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e¯‘i Dci Zv‡ci cÖfve
LECTURE SHEET

· 
· Zvc (Heat) : evwn¨K †fŠZ KviY, hvi d‡j †Kv‡bv e¯‘ Dò ev kxZj Abyf‚Z nq Zv‡K Zvc e‡j| GwU GK cÖKvi kw³|
	Zv‡ci GKK (Unit of Heat) : Zvc †h‡nZz kw³i GKwU iƒc, ZvB Zv‡ci GKK n‡e kw³i Z_v Kv‡Ri GKK A_©vr Ryj (J)| c~‡e© Zv‡ci GKK K¨vjwi (Cal) e¨envi Kiv n‡Zv| 
	1 K¨vjwi = 42 Ryj|
· ZvcgvÎv (Temperature) : ZvcgvÎv n‡”Q †Kv‡bv e¯‘i Ggb GK Zvcxq Ae¯’v, hv wba©viY K‡i e¯‘wU Ab¨ e¯‘i Zvcxq ms¯ú‡k© G‡m Zvc MÖnY Ki‡e bv eR©b Ki‡e| AvšÍR©vwZK c×wZ‡Z ZvcgvÎvi GKK †Kjwfb (K)|
· †Kjwfb (Kelvin) : cvwbi ˆÎawe›`yi ZvcgvÎvi  fvM‡K GK †Kjwfb (1K) e‡j| †h wbw`©ó ZvcgvÎvq I Pv‡c cvwb wZbwU Ae¯’v‡ZB A_©vr eid, cvwb I Rjxq ev®úiƒ‡c mnve¯’vb K‡i Zv‡K cvwbi ˆÎawe›`y (Triple Point) e‡j| GB ˆÎawe›`yi ZvcgvÎv 273 K| GB wnmv‡e ei‡di Mjbv¼ 273 K Ges cvwbi ùzUbv¼ 373 K| myZivs ei‡di Mjbv¼ Ges cvwbi ùzUbv‡¼i g‡a¨ ZvcgvÎvi cv_©K¨ n‡”Q 100 K|
· c`v‡_©i ZvcgvwÎK ag© : ZvcgvwÎK ag©¸‡jv n‡”Q c`v‡_©i AvqZb, †iva, Pvc BZ¨vw`| cvi` _v‡g©vwgUv‡ii †ÿ‡Î Kv‡Pi ˆKwkK b‡ji †fZ‡i iwÿZ cvi`‡K ZvcgvwÎK c`v_© Ges cvi` ˆ`N©¨‡K ZvcgvwÎK ag© ejv nq| GKBfv‡e M¨vm _v‡g©vwgUv‡ii †ÿ‡Î aªæe AvqZ‡b cv‡Î iwÿZ M¨vm‡K ZvcgvwÎK c`v_© Ges M¨v‡mi Pvc‡K ZvcgvwÎK ag© ejv nq|
· KwVb c`v‡_©i cÖmviY (Expansion of Solids) : KwVb c`v‡_© Zvc cÖ‡qvM Ki‡j ZvcgvÎv e„w× cvIqvi d‡j RgvU e¯‘i g‡a¨ AYy¸‡jv †QvUvQywU K‡i| ZLb GKB kw³ wb‡q †fZ‡ii 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 KwVb c`v‡_©i ˆ`N©¨, †ÿÎ I AvqZ‡b e„w× cvq| G‡KB KwVb c`v‡_©i cÖmviY e‡j|
· ZvcgvÎvi cÖPwjZ †¯‹j wZbwU : †mjwmqvm, dv‡ibnvBU I †Kjwfb| †mjwmqvm, dv‡ibnvBU I †Kjwfb †¯‹‡j ZvcgvÎvi GKK h_vµ‡g C, F Ges K| †mjwmqvm †¯‹‡j wbgœ w¯’iv¼ 0C, dv‡ibnvBU †¯‹‡j 32 F Ges †Kjwfb †¯‹‡j 273 K| EaŸ© w¯’iv¼ †mjwmqvm †¯‹‡j 100C, dv‡ibnvBU †¯‹‡j 212F Ges †Kjwfb †¯‹‡j 373 K| AZGe,  =  = 
· ˆ`N©¨ cÖmviY mnM (Coefficient of Linear expansion) : 1m ˆ`‡N©¨i †Kv‡bv KwVb c`v‡_©i GKwU `‡Êi ZvcgvÎv 1 K 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| G‡K  Øviv cÖKvk Kiv nq|
	GKK : ˆ`N©¨ cÖmviY mn‡Mi GKK n‡jv cÖwZ †Kjwfb (K1)|
· †ÿÎ cÖmviY mnM (Coefficient of surface expansion) : 1m2 †ÿÎd‡ji †Kv‡bv KwVb e¯‘i ZvcgvÎv 1K e„w× Ki‡j H e¯‘i †ÿÎdj hZUzKz e„w× cvq Zv‡K H e¯‘i Dcv`v‡bi †ÿÎ cÖmviY mnM e‡j| G‡K  Øviv cÖKvk Kiv nq|
	GKK : †ÿÎ cÖmviY mn‡Mi GKK n‡jv cÖwZ †Kjwfb (K1)|
· AvqZb cÖmviY mnM (Coefficient of volume expansion) : 1m3 AvqZb wewkó †Kv‡bv KwVb e¯‘i ZvcgvÎv 1 K e„w× Ki‡j H e¯‘i AvqZb hZUzKz e„w× cvq Zv‡K H e¯‘i Dcv`v‡bi AvqZb cÖmviY mnM e‡j| G‡K  Øviv cÖKvk Kiv nq|
	GKK : AvqZb cÖmviY mn‡Mi GKK n‡jv cÖwZ †Kjwfb (K1)|
· Zi‡ji cÖK…Z cÖmviY (Real Expansion of Liquids) : Zij c`v_©‡K cv‡Î bv †i‡L DËß Kiv m¤¢e n‡j Zi‡ji †h cÖmviY cvIqv †hZ Zv‡K Zi‡ji cÖK…Z cÖmviY e‡j| G‡K Vr Øviv cÖKvk Kiv nq|
· Zi‡ji AvcvZ cÖmviY (Apparent Expansion of Liquids) : cv‡Îi cÖmviY we‡ePbv bv K‡i Zi‡ji AvcvZfv‡e †h cÖmviY †`Lv hvq A_©vr cv‡Îi mv‡c‡ÿ Zi‡ji †h cÖmviY nq Zv‡K Zi‡ji AvcvZ cÖmviY e‡j| G‡K Va Øviv cÖKvk Kiv nq|
· ev®úxfeb (Vaporisation) : †Kv‡bv c`v‡_©i Zij Ae¯’vb †_‡K evqexq Ae¯’v‡b cwieZ©b‡K ev®úxfeb e‡j| ev®úxfeb `yB cÖwµqvq n‡q _v‡K| †hgb :
		Zvc cÖ‡qv‡Mi d‡j GKwU wbw`©ó DòZvq Zi‡ji mKj ¯’vb †_‡K ev®úxfeb N‡U|
		†h‡Kv‡bv DòZvq Zi‡ji DcwiZj †_‡K ax‡i ax‡i ev®úxfeb N‡U|
· ùzUbv¼ (Boiling point) : †h ZvcgvÎvq wbw`©ó Pv‡c †Kv‡bv Zij c`v‡_© ùzUb msNwUZ nq A_©vr Zij dzU‡Z _v‡K Zv‡K ùzUbv¼ e‡j| †hgb : 100 C ZvcgvÎvq cvwb‡K Zvc w`‡j ùzUb ïiæ nq| A_©vr cvwbi ùzUbv¼ 100 C|

