ÿ‡Î †m Rv‡b †h, cÖK…Z cÖmviY Zi‡ji AvcvZ cÖmviY I cv‡Îi cÖmvi‡Yi †hvMd‡ji mgvb|
	[image: ]
	K.	dv‡ibnvBU †¯‹‡j my¯’ gvby‡li †`‡ni ZvcgvÎv KZ?	1
L.	DòZvi cv_©‡K¨i Ici Zv‡ci cÖevn Kxfv‡e wbf©i K‡i?	2
M.	A¨vjywgwbqv‡gi ˆ`N©¨ cÖmviY mnM 23.8  106K1 nq Z‡e cvZwUi ˆ`N©¨ KZ e„w× cv‡e wbY©q Ki|	3		
N.	Zij c`v‡_©i †ÿ‡Î Kwi‡gi aviYvi h_v_©Zv cÖgvY Ki|	4


  12bs cª‡kœi DËi  
K.	dv‡ibnvBU †¯‹‡j my¯’ gvby‡li †`‡ni ZvcgvÎv 98 F|
L.	GK e¯‘ †_‡K Ab¨ e¯‘‡Z Zv‡ci cÖevn e¯‘Ø‡qi Zv‡ci cwigv‡Yi Ici wbf©i K‡i bv, eis e¯‘Ø‡qi DòZvi cv_©‡K¨i Ici wbf©i K‡i|
	†ewk DòZvi e¯‘ n‡Z Zvc wb¤œ DòZvi e¯‘‡Z cÖevwnZ nq| Zvc cÖev‡ni d‡j e¯‘Ø‡qi DòZvi e¨eavb Kg‡Z Kg‡Z GK mgq mgvb n‡q hvq| DòZv mgvb n‡j e¯‘Ø‡qi g‡a¨ Zv‡ci cÖevn eÜ n‡q hvq|
M.	†`Iqv Av‡Q,
	ZvcgvÎv e„w×,  = 200C  0C = 200C = 200 K
	Avw` ˆ`N©¨, l0 = 100 cm = 1m
	cvZwUi ˆ`N©¨ e„w×, l = ?
	Avgiv Rvwb, 	= 
		ev, l	=   l0 
			= 23.8  106 K1  1 m  200 K
			= 0.00476 m = 0.476 cm
	AZGe, A¨vjywgwbqvg cv‡Zi ˆ`N©¨ 0.476 cm e„w× cv‡e|
N.	Zij c`v‡_©i †ÿ‡Î Kwi‡gi aviYv Zi‡ji cÖK…Z cÖmviY, AvcvZ cÖmviY I cv‡Îi cÖmvi‡Yi †hvMd‡ji mgvb|
	wb‡P GKwU cixÿvi mvnv‡h¨ Zij c`v‡_©i cÖK…Z cÖmviY I AvcvZ cÖmvi‡Yi g‡a¨ m¤úK© ¯’vcb Kiv n‡jv :


	GKwU `vM KvUv miæ bjwewkó Kv‡Pi evj¦ wb‡q Zvi A `vM ch©šÍ †Kv‡bv Zij Øviv c~Y© Kiv n‡jv| GLb Zij ¯Í‡¤¢i w`‡K jÿ †i‡L evj¦wU‡K Mig Ki‡j †`Lv hv‡e †h, Zi‡ji DcwiZj A †_‡K B `vM ch©šÍ †b‡g Av‡m| Zvici Avevi B `vM †_‡K ïiæ K‡i A `vM AwZµg K‡i C `vM ch©šÍ I‡V| Gi KviY Zvc cÖ‡qv‡M cÖ_‡g evj¦wUi AvqZb e„w× cvq| hvi Rb¨ Zij A †_‡K B †Z †b‡g hvq| c‡i Zij †hB Mig nq †mB Zvi AvqZb e„w× ïiæ nq Ges B †_‡K C ch©šÍ I‡V| KwVb c`v‡_©i †P‡q Zi‡ji cÖmviY †ewk weavq Giƒc N‡U| AvcvZ `„wó‡Z g‡b n‡e Zij cÖ_‡g A `vM ch©šÍ wQj Ges me‡k‡l C `v‡M D‡V‡Q| ZvB CA n‡jv AvcvZ cÖmviY| CB n‡jv cÖK…Z cÖmviY Ges AB n‡jv cv‡Îi cÖmviY|
	wPÎ †_‡K †`Lv hvq †h, CB = CA + AB
	A_©vr cÖK…Z cÖmviY = AvcvZ cÖmviY + cv‡Îi cÖmviY
	AZGe, DcwiD³ cixÿv †_‡K GUv cÖgvwYZ n‡jv †h Zij c`v‡_©i †ÿ‡Î Kwi‡gi aviYvwU h_v_©| 
 cÖkœ -13  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Zvc cÖ‡qv‡Mi d‡j mKj cÖKvi c`v‡_©i AYyi MwZkw³ e„w× cvq| GRb¨ AYy¸‡jvi ga¨eZx© `~iZ¡ †e‡o hvIqvi d‡j mKj c`v‡_©i cÖmviY N‡U| g‡b Ki, 0C ZvcgvÎvq 1000 cm3 AvqZ‡bi GKLÊ B¯úvZ‡K 100C ZvcgvÎv ch©šÍ DËß Ki‡j Gi AvqZb 1003.3 cm3 nq|
	[image: ]
	K.	c`v‡_©i cÖmviY KZ cÖKvi?	1
L.	†Kvb cÖmviY Øviv KwVb, Zij I evqexq c`v_© kbv³ Kiv hv‡e Ges †Kb?	2
M.	B¯úv‡Zi ˆ`N©¨ cÖmviY mnM KZ?	3		
N.	KwVb c`v‡_©i ˆ`N©¨ cÖmviY mn‡Mi gvb ˆ`‡N©¨i GK‡Ki Ici wbf©i K‡i bv| e¨vL¨v Ki|	4


  13bs cª‡kœi DËi  
K.	c`v‡_©i cÖmviY wZb cÖKvi|
L.	AvqZb cÖmviY Øviv KwVb, Zij I evqexq c`v_©‡K kbv³ Kiv hvq| 
	KwVb c`v‡_©i ˆ`N©¨, †¶Î I AvqZb cÖmviY wbY©q Kiv hvq wKšÍz Zij I evqexq c`v‡_©i ïay AvqZb cÖmviY wbY©q Kiv hvq|
M.	GLv‡b,
	Avw` AvqZb, V0 = 1000 cm3
	P‚ovšÍ AvqZb, V1 = 1003.3 cm3
	
	AvqZb e„w×, V = V1  V0 = (1003.3 – 1000) cm3 = 3.3 cm3 
	ZvcgvÎv e„w×,  = (100 – 0)C = 100 K.
	B¯úv‡Zi ˆ`N©¨ cÖmviY mnM,  = ?
	Avgiv Rvwb,
		 = 
		ev,  = 
			= 3.3  10–5 K–1
	Avevi Avgiv cvB,
		 = 3
		  = 
		= 1.1  10–5 K–1
		= 11  10–6 K–1
	 B¯úv‡Zi ˆ`N©¨ cÖmviY mnM 11 106 K1
N.	Zvc cÖ‡qv‡M wewfbœ KwVb c`v‡_©i cÖmviY wewfbœ nq| cixÿv K‡i †`Lv †M‡Q Zvc cÖ‡qv‡M GKB KwVb c`v‡_©i cÖmviY †ek mylg nq Ges e¨envwiK KvRK‡g©i Rb¨ GKwU avZe `‡Êi ˆ`N©¨ cÖmviY Gi Avw` ˆ`N©¨ Ges ZvcgvÎv e„w×i mgvbycvwZK nq|
	aiv hvK, GKwU avZe `‡Êi Avw` ˆ`N©¨ l0|  ZvcgvÎv e„w×i Rb¨ Gi ˆ`N©¨ cÖmviY l n‡j


	     l  l0 
	ev, l =  l0 ........ (i)
	GLv‡b,  GKwU mgvbycvwZK aªæeK| Gi gvb `ÊwUi Dcv`v‡bi Ici wbf©i K‡i| G‡K KwVb c`v‡_©i ˆ`N©¨ cÖmviY mnM ejv nq|
	(i) bs mgxKiY †_‡K †`Lv hvq †h,
	 =  =  ..........(ii)
	GB mgxKi‡Y l0 = 1m Ges  = 1K n‡j
	 = l nq| Gi †_‡K ˆ`N©¨ cÖmviY mn‡Mi wb‡gœv³ msÁv †`qv nq|
	lm ˆ`‡N©¨i †Kv‡bv KwVb c`v‡_©i GKwU `‡Êi ZvcgvÎv 1K e„w× Ki‡j H `‡Êi ˆ`N©¨ hZUzKz e„w× cvq Zv‡K H `‡Êi Dcv`v‡bi ˆ`N©¨ cÖmviY mnM e‡j|
	(ii) bs mgxKi‡Yi Wvb cv‡ki ivwk¸‡jvi GKK ewm‡q ˆ`N©¨ cÖmviY mnM Gi GKK cvIqv hvq| GB mgxKiY †_‡K †`Lv hvq Gi GKK cÖwZ †Kjwfb (K1)| 
	AZGe, DcwiD³ Av‡jvPbv †_‡K GUv cÖgvwYZ nq †h, KwVb c`v‡_©i ˆ`N©¨ cÖmviY mn‡Mi gvb ˆ`‡N©¨i GK‡Ki Ici wbf©i K‡i bv|
 cÖkœ -14  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
`yBwU ˆe`y¨wZK LuywUi ga¨eZ©x `~iZ¡ 30 m| LuywU `yBwUi mv‡_ 30.01 m ˆ`‡N©¨i Zvgvi Zvi †hw`b ms‡hvM †`qv nq †mw`b H ¯’v‡bi evqyi ZvcgvÎv wQj 30C| Zvgvi ˆ`N©¨ cÖmviY mnM 16.7  106 K1| kxZKv‡j †hw`b evqyi ZvcgvÎv 4C n‡jv †mw`b ZviwU wQu‡o †Mj|
	[image: ]
	K.	Rjxq ev‡®úi Av‡cwÿK Zvc KZ?	1
L.	`yBwU e¯‘i Zvc mgvb n‡jI G‡`i ZvcgvÎv wfbœ n‡Z cv‡i wK? e¨vL¨v Ki|	2
M.	evqyi ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j cÖKvk Ki|	3		
N.	ZviwU wQu‡o hvevi KviY MvwYwZK hyw³mn e¨vL¨v Ki|	4


  14bs cª‡kœi DËi  
K.	Rjxq ev‡®úi Av‡cwÿK Zvc 2000 Jkg1 K1|
L.	`yBwU e¯‘i Zvc mgvb n‡jI Zv‡`i ZvcgvÎv wfbœ n‡Z cv‡i| 
	e¯‘i ZvcgvÎv Zv‡`i Zv‡ci cwigv‡Yi Ici wbf©i K‡i bv, eis ZvcgvÎv wbf©i K‡i e¯‘i Zvcxq Ae¯’vi Ici| GKB Dcv`v‡b ˆZwi `yBwU wfbœ AvKv‡ii e¯‘i Zv‡ci cwigvY mgvb n‡j A‡cÿvK…Z †QvU e¯‘wUi ZvcgvÎv †ewk n‡e|
M.	†`Iqv Av‡Q,
	†mjwmqvm †¯‹‡j evqyi ZvcgvÎv, C = 30C
	dv‡ibnvBU †¯‹‡j evqyi ZvcgvÎv, F = ?
	Avgiv Rvwb, 
		ev, 5(F  32) = 9C
		ev, 5F  160 = 9C
		ev, 5F = 9C + 160
		ev, F = 
			= 
			= 
			= 
		 F = 86
	AZGe, dv‡ibnvBU †¯‹‡j evqyi ZvcgvÎv 86F
N.	GLv‡b,
		Zv‡ii Avw` ˆ`N©¨ l1 = 30.01m
		Zv‡ii †kl ˆ`N©¨ l2 =?
		1  2 = 30C  4C = 26C = 26 K
		Zvgvi ˆ`N©¨ cÖmviY mnM,  = 16.7  106 K1
	Avgiv Rvwb,
		 = 
	ev,	l1  l2 =   l1 
	ev,	l2 = l1  l1 
		= 30.01 m  16.7  106 k1  30.01m  26 K
		= 30.01m  0.013 m
		= 29.997 m
	†h‡nZz ms‡KvP‡bi ci Zv‡ii bZzb ˆ`N©¨ 29.997m nq hv LuywUØ‡qi `~i‡Z¡i †P‡q Kg| ZvB cÖPÊ Uv‡bi m„wó nq Ges ZviwU wQu‡o hvq|

 cÖkœ -15  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Ae¯’vi cwieZ©b Kxfv‡e nq Zv †`Lv‡bvi Rb¨ K¬v‡m c`v_©weÁv‡bi wkÿK GKwU cv‡Î wKQy eid wb‡q Zvi ZvcgvÎv gvc‡jb| cÖ_g Ae¯’vq ZvcgvÎv wQj 5C| wZwb hLb Zvc evov‡Z _vK‡jb ZLb ZvcgvÎv mg‡qi mv‡_ evo‡Z _vKj| ZvcgvÎv 0C G Avmvi ci wKQy mg‡qi Rb¨ w¯’i n‡q †Mj| mg¯Í eid M‡j hvIqvi ci †`Lv †Mj Avevi ZvcgvÎv evov ïiæ K‡i‡Q| c‡i wkÿK QvÎx‡`i e¨vcviUv eywS‡q w`‡jb|
	[image: ]
	K.	Mjb Kx?	1
L.	ev®úvqb I ùzU‡bi g‡a¨ Zzjbv Ki|	2
M.	DÏxc‡K ewY©Z NUbvwU e¨vL¨v Ki|	3		
N.	NUbvwUi ZvcgvÎv ebvg mgq †jLwPÎ Gu‡K e¨vL¨v Ki Ges ZvcgvÎv AviI evov‡j Kx n‡Z cv‡i e‡j Zzwg g‡b Ki?	4


  15bs cª‡kœi DËi  
K.	Zvc cÖ‡qv‡M KwVb c`v_©‡K Zi‡j cwiYZ Kiv‡K Mjb e‡j|
L.	wb‡P ev®úvqb I ùzU‡bi g‡a¨ Zzjbv Kiv n‡jv :
1.	†h‡Kv‡bv ZvcgvÎvq Zi‡ji gy³Zj †_‡K ax‡i ax‡i ev‡®ú iƒcvšÍi nIqv‡K ev®úvqb e‡j Ges w¯’i Pv‡c wbw`©ó ZvcgvÎvq Zi‡ji mg¯Í ¯Íi n‡Z `ªæZ ev‡®ú iƒcvšÍwiZ nIqv‡K ùzUb e‡j|
2.	ev®úvqb †h‡Kv‡bv ZvcgvÎvq N‡U wKš‘ ùzUb †Kej wbw`©ó ZvcgvÎv I Pv‡c N‡U|
3.	ev®úvqb Zi‡ji DcwiZ‡j N‡U wKš‘ ùzUb Zi‡ji me©Î N‡U|
M.	DÏxc‡K myßZv‡ci NUbv ewY©Z n‡q‡Q| 
	DÏxcK Abyhvqx cÖ_‡g 5C ZvcgvÎvi eid‡K Zvc †`Iqvq Gi AvšÍtAvYweK ej K‡g †h‡Z _v‡K Ges 0C ZvcgvÎvq G AvšÍtAvYweK ej GZ K‡g hvq †h, AYy¸‡jv mxwgZ AvqZ‡bi g‡a¨ gy³fv‡e †Nviv‡div ïiæ K‡i e‡j GwU eid n‡Z cvwb‡Z cwiYZ nq| Avgiv Rvwb, hLb eid †_‡K cvwb nq ZLb Zv myßZvc MÖnY K‡i Ges myßZvc e¯‘i ZvcgvÎv e„w× ev n«vm K‡i bv| ZvB DÏxc‡Ki cixÿvq ZvcgvÎv 0C| G ZvcgvÎvq mg¯Í eid M‡j cvwb‡Z cwiYZ bv nIqv ch©šÍ ZvcgvÎv w¯’i _v‡K|
N.	