· ùzUbv‡¼i mv‡_ Pv‡ci m¤úK© (Relation between boiling point and Pressure) : Pvc evo‡j Zi‡ji ùzUbv¼ †e‡o hvq Ges Pvc Kg‡j ùzUbv¼ K‡g| ¯^vfvweK Pv‡c cvwbi ùzUbv¼ 100 C| wKš‘ Pvc hw` 76 cm cvi` Pvc bv n‡q Kg nq Zvn‡j 100 C-Gi Kg ZvcgvÎvq dz‡U|
· ZvcaviY ÿgZv (Heat Capacity) : †Kv‡bv e¯‘i ZvcgvÎv 1 K evov‡Z †h Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j| G‡K C w`‡q cÖKvk Kiv nq|
	 ZvcaviY ÿgZv, C = | ZvcaviY ÿgZvi GKK Ryj/†Kjwfb (J/K) ev JK1|
· Av‡cwÿK Zvc (Specific Heat) : †Kv‡bv e¯‘i 1 kg f‡ii ZvcgvÎv 1 K evov‡Z †h Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i Dcv`v‡bi Av‡cwÿK Zvc e‡j| Av‡cwÿK Zvc‡K 'S' Øviv cÖKvk Kiv nq|
	myZivs Av‡cwÿK Zvc, S = | Av‡cwÿK Zv‡ci GKK Ryj/wK‡jvMÖvg-†Kjwfb (Jkg1K1)|
· †Kv‡bv e¯‘i ZvcaviY ÿgZv 5000 JK1 Gi A_© : †Kv‡bv e¯‘i ZvcaviY ÿgZv 5000 JK1 ej‡Z hv eySvq Zv wbgœiƒcÑ
		e¯‘wUi 1 K ZvcgvÎv evov‡Z 5000 J Zv‡ci cÖ‡qvRb nq|
		e¯‘i fi I Av‡cwÿK Zv‡ci ¸Yd‡ji gvb n‡e 5000 JK1|
· Zvc cwigv‡ci g~jbxwZ (Fundamental Principle of Heat Measurement) : hw` GKvwaK e¯‘i g‡a¨ Zv‡`i evB‡ii Ab¨ †Kv_vI †_‡K Zvc G‡`i †fZ‡i bv Av‡m wKsev G‡`i †fZi †_‡K †Kv‡bv Zvc evB‡i bv hvq, wKsev Zv‡`i g‡a¨ †Kv‡bv ivmvqwbK wewµqv bv N‡U, Zvn‡j kw³i msiÿYkxjZv m~Î †_‡K Avgiv cvB, M„nxZ Zvc = ewR©Z Zvc|
· Zv‡ci cwigvY (Quantity of Heat) : e¯‘ KZ©„K M„nxZ ev ewR©Z Zv‡ci cwigvY wbf©i K‡i e¯‘i fi, Dcv`v‡bi Av‡cwÿK Zvc Ges ZvcgvÎvi cv_©‡K¨i Ici|
	myZivs Q = mS Ryj|
	A_©vr M„nxZ ev ewR©Z Zvc = fi  Av‡cwÿK Zvc  ZvcgvÎvi cv_©K¨|
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cÖkœ \ 1 \ †mjwmqvm †¯‹j Kv‡K e‡j?
DËi : †h †¯‹‡j eid we›`y‡K 0 Ges w÷g we›`y‡K 100 a‡i ga¨eZ©x †gŠwjK e¨eavb mgvb 100 fv‡M fvM Kiv nq †mB †¯‹j‡K †mjwmqvm †¯‹j e‡j| 
cÖkœ \ 2 \ dv‡ibnvBU †¯‹j Kv‡K e‡j?
DËi : †h †¯‹‡j eid we›`y‡K 32 Ges w÷g we›`y‡K 212 a‡i ga¨eZ©x †gŠwjK e¨eavb‡K mgvb 180 fv‡M fvM Kiv nq Zv‡K dv‡ibnvBU †¯‹j e‡j|
cÖkœ \ 3 \ cvwbi ˆÎawe›`y Kv‡K e‡j?
DËi : †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| GB ˆÎawe›`yi ZvcgvÎv 273 K aiv nq|
cÖkœ \ 4 \ †Kjwfb Kv‡K e‡j?