	DÏxcK Abyhvqx 5C ZvcgvÎvi eid A we›`y †_‡K ïiæ K‡i B we›`y ch©šÍ ZvcgvÎv †e‡o 0C G cwiYZ nq| Gici 0C ZvcgvÎvi eid B we›`y †_‡K C we›`y ch©šÍ ZvcgvÎv w¯’i †_‡K 0C ZvcgvÎvi cvwb‡Z cwiYZ nq|
	Gici ZvcgvÎv AviI evov‡j cvwbi ZvcgvÎv mij‰iwLKfv‡e 100C ch©šÍ evo‡e| Gici cvwb ev‡®ú cwiYZ n‡e Ges mg¯Í cvwb ev‡®ú cwiYZ bv nIqv ch©šÍ ZvcgvÎv w¯’i _vK‡e|
 cÖkœ -16  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Avgiv Rvwb, Zvc cÖ‡qv‡M KwVb I Zi‡ji AvqZb cÖmvwiZ nq wKšÍz evqexq c`v‡_© Zvc cÖ‡qvM Ki‡j Gi AvqZb I Pvc DfqB cÖmvwiZ nq|
	[image: ]
	K.	M¨v‡mi AvqZb cÖmviY mnM Kv‡K e‡j?	1
L.	evqexq c`v‡_©i †¶‡Î AvcvZ cÖmviY we‡ePbv Kiv nq bv †Kb?	2
M.	0C ZvcgvÎvq †Kv‡bv M¨v‡mi AvqZb 500 cm3 n‡j 100C ZvcgvÎvq Gi AvqZb KZ n‡e? (w¯’i Pv‡c M¨v‡mi AvqZb cÖmviY mnM 0.00366K1|)	3		
N.	w¯’i AvqZ‡b M¨v‡mi Pvc cÖmviY mn‡Mi gvb Pv‡ci GK‡Ki Ici wbf©i K‡i bv|	4


  16bs cª‡kœi DËi  
K.	w¯’i Pv‡c 0 ZvcgvÎvi wbw`©ó f‡ii M¨v‡mi 1m3 AvqZ‡bi ZvcgvÎv 1K e„w× Ki‡j H M¨v‡mi AvqZb hZUzKz e„w× cvq Zv‡K w¯’i Pv‡c M¨v‡mi AvqZb cÖmviY mnM e‡j|
L.	Zi‡ji b¨vq evqexq c`v_©‡KI †Kv‡bv cv‡Î †i‡L Zvc cÖ‡qvM Ki‡Z nq| wKšÍz ZvcgvÎvi cwieZ©‡bi Rb¨ evqexq c`v‡_©i cÖmviY cv‡Îi cÖmvi‡Yi †P‡q A‡bK ¸Y †ewk nIqvq cv‡Îi cÖmviY‡K we‡ePbvq aiv nq bv| Gi d‡j evqexq c`v‡_©i cÖK…Z cÖmvi‡Yi mv‡_ AvcvZ cÖmvi‡Yi †Kv‡bv cv_©K¨ _v‡K bv| ZvB evqexq c`v‡_©i †¶‡Î AvcvZ cÖmviY we‡ePbv Kiv nq bv|
M.	GLv‡b,
	0C ZvcgvÎvq AvqZb, V0 = 500 cm3
	ZvcgvÎv e„w×,  = (100 – 0)C = 100C = 100 K
	w¯’i Pv‡c M¨v‡mi AvqZb cÖmviY mnM, p = 0.00366 K1
	†kl AvqZb, V = ?
	Avgiv Rvwb,
	V = V0 (1 + p)
		= 500 cm3 (1 + 0.00366 K–1 100 K)
		= 500 (1 + .366) cm3
		= 683 cm3
	AZGe, AvqZb n‡e 683 cm3|
N.	cixÿv K‡i †`Lv †M‡Q, AvqZb w¯’i †i‡L wbw`©ó f‡ii M¨v‡mi ZvcgvÎv e„w× Ki‡j Gi Pv‡ci cÖmviY H M¨v‡mi 0C ZvcgvÎvi Avw` Pvc Ges ZvcgvÎv e„w×i mgvbycvwZK| 0C ZvcgvÎvi wbw`©ó f‡ii M¨v‡mi Pvc Po Ges AvqZb w¯’i †i‡L Gi ZvcgvÎv  e„w× Ki‡j Gi Pv‡ci cÖmviY P n‡j,
	P  Po 
	ev, P = v Po .................. (i) 
	GLv‡b v GKwU mgvbycvwZK aªæeK| G‡K w¯’i AvqZ‡b M¨v‡mi Pvc cÖmviY mnM ejv nq|
	v =  =  ............ (ii)
	GB mgxKi‡Yi Po = 1Pa Ges  = 1K  n‡j v = P  nq| Gi †_‡K w¯’i AvqZ‡bi M¨v‡mi Pvc cÖmviY mn‡Mi wb‡gœv³ msÁv †jLv hvq| 
	0C ZvcgvÎvi wbw`©ó f‡ii 1Pa Pv‡ci †Kv‡bv M¨v‡mi AvqZb w¯’i †i‡L Gi ZvcgvÎv 1K e„w× Ki‡j H M¨v‡mi Pvc hZUzKz e„w× cvq Zv‡K w¯’i AvqZ‡b M¨v‡mi Pvc cÖmviY mnM e‡j|
	wm×všÍ : (ii)bs mgxKi‡Yi Wvb cv‡ki ivwk¸‡jvi GKK ewm‡q w¯’i AvqZ‡b M¨v‡mi Pvc cÖmviY-mn‡Mi GKK cvIqv hvq| GB mgxKiY †_‡K †`Lv hvq Gi GKK cÖwZ †Kjwfb  (K1)| w¯’i AvqZ‡b M¨v‡mi Pvc cÖmviY mn‡Mi gvb Pv‡ci GK‡Ki Ici wbf©i K‡i bv|
 cÖkœ-17  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
1 kg f‡ii Zvgvi cv‡Îi ˆ`N©¨ 50 cm cÖ¯’ 30 cm Ges D”PZv 20 cm| Zvgvi ˆ`N©¨ cÖmviY mnM 16.7  10-6 K-1 Ges Av‡cwÿK Zvc 400 Jkg-1K-1|
	[image: ]
	K.	GK †Kjwfb Kx?	1
L.	 †Kv‡bv e¯‘i ZvcaviY ÿgZv Kx Kx wel‡qi Dci  wbf©i K‡i?	2
M.	50C ZvcgvÎv e„w×‡Z cv‡Îi AvqZb KZ Nb wgUvi e„w× cv‡e?	3
N.	Zvgvi cv‡Îi ZvcgvÎv 20C e„w× Ki‡Z †h Zv‡ci cÖ‡qvRb †mB Zvc w`‡q 500 g cvwbi (40C ZvcgvÎvi) ZvcgvÎv KZUzKz e„w× NUv‡bv hv‡e?	4


  17bs cª‡kœi DËi  
K.	cvwbi ˆÎawe›`yi ZvcgvÎvi  fvM‡K GK †Kjwfb (1K) e‡j|
L.	†Kv‡bv e¯‘i ZvcaviY ÿgZv wbgœwjwLZ welq¸‡jvi Ici wbf©i K‡iÑ
	i. e¯‘i f‡ii Ici
	ii. e¯‘i Dcv`v‡bi Ici Ges
	iii. e¯‘i ZvcgvÎvi cv_©‡K¨i Ici|
M.	†`Iqv Av‡Q,
	Zvgvi Avw` ˆ`N©¨, a = 50 cm = 05 m
	Zvgvi Avw` cÖ¯’, b = 30 cm = 03 m
	Zvgvi Avw` D”PZv, c = 20 cm = 02 m
	 Zvgvi Avw` AvqZb, V1 = a  b  c
		= 05 m  03 m  02 m
		= 003 m3
	Zvgvi ˆ`N©¨ cÖmviY mnM,  = 167  10-6 K-1
	 AvqZb cÖmviY mnM,  = 3 = 3  167  10-6 K-1
		= 501  10-6 K-1
	ZvcgvÎv e„w×,  = 50 C = 50 K
	AvqZb e„w×, V = ?
	Avgiv Rvwb,
		 = 
	ev, V = V1
		= 501  10-6 K-1  003 m3  50 K
		= 7515  10-5m3
	AZGe, cv‡Îi AvqZb 7515  10-5m3 e„w× cv‡e|
N.	†`Iqv Av‡Q,
		Zvgvi fi, mc = 1 kg
	Zvgvi Av‡cwÿK Zvc, Sc = 400 Jkg-1K-1
	ZvcgvÎv e„w×,  = 20C = 20 K
	 Zvgvi ZvcgvÎv 20C e„w× Ki‡Z cÖ‡qvRbxq Zvc,
		Q = mcSc
		= 1 kg  400 Jkg-1K-1  20 K
		= 8000 J
	Avevi, cvwbi fi, mw = 500 g = 05 kg
		cvwbi Av‡cwÿK Zvc, Sw = 4200 Jkg-1K-1
	cvwbi ZvcgvÎv e„w×,  = ?
	cÖkœg‡Z, Q = mw Sw
	ev,  = 
		= 
		= 381 K
	AZGe, cvwbi ZvcgvÎv 381C e„w× NUv‡bv hv‡e|
 cÖkœ-18  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
50 g f‡ii †Kv‡bv e¯‘‡K 20C †_‡K 120C ZvcgvÎv DËß Kiv n‡jv| DËß GB e¯‘‡K 50 g f‡ii †Kv‡bv A¨vjywgwbqvg K¨vjwiwgUv‡i 20C ZvcgvÎvq 015 kg cvwbi g‡a¨ wb‡ÿc Ki‡j wgkª‡Yi ZvcgvÎv 30C cvIqv †Mj| A¨vjywgwbqv‡gi Av‡cwÿK Zvc 900 Jkg-1K-1 Ges e¯‘i Dcv`v‡bi Av‡cwÿK Zvi 1500 Jkg-1K-1|
	[image: ]
	K.	ZvcaviY ÿgZv Kv‡K e‡j?	1
L.	Pv‡ci Rb¨ Mjbv‡¼i Kxiƒc cwieZ©b N‡U?	2
M.	e¯‘wU‡K 120C ZvcgvÎvq DËß Ki‡Z cÖ‡qvRbxq Zv‡ci cwigvY wbY©q Ki|	3
N.	DÏxc‡Ki Z_¨¸‡jv Zvc cwigv‡ci g~jbxwZ‡K mg_©b K‡i wK? MvwYwZKfv‡e we‡kølY Ki|	4


  18bs cª‡kœi DËi  
K.	†Kv‡bv e¯‘i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j|
L.	c`v‡_©i Dci Pv‡ci n«vm-e„w×i Rb¨ Mjbv¼ cwiewZ©Z nq| Pv‡ci Rb¨ Mjbv¼ cwieZ©b `yBfv‡e n‡Z cv‡i|
	1. 	KwVb †_‡K Zi‡j iƒcvšÍ‡ii mgq †hme c`v‡_©i AvqZb n«vm cvq (†hgb eid), Pvc evo‡j Zv‡`i Mjbv¼ K‡g hvq A_©vr Kg ZvcgvÎvq M‡j|
	2. 	KwVb †_‡K Zi‡j iƒcvšÍ‡ii mgq †hme c`v‡_©i AvqZb †e‡o hvq (†hgb †gvg), Pvc evo‡j Zv‡`i Mjbv¼ †e‡o hvq A_©vr †ewk ZvcgvÎvq M‡j|
M.	 †`Iqv Av‡Q,
		e¯‘wUi fi, m = 50 g = 005 kg
		Av‡cwÿK Zvc, S = 1500 Jkg-1K-1
		Avw` ZvcgvÎv, 1 = 20C
		P‚ovšÍ ZvcgvÎv, 2 = 120C
		ZvcgvÎv e„w×,  = 2  1 = (120  20)C
		= 100C = 100 K
		cÖ‡qvRbxq Zvc, Q = ?
		Avgiv Rvwb,
			Q = mS 
		ev, Q = 005 kg  1500 Jkg-1K-1  100 K
		 Q = 7500 J
	AZGe, DÏxc‡Ki e¯‘wU‡K 120C ZvcgvÎvq DËß Ki‡Z cÖ‡qvRbxq Zv‡ci cwigvY 7500 J|
N.	DÏxc‡Ki †gvU M„nxZ Zvc †gvU ewR©Z Zv‡ci mgvb n‡j, NUbvwU Zvc cwigv‡ci g~jbxwZ‡K mg_©b Ki‡e|
	MvwYwZK we‡kølY :
	e¯‘wUi fi, m1 	= 50 g = 005 kg
	e¯‘wUi Dcv`v‡bi Av‡cwÿK Zvc, S1	= 1500 Jkg-1K-1
	e¯‘i Avw` ZvcgvÎv 	= 120C
	wgkª‡Yi P‚ovšÍ ZvcgvÎv 	= 30C
	 e¯‘i ZvcgvÎv n«vm cvq,  1 	= (120  30)C 
		= 90C 
		= 90 K
	 e¯‘ Øviv ewR©Z Zvc,
		Q1 = m1S1
	ev, Q1 = 0.05 kg  1500 Jkg-1K-1  90 K
	 Q1 = 6750 J
	Avevi, K¨vjwiwgUv‡ii fi, m2 	= 50g = 0.05 kg
	K¨vjwiwgUv‡ii Dcv`v‡bi Av‡cwÿK Zvc, S2 	= 900 Jkg-1K-1
	K¨vjwiwgUv‡ii cÖv_wgK ZvcgvÎv 	= 20C
	K¨vjwiwgUv‡ii P‚ovšÍ ZvcgvÎv 	= 30C
	K¨vjwiwgUv‡ii ZvcgvÎv e„w×, 2 	= (30  20)C
		= 10 C 
		= 10 K
	 K¨vjwiwgUvi KZ…©K M„nxZ Zvc,
	     Q2 = m2S22
	ev, Q2 = 005 kg  900 Jkg-1K-1  10 K
	 Q2 = 450 J
	Avevi, cvwbi fi, m3 	= 015 kg
	cvwbi Av‡cwÿK Zvc, S3 	= 4200 Jkg-1K-1
	cvwbi cÖv_wgK ZvcgvÎv 	= 20C
	cvwbi P‚ovšÍ ZvcgvÎv 	= 30C
	cvwbi ZvcgvÎv e„w×, 3 	= (30  20)C 	
		= 10C 	
		= 10K
	 cvwb KZ…©K M„nxZ Zvc,
	     Q3 = m3S3 3
	ev, Q3 = 015 kg  4200 Jkg-1K-1  10 K
	ev, Q3 = 6300 J
	 †gvU M„nxZ Zvc = Q2 + Q3
		= (450 + 6300) J
		= 6750 J
	†gvU ewR©Z Zvc, Q1 = 6750 J
	 Q1 = Q2 + Q3
	 M„nxZ Zvc = ewR©Z Zvc
	AZGe, DÏxc‡Ki NUbvwU Zvc cwigv‡ci g~jbxwZ‡K mg_©b K‡i|