DËi : cvwbi ˆÎawe›`yi ZvcgvÎvi  fvM‡K GK †Kjwfb e‡j|
cÖkœ \ 5 \ cig k~b¨ ZvcgvÎv Kx?
DËi : †h ZvcgvÎvq mKj M¨v‡mi AvqZb I Pvc k~b¨ nq Zv‡K cig k~b¨ ZvcgvÎv e‡j|
cÖkœ \ 6 \ ZvcgvwÎK ag© Kx?
DËi : 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|
cÖkœ \ 7 \ ev®úwe›`y Kv‡K e‡j?
DËi : cÖgvY Pv‡c dzUšÍ weï× cvwb †h ZvcgvÎvq Rjxq ev‡®ú cwiYZ nq Zv‡K ev®úwe›`y ev ùzUbv¼ e‡j|
cÖkœ \ 8 \ wngv¼ Kx?
DËi : cÖgvY Pv‡c †h ZvcgvÎvi weï× eid M‡j cvwb nq A_ev cvwb R‡g eid nq Zv‡K wngv¼ e‡j|
cÖkœ \ 9 \ ZvcgvÎvi wewfbœ †¯‹‡ji g‡a¨ m¤úK©wU †jL|
DËi : ZvcgvÎvi wewfbœ †¯‹‡ji g‡a¨ m¤úK©wU n‡jv :
	 =  = 
cÖkœ \ 10 \ Mjbv¼ Kx?
DËi : w¯’i Pv‡c †Kv‡bv c`v_© †h ZvcgvÎvq Mj‡Z ïiæ K‡i Ges m¤ú~Y© Mjb ch©šÍ †h ZvcgvÎvi †Kv‡bv cwieZ©b nq bv Zv‡K IB c`v‡_©i Mjbv¼ e‡j|
cÖkœ \ 11 \ 1C Kx?
DËi : ¯^vfvweK Pv‡c MjšÍ ei‡di Ges dzUšÍ cvwbi ZvcgvÎvi e¨eav‡bi GKkZ fv‡Mi GK fvMB 1C ev GK wWwMÖ †mjwmqvm|
cÖkœ \ 12 \ K¨vjwi Ges Ry‡ji g‡a¨ m¤úK© Kx?
DËi : K¨vjwi Ges Ry‡ji g‡a¨ m¤úK© n‡jv : 1 cal = 4.2 J|
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cÖkœ \ 1 \ Zvc GK cÖKvi kw³ e¨vL¨v Ki|
DËi : Zvc GK cÖKvi kw³ †Kbbv Zvc Øviv KvR m¤úv`b Kiv hvq|
wewfbœ cÖKvi kw³i b¨vq ZvcI GK cÖKvi kw³| kw³i wbZ¨Zv m~Î Zv‡ci †ejvqI cÖ‡hvR¨| †Kv‡bv e¯‘i †gvU Zv‡ci cwigvY e¯‘i AYy¸‡jvi †gvU MwZkw³i mgvbycvwZK| †Kv‡bv e¯‘‡Z Zvc cÖ`vb Kiv n‡j AYy¸‡jvi MwZ †e‡o hvq d‡j MwZkw³I †e‡o hvq|
myZivs, Zvc GK cÖKvi kw³|
cÖkœ \ 2 \ †Kv‡bv c`v‡_©i †gvU Zv‡ci cwigvY Gi ga¨w¯’Z AYy¸‡jvi Ici Kxfv‡e wbf©i K‡iÑ e¨vL¨v Ki|
DËi : cig k~b¨ ZvcgvÎvi Dc‡ii †h‡Kv‡bv ZvcgvÎvq c`v‡_©i AYy¸‡jv Kg †ewk K¤úgvb _v‡K Ges AYy¸‡jvi GB K¤úb Avgiv ZvcgvÎv Z_v Zvc wn‡m‡e Abyfe Kwi| Zvc GK cÖKvi kw³ hv e¯‘w¯’Z AYyM‡jvi MwZkw³i mgwói mgvb| e¯‘i ZvcgvÎv evov‡j Gi cÖwZwU AYyi MwZkw³ e„w× cvq e‡j †gvU MwZkw³ Z_v Zv‡ci cwigvY e„w× cvq|
cÖkœ \ 3 \ †Kv‡bv DËß e¯‘‡K kxZj e¯‘i ms¯ú‡k© Avb‡j Kx NU‡e?
DËi : e¯‘ `ywUi g‡a¨ Zv‡ci Av`vb-cÖ`v‡bi d‡j DËß e¯‘wU Zvc nvwi‡q µgk kxZj n‡e Avi kxZj e¯‘wU Zvc MÖnY K‡i DËß n‡e| GK mgq e¯‘ `ywUi ZvcgvÎv mgvb n‡e|
cÖkœ \ 4 \ †Kv‡bv e¯‘i ZvcaviY ÿgZv 18000 JK1-Gi A_© Kx?
DËi : †Kv‡bv e¯‘i ZvcaviY ÿgZv 18000 JK1-Gi A_© n‡”QÑ
1.	e¯‘wUi ZvcgvÎv 1 K evov‡Z 18000 J Zv‡ci cÖ‡qvRb nq|
2.	e¯‘i fi Ges Av‡cwÿK Zv‡ci ¸Ydj n‡e 18000 JK1|
cÖkœ \ 5 \ Zvcxq cÖmvi‡Yi cwigvY c`v‡_©i Ae¯’vi Ici Kxfv‡e wbf©i K‡iÑ e¨vL¨v Ki|
DËi : KwVb c`v‡_©i †P‡q Zij c`v‡_©i †ejvq AvšÍtAvYweK e‡ji cÖfve Kg e‡j Zv‡ci Kvi‡Y Gi cÖmviY †ewk nq| evqexq c`v‡_©i †ejvq ZvcgvÎv e„w×i d‡j AYy¸‡jvi †QvUvQywU e„w× cvq| Zvcxq cÖmviY M¨vmxq c`v‡_© me‡P‡q †ewk, Zij Zvi †P‡q Kg Ges KwVb c`v‡_© me‡P‡q Kg|
cÖkœ \ 6 \ Zi‡ji AvcvZ cÖmviY †Kb nqÑ e¨vL¨v Ki|
DËi : †h‡Kv‡bv Zij‡K aviY Kivi Rb¨ cv‡Îi `iKvi nq| Zi‡j hLb Zvc cÖ‡qvM Kiv nq ZLb †m Zv‡ci wKQy Ask cvÎ †kvlY K‡i cÖmvwiZ nq| G‡ÿ‡Î Zij cÖ_gZ wb‡P †b‡g hvq A_©vr AvcvZfv‡e msKzwPZ nq| c‡i Zvc †kvlY Kivi ci Zi‡ji AvqZb cÖmvwiZ nq| AvcvZfv‡e Zi‡ji †h cÖmviY N‡U Zv Zi‡ji cÖK…Z cÖmviY bq| G Kvi‡YB Zi‡ji AvcvZ cÖmviY N‡U|
cÖkœ \ 7 \ B¯úv‡Zi †ÿÎ cÖmviY mnM 22  106K1 ej‡Z Kx †evSÑ e¨vL¨v Ki|
DËi : 1 m2 †ÿÎd‡ji †Kv‡bv KwVb c`v‡_©i ZvcgvÎv 1 K e„w×i d‡j hZUzKz †ÿÎdj e„w× cvq Zv‡K IB e¯‘i Dcv`v‡bi †ÿÎ cÖmviY mnM e‡j|
B¯úv‡Zi †ÿÎ cÖmviY mnM 22  106 K1 ej‡Z †evSvq 1 m2 †ÿÎd‡ji †Kv‡bv B¯úvZ L‡Êi ZvcgvÎv 1 K e„w× Ki‡j Zvi †ÿÎdj 22  106 m2 e„w× cvq|
cÖkœ \ 8 \ cvwbi wngv¼ 273 K ej‡Z Kx †evS?
DËi : cvwbi wngv¼ 273 K ej‡Z †evSvq ¯^vfvweK Pv‡c 273 K ZvcgvÎvq Zvc eR©‡b RgvU †eu‡a Zij Ae¯’v n‡Z KwVb Ae¯’vq cwiYZ nq Ges mg¯Í cvwb KwVb Ae¯’vq cwiYZ nIqv ch©šÍ GB ZvcgvÎv w¯’i _v‡K|
cÖkœ \ 9 \ c`v‡_©i Ae¯’vi cwieZ©‡b Zv‡ci cÖfve e¨vL¨v Ki|
DËi : †Kv‡bv e¯‘‡K Zvc w`‡j cÖ_‡g e¯‘i ZvcgvÎv evo‡Z _v‡K Ges GKch©v‡q Zvc cÖ‡qvM Ki‡jI e¯‘i ZvcgvÎv Avi ev‡o bv| G mgq †h Zvc e¯‘ †kvlY K‡i Zv Øviv KwVb c`v_©wU Zi‡j cwiYZ nq| Zi‡j cwiYZ nIqvi ci AviI Zvc cÖ‡qvM Ki‡j D³ Zi‡ji ZvcgvÎv evo‡Z _v‡K| Avevi GKch©v‡q G‡m Zij hLb ev‡®ú cwiYZ n‡Z _v‡K ZLb Avi Zi‡ji ZvcgvÎv ev‡o bv| GB mgq Zij Zvc †kvlY K‡i evqexq Ae¯’vq iƒcvšÍwiZ nq| myZivs c`v‡_©i Ae¯’vi cwieZ©‡b Zv‡ci cÖfve D‡jøL‡hvM¨|
cÖkœ \ 10 \ Ryj I K¨vjwi ej‡Z Kx †evS?