cÖkœ -19  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
AcY©v 1 cm e¨vmv‡a©i GKwU Zvgvi ej‡K Zvc w`‡q Dnvi ZvcgvÎv 50C e„w× Kivq Dnvi AvqZb 4.1993 cm3 Ges c„‡ôi †ÿÎdj 12.5874 cm2 n‡jv|
	[image: ]
	K.	ev®úxfeb Kx Kx c×wZ‡Z n‡Z cv‡i?	1
L.	Zvc I ZvcgvÎvi `yBwU cv_©K¨ †jL|	2
M.	Zvgvi ejwUi ZvcgvÎv KZ dv‡ibnvBU e„w× Kiv n‡qwQj?	3		
N.	DÏxc‡Ki Av‡jv‡K †ÿÎ cÖmviY mnM I AvqZb cÖmviY mnM Gi g‡a¨ m¤úK© ¯’vcb Ki|	4


  19bs cª‡kœi DËi  
K.	ev®úxfeb ev®úvqb I ùzUb GB `yB c×wZ‡Z n‡Z cv‡i|
L.	Zvc I ZvcgvÎvi `yBwU cv_©K¨ wb‡P D‡jøL Kiv n‡jv :
	Zvc
	ZvcgvÎv

	1.	DòZvi cv_©‡K¨i Rb¨ †h kw³ GK e¯‘ †_‡K Ab¨ e¯‘‡Z cÖevwnZ nq Zv‡K Zvc e‡j|
	1.	ZvcgvÎv n‡”Q †Kv‡bv e¯‘i Zvcxq Ae¯’v hv wba©viY K‡i H e¯‘wU Ab¨ e¯‘i Zvcxq ms¯ú‡k© G‡j e¯‘wU Zvc nviv‡e bv MÖnY Ki‡e|

	2.	Zvc cwigv‡ci GKK Ryj, K¨vjwi BZ¨vw`|
	2.	ZvcgvÎv cwigv‡ci GKK †Kjwfb, †mjwmqvm, dv‡ibnvBU BZ¨vw`|


M.	†`Iqv Av‡Q,
		†mjwmqvm †¯‹‡j ZvcgvÎv, C = 50C
		dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ?
	Avgiv Rvwb, 
		ev,	
		ev,	5 (F  32) = 50  9
		ev,	F  32 = 
		ev,	F  32 = 90
		ev,	F =  90 + 32 
		     F = 122
	AZGe, dv‡ibnvBU †¯‹‡j ZvcgvÎv e„w×i cwigvY 122F|
N.	†`Iqv Av‡Q,
	Zvgvi e‡ji e¨vmva©, r = 1 cm = 1  102 m
	†ÿÎ cÖmviY mnM = 
	AvqZb cÖmviY mnM = 
	ZvcgvÎv e„w×,  = 50C = 50 K
	e‡ji P‚ovšÍ AvqZb,
		V2 = 4.1993 cm3 = 4.1993  106 m3
	e‡ji P‚ovšÍ †ÿÎdj,
		A2 = 12.5874 cm2 = 12.5874  104 m2
	Zvgvi e‡ji c„‡ôi †ÿÎdj,
		A1 = 4r2	= 4  3.1416  (1  102m)2 
		= 12.5664  10-4 m2
	 †ÿÎdj e„w×,
		A = 12.5874  104 m2  12.5664  104 m2
		= 2.1  106 m2
	Zvgvi e‡ji AvqZb, V1 =  r3
		=   3.1416  (1  102 m)3
		= 4.1888  106 m3
	AvqZb e„w×, V = (4.1993  106  4.1888  106)m3
				= 1.05  108 m3
	Avgiv Rvwb, 	= 
			= 
			= 33.4  106K-1
	Avevi,  	= 
			= 50.1  106 K1
	GLb,     
		 3 	= 2
	AZGe, Dc‡ii MvwYwZK we‡kølY n‡Z ejv hvq DÏxc‡Ki Av‡jv‡K †ÿÎ cÖmviY mn‡Mi wZb¸Y AvqZb cÖmviY mn‡Mi wØ¸‡Yi mgvb|
 cÖkœ -20  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU avZe cv‡Zi ˆ`N©¨ I cÖ¯’ h_vµ‡g 40 m I 30 m|
	[image: ]
	K.	myßZvc Kx?	1
L.	eid Mj‡bi mgq ZvcgvÎv cwieZ©b nq bv †Kb?	2
M.	H avZzi ZvcgvÎv 30C e„w× Ki‡j Gi †ÿÎd‡ji cwieZ©b N‡U 2 m2| avZzwUi ˆ`N©¨ cÖmviY mnM wbY©q Ki|	3		
N.	H avZzi AvqZb 2% e„w× Ki‡Z KZ ZvcgvÎv e„w× Ki‡Z n‡e?	4


  20bs cª‡kœi DËi  
K.	†h Zvc †Kv‡bv e¯‘i ZvcgvÎvi cwieZ©b bv NwU‡q ïay Ae¯’vi cwieZ©b NUvq Zv‡K myßZvc e‡j|
L.	Avgiv Rvwb, eid Mj‡bi mgq ZvcgvÎv 0C G w¯’i _v‡K| G mgq Zvc w`‡jI ZvcgvÎvi †Kv‡bv cwieZ©b nq bv| cÖ`Ë Zvc kw³ ei‡di ga¨Kvi eÜb fvO‡Z e¨q nq| G Kvi‡Y eid Mj‡bi mgq ZvcgvÎvi †Kv‡bv cwieZ©b nq bv|
M.	†`Iqv Av‡Q,
		avZzwUi ˆ`N©¨	= 40 m
		cÖ¯’	= 30 m
	 avZzwUi Avw` †ÿÎdj, A0 = 40 m  30 m
		= 120 m2
 	†ÿÎdj e„w×, A = 2 m2
	ZvcgvÎv cwieZ©b,  = 30C = 30 K
	ˆ`N©¨ cÖmviY mnM,  = ?
	Avgiv Rvwb,
	†ÿÎ cÖmviY mnM,  = 
		= 
		= 5.56  105 K1
	Avevi, ˆ`N©¨ cÖmviY mnM,  = 
		= 
		= 2.78  105 K1
	AZGe avZzwUi ˆ`N©¨ cÖmviY mnM 2.78  105 K1|
N.	avZzwUi ˆ`N©¨ cÖmviY mnM,  = 2.78  105 K1
	 avZzwUi AvqZb cÖmviY mnM
	 = 3
	  = 3  2.78  105 K1
	GLb, awi, avZzwUi Avw` AvqZb, V0 = V
	 avZzwUi AvqZb e„w×, V = V Gi 2%
		ev, V = 
		 V = 
	ZvcgvÎvi cwieZ©b,  = ?
	Avgiv Rvwb,  = 
		ev,	 = 
		ev,	 = 
			 = 240 K
	AZGe, DcwiD³ MvwYwZK we‡kølY †_‡K cvB, H avZzi AvqZb 2% e„w× Ki‡Z n‡j ZvcgvÎv 240 K e„w× Ki‡Z n‡e|
 cÖkœ -21  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
mvwKe Zvi †QvU fvB †mv‡n‡ji kix‡ii ZvcgvÎv gvcvi ci Zvi gv‡K Rvbvj kix‡ii ZvcgvÎv 38C| mvwK‡ei gv Zv‡K wPwKrmK‡`i fvlvq kix‡ii ZvcgvÎv cÖKvk Ki‡Z e‡jb|
	[image: ]
	K.	my¯’ gvby‡li †`‡ni ZvcgvÎv KZ?	1
L.	ZvcgvÎvi cÖZxK †jLvi wbqg e¨vL¨v Ki|	2
M.	wPwKrmK‡`i fvlvq †mv‡n‡ji kix‡ii ZvcgvÎv KZ?	3		
N.	†Kvb ZvcgvÎvq †¯‹j `ywUi cv‡Vi e¨eavb 20 n‡e MvwYwZK mgvavb `vI|	4


  21bs cª‡kœi DËi  
K.	my¯’ gvby‡li †`‡ni ZvcgvÎv 98.4F|
L.	mvaviY ZvcgvÎv C (wWwMÖ †mjwmqvm) G cwigvc Kiv n‡j G‡K  w`‡q Ges †Kjwf‡b cwigvc Kiv n‡j T w`‡q cÖKvk Kiv nq|
	ZvcgvÎv cwigv‡ci hš¿ _v‡g©vwgUvi¸‡jv wWwMÖ †mjwmqv‡m `vMvw¼Z _v‡K Ges `ywU ZvcgvÎvi cv_©K¨ †mjwmqvm †¯‹j Ges †Kjwf‡b GKB nq, ZvB e¨envwiK †ÿ‡Î mvaviYZ ZvcgvÎvi cÖZxK -B e¨envi Kiv nq| wKš‘ †hme mgxKiY ev m~Î †Kej ZvcgvÎvi †Kjwfb GK‡Ki Rb¨ cÖ‡hvR¨ †mme †ÿ‡Î ZvcgvÎv †jLvi Rb¨ T e¨envi Kiv nq|
M.	Wv³vwi _v‡g©vwgUvi n‡jv dv‡ibnvBU _v‡g©vwgUvi|
	GLv‡b,
	†mjwmqvm †¯‹‡j cvV, C = 38C
	Wv³vwi _v‡g©vwgUv‡i cvV, F = ?
	Avgiv Rvwb,  = 
	ev,  = 
	ev, 5F  160 = 342
	ev, 5F = 342 + 160
	ev, 5F = 502
	ev, F = 
	 F = 100.4F
	AZGe, †mv‡n‡ji kix‡ii ZvcgvÎv 100.4
N.	DÏxc‡K DwjøwLZ ZvcgvÎv cwigv‡ci †¯‹j `ywU †mjwmqvm †¯‹j Ges Wv³vwi †¯‹j ev dv‡ibnvBU †¯‹j| †h ZvcgvÎvq GB `yB †¯‹‡j ZvcgvÎvi e¨eavb 20 nq Zv wb‡P wbY©q Kiv n‡jv :
		awi, 
	†mjwmqvm †¯‹‡j cvV, 
	C = xC
	 dv‡ibnvBU †¯‹‡j cvV, 
	F = (x  20)F
	Avgiv Rvwb,
	 = 
	hLb F = (x  + 20)F ZLb
	 = 
	ev, 9x = 5x +100 160
	ev,	4x =  60
	ev,	x =  
	 x = 15C
	Ges F = (15 + 20)F ev 5F
	2q †ÿ‡Î, 
hLb F =(x  20)F ZLb
	 = 
ev,   = 
ev,  = 
ev, 9x = 5x  260
ev,	4x =  260
ev,	x = 
 x = 65C
Ges F = ( 65  20)F
	= 85F


	myZivs 15C I 5F A_ev 65C I 85F ZvcgvÎvq D³ †¯‹j `yBwUi ZvcgvÎvi e¨eavb 20 nq|
 cÖkœ -22  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
MÖx‡®§i QywU‡Z wn‡gj †Uª‡b K‡i MÖv‡gi evwo‡Z hvw”Qj| cÖvq A‡a©K `~iZ¡ AwZµg Kivi ci †UªbwU nVvr †_‡g †Mj| †KŠZ‚njx †jvKRb †b‡g †`Lj †h, †ijjvBbwU †eu‡K †M‡Q| wn‡gj †jvKR‡bi mv‡_ Avjvc K‡i Rvb‡Z cvij IB w`‡bi ZvcgvÎv ¯^vfvwe‡Ki †P‡q wKQyUv e„w×i Kvi‡Y 400 m `xN© †jvnvi jvBbwUi ˆ`N©¨ 9.2 cm †e‡o mgm¨vwUi m„wó n‡q‡Q|
	[image: ]
	K.	Zvc Acmvi‡Y c`v‡_©i Kx cwieZ©b nq?	1
L.	wcZ‡ji AvqZb cÖmviY mnM 56.7  106 K1 ej‡Z Kx †evS?	2
M.	†jvnvi cÖmviY mnM 11.5  106 K1 n‡j Hw`‡bi ZvcgvÎv ¯^vfvwe‡Ki †P‡q KZ †e‡owQj?	3		
N.	†ij jvBbwUi ms‡hv‡Mi †ÿ‡Î †Kv‡bv ÎæwU wQj wK bv hyw³mn we‡kølY Ki|	4