DËi : GmAvB c×wZ‡Z Zv‡ci GKK n‡jv Ryj ms‡ÿ‡c J| c~‡e© Zv‡ci GKK wn‡m‡e K¨vjwi e¨eüZ n‡Zv| K¨vjwi I Ry‡ji g‡a¨ m¤ú‡K© n‡jv 1 cal = 4.2 J| A_©vr 1 cal Zvc Øviv 4.2 J KvR Kiv hvq A_ev 4.2 J kw³ e¨wqZ n‡j 1 cal Zvc Drcbœ nq|
cÖkœ \ 11 \ Zvgvi Av‡cwÿK Zvc 400 Jkg1K1 ej‡Z Kx †evS?
DËi : Zvgvi Av‡cwÿK Zvc 400 Jkg1K1 ej‡Z †evSvq :
1.	1 kg Zvgvi ZvcgvÎv 1 K evov‡Z 400 J Zv‡ci cÖ‡qvRb nq|
2.	1 kg f‡ii Zvgvi ˆZwi †Kv‡bv e¯‘i ZvcaviY ÿgZv 400 JK1|
cÖkœ \ 12 \ Zvgvi AvqZb cÖmviY mnM 50.1  106 K1 ej‡Z Kx †evSvqÑ e¨vL¨v Ki|
DËi : 1 m3 AvqZ‡bi †Kv‡bv KwVb c`v‡_©i ZvcgvÎv 1 K e„w×i d‡j AvqZb KZUzKz e„w× cvq Zv‡K IB e¯‘i Dcv`v‡bi AvqZb cÖmviY mnM e‡j|
Zvgvi AvqZb cÖmviY mnM 50.1  106 K1 ej‡Z †evSvq 1 m3 AvqZ‡bi Zvgvi ZvcgvÎv 1K e„w× Ki‡j AvqZb 50.1  106m3 e„w× cv‡e|
cÖkœ \ 13 \ `ywU e¯‘i Zvc mgvb n‡jI G‡`i ZvcgvÎv c„_K n‡Z cv‡i wK? e¨vL¨v Ki|
DËi : Zvc mgvb nIqv m‡Ë¡I `ywU e¯‘i ZvcgvÎv c„_K n‡Z cv‡i|
`ywU Amgvb f‡ii cvwbi cvÎ‡K GKB mgq a‡i Zvc w`‡Z _vK‡j †`Lv hv‡e †ewk f‡ii cvÎwUi ZvcgvÎv Kg nq| Avevi GKwU Zvgv I GKwU †jvnvi `Ê‡K GKB Zvc w`‡q ci¯ú‡ii ms¯ú‡k© ivL‡j †`Lv hv‡e Zvgv †_‡K †jvnv Zvc MÖnY Ki‡e Ges Zvgv Zvc eR©b Ki‡e| 
cÖkœ \ 14 \ AvqZb cÖmvi‡Yi MvwYwZK ivwkgvjv n‡Z Kxfv‡e AvqZb cÖmviY mn‡Mi msÁv †`Iqv hvq e¨vL¨v Ki|
DËi : AvqZb cÖmviY mnM‡K  Øviv cÖKvk Kiv nq hvi ivwkgvjv wbgœiƒc : = 
DcwiD³ mgxKi‡Y hw` Avw` AvqZb V1 = 1 m3 Ges ZvcgvÎv e„w× 2  1 = 1K nq Z‡e  = V2  V1 = AvqZb e„w×| 
myZivs 1m3 AvqZ‡bi †Kv‡bv KwVb c`v‡_©i ZvcgvÎv 1K e„w×i d‡j AvqZb hZUzKz e„w× cvq Zv‡K IB e¯‘i Dcv`v‡bi AvqZb cÖmviY mnM e‡j|
cÖkœ \ 15 \ †`n †_‡K Nvg †ei n‡j cvLvi evZv‡m VvÊv Abyf‚Z nq †Kb?
DËi : †`n †_‡K Nvg †ei n‡j cvLvi Øviv ZvwoZ n‡q evZvm mivmwi Nv‡gi cvwbi ms¯ú‡k© Av‡m| evZv‡m Av`ª©Zvi cwigvY Lye †ewk bv n‡j Zv GB cvwbi †kvlY K‡i †bq| G mgq cvwb Zij n‡Z ev®úve¯’vq iƒcvšÍwiZ nIqvi Rb¨ cÖ‡qvRbxq myßZvc kixi n‡Z MÖnY K‡i e‡j VvÊv Abyf‚Z nq| 
cÖkœ \ 16 \ ZvcgvÎvi GKK D‡jøL Ki|
DËi : AvšÍR©vwZK c×wZ‡Z (SI) ZvcgvÎvi GKK wWwMÖ †Kjwfb (K)| G c×wZ Pvjyi Av‡M ZvcgvÎvi GKK wQj wWwMÖ †mjwmqvm (C) Ges wWwMÖ dv‡ibnvBU (F)|

MvwYwZK mgm¨v I mgvavb

	m~Îvewj
	cÖZxK cwiwPwZ

	 	ˆ`N©¨ cÖmviY mnM,  = 
		l2  l1 = ˆ`N©¨ e„w×
	l 1 = Avw` ˆ`N©¨
	2  1 = ZvcgvÎv e„w×/cv_©K¨

	 	†ÿÎ cÖmviY mnM,  = 
		A2  A1 = †ÿÎdj e„w×
	A1 = Avw` †ÿÎdj
	2  1 = ZvcgvÎv e„w×

	 	AvqZb cÖmviY mnM,  = 
		V2  V1 = AvqZb e„w×
	2  1 = ZvcgvÎv e„w×

	 	cÖK…Z cÖmviY mnM, r = a + g
		a = AvcvZ cÖmviY mnM
	g = cv‡Îi Dcv`v‡bi AvqZb cÖmviY mnM

		 =  = 
		C = †mjwmqvm †¯‹‡j ZvcgvÎv
	F = dv‡ibnvBU †¯‹‡j ZvcgvÎv
	K = †Kjwfb †¯‹‡j ZvcgvÎv

		 l =  l 0
		 l = ˆ`N©¨ e„w×
	  = ˆ`N©¨ cÖmviY mnM
	l 0 = Avw` ˆ`N©¨
	 = ZvcgvÎv e„w×

		Vr = Va + Vg
		A =  †ÿÎ e„w×
	 =  †ÿÎ cÖmviY mnM
	A0 =  †ÿÎ e„w×

		 A = A0
		Vr = cÖK…Z cÖmviY
	Va = AvcvZ cÖmviY
	Vg = cv‡Îi cÖmviY

	 	C = 
		Q = †kvwlZ Zvc 
	 = ZvcgvÎv cwieZ©b
	C = ZvcaviY ÿgZv

		S = 
		m = e¯‘i fi
	S = Av‡cwÿK Zvc

		 V = V0
		V = AvqZb e„w×
	 =  AvqZb cÖmviY mnM
	V0 = Avw` AvqZb

		r = 
		 Vr = cÖK…Z AvqZb cÖmviY
	r = cÖK…Z cÖmviY mnM

		a = 
		Va = AvcvZ AvqZb cÖmviY
	a = AvcvZ cÖmviY mnM

		 = 2 Ges  = 3
		 = ˆ`N©¨ cÖmviY mnM
	 = †ÿÎ cÖmviY mnM
	 = AvqZb cÖmviY mnM




	MvwYwZK D`vniY 6.1 : my¯’ gvby‡li †`‡ni ZvcgvÎv 984 F †mjwmqvm †¯‹‡j GB ZvcgvÎv KZ n‡e?


mgvavb : 
	†`Iqv Av‡Q,
		dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = 984 F
		†mjwmqvm †¯‹‡j ZvcgvÎv, C = ?
	Avgiv Rvwb,
		 = 	
        ev,  = 
	   C  = 3689
	AZGe, †mjwmqvm †¯‹‡j ZvcgvÎv 3689C|
	MvwYwZK D`vniY 6.2 : 20C ZvcgvÎvq GKwU B¯úv‡Zi `‡Êi ˆ`N©¨ 100 m| 50 C ZvcgvÎvq Gi ˆ`N©¨ 100033 m n‡j B¯úv‡Zi ˆ`N©¨ cÖmviY mnM wbY©q Ki|


mgvavb : 
		†`Iqv Av‡Q,
		Avw` ˆ`N©¨, l1 = 100 m
		†kl ˆ`N©¨, l2 = 100033 m
		Avw` ZvcgvÎv, 1 = 20C
		†kl ZvcgvÎv, 2 = 50C
		ZvcgvÎv e„w×, 2  1 
			= 50C  20C
			= 30C 
			= 30K
		ˆ`N©¨ e„w×, l2  l 1 = 0033m
		ˆ`N©¨ cÖmviY mnM,  = ?
	Avgiv Rvwb, ˆ`N©¨ cÖmviY mnM,  = 
		= 
		= 11  106 K1
	AZGe, B¯úv‡Zi ˆ`N©¨ cÖmviY mnM 11  106 K1

	 mgm¨v \ 3 \ †Kvb ZvcgvÎvq dv‡ibnvBU I †Kjwfb †¯‹‡j GKB cvV cvIqv hvq?


mgvavb : 
	g‡b Kwi,
	dv‡ibnvBU †¯‹‡ji cvV = †Kjwfb †¯‹‡ji cvV = x
	ZvcgvÎv, x = ?
	Avgiv Rvwb,  = 
		ev,  = 
		ev, 9x  9  273 = 5x  32  5
		ev, 9x  5x = 9  273  32  5
		ev, 4x = 2457  160
		 x =  = 57425
	AZGe, 57425 ZvcgvÎvq dv‡ibnvBU I †Kjwfb †¯‹‡j GKB cvV cvIqv hvq|

	mgm¨v \ 4 \ ¯^vfvweK Pv‡c cvi‡`i wngv¼ 39C Ges ùzUbv¼ 357C| D³ Pv‡c dv‡ibnvBU †¯‹‡j cvi‡`i wngv¼ I ùzUbv¼ KZ n‡e?