  22bs cª‡kœi DËi  
K.	Zvc Acmvi‡Y c`v‡_©i ˆ`N©¨, †ÿÎdj Ges AvqZb K‡g wM‡q msKzwPZ nq|
L.	Avgiv Rvwb,
	AvqZb cÖmviY mnM,  = 
		ev,  = 
		ev, Vo = 1 m3 Ges (2  1) = 1 K nq, 
		Z‡e  = (V2  V1)
	A_©vr, wcZ‡ji AvqZb cÖmviY mnM 56.7  106K1 ej‡Z †evSvq 1 m3 AvqZ‡bi wcZ‡ji †Kv‡bv e¯‘i ZvcgvÎv 1 K e„w× Ki‡j Gi AvqZb 56.7  106m3 e„w× cvq|
M.	DÏxcK †_‡K,
	†ijjvB‡bi Avw` ˆ`N©¨, l1 = 400 m
	ˆ`N©¨ e„w× l2  l1 = 9.2 cm
	= 9.2  102 m
	†jvnvi ˆ`N©¨ cÖmviY mnM,
	 = 11.5  106K1 
	ZvcgvÎv e„w×, 2  1 = ?
	Avgiv Rvwb, 
	 = 
	ev,  l1 (2  1) = l2  l1
	ev, (2  1)	=  
		= 
		= 20K
		= 20C
	AZGe, IB w`‡bi ZvcgvÎv ¯^vfvwe‡Ki †P‡q 20C †e‡owQj|
N.	Avgiv Rvwb, ZvcgvÎv e„w×‡Z KwVb c`v‡_©i cÖmviY N‡U Ges Zvc AcmviY Ki‡j c`v_© msKzwPZ nq| c`v‡_©i G cÖmviY mew`‡K nq| †ijjvB‡bi †ÿ‡ÎI ZvB N‡U‡Q| KviY †ij jvBbwUi cÖmvi‡Yi Rb¨ cÖ¯’ eivei duvKv RvqMv h‡_ó wQj wKš‘ ˆ`N©¨ eivei cÖmvi‡Yi Rb¨ h‡_ó RvqMv wQj bv|
	ÔMÕ bs DËi †_‡K Avgiv Rvb‡Z cvwi †h, IB w`‡bi ZvcgvÎv ¯^vfvwe‡Ki †P‡q 20C e„w× †c‡qwQj, GB 20C ZvcgvÎv e„w×‡Z `ywU †ijjvB‡bi gv‡S hZUzKz duvKv RvqMv ivLvi Rb¨ `iKvi wQj Zvi †P‡q Kg †i‡LwQj| KviY DÏxcK †_‡K Avgiv †`wL †h, †ijjvBbwUi ˆ`N©¨ 9.2 cm e„w×‡ZB Zv †eu‡K wM‡qwQj| Zvn‡j Aek¨B duvKv RvqMv 9.2 cm Gi Kg wQj| GQvovI †ijjvBbwU ms‡hvM †`Iqvi mgq ZvcgvÎv e„w×RwbZ welqwUi wnmv‡eI fzj wQj| KviY wnmv‡ei mgq KZ…©cÿ ZvcgvÎv e„w×i mxgvwU Kg a‡iwQj hvi d‡j `yN©UbvwU N‡U‡Q| KviY wnmv‡ei mgq ZvcgvÎv e„w×i mxgv evwo‡q ai‡j Avi `yN©Ubv NUZ bv| †hgb Zviv hw` ZvcgvÎv e„w×i mxgv 4550C Gi g‡a¨ wnmve KiZ Zvn‡j cÖ‡qvRbxq duvKv RvqMvi cwigvYI †ewk ivLZ Ges `yN©Ubv †_‡K †UªbwU iÿv †cZ|
	AZGe, DcwiD³ Av‡jvPbv †_‡K Avgiv wbwðZ njvg †h, †ij jvBbwU ms‡hv‡Mi †ÿ‡Î Aek¨B ÎæwU wQj, hvi d‡j jvBbwU †eu‡K †M‡Q|

 cÖkœ -23  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
	µwgK bs
	c`v‡_©i bvg
	Av‡cwÿK Zvc (S), Jkg1K1

	1
	iycv
	230

	2
	wmmv
	130

	3
	Zvgv
	400

	4
	cvwb
	4200



	[image: ]
	K.	Av‡cwÿK Zv‡ci GKK Kx?	1
L.	Zvc cwigv‡c Av‡cwÿK Zvc Rvbv ¸iæZ¡c~Y© †Kb?	2
M.	GK †KwR Zvgvq 4200 J Zvc cÖ`vb Ki‡j ZvcgvÎv KZ e„w× cv‡e †ei Ki|	3		
N.	4bs c`v_©wUi Av‡cwÿK Zvc †ewk nIqvi ¸iæZ¡ Av‡jvPbv Ki|	4


  23bs cª‡kœi DËi  
K.	Av‡cwÿK Zv‡ci GKK Jkg1K1|
L.	Av‡cwÿK Zvc e¯‘i Dcv`v‡bi wbR¯^ ˆewkó¨| ZvB mgvb f‡ii wewfbœ e¯‘i GKB cwigvY ZvcgvÎv e„w×i Rb¨ wewfbœ cwigvY Zvc `iKvi| ZvB †Kej †Kv‡bv e¯‘i Dcv`v‡bi Av‡cwÿK Zvc Rvbv _vK‡jB IB e¯‘i wbw`©ó cwigv‡Yi Rb¨ wbw`©ó ZvcgvÎv e„w× Ki‡Z cÖ‡qvRbxq Zvc wbY©q Kiv m¤¢e|
M.	GLv‡b, M„nxZ Zvc, Q = 4200 J
		fi, m = 1 kg
	Av‡cwÿK Zvc, S = 400 Jkg1K1
	ZvcgvÎv e„w×,  =?
	Avgiv Rvwb,
	Q = mS
	ev,  = 
	ev,  = 
	ev,  = 10.5 K = 10.5C
	myZivs ZvcgvÎv e„w× cv‡e 10.5C| 
N.	Ab¨vb¨ c`v‡_©i Zzjbvq 4 bs c`v_©wU A_©vr cvwbi Av‡cwÿK Zvc 4200 Jkg1K1 hv Ab¨ †h‡Kv‡bv c`v‡_©i Zzjbvq †ewk| 
	gvwUi Av‡cwÿK Zvc cÖvq 800 Jkg1K1 A_©vr wbw`©ó cwigvY gvwUi ZvcgvÎv 1K evov‡Z †h Zv‡ci cÖ‡qvRb; mgcwigvY cvwbi ZvcgvÎv 1K evov‡Z cÖvq cuvP¸Y †ewk Zvc cÖ‡qvRb †Zgwb 1K ZvcgvÎv n«vm Kivi Rb¨ gvwUi †P‡q cvwb‡K cuvP¸Y †ewk Zvc eR©b Ki‡Z nq| Gi d‡j ¯’jfv‡Mi Zzjbvq mvgyw`ªK AÂ‡ji ZvcgvÎvi cwieZ©b ax‡i ax‡i nq| G Kvi‡Y giæf‚wgi Zzjbvq Øxc AÂ‡j ZvcgvÎvi cv_©K¨ Kg nq| Avevi cvwbi D”P Av‡cwÿK Zv‡ci Kvi‡Y Mvwoi BwÄb VvÊv ivLvi Rb¨ Z_v kxZjxKviK wn‡m‡e cvwb e¨envi Kiv nq|
	AZGe, DcwiD³ Av‡jvPbv †_‡K †`Lv hv‡”Q †h, 4 bs c`v_© A_©vr cvwbi Av‡cwÿK Zvc †ewk nIqvi ¸iæZ¡ Acwimxg| 
 cÖkœ-24  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :


Dc‡ii cvÎ wZbwU‡Z 90C ZvcgvÎv ch©šÍ Zvc †`qv n‡jv| cvwb, wMømvwib Ges Zvwc©b †Z‡ji Av‡cwÿK Zvc h_vµ‡g 4200J/kgK, 2350J/kg K Ges 1800 J/kgK|
	[image: ]
	K.	cvwbi ˆÎawe›`y Kv‡K e‡j?	1
L.	cvnv‡oi Dci ivbœv Kiv AmyweavRbK †Kb?	2
M.	Zvwc©b †Zj KZ…©K †kvwlZ Zv‡ci cwigvY wbY©q Ki|	3
N.	GKB cwigvY cvwb‡K mgcwigvY DËß Ki‡Z Ab¨ `ywU Zi‡ji †P‡q †ewk Zv‡ci cÖ‡qvRb n‡q‡QÑ MvwYwZKfv‡e we‡kølY Ki|	4


  24bs cª‡kœi DËi  
K.	†h wbw`©ó ZvcgvÎv I Pv‡c cvwb wZb Ae¯’v‡ZB A_©vr eid, cvwb Ges Rjxq ev®úiƒ‡c Ae¯’vb K‡i Zv‡K cvwbi ˆÎawe›`y e‡j|
L.	cvwbi ùzUbv¼ evqyPv‡ci Ici wbf©ikxj| Avevi evqyPvc f‚c„ô †_‡K D”PZvi Ici wbf©ikxj| 
	cvnv‡oi Dci evqyPvc Kg nIqvq cvwbi ùzUbv¼ K‡g hvq A_©vr 100C Gi Kg ZvcgvÎvq cvwb dzU‡Z ïiæ K‡i| wKš‘ gvQ, gvsm, wWg BZ¨vw` wm× nevi Rb¨ †h Zv‡ci cÖ‡qvRb, cvwb Kg ZvcgvÎvq ev®úxf‚Z nq e‡j gvQ, gvsm, wWg ch©vß Zvc cvq bv| ZvB cvnv‡oi Dci ivbœv Kiv AmyweavRbK|
M.	†`Iqv Av‡Q,
		Zvwc©‡bi fi, m = 500 g = 05 kg
		ZvcgvÎvi cwieZ©b,  = 90C  50C = 40C = 40 K
		Zvwc©‡bi Av‡cwÿK Zvc, S = 1800 Jkg-1K-1
		†kvwlZ Zvc, Q = ?
	Avgiv Rvwb, S 	= 
		ev, Q	= mS
			= 05 kg  1800 Jkg-1K-1  40 K
		 Q	= 36000 J
	AZGe, Zvwc©b KZ…©K †kvwlZ Zvc 36000 J|
N.	†`Iqv Av‡Q,
		cvwbi fi, m = 500 g
			= 05 kg
		ZvcgvÎvi cwieZ©b,  = 90C  50C = 40C = 40 K
		cvwbi Av‡cwÿK Zvc, S = 4200 Jkg-1K-1
		†kvwlZ Zvc, Q	 = ?
	         Avgiv Rvwb, S 	= 
		      ev, Q 	= mS
			= 05 kg  4200 Jkg-1K-1  40 K
		        Q  	= 84000 J
	Avevi,	wMømvwi‡bi fi, m = 500 g = 05 kg
		ZvcvgÎvi cwieZ©b,  = 90 C  50 C = 40C = 40 K
		†kvwlZ Zvc, Q = ?
	Avgiv Rvwb, S = 
		ev, Q = mS
			= 05 kg  2250 Jkg-1K-1  40 K
			= 47000 J
		ÔMÕ bs †_‡K cvB,
			Zvwc©b KZ…©K †kvwlZ Zvc 36000 J
	Dc‡ii MvwYwZK we‡kølY †_‡K †`Lv hvqÑ
	500 g wMømvwib‡K 50C †_‡K 90C ZvcgvÎvq DbœxZ Ki‡Z 47000 J Zvc †kvlY Ki‡Z nq Ges 500 g  Zvwc©b‡K 50C †_‡K 90C ZvcgvÎvq DbœxZ Ki‡Z 36000 J Zvc †kvlY Ki‡Z nq|
	wMømvwib I Zviwcb KZ…©K †gvU †kvwlZ Zv‡ci cwigvY   (47000 J + 36000 J) = 83000 J|
	Acic‡ÿ 500 g cvwb‡K 50C †_‡K 90C ZvcgvÎvq DbœxZ Ki‡Z 84000 J Zvc †kvlY Ki‡Z nq|
	AZGe, GKB cwigvY cvwb‡K mgcwigvY DËß Ki‡Z Ab¨ `yBwU Zi‡ji †P‡q †ewk Zv‡ci cÖ‡qvRb n‡q‡Q|
cÖkœ -25  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


bvwn` cvwbi ùzUbv¼ wbY©‡qi Rb¨ wPÎvbyhvqx hš¿cvwZ wb‡q 4200 Jkg1K1 Av‡cwÿK Zv‡ci 0C ZvcgvÎvi 500 gm cvwb wbj|
	[image: ]
	K.	ùzUb Kx?	1
L.	eid Mj‡bi Av‡cwÿK myßZvc 3.36  105 Jkg1 ej‡Z Kx †evS?	2
M.	weKv‡ii cvwbi ZvcgvÎv 100C Ki‡Z Zv‡ci cwigvY wbY©q Ki|	3		
N.	bvwn` cixÿvwU K‡i Kx wm×v‡šÍ Avm‡Z cvi‡e? we‡kølY Ki|	4


  25bs cª‡kœi DËi  
K.	Zvc cÖ‡qv‡M GKwU wbw`©ó DòZvq Zi‡ji mg¯Í Ask †_‡K `ªæZ ev‡®ú cwiYZ nIqv‡K ùzUb e‡j|
L.	eid Mj‡bi Av‡cwÿK myßZvc 3.36  105 Jkg1 ej‡Z †evSvq 0C ZvcgvÎvi 1 kg eid‡K 0C ZvcgvÎvi cvwb‡Z cwiYZ Ki‡Z 3.36  105J Zv‡ci cÖ‡qvRb nq| 
M.	0C ZvcgvÎvi 500 gm f‡ii cvwbi ZvcgvÎv 100C-G DbœxZ Ki‡Z cÖ‡qvRbxq Zvc wnmve Ki‡Z n‡e| 
	ZvcgvÎvi cwieZ©b, 2  1 =100C  0C =100C = 100 K
	Av‡cwÿK Zvc, S = 4200 Jkg1K1
		fi, m = 500 gm = 0.5 kg
		cÖ‡qvRbxq Zvc, Q = ?
	Avgiv Rvwb, Q = mS (2  1)
		= 0.5 kg  4200 Jkg1K1  100 K
		= 210000J
	wb‡Y©q cÖ‡qvRbxq Zvc 210000 J|
N.	bvwn` GKwU weKv‡i 0C ZvcgvÎvi 500gm cvwb wb‡q _v‡g©vwgUv‡ii cvV MÖn‡Yi gva¨‡g ùzUbv¼ wbY©q K‡i| bvwn‡`i cixÿv c×wZwU wb‡P eY©bv Kiv n‡jv :
1.	weKv‡i 0C ZvcgvÎvi 500 gm cvwb wbB|
2.	_v‡g©vwgUvi‡K cvwbi g‡a¨ mZK©Zvi mv‡_ ¯’vcb Kwi †hb _v‡g©vwgUvi weKv‡ii Mv‡q ¯úk© bv K‡i|
3.	Zvc †`qv ïiæ Kwi Ges cÖwZ wgwb‡U ZvcgvÎv wjwce× Kwi|
4.	ZvcgvÎv 100C n‡j mgq AwZevwnZ n‡jI ZvcgvÎv Avi evo‡Q bv hw`I Zvc †`qv n‡”Q|
5.	ZvcgvÎv ebvg mgq †jLwPÎ AuvwK Ges †jLwPÎwU †_‡K cvwbi ùzUbv¼ wbY©q Kwi|
	MÖvd KvM‡R X Aÿ eivei mgq Ges Y Aÿ eivei ZvcgvÎv ewm‡q wb‡Pi †jLwPÎ cvIqv hvqÑ
[image: ]
	ch©‡eÿY :
1.	MÖv‡di B we›`y 0C ZvcgvÎvi cvwb| ZvcgvÎv evov‡j BC As‡k cvwbi ZvcgvÎv †e‡o‡Q|
2.	CD Ask Abyf‚wgK| GLv‡b Zvc w`‡jI ZvcgvÎv ev‡owb| cvwb ev‡®ú iƒcvšÍwiZ n‡q‡Q| G mgq ZvcgvÎv 100C wQj|
	wm×všÍ : †jLwP‡Îi CD As‡k Zvc w`‡jI ZvcgvÎv ev‡owb Ges cvwb ev‡®ú iƒcvšÍwiZ n‡q‡Q| myZivs cvwbi ùzUbv¼ 100C|

cÖkœ-26  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
20C ZvcgvÎv e„w×i Rb¨ 100 m `xN© GKwU †jvnvi †ijjvBb e„w× †c‡q 1000232 m nq| hw` †Kv‡bv AÂ‡ji Mo ZvcgvÎvi e„w× 34C nq Z‡e GKwU wbivc` †ijjvB‡bi (†jvnvi) Rb¨ ms‡hvM¯’‡j 394 cm duvKv ivLv cÖ‡qvRb|
	[image: ]
	K.	Zvc cÖ‡qv‡M KwVb c`v‡_©i Kx iKg cwieZ©b nq?	1
L.	B¯úv‡Zi ˆ`N©¨ cÖmviY mnM 11  106 K1 ej‡Z Kx †evSvq?	2
M.	†ij jvBbwUi Dcv`v‡bi ˆ`N©¨ cÖmviY mnM wbY©q Ki|	3
N.	DÏxc‡Ki Mo ZvcgvÎv e„w×i Rb¨ `yB jvB‡bi ms‡hvM ¯’‡j 394 cm duvKv ivLv hyw³hy³ wKbv MvwYwZKfv‡e we‡køl‡Yi gva¨‡g †`LvI|	4