mgvavb : g‡b Kwi, dv‡ibnvBU †¯‹‡j wngv¼ = x
	Ges dv‡ibnvBU †¯‹‡j ùzUbv¼ = y
	GLv‡b, †mjwmqvm †¯‹‡j wngv¼ =  39C
	Ges ùzUbv¼ = 357C
		x = ?
		y = ?
	Avgiv Rvwb,  =  [wngv‡¼i Rb¨]
		ev,  − 
		ev, 5x – 32  5 =  39  9
		ev, 5x = 160  351
		 x =  382
	Avevi,  =  [ùzUbv‡¼i Rb¨]
		ev,  = 
		ev, 5y  32  5 = 357  9
		ev, 5y = 160 + 3213
		 y = 6746
	AZGe, wngv¼ –382F Ges ùzUbv¼ 6746F|

	mgm¨v \ 5 \ †Kvb ZvcgvÎvq †mjwmqvm I dv‡ibnvBU †¯‹‡ji cv‡Vi cv_©K¨ 50 n‡e?


mgvavb : g‡b Kwi, †mw›U‡MÖW †¯‹‡j cvV = x,
	 dv‡ibnvBU †¯‹‡j cvV = x  50
	Avgiv Rvwb,  = 
	AZGe,  =       [hLb dv‡ibnvBU †¯‹‡ji cvV = x + 50]
		ev,  = 
		ev, 9x = 5x + 90
		ev, 4x = 90
		 x =  = 225
	 †mjwmqv‡mi cvV 225C n‡j dv‡ibnvB‡Ui cvV n‡e 725F
	Avevi,  =   	[hLb dv‡ibnvBU †¯‹‡ji cvV = x  50]
		ev, 9x = 5x  410
		ev, 4x =  410
		 x =  1025
	 †mjwmqv‡mi cvV 1025C n‡j dv‡ibnvB‡Ui cvV- 1525F
	AZGe, 225C I 725F Ges 1025C I  1525C| 
	mgm¨v \ 6 \ GKRb my¯’ e¨w³i kix‡i ZvcgvÎv 37C n‡j dv‡ibnvBU †¯‹‡j IB ZvcgvÎv KZ n‡e?


mgvavb : 
	GLv‡b, †mjwmqvm †¯‹‡j ZvcgvÎv, C = 37C
		dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ?
	Avgiv Rvwb,  = 
	ev, F = 
		= 
		= 986
	AZGe, dv‡ibnvBU †¯‹‡j ZvcgvÎv n‡e 986F| 
	mgm¨v \ 7 \ †Kvb ZvcgvÎvq dv‡ibnvBU †¯‹‡ji cvV †mjwmqvm †¯‹‡ji cv‡Vi wØ¸Y n‡e?


mgvavb : g‡b Kwi, †mjwmqvm †¯‹‡ji cvV = x
		Ges dv‡ibnvBU †¯‹‡ji cvV = 2x
	Avgiv Rvwb,  = 
		ev,   = 
		ev,  10x  160 = 9x
		ev,  10x  9x = 160
		 x = 160
	wb‡Y©q ZvcgvÎv 160C|
	mgm¨v \ 8 \ Zij bvB‡Uªv‡Rb -196C ZvcgvÎvq M¨vmxq Ae¯’vq cwiewZ©Z nq| dv‡ibnvBU I †Kjwfb †¯‹‡j D³ ZvcgvÎv KZ n‡e?


mgvavb : 
	GLv‡b, †mjwmqvm †¯‹‡j ZvcgvÎv, C =  196C
	dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ?
	Ges †Kjwfb †¯‹‡j ZvcgvÎv, K = ?
	Avgiv Rvwb,  =  = 
	AZGe,  = 
		ev,  = 
		ev, 5F  32  5 = a  196  9
		ev, 5F =  1764 + 160
		ev, 5F =  1604 
		 F =  3208
	Avevi,  = 
		ev,  = 
		ev,  196 = K  273  
		 K = 77
	wb‡Y©q ZvcgvÎv 3204F I 77 K|

	mgm¨v \ 9 \ 0C ZvcgvÎvi GKwU wcZ‡ji `‡Êi ˆ`N©¨ 2 m| 100C ZvcgvÎvq Gi ˆ`N©¨ 20038 cm n‡j wcZ‡ji ˆ`N©¨ cÖmviY mnM KZ?


mgvavb : †`Iqv Av‡Q, 
		ZvcgvÎv e„w×, 	= 1  2
		= (100  0) C
		= 100 C
		= 100 K 
		Avw` ˆ`N©¨, l0 = 2 m
	 	ˆ`N©¨ e„w×,  l	= (20038  200) cm
		= 038 cm
		= 038  102m
		wcZ‡ji ˆ`N©¨ cÖmviY mnM,  = ?
	Avgiv Rvwb,
	l = al0
	  = 
		= 
		= 19  106K1
	wb‡Y©q wcZ‡ji ˆ`N©¨ cÖmviY mnM 19  106K1|
	

	mgm¨v \ 10 \ 0C ZvcgvÎvi 100 cm j¤^v GKwU Gjywgwbqv‡gi cv‡Zi ZvcgvÎv 200C G DbœxZ Kiv n‡jv| hw` Gjywgwbqv‡gi ˆ`N©¨ cÖmviY mnM 238  106K1 nq Z‡e cv‡Zi ˆ`N©¨ e„w× KZ n‡e?


mgvavb : 
	†`Iqv Av‡Q,
		ZvcgvÎv e„w×, 	= (200  0) C
			= 200C
			= 200 K
		Avw` ˆ`N©¨, l0 = 100 cm = 1m
		ˆ`N©¨ cÖmviY mnM,  = 238  106K1
		cv‡Zi ˆ`N©¨ e„w×,  l = ?
	Avgiv Rvwb,
	 = 
	  l =   l0  
		= 238  106K1  1m  200 K
		= 000476 m
		= 0476 cm
	wb‡Y©q cv‡Zi ˆ`N©¨ e„w× cv‡e  0476 cm|

	mgm¨v \ 11 \ 0C ZvcgvÎvq GK LÊ Zvgvi cv‡Zi ˆ`N©¨ 50 m Ges cÖ¯’ 40 m . 30C ZvcgvÎvq GB cv‡Zi †ÿÎdj nq 2002 m2| Zvgvi †ÿÎ cÖmviY mnM wbY©q Ki|


mgvavb : 
	†`Iqv Av‡Q,
		ZvcgvÎv e„w×, 	= (30  0)C
				= 30C = 30 K
		Avw` †ÿÎdj, A0 = 50 m  40 m = 2000 m2
		†ÿÎ cÖmviY, A = 2002 m2  2000 m2 = 2 m2
		†ÿÎ cÖmviY mnM,  = ?
	Avgiv Rvwb,
		 = 
	     = 
		   = 3333  106 K1
	wb‡Y©q Zvgvi †ÿÎ cÖmviY mnM 3333  106 K1|
	mgm¨v \ 12 \ 40C ZvcgvÎvi cwieZ©‡bi Rb¨ 100 m  †jvnvi †ijjvB‡bi ˆ`N©¨ KZUzKz e„w× cv‡e? †jvnvi AvqZb cÖmviY mnM 348  106K1|


mgvavb : 
	†`Iqv Av‡Q,
		ZvcgvÎv e„w×,  = 40C = 40 K
		Avw` ˆ`N©¨, l0 = 100 m	
		AvqZb cÖmviY mnM,  = 348  106 K1
		ˆ`N©¨ e„w×, l = ?
	Avgiv Rvwb,
	ˆ`N©¨ cÖmviY mnM,  =  =  K1
		= 116  106 K1
	Avevi,  = 
		l =   l0  
		= 116  106 K1  100m  40 K = 00464 m
	wb‡Y©q †ijjvB‡b †jvnvi ˆ`N©¨ e„w× cv‡e 00464 m|

	mgm¨v \ 13 \ 0C ZvcgvÎvq GKwU mxmvi ¸wji AvqZb 25  106m3| 98C ZvcgvÎvq Gi AvqZb 0021  106m3 e„w× cvq| mxmvi AvqZb, †ÿÎ I ˆ`N©¨ cÖmviY mnM wbY©q Ki|


mgvavb : 
	†`Iqv Av‡Q,
	ZvcgvÎv e„w×,  = (98  0)C
		= 98C = 98 K
	Avw` AvqZb, V0 = 25  106 m3
	AvqZb e„w×, V = 0021  106 m3
	(i) AvqZb cÖmviY mnM,  = ?
	(ii) ˆ`N©¨ cÖmviY mnM,  = ? Ges
	(iii) †ÿÎ cÖmviY mnM,  = ?
	(i) AvqZb cÖmviY mnM wbY©q :
	Avgiv Rvwb,
	 = 
		=  = 857  106 K1	
	(ii) ˆ`N©¨ cÖmviY mnM wbY©q :
	Avgiv Rvwb,
	    = 3
	  = 
	        =  K1
	        = 286  106 K1
	(iii) †ÿÎ cÖmviY mnM wbY©q :
	Avgiv Rvwb,
	 = 2
		= 2  286  106 K1 = 572  106 K1
	AZGe, ¸wji AvqZb, †ÿÎ I ˆ`N©¨ cÖmviY mnM h_vµ‡g 857  106 K1, 572  106 K1, 286  106 K1|
	mgm¨v \ 14 \ 0C ZvcgvÎvq GKwU wmmvi ¸wji AvqZb 25 cm3| 100C ZvcgvÎvq Gi AvqZb KZ n‡e? (mxmvi ˆ`N©¨ cÖmviY mnM 276  106 K1.)


mgvavb : 
	†`Iqv Av‡Q, 
	ZvcgvÎv e„w×,  = (100  0)C
		= 100C = 100K
	Avw` AvqZb, V0 = 25 cm3 
	ˆ`N©¨ cÖmviY mnM,  = 276  106 K1
	100C ZvcgvÎvq ¸wji AvqZb, V2 = ?
	Avgiv Rvwb