  26bs cª‡kœi DËi  
K.	Zvc cÖ‡qv‡M KwVb c`v‡_©i ˆ`N©¨, †ÿÎdj I AvqZb e„w× cvq|
L.	1m ˆ`‡N©¨i †Kv‡bv KwVb c`v‡_©i `‡Êi ZvcgvÎv 1K e„w×i d‡j hZUzKz ˆ`N©¨ e„w× cvq Zv‡K H `‡Êi Dcv`v‡bi ˆ`N©¨ cÖmviY mnM e‡j|
	B¯úv‡Zi ˆ`N©¨ cÖmviY mnM 11  106 K1 ej‡Z †evSvq 1m ˆ`N©¨ wewkó †Kv‡bv B¯úv‡Zi `‡Êi ZvcgvÎv 1K e„w× Ki‡j Gi ˆ`N©¨ 11  106 m e„w× cvq|
M.	†`Iqv Av‡Q, 
	†ijjvB‡bi Avw` ˆ`N©¨, l0 = 100 m
	†ijjvB‡bi P‚ovšÍ ˆ`N©¨, l1 = 1000232 m
	ˆ`N©¨ e„w×, l = (1000232  100) m
		= 00232 m
	ZvcgvÎv e„w×, 	 = 20C = 20K
	†jvnvi ˆ`N©¨ cÖmviY mnM,  = ?
	Avgiv Rvwb,  = 
		= 
		= 116  106 K1
	AZGe, †jvnvi ˆ`N©¨ cÖmviY mnM 116  106 K1
N.	Z_¨vbyhvqx,
	†ij jvB‡bi Avw` ˆ`N©¨, l0 = 100 m
	ZvcgvÎv e„w×  = 34 C = 34 K
	†jvnvi ˆ`N©¨ cÖmviY mnM,  = 116  106 K1 [ÔMÕ n‡Z]
	e„w×cÖvß †ijjvB‡bi ˆ`N©¨, l = ?
	Avgiv Rvwb,  = 
	ev, 116  106 K1 = 
	ev,  l = 116  106 K1  100 m  34 K
	ev,  l = 00394 m
	  l = 394 cm 
	AZGe, cÖwZwU jvBb 394 cm K‡i e„w× cv‡e| ZvB `yB jvB‡bi ms‡hvM¯’‡j 394 m  2 = 788 cm duvK ivL‡Z n‡e| duvK Gi †P‡q Kg n‡j `yN©Ubv NU‡e|
	AZGe, DÏxc‡Ki Mo ZvcgvÎv e„w×i Rb¨ `yB jvB‡bi ms‡hvM¯’‡j 394 cm duvK ivLv hyw³hy³ bq|
 cÖkœ -27  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
30 C ZvcgvÎv e„w×‡Z 1 m ˆ`N©¨wewkó iycv, Zvgv I †jvnvi f‡ii ˆ`N©¨ e„w× wbgœiƒc : 
	Dcv`vb
	iycv
	Zvgv
	†jvnv

	ˆ`N©¨ e„w× (m)
	0000561
	0000510
	0000348



	[image: ]
	K.	Zvc cwigv‡ci g~jbxwZ Kx?	1
L.	Av‡cwÿK Zvc ej‡Z Kx †evS?	2
M.	Zvgvi ˆ`N©¨ cÖmviY mnM wbY©q Ki| 	3		
N.	iycv I †jvnvi ˆ`N©¨ cÖmviY mnM Zzjbv K‡i †`LvI †h, iycvi ˆ`N©¨ mnM †jvnvi ˆ`N©¨ cÖmviY mn‡Mi 1.6 ¸Y| 	4


  27bs cª‡kœi DËi  
K.	Zvc cwigv‡ci g~jbxwZ n‡jv, †gvU ewR©Z Zvc = †gvU M„nxZ Zvc| 
L.	1 kg f‡ii e¯‘i ZvcgvÎv 1 K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i Av‡cwÿK Zvc e‡j|
Av‡cwÿK Zvc‡K S Øviv cÖKvk Kiv nq|
	MvwYwZKfv‡e, †Kv‡bv e¯‘i ZvcaviY ÿgZv C, †kvwlZ Zvc Q, ZvcgvÎvi cwieZ©b  Ges fi m n‡j,
	Av‡cwÿK Zvc, S = =  	[ C = ] 
		= 
M.	DÏxcK †_‡K cvB,
		Zvgvi Zv‡ii Avw` ˆ`N©¨, l = 1 m
		ZvcgvÎv e„w×,  = 30C = 30 K
		ˆ`N©¨ e„w×, l = 0000510 m
		Zvgvi Zv‡ii ˆ`N©¨ cÖmviY mnM,  =?
	Avgiv Rvwb,
		    	= 
		  = 
			= 17  106 K1
	AZGe, Zvgvi ˆ`N©¨ cÖmviY mnM 17  106 K1|
N.	DÏxcK †_‡K cvB, 
	iycv I †jvnvi ˆ`N©¨ e„w× h_vµ‡g 
	l1 = 0000561 m I l3 = 0000348 m
	iæcv I †jvnvi Avw` ˆ`N©¨ h_vµ‡g l1 = l3 = 1 m
	ZvcgvÎv e„w×,  = 30C = 30 K
	iæcv I †jvnvi ˆ`N©¨ cÖmviY mnM h_vµ‡g 1 I 3 n‡j 
	1 = 	= 
		= 187  106 K1
	Avevi, 3 	= 
		= 
		= 11·6  106 K1
	GLb, 	= 
		ev,  = 16
		 1 = 16 3
	AZGe, iycvi ˆ`N©¨ cÖmviY mnM †jvnvi ˆ`N©¨ cÖmviY mn‡Mi 16 ¸Y|
 cÖkœ -28  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
30C ZvcgvÎvq cvi‡`i AvqZb 500 cm3| 850 g f‡ii Ges 120C ZvcgvÎvi GK UzKiv A¨vjywgwbqvg cvi‡`i g‡a¨ wb‡ÿc Kiv n‡jv| G‡Z cvi‡`i AvqZb 0035 cm3 e„w× cvq| cvi` I A¨vjywgwbqv‡gi Av‡cwÿK Zvc h_vµ‡g 140 Jkg1K1 I 896 Jkg1K1| cvi‡`i NbZ¡ I AvqZb cÖmviY mnM h_vµ‡g 
1300 kgm3 Ges 145  108K1|
	[image: ]
	K.	ZvcaviY ÿgZv Kv‡K e‡j?	1
L.	Av‡cwÿK myßZvc e¯‘i ZvcgvÎv e„w× K‡i bv †Kb?	2
M.	cvi‡`i P‚ovšÍ ZvcgvÎv wbY©q Ki|	3		
N.	D³ DÏxcKwU Zvc cwigv‡ci g~jbxwZ‡K mg_©b K‡i wKbv MvwYwZKfv‡e we‡kølY Ki| 	4


  28bs cª‡kœi DËi  
K.	†Kv‡bv e¯‘i ZvcgvÎv 1 K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j| 
L.	KwVb c`v‡_©i AYy¸‡jvi ga¨Kvi cÖej AvKl©‡Yi Rb¨ AYy¸‡jv wbqwgZfv‡e mvRv‡bv _v‡K| AvKl©Y cÖej nIqvq AYy¸‡jv ¯’vb Z¨vM Ki‡Z cv‡i bv, wKš‘ wbR wbR Ae¯’v‡b †_‡K `ªæZ Kuvc‡Z _v‡K| d‡j, AYy¸‡jvi MwZkw³ †e‡o hvq hLb KwVb c`v_©wU Zi‡j cwiYZ nq, ZLb Avi G‡`i wbqwgZ m¾v _v‡K bv| AYy¸‡jvi R¨vwgwZK m¾v †f‡O †dj‡Z kw³i cÖ‡qvRb nq| myßZvcB G kw³ mieivn K‡i, ZvB Av‡cwÿK myßZvc c`v‡_©i ZvcgvÎv evov‡Z cv‡i bv|
M.	DÏxcK n‡Z,
	cvi‡`i cÖv_wgK ZvcgvÎv, 1 = 30C = (30 + 273)K = 303 K
	cvi‡`i cÖv_wgK AvqZb, V0 = 500 cm3 = 500  106m3
	cvi‡`i AvqZb e„w×, V = 0035 cm3 = 35  108m3
	cvi‡`i AvqZb cÖmviY mnM,  = 145  108K1
	ZvcgvÎv e„w×,  = ?
	Avgiv Rvwb,
		 	=  
	       ev,   = 
			=   = 48·3 K
		 cvi‡`i P‚ovšÍ ZvcgvÎv	= (303 + 483) K
					= 351·.3 K 
					= (351·3 – 273) C
					= 78·3 C
N.	DÏxcKwU Zvc cwigv‡ci g~jbxwZ‡K mg_©b K‡i wKbv Zv wb‡P MvwYwZKfv‡e we‡kølY Kiv n‡jv :
	DÏxcK n‡Z, 
	cvi‡`i NbZ¡,  = 13600 kgm3
	cvi‡`i AvqZb, V = 500 cm3 = 500  106m3
	cvi‡`i Av‡cwÿK Zvc, S1 = 140 Jkg1 K1
	A¨vjywgwbqv‡gi fi, m2 = 850 g = 0·85 kg
	Av‡cwÿK Zvc, S2 = 896 Jkg1K1
	A¨vjywgwbqv‡gi
	ÔMÕ n‡Z cvB, wgkª‡Yi ZvcgvÎv = cvi‡`i P‚ovšÍ ZvcgvÎv = 78C
	cvi‡`i ZvcgvÎv e„w× = (78·3 – 30)C = 48·3C = 48·3 K
	A¨vjywgwbqv‡gi ZvcgvÎv n«vm = (120 – 78·3)C = 41·7C = 41·7 K
	cvi‡`i fi, m = V = 13600 kgm3  500  106m3 = 68 kg
	cvi` KZ…©K M„nxZ Zvc Q1 n‡j,
	Q1 = m1S1  = 68 kg  140 Jkg1K1  48·3 K = 459816 J
	A¨vjywgwbqvg KZ…©K ewR©Z Zvc Q2 n‡j,
	Q2 = m2S2 = 0·85 kg  896 Jkg1K1  41·7 K = 3175872 J
	GLv‡b,  Q1  Q2 
	DcwiD³ MvwYwZK we‡køl‡Y †`Lv hvq, †h‡nZz M„nxZ Zvc Ges ewR©Z Zv‡ci cwigvY mgvb bq| ZvB DÏxcKwU Zvc cwigv‡ci g~jbxwZ‡K mg_©b K‡i bv| 
 cÖkœ -29  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU †ij †mZzi Dci 2000 m `xN© †ijjvBb Ggbfv‡e ¯’vwcZ †h 10C ZvcgvÎvq †ijjvB‡bi GK cÖv‡šÍ 696 cm duvKv ivLv Av‡Q| †jvnvi †i‡ji Dci w`‡q †ijMvwo hvIqvq Gi ZvcgvÎv 40C G DbœxZ nq|
	[image: ]
	K.	cybtwkjxfeb Kv‡K e‡j?	1
L.	ev®úvqb I ùzU‡bi g‡a¨ `yBwU cv_©K¨ †jL|	2
M.	†ijjvB‡bi ˆ`N©¨ cÖmviY mnM wbY©q Ki|	3		
N.	hw` †ijjvB‡bi AvqZb cÖmviY mnM 3.48  106 K1 nq Z‡e H ZvcgvÎvq H jvB‡b †ij PjvPj Ki‡Z cvi‡e wKbv MvwYwZKfv‡e hyw³ `vI|	4


  29bs cª‡kœi DËi  
K.	Pvc w`‡q KwVb e¯‘‡K Zi‡j cwiYZ K‡i I Pvc n«vm K‡i Avevi KwVb Ae¯’vq Avbv‡K cybtwkjxfeb e‡j| 
L.	wb‡P ev®úvqb I ùzU‡bi g‡a¨ cv_©K¨ †`Iqv n‡jv :
	ev®úvqb
	ùzUb

	1.	†h cÖwµqvq †Kv‡bv Zij c`v_© †h‡Kv‡bv ZvcgvÎvq ïay Zvi DcwiZj n‡Z ax‡i ax‡i ev‡®ú cwiYZ nq, Zv‡K ev®úvqb e‡j| 
	1.	†h cÖwµqvq †Kv‡bv Zij c`v_© w¯’i Pv‡c GKwU wbw`©ó ZvcgvÎvq †cuŠ‡Q Gi me©Î n‡Z `ªæZ ev‡®ú cwiYZ nq, Zv‡K ùzUb e‡j| 

	2.	ev®úvq‡b Zij c`v_© ax‡i ax‡i ev‡®ú cwiYZ nq|
	2.	ùzU‡b Zij c`v_© `ªªyZ ev‡®ú cwiYZ nq| 


M.	DÏxcK †_‡K cvB,
		†ij jvB‡bi Avw` ˆ`N©¨, l1 = 2000 m
		†ij jvB‡bi ˆ`N©¨ e„w×, l = 696 cm = 696  102 m
		ZvcgvÎv e„w×,  = (40 – 10)C = 30C = 30 K
		ˆ`N©¨ cÖmviY mnM,  = ?
	Avgiv Rvwb,
			= 
			= 
			= 116  106K1
	AZGe, †ij jvB‡bi ˆ`N©¨ cÖmviY mnM, 116  106 K1|
N.	GLv‡b, 
	AvqZb cÖmviY mnM,  	= 3.48  106 K¯1
	 ˆ`N©¨ cÖmviY mnM,  = 
		=  K1
		= 1.16  106 K1
	ZvcgvÎvi cv_©K¨,  = 30 K
	Avw` ˆ`N©¨, l1 = 2000 m
	ˆ`N©¨ cÖmviY, l = ?
	Avgiv Rvwb,		= 
	ev,	l	= l1
			= 1.16  106 K1  2000 m  30 K
			= 00696 m = 6.96 cm
	GLv‡b, l = 696 cm|
	AZGe, DcwiD³ MvwYwZK we‡kølY †_‡K ejv hvq, H ZvcgvÎvq †ij PjvPj Ki‡Z cvi‡e KviY G‡Z cÖmvi‡Yi Rb¨ cÖ‡qvRbxq duvKv RvqMv _vKvq †ijjvBb †eu‡K hv‡e bv| 	
 cÖkœ -30  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
`ywU ˆe`y¨wZK LyuwUi ga¨eZ©x `~iZ¡ 30 m| LyuwU `ywUi mv‡_ 3001 m ˆ`‡N©¨i Zvgvi Zvi †hw`b ms‡hvM †`Iqv nq H w`b evqyi ZvcgvÎv wQj 30C| Zvgvi ˆ`N©¨ cÖmviY mnM 167  106 K1| kxZKv‡j †hw`b evqyi ZvcgvÎv 4C n‡jv †mw`b ZviwU wQu‡o †Mj| 
	[image: ]
	K.	Av‡cwÿK Zv‡ci gvÎv Kx?	1
L.	Zi‡ji cÖK…wZi Ici ev®úvq‡bi nvi Kxfv‡e wbf©i K‡iÑ e¨vL¨v Ki|	2
M.	evqyi ZvcgvÎv‡K dv‡ibnvBU I †Kjwfb †¯‹‡j cÖKvk Ki|	3		
N.	ZviwU wQu‡o hvevi KviY MvwYwZK hyw³mn e¨vL¨v Ki| 	4


  30bs cª‡kœi DËi  
K.	Av‡cwÿK Zv‡ci gvÎv [ML2T2 K1]|
L.	Avgiv Rvwb, †h‡Kv‡bv ZvcgvÎvq Zi‡ji ïay DcwiZj †_‡K ax‡i ax‡i ev‡®ú cwiYZ nIqvi cÖwµqv‡K ev®úvqb e‡j| wewfbœ Zi‡ji ev®úvq‡bi nvi wewfbœ| Zi‡ji ùzUbv¼ Kg n‡j ev®úvq‡bi nvi †ewk nq| DØvqx Zi‡ji ev®úvq‡bi nvi me©vwaK| †hgb : ¯^vfvweK Pv‡c cvwbi ùzUbv¼ 100C Ges B_vb‡ji ùzUbv¼ 78C| myZivs B_vbj cvwb A‡cÿv †ewk DØvqx e‡j cvwb A‡cÿv B_vb‡ji DcwiZ‡j ev®úvq‡bi nvi †ewk n‡e|
M.	GLv‡b,
		e¯‘i ZvcgvÎv, C = 30C
		dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ?
		†Kjwfb †¯‹‡j ZvcgvÎv, K = ?
	Avgiv Rvwb,
			= 
		ev,	5 (F – 32) = 9  C
		ev,	F – 32 = 
		ev,	F	=  + 32
		=  + 32 
		=  + 32 
		= 54 + 32 = 86
		 F = 86
	Avevi,
			= 
		ev,	C = K  273
		ev,	K = C + 273 = 30 + 273 = 303
		 K = 303
	AZGe, dv‡ibnvBU I †Kjwfb †¯‹‡j ZvcgvÎv h_vµ‡g 86F I 303 K n‡e| 
N.	DÏxcK †_‡K †`Lv hvq,
	ms‡hvM †`Iqvi mgq Zvgvi Zv‡ii ˆ`N©¨, l1 = 3001 m
	evqyi ZvcgvÎv, 1 = 30C
	wQu‡o hvIqvi w`b evqyi ZvcgvÎv wQj, 2 = 4C
	 ZvcgvÎvi cwieZ©b,  = 1  2 = (30 – 4)C = 26C = 26 K
	Zvgvi ˆ`N©¨ cÖmviY mnM,  = 167  106 K1
	ZvcgvÎv Kgvq Zv‡ii ˆ`N©¨ ms‡KvP‡bi cwigvY, l = ?
	Avgiv Rvwb, 
			 	= 
		ev,	l	= l1
				= 167  106 K1  3001 m  26 K
				= 001303 m
	ms‡KvP‡bi d‡j ZviwUi ˆ`N©¨ nq = (3001  001303) m
						= 29997 m|
	DÏxcK n‡Z †`Lv hvq, ˆe`y¨wZK LyuwUØ‡qi ga¨eZ©x `~iZ¡ 30 m hv msKzwPZ Zv‡ii ˆ`N©¨ A‡cÿv †ewk| d‡j ZviwU Uvb mn¨ Ki‡Z bv †c‡i wQu‡o hvq| 
 cÖkœ -31  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
25C ZvcgvÎvi 4 cm aviwewkó Zvgvi wb‡iU NbK‡K Zvc w`‡q Gi ZvcgvÎv 65C-G DbœxZ Kiv n‡j Gi AvqZb nq 640032064 cm3 AZtci DËß NbKwU‡K 100 g f‡ii Zvgvi K¨vjwiwgUv‡i ivLv 20C ZvcgvÎvi 200 g cvwb‡Z ivLv n‡j wgkª‡Yi ZvcgvÎv 2927C n‡jv| Zvgvi Av‡cwÿK Zvc I NbZ¡ h_vµ‡g 400 Jkg1 K1 Ges 8920 kgm3|
	[image: ]
	K.	ZvcgvÎvi SI GK‡Ki msÁv `vI| 	1
L.	Zvc cÖ‡qv‡M mvaviYZ KwVb c`v‡_©i Zzjbvq Zij c`v‡_©i cÖmviY †ewk nq †Kb?	2
M.	Zvgvi †ÿÎ cÖmviY mnM wbY©q Ki| 	3		
N.	DÏxc‡K NUbvwU Zvc cwigv‡ci g~jbxwZ‡K mg_©b K‡i wKbv? MvwYwZK we‡kølYmn gZvgZ `vI| 	4


  31bs cª‡kœi DËi  
K.	ZvcgvÎvi SI GKK n‡jv †Kjwfb| cvwbi ˆÎawe›`yi ZvcgvÎvi  fvM‡K 1 †Kjwfb ev ms‡ÿ‡c ïay †Kjwfb (K) e‡j| 
L.	Avgiv Rvwb, KwVb c`v‡_©i Zzjbvq Zij c`v‡_©i ga¨Kvi AYymg~‡ni AvšÍtAvYweK e‡ji gvb Kg _v‡K| d‡j mgcwigvY Zvc cÖ‡qv‡Mi d‡j KwVb c`v‡_©i Zzjbvq Zij c`v‡_©i AYymg~n AvšÍtAvYweK ej‡K AwZµg K‡i cÖmvwiZ n‡Z cv‡i| ZvB Zvc cÖ‡qv‡M KwVb c`v‡_©i Zzjbvq Zij c`v‡_©i cÖmviY †ewk nq| 
M.	DÏxcK †_‡K cvB,
	Zvgvi Avw` AvqZb, V1	= 43 cm3 =  64 cm3 = 64  106 m3
	Zvgvi P‚ovšÍ AvqZb, V2	= 640032064 cm3
			= 640032064  106 m3
	AvqZ‡bi cwieZ©b, V 	= (640032064  106  64  106) m3
			= 32064  109 m3
	ZvcgvÎvi cwieZ©b,   	= (65 – 25)C = 40C = 40 K
	Zvgvi †ÿÎ cÖmviY mnM, 	= ?
	Avgiv Rvwb,
		 	= 
			= 
			= 12525  106 K1
	 †ÿÎ cÖmviY mnM, 	=  
				=   12525  106 K1
				= 835  107 K1
	AZGe, Zvgvi †ÿÎ cÖmviY mnM 835  107 K1|
N.	GLv‡b, Zvgvi UzKivi AvqZb, V = 64  106 m3
		Zvgvi NbZ¡,  = 8920 kgm3
	 Zvgvi UzKivi fi, m1 	= V
			= 8920 kgm3  64  106 m3
			= 057088 kg
	1 = (65  29.27)C = 35.73C = 35.73 K
	K¨vjwiwgUv‡ii fi, m2 = 100 g = 01 kg
	Zvgvi Av‡cwÿK Zvc, S1 = S2 = 400 Jkg1 K1
	cvwbi fi, m3 = 200 g = 02 kg
	cvwbi Av‡cwÿK Zvc, S3 = 4200 Jkg1 K1
	Zvgvi UzKivi ZvcgvÎv n«vm, 2 = 3
			= (2927 – 20)C
			= 927C = 927 K
	 Zvgvi UzKiv KZ…©K ewR©Z Zvc,
		Q	= m1S11
			= 057088 kg  400 Jkg1K1  3573 K
			= 8159017 J
	K¨vjwiwgUvi KZ©„K M„nxZ Zvc, 
		Q2	= m2S22
			= 01 kg  400 Jkg1 K1  927 K
			= 3708 J
	cvwb KZ…©K M„nxZ Zvc,
		Q3	= m3S33
			= 02 kg  4200 Jkg1 K1  927 K
			= 77868 J
	 †gvU M„nxZ Zvc = Q2 + Q3 = 3708 J + 77868 J = 81576 J|
	GLv‡b, M„nxZ Zv‡ci cwigvY ewR©Z Zv‡ci Zzjbvq mvgvb¨ Kg KviY Zvgvi UzKiv KZ©„K ewR©Z Zv‡ci mvgvb¨ Ask cÖmviYRwbZ Kv‡R e¨q nq| AZGe, M„nxZ Zvc  ewR©Z Zvc| myZivs DÏxc‡Ki NUbvwU Zvc cwigv‡ci g~jbxwZ‡K mg_©b K‡i| 
 cÖkœ -32  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
[image: Untitled-1]
A I B cv‡Îi Zi‡ji Av‡cwÿK Zvc h_vµ‡g 4200 Jkg1 K1 Ges 800 Jkg1K1|
	[image: ]
	K.	_v‡g©vwgUv‡ii g‡a¨ Kx e¨envi Kiv nq?	1
L.	`yB UzK‡iv eid GK m‡½ wb‡q †P‡c ai‡j †Rvov †j‡M hvq †Kb?	2
M.	A I B cv‡Îi Zi‡ji ZvcgvÎvi cv_©K¨ dv‡ibnvBU †¯‹‡j wbY©q Ki|	3		
N.	Dfq Zi‡ji ZvcgvÎv 30C e„w× Ki‡j †Kvb cv‡Î †ewk Zvc cÖ‡qvM Ki‡Z n‡e; MvwYwZK we‡kølY Ki| 	4


  32bs cª‡kœi DËi  
K.	_v‡g©vwgUv‡ii g‡a¨ ZvcgvwÎK c`v_© e¨envi Kiv nq|
L.	`yB UzK‡iv eid‡K Pvc w`‡j ¯úk©Z‡ji Mjbv¼ K‡g hvq A_©vr Mjbv¼ 0C Gi †P‡q K‡g hvq| wKš‘ ¯úk©Z‡ji DòZv 0C _v‡K| ZvB ¯úk©Z‡ji eid M‡j hvq| Avevi, Pvc AcmviY Ki‡j Mjbv¼ cybivq 0C nq Ges ¯úk©Z‡ji MwjZ eid R‡g ei‡d cwiYZ nq| ZvB `yB UzK‡iv eid GK mv‡_ †P‡c ai‡j †Rvov †j‡M hvq|
M.	A cv‡Îi Zi‡ji ZvcgvÎv, 1 = 40C 
	B cv‡Îi Zi‡ji ZvcgvÎv, 2 = 65C
	 †mjwmqvm †¯‹‡j ZvcgvÎvi cv_©K¨, C = 2  1
				 	      = 65C  40C = 25C
	Avgiv Rvwb, 
		 = 
	ev,	(F – 22)  5 = C  9
	ev,	F – 32 = 
	ev,	F =  + 32 =  + 32 = 45 + 32 = 77
		F = 77
	A_©vr dv‡ibnvBU †¯‹‡j ZvcgvÎvi cv_©K¨ 77F|
N.	GLv‡b, A cv‡Îi †ÿ‡Î
	Zi‡ji fi, m1 = 50 g = 005 kg
	Zi‡ji Av‡cwÿK Zvc, S1 = 4200 Jkg1 K1
	ZvcgvÎvi e¨eavb,  = 30C = 30 K
	cÖ‡qvRbxq Zvc, Q1 = ?
	Avgiv Rvwb, Q1 = m1S1  = 005 kg  4200 Jkg1K1  30 K
		 Q1 = 6300 J
	Avevi, B cv‡Îi †ÿ‡Î
	Zi‡ji fi, m2 = 60 g = 006 kg 
	Zi‡ji Av‡cwÿK Zvc, S2 = 800 Jkg1 K1
	ZvcgvÎvi e¨eavb,  = 30C = 30 K
	cÖ‡qvRbxq Zvc, Q2 = ?
	Avgiv Rvwb, 
	Q2 = m2S2 = 006 kg  800 Jkg1K1  30 K
	 Q2 = 1440 J
	  Dcwi³ MvwYwZK we‡køl‡Y †`Lv hv‡”Q, Q1 > Q2
	myZivs A cv‡Î †ewk Zvc cÖ‡qvM Ki‡Z n‡e|

cÖkœ-33  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
5°C ZvcgvÎvq GKwU †jvnvi †ij jvB‡bi ˆ`N©¨ 100 m| m~‡h©i Zv‡c I †i‡ji PvKvi Nl©‡Y  ZvcgvÎv 60°C e„w× cvq| `yN©Ubv Gov‡Z †ij jvB‡b `ywU †jvnvi ev‡ii g‡a¨ duvKv ivLv nq| †jvnvi AvqZb cÖmviY mnM 348  10-6 K-1| 
	[image: ]
	K.	cybtwkjxfeb Kv‡K e‡j?	1
L.	ÔGKK f‡ii ZvcaviY ÿgZvB Av‡cwÿK ZvcÕ e¨vL¨v Ki|	2
M.	Z‡_¨ cÖ`Ë ewa©Z ZvcgvÎv †Kjwfb †¯‹j I dv‡ibnvBU †¯‹‡j KZ n‡e? wbY©q Ki|	3
N.	`yN©Ubv Gov‡Z D³ †ij jvB‡bi Rb¨ `ywU †jvnvi ev‡ii g‡a¨ KZUzKz duvKv ivL‡Z n‡e? MvwYwZK wnmvemn we‡kølY Ki|	4


  33bs cª‡kœi DËi  
K.	Pvc cÖ‡qvM K‡i †Kv‡bv KwVb e¯‘‡K Zi‡j cwiYZ Kiv I Pvc n«vm K‡i Avevi KwVb Ae¯’vq Avbv‡K cybtwkjxfeb e‡j|
L.	†Kv‡bv e¯‘i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j|
	Avevi, 1kg f‡ii †Kv‡bv e¯‘i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i Dcv`v‡bi Av‡cwÿK Zvc e‡j|
	A_©vr GKK f‡ii †Kv‡bv e¯‘i ZvcaviY ÿgZvB H e¯‘i Av‡cwÿK Zvc|
M.	†`Iqv Av‡Q,
	 		ewa©Z ZvcgvÎv, C = 60°C 
		 	†Kjwfb †¯‹‡j ZvcgvÎv, K = ? 
			dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ? 
			Avgiv Rvwb, =  
			ev,		= 
			ev,		F  32 = 12  9
					F = 140
			Avevi, = 
			ev, 	= 
			ev,		K  273 = 12  5
			ev,		K = 333
	AZGe, dv‡ibnvBU †¯‹‡j ZvcgvÎv 140°F Ges †Kjwfb †¯‹‡j ZvcgvÎv 333 K n‡e|
N.	†`Iqv Av‡Q,
			†ij jvB‡bi Avw` ˆ`N©¨, d1 = 100 m 
			ZvcgvÎvi e„w×,  = 60°C = 60 K 
					AvqZb cÖmviY mnM,  = 348  10-6 K-1 
				ˆ`N©¨ cÖmviY mnM,  =  
												=  K-1 
		=11610-6 K-1
			GLb, ˆ`N©¨ cÖmviY l n‡j,
					 	=	
			ev,	l 	=	l1
							=	116  10-6 K-1  100 m  60 K
							=	00696 m|
			AZGe, `yN©Ubv Gov‡Z n‡j `ywU †jvnvi ev‡ii g‡a¨  Kgc‡ÿ 00696 m duvKv ivL‡Z n‡e|
cÖkœ -34  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
6 m ˆ`N©¨ I 4 m cÖ¯’ GKwU †jvnvi AvqZvKvi L‡Êi ZvcgvÎv e„w× K‡i 70C Kivq Gi †ÿÎdj 24.5 m2 n‡jv| H w`b evqyi ZvcgvÎv wQj 40C|
	[image: ]
	K.	ˆ`N©¨ cÖmviY mnM Kx?	1
L.	kix‡i Nvg wb‡q d¨v‡bi evZv‡m em‡j †ewk VvÊv Abyfe nq †Kb?	2
M.	DÏxc‡Ki †jvnvi †ÿÎ cÖmviY mnM KZ?	3		
N.	DÏxc‡Ki †jvnvi AvqZb 3% e„w× Ki‡Z KZ ZvcgvÎv e„w× Ki‡Z n‡e, we‡kølY Ki|	4


  34bs cª‡kœi DËi  
K.	1m ˆ`‡N©¨i †Kv‡bv KwVb c`v‡_©i `‡Êi ZvcgvÎv 1K e„w×i d‡j hZUzKz ˆ`N©¨ e„w× cvq Zv‡K H `‡Êi Dcv`v‡bi ˆ`N©¨ cÖmviY mnM e‡j|
L.	cvLvi evZvm kix‡ii Nvg `ªæZ ev®úvq‡b mnvqZv K‡i| G Nvg ev®úxf‚Z nIqvi mgq ev®úxfe‡bi Rb¨ cÖ‡qvRbxq myßZvc kixi †_‡K msMÖn K‡i| d‡j kixi wKQz Zvc nvivq| G Zvc nviv‡bvi d‡j VvÊv Abyf‚Z nq| GRb¨ †`n †_‡K Nvg †ei n‡j cvLvi evZvm VvÊv Abyf‚Z nq|
M.	GLv‡b, †jvnvi ˆ`N©¨ = 6 m, cÖ¯’ = 4 m
	 †jvnvi Avw` †ÿÎdj, A1 = 6 m  4 m = 24 m2
	ZvcgvÎv e„w×,  = (70  40)C = 30C = 30 K
	P‚ovšÍ †ÿÎdj, A2 = 24.5 m2
	 †ÿÎ cÖmviY mnM,  = ?
	Avgiv Rvwb, 	= 
		= 69.44  105 K1
	AZGe, DÏxc‡Ki †jvnvi †ÿÎ cÖmviY mnM 69.44  105K1|
N.	DÏxc‡Ki †jvnvi †ÿÎ cÖmviY mnM,
		 = 69.44  105 K1 [ÔMÕ n‡Z]
	 AvqZb cÖmviY mnM, 	=   69.44  105 K1
			= 46.3  105 K1
	†jvnvi Avw` AvqZb V1 n‡j, AvqZb e„w×,
		V = V Gi 3% = 
	GLb, ZvcgvÎv e„w×  n‡j,
		 = 
	ev,	 = 
			= 64.8 K = 64.8C
	 ZvcgvÎv e„w× Ki‡Z n‡e = (64.8  40)C = 24.8C|
 cÖkœ -35  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
0C ZvcgvÎvq DËß Kivi d‡j Gi †ÿÎdj 100 cm2| G‡K 100C ZvcgvÎvq DËß Kivi d‡j Gi †ÿÎdj 100.22 cm2 n‡jv|
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	K.	GK K¨vjwi mgvb KZ Ryj?	1
L.	cyiæ Kv‡Pi Møv‡m Mig cvwb Xvj‡j MøvmwU †d‡U hvq †Kb?	2
M.	B¯úv‡Zi LÊwUi †ÿÎ cÖmviY mnM wbY©q Ki|	3		
N.	B¯úv‡Zi LÊwUi Avw` D”PZv 10 cm n‡j Gi P‚ovšÍ AvqZb KZ n‡e wbY©q Ki|	4


  35bs cª‡kœi DËi  
K.	GK K¨vjwi mgvb 4.2 Ryj|
L.	cyiæ Kv‡Pi Møv‡m Mig cvwb Xvj‡j MøvmwU †d‡U hvq| KviYÑ Møv‡mi g‡a¨ Mig cvwb Xvjvi ci H Møv‡mi †fZ‡ii Ask Mi‡g cÖmvwiZ nq, wKš‘ KvP Zv‡ci Kzcwievnx nIqvq Zvc evB‡ii As‡k mÂvwjZ n‡Z cv‡i bv| ZvB Møv‡mi †fZ‡ii Ask cÖmvwiZ nq wKš‘ evB‡ii Ask cÖmvwiZ n‡Z cv‡i bv| d‡j cÖmviY e‡ji Kvi‡Y MøvmwU †d‡U hvq|
M.	†`Iqv Av‡Q,
	B¯úv‡Zi LÊwUi Avw` †ÿÎdj, A0 = 100 cm2 = 100  104 m2
	P‚ovšÍ †ÿÎdj, A1 = 100.22 cm2 = 100.22  10-4 m2
	†ÿÎdj e„w× A = (100.22  104  100  104) m2
		= 0.22  104 m2
	Avw` ZvcgvÎv, 1 = 0C
	P‚ovšÍ ZvcgvÎv, 2 = 100C
	ZvcgvÎvi cwieZ©b,  = 2  1 = (100  0)C = 100C = 100 K
	†ÿÎ cÖmviY mnM,  = ?
	Avgiv Rvwb,  = 
		ev,	 = 
			 = 22  106 K1
	AZGe, B¯úvZ LÊwUi †ÿÎ cÖmviY mnM 22  106 K1|
N.	†`Iqv Av‡Q,
		B¯úvZ LÊwUi Avw` †ÿÎdj, A0 = 100 cm2
		Avw` D”PZv, h0 = 10 cm
		 B¯úvZ LÊwUi Avw` AvqZb, V0 = A0h0
			= 100 cm2  10 cm
			= 1000 cm3
			= 1  10-3 m3
	ZvcgvÎv e„w×,  = (100  0)C = 100 K
	B¯úvZ LÊwUi P‚ovšÍ AvqZb, V1 = ?
	AvqZb e„w×, V = V1  V0
	B¯úvZ LÊwUi †ÿÎcÖmviY mnM,  = 22  106K1 [ÔMÕ †_‡K]
	Avgiv Rvwb,
		2 = 3
	ev,	 = 
	ev,	 = 33  106 K1
	Avevi,  = 
	ev,	V0 = V
	ev,	V0 = V1  V0
	ev,	V1 = V0 + V0
	ev,	V1 = V0 (1 + )
	ev,	V1 = 1  103 m3 (1 + 33  106 K1  100 K)
	ev,	V1 = 1.0033  103 m3
	 V1 = 1003.3 cm3
	AZGe, B¯úv‡Zi LÊwUi Avw` D”PZv 10 cm n‡j Gi P‚ovšÍ AvqZb n‡e 1003.3 cm3|
cÖkœ -36  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
A¤øvb `kg †kªwYi wkÿv_x©, †m e¨envwiK K¬v‡m 400 g f‡ii Zvgvi cv‡Î iwÿZ 30 C ZvcgvÎvi 300 g cvwb‡Z 0 C ZvcgvÎvi eid wgwkªZ KiwQj| GK mgq †`Lj cvwb‡Z Avi eid wgwkªZ n‡”Q bv| wgkª‡Yi ZvcgvÎv 0 C|
	[image: ]
	K.	ev®úvqb Kx?	1
L.	ev®úvqb †Kvb †Kvb wel‡qi Ici wbf©i K‡i?	2
M.	A¤øvb Kx cwigvY eid wgwkªZ Ki‡Z †c‡iwQj?	3		
N.	wgkªY‡K Zvc w`‡q ev‡®ú cwiYZ Ki‡Z Kx cwigvY Zv‡ci cÖ‡qvRb?	4


  36bs cª‡kœi DËi  
K.	†h‡Kv‡bv ZvcgvÎvq Zi‡ji ïay DcwiZj †_‡K ax‡i ax‡i ev‡®ú cwiYZ nIqvi cÖwµqv‡K ev®úvqb e‡j|
L.	ev®úvqb †hme wel‡qi Ici wbf©i K‡i †m¸‡jv n‡jv : 
	evqy cÖevn, Zi‡ji DcwiZ‡ji †ÿÎdj, Zi‡ji cÖK…wZ, Zij I Zij msjMœ evqyi DòZvi, evqyi ï®‹Zv BZ¨vw`|
M.	GLv‡b, cvwbi fi, mw = 300 g = 0.3 kg
	cvwbi Av‡cwÿK Zvc, Sw = 4200 Jkg-1K1
	Zvgvi cv‡Zi fi, mc = 400 g = 0.4 kg
	Zvgvi Av‡cwÿK Zvc, Sc =400 Jkg1K1
	cvwbi I Zvgvi cv‡Zi ZvcgvÎv 30C
	wgkª‡Yi ZvcgvÎv 0C
	eid Mj‡bi Av‡cwÿK myßZvc, l = 336000 Jkg1
	GLb, cvwb KZ…©K ewR©Z Zvc, 
	Qw = 03 kg  4200 kg1K1  (30  0) K
		= 37800 J
	Zvgvi cvÎ KZ…©K ewR©Z Zvc, 
	Qc = 0.4 kg  400 Jkg1K1  (30  0) K
		= 4800 J
	ei‡di fi ml n‡j, ml = 
		ev, ml = = 
			= 0.127 kg
	 A¤øvb 0.127 kg eid wgwkªZ Ki‡Z †c‡iwQj| 
N.	GLb, wgkª‡Y †gvU cvwbi cwigvY n‡e, 
	m = (03 + 0127)kg = 0427 kg
	0C ZvcgvÎvq cvwb‡K 100C ZvcgvÎvq cvwb‡Z cwiYZ Ki‡Z cÖ‡qvRbxq Zvc, 
	Q1 = 0.427 kg  4200 Jkg1K1  100 K
		= 179340 J
	Avevi, 100C ZvcgvÎvi cvwb‡K Rjxq ev‡®ú cwiYZ Ki‡Z cÖ‡qvRbxq Zvc, 
	Q2 = 0427 kg  2268000 Jkg1
		= 968436 J
	  †gvU cÖ‡qvRbxq Zvc, Q = Q1+ Q2 
		= (179340 + 968436) J 
		= 1147776 J 
	AZGe, wgkªY‡K Zvc w`‡q ev‡®ú cwiYZ Ki‡Z 1147776 J
	Zv‡ci cÖ‡qvRb|
 cÖkœ-37  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
0C ZvcgvÎvi GKwU B¯úv‡Zi L‡Êi †ÿÎdj 100 cm2| G‡K 100C ZvcgvÎv ch©šÍ DËß Kivi d‡j Gi †ÿÎdj e„w× †c‡q 10022 cm2 n‡q †M‡Q|
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	K.	ZvcgvwÎK c`v_© Kv‡K e‡j?	1
L.	Zvc cÖ‡qv‡Mi d‡j KwVb c`v‡_©i ˆ`N©¨ e„w× cvq †Kb?	2
M.	B¯úv‡Zi cvZwUi †ÿÎ cÖmviY mnM wbY©q Ki|	3
N.	B¯úv‡Zi cvZwUi Avw` D”PZv 10 cm n‡j Gi P‚ovšÍ AvqZb KZ n‡e wbY©q Ki|	4


  37bs cª‡kœi DËi  
K.	ZvcgvÎvi ZviZ‡g¨i Rb¨ c`v‡_©i †h ag© wbqwgZfv‡e cwiewZ©Z nq Ges GB cwieZ©b jÿ K‡i mnR I m~²fv‡e ZvcgvÎv wbiƒcY Kiv hvq †mB ag©‡KB c`v‡_©i ZvcgvwÎK ag© e‡j| 
L.	hLb †Kv‡bv e¯‘ DËß nq, ZLb e¯‘wUi cÖ‡Z¨K AYyi Zvckw³ Z_v MwZkw³ e„w× cvq| ZvcgvÎv e„w× cvevi d‡j KwVb e¯‘i g‡a¨ AYy¸‡jv hLb Kuvc‡Z _v‡K ZLb GB kw³ wb‡q wfZi w`‡K hZUv m‡i Avm‡Z cv‡i, evB‡ii w`K Zvi †P‡q †ewk m‡i †h‡Z cv‡i| Gi d‡j cÖ‡Z¨K AYyi Mo mvg¨ve¯’vb evB‡ii w`‡K m‡i hvq Ges D³ e¯‘wUi ˆ`N©¨ e„w× cvq|
M.	†`Iqv Av‡Q,
		B¯úv‡Zi LÊwUi Avw` †ÿÎdj, A0 = 100 cm2 = 100  10-4 m2
		P‚ovšÍ †ÿÎdj, A1 = 10022 cm2 = 10022  10-4m2
		†ÿÎdj e„w×, A = (10022  10-4  100  10-4) m2
		= 022  10-4 m2
	Avw` ZvcgvÎv, 1 	= 0C
	P‚ovšÍ ZvcgvÎv, 2 	= 100C
	ZvcgvÎvi cwieZ©b,  	= 2  2 = (100  0) C
		= 100C = 100 K
	†ÿÎ cÖmviY mnM,  	= ?
	Avgiv Rvwb,  = 
	 	      ev,  = 
	                 = 22  10-6 K-1
	AZGe, B¯úvZ LÊwUi †ÿÎ cÖmviY mnM 22  10-6 K-1|
N.	†`Iqv Av‡Q,
		B¯úvZ LÊwUi Avw` †ÿÎdj, A0 = 10 cm2
		Ges Avw` D”PZv = 10 cm
	 B¯úv‡Zi LÊwUi Avw` AvqZb,
		    V0 = 100 cm2  10 cm
		ev, V0 = 1000 cm3
		 V0 = 1  10-3m3
	      ZvcgvÎv e„w×,  = (100  0) C = 100C = 100 K
	awi, B¯úv‡Zi LÊwUi P‚ovšÍ AvqZb n‡e V1
	 AvqZb e„w×, V = V1  V0
	ÔMÕ bs n‡Z cvB, B¯úvZ LÊwUi †ÿÎ cÖmviY mnM,
		 = 22  10-6 K-1
	GLb, B¯úvZ LÊwUi AvqZb cÖmviY mnM  n‡j
	Avgiv Rvwb,
		2  = 3
		ev,  = 
		ev,  = 
		  = 33  10-6 K-1
		Avevi,  = 
		ev, V0 = V
		ev, V0 = V1  V0
		ev, V1 = V0 + V0
		ev, V1 = V0 (1 + )
		ev, V1 = 1  10-3 m3 (1 + 33  10-6 K-1  100 K)
		ev, V1 = 10033  10-3 m3
		 V1 = 10033 cm3
	AZGe, B¯úv‡Zi LÊwUi Avw` D”PZv 10 cm n‡j Gi P‚ovšÍ AvqZb n‡e 10033 cm3|
 cÖkœ -38  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
4C ZvcgvÎvi 2 kg cvwbi g‡a¨ 50C ZvcgvÎvi 05 kg f‡ii Zvgvi UzKiv †djv n‡jv| cvwb I Zvgvi Av‡cwÿK Zvc h_vµ‡g 4200 Jkg1 K1 I 400 Jkg1 K1|
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	K.	ZvcgvÎv Kv‡K e‡j?	1
L.	iycvi Av‡cwÿK Zvc 230 Jkg1 K1 ej‡Z Kx †evS?	2
M.	Zvgvi ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j cÖKvk Ki| 	3		
N.	cvwb I Zvgvi P‚ovšÍ ZvcgvÎv Kxiƒc n‡e MvwYwZKfv‡e we‡kølY Ki| 	4


  38bs cª‡kœi DËi  
K.	hv †Kv‡bv e¯‘i Ggb GK Zvcxq Ae¯’v hv wba©viY K‡i H e¯‘wU Ab¨ e¯‘i Zvcxq ms¯ú‡k© G‡j Zvc nviv‡e bv MÖnY Ki‡e, G‡K ZvcgvÎv e‡j| 
L.	Kcv‡ii Av‡cwÿK Zvc 230 Jkg1 K1 ej‡Z †evSvqÑ
	i. 1 kg Kcv‡ii ZvcgvÎv 1 K evov‡Z 230 J Zv‡ci cÖ‡qvRb| 
	ii. 1 kg f‡ii Kcv‡ii ZvcaviY ÿgZv 230 J|
M.	GLv‡b, 
	Zvgvi ZvcgvÎv, C = 50C
	dv‡ibnvB‡U ZvcgvÎv, F = ?
	Avgiv Rvwb, = 
			ev,  = 
			ev, 10 = 
			ev, F – 32 = 90
			  F = 122
	AZGe, Zvgvi ZvcgvÎv dv‡ibnvB‡U 122F|
N.	GLv‡b, cvwbi fi, mw = 2 kg
		cvwbi Av‡cwÿK Zvc, Sw = 4200 Jkg1K1
		Zvgvi fi, mc = 05 kg
		Zvgvi Av‡cwÿK Zvc, Sc = 400 Jkg1 K1
	GLb, 
		cvwb I Zvgvi P‚ovšÍ ZvcgvÎv C n‡j,
		cvwb KZ…©K M„nxZ Zvc, Qw = mwSw ( – 4) J 
		Ges Zvgv KZ…©K ewR©Z Zvc, QcMcSc (50  4) J
	Avgiv Rvwb,
		Zvc cwigv‡ci g~jbxwZ Abyhvqx,	
		Qw = Qc 
		ev,	mwSw ( – 4) = mcSc (50 – )
 		ev,	2 kg  4200 Jkg1K1  ( – 4) K = 05 kg
				         400 Jkg1K1  (50 – ) K
		ev,	8400 JK1  ( – 4) K = 200 JK1  (50 – ) K
		ev,	(50 – ) = 42 ( – 4)
		ev,	50 –  = 42 – 168
		ev,	43 = 218
		  = 507C
	AZGe, cvwb I Zvgvi P‚ovšÍ ZvcgvÎv 507C|
 cÖkœ -39  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU ˆe`y¨wZK jvB‡bi Zvi wQu‡o hvIqvi Kvi‡Y AbymÜvb Ki‡Z wM‡q †`Lv †Mj †h, wbg©vYRwbZ ÎæwUi Kvi‡Y Giƒc n‡q‡Q| H mg‡q kxZKv‡j ZvcgvÎv 30C n«vm cvq| G‡Z 500 m j¤^v Zvgvi Zv‡ii ˆ`N©¨ 25 cm  n«vm cvq hv Zvi hZUzKz wXjv _vKvi K_v wQj Zvi †P‡q Kg| Pzw³bvgvq †`Lv hvq †h, ZvcgvÎv 50C  n«vm †c‡jI †hb Zvi wQu‡o bv hvq †m wnmve K‡iB Zvi Uvbvi K_v wQj|
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	K.	e¯‘i Af¨šÍixY kw³ KLb ev‡o?	1
L.	DËß e¯‘‡K †Kv‡bv kxZj e¯‘i ms¯ú‡k© Avb‡j Kx NU‡e? 	2
M.	Zvgvi ˆ`N©¨ cÖmviY mnM wbY©q Ki| 	3		
N.	Pzw³ †gvZv‡eK Zvi KZUzKz wXjv _vKvi K_v wQj? MvwYwZK we‡køl‡Yi gva¨‡g e¨vL¨v Ki| 	4


  39bs cª‡kœi DËi  
K.	†Kv‡bv e¯‘‡Z Zvcxq kw³ cÖ`vb Ki‡j Af¨šÍixY kw³ ev‡o| 
L.	†Kv‡bv DËß e¯‘‡K kxZj e¯‘i ms¯ú‡k© Avb‡j e¯‘ `yBwUi g‡a¨ Zv‡ci Av`vb-cÖ`vb NU‡e| Gi d‡j kxZj e¯‘wU DËß e¯‘wU †_‡K Zvc MÖnY K‡i DËß n‡e| G‡ÿ‡Î DËß e¯‘wU Zvc nviv‡e Ges kxZj e¯‘wU Zvc MÖnY Ki‡e| Dfq e¯‘Ø‡qi g‡a¨ ZvcgvÎv mgvb bv nIqv ch©šÍ G cÖwµqv Pj‡Z _vK‡e|
M.	DÏxcK †_‡K cvB, 
		ZvcgvÎvi n«vm,  = 30C = 30 K
		Avw` ˆ`N©¨, l1	= 500 m
		ˆ`N©¨ n«vm, l	= 25 cm = 025 m
		Zvgvi ˆ`N©¨ cÖmviY mnM,  = ?
	Avgiv Rvwb, 
		  	= 
			= 
			= 167  105 K1
	AZGe, Zvgvi ˆ`N©¨ cÖmviY mnM 167  105 K1|
N.	GLv‡b,	ZvcgvÎv  n«vm,  = 50C = 50 K
		Avw` ˆ`N©¨, l1 = 500 m
		ˆ`N©¨ cÖmviY mnM,  = 167  105 K1
		ˆ`N©¨ n«vm, l = ?
	Avgiv Rvwb,
		l	= l1
			= 167  105 K1  500 m  50 K
			= 04175 m = 4175 cm
	AZGe, DcwiD³ MvwYwZK we‡køl‡Y ejv hvq, Pzw³ Abyhvqx ZviwU 4175 cm ev Gi †ewk wXjv _vKvi K_v wQj| 
 cÖkœ -40  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU †ijjvB‡b 100 m ˆ`‡N©¨i †jvnvi cvZ e¨envi Kiv nq| `ywU cv‡Zi g‡a¨ 2 cm duvKv ivLv n‡q‡Q| †Kv‡bv GKw`b H ¯’v‡bi ZvcgvÎv ¯^vfvwe‡Ki †P‡q 10C †e‡o †Mj| †jvnvi ˆ`N©¨ cÖmviY mnM 116  106 K1|
	[image: ]
	K.	ZvcaviY ÿgZv Kv‡K e‡j?	1
L.	û‡Ki m~ÎwU wee„wZ I e¨vL¨v Ki|	2
M.	†ijjvB‡b e¨eüZ †jvnvi cv‡Zi ˆ`N©¨ cÖmviY KZ? wbY©q Ki| 	3		
N.	ZvcgvÎv 20C †e‡o †M‡j H †ijjvBbwU wbivc` wKbv Zv MvwYwZKfv‡e we‡kølY Ki| 	4


  40bs cª‡kœi DËi  
K.	†Kv‡bv e¯‘i ZvcgvÎv 1 K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j| 
L.	weÁvbx ievU© ûK w¯’wZ¯’vcKZvi g~j m~ÎwU Avwe®‹vi K‡ib| G m~Îvbymv‡i w¯’wZ¯’vcK mxgvi g‡a¨ cxob weK…wZi mgvbycvwZK| 
	MvwYwZKfv‡eÑ
		cxob  weK…wZ
	      cxob = aªæeK  weK…wZ
	ev,	= aªæeK
	G aªæeKwU‡K e¯‘i Dcv`v‡bi w¯’wZ¯’vcK ¸Yv¼ e‡j| 
M.	DÏxcK n‡Z cvB,
	†jvnvi cv‡Zi Avw` ˆ`N©¨, l0 = 100 m
	ˆ`N©¨ cÖmviY mnM,  = 116  106 K1
	ZvcgvÎv e„w×,  = 10C = 10 K
	ˆ`N©¨ cÖmviY, l	= l0 
		= 116  106 K1  100 m  10 K
		= 00116 m
	AZGe, e¨eüZ †jvnvi cv‡Zi ˆ`N©¨ cÖmviY 00116 m|
N.	DÏxcK n‡Z cvB,
		†jvnvi cv‡Zi Avw` ˆ`N©¨, l0 = 100 m
		ˆ`N©¨ cÖmviY mnM,  = 11 6  106 K1
		ZvcgvÎv e„w×,  = 20C = 20 K
		ˆ`N©¨ cÖmviY, l = ?
	Avgiv Rvwb,
		l	= l0 
			= 116  106 K1  100 m  20 K
			= 0023 m
			= 23 cm
	A_©vr, †ijjvB‡bi cÖwZwU cvZ 23 cm †e‡o hvq| wKš‘ `ywU cv‡Zi g‡a¨ 2 cm duvKv ivLv n‡q‡Q| G Kvi‡Y †ijjvB‡bi cvZ¸‡jv †eu‡K hv‡e| G‡Z †Kv‡bv †Uªb PjvPj Ki‡j Zv `yN©Ubvq co‡e| ZvB †ijjvBbwU wbivc` bq|
 cÖkœ -41  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
15 kg f‡ii GK UzKiv eid‡K Zvc cÖ‡qvM Kiv n‡jv Ges Gi Ae¯’vi cwieZ©b wb‡Pi †jLwP‡Î †`Lv‡bv n‡jv : 


	[image: ]
	K.	myßZv‡ci msÁv `vI| 	1
L.	Zvgvi ˆ`N©¨ cÖmviY mnM 167  106 K1 ej‡Z Kx eyS?	2
M.	cÂg av‡c cwieZ©‡bi †ÿ‡Î Zv‡ci cwigvY wbY©q Ki| 	3		
N.	†`LvI †h wØZxq I PZz_© av‡c ZvcgvÎvi cwieZ©b AcwiewZ©Z _vK‡jI cÖ‡qvRbxq Zv‡ci cwigvY mgvb bq| 	4


  41bs cª‡kœi DËi  
K.	†h Zvc e¯‘i ZvcgvÎvi cwieZ©b bv NwU‡q Ae¯’vi cwieZ©b NUvq †m Zvc‡KB myßZvc e‡j| 
L.	Zvgvi ˆ`N©¨ cÖmviY mnM 167  106 K1 ej‡Z †evSvq 
1 m ˆ`‡N©¨i Zvgvi †Kv‡bv `‡Êi ZvcgvÎv 1 K e„w× Ki‡j Gi ˆ`N©¨ 167  106 m e„w× cvq| 

M.	cÂg av‡c 100C ZvcgvÎvi Rjxq ev®ú 140C ZvcgvÎvq Rjxq ev‡®ú cwiYZ n‡q‡Q| 
	GLv‡b, 
	Rjxq ev‡®úi fi, m = 15 kg
	Rjxq ev‡®úi Av‡cwÿK Zvc, S = 2000 Jkg1 K1
	ZvcgvÎvi cwieZ©b,  = (140 – 100)C = 40C = 40 K
	cÖ‡qvRbxq Zvc, Q = ?
	Avgiv Rvwb,
		Q	= mS 
			= 15 kg  2000 Jkg1 K1  40 K
			= 12  105 J
	AZGe, Zv‡ci cwigvY 12  105 J|
N.	DÏxc‡Ki wØZxq av‡c 0C ZvcgvÎvi eid 0C ZvcgvÎvi cvwb‡Z cwiYZ nq Ges PZz_© av‡c 100C ZvcgvÎvi cvwb 100C ZvcgvÎvi Rjxq ev‡®ú cwiYZ nq| A_©vr Dfq av‡c ZvcgvÎvi cwieZ©b AcwiewZ©Z _v‡K| 
	GLb, wØZxq av‡c
	ei‡di fi, mi = 15 kg
	Mj‡bi Av‡cwÿK myßZvc, Lf = 336000 Jkg1
	AZGe, cÖ‡qvRbxq Zvc, Q2	= miLf
		= 15 kg  336000 Jkg1
		= 504  105 J
	Avevi, PZz_© av‡c cvwbi fi, mw = 15 kg
	ev®úxfe‡bi Av‡cwÿK myßZvc = 2268000 Jkg1 
	 cÖ‡qvRbxq Zvc, Q4	= 15 kg  2268000 Jkg1
		= 3402  105 J
	GLv‡b, Q2  Q4
	AZGe, DcwiD³ MvwYwZK we‡kølY †_‡K ejv hvq, ZvcgvÎv AcwiewZ©Z _vK‡jI cÖ‡qvRbxq Zv‡ci cwigvY mgvb bq|	
	(†`Lv‡bv n‡jv)
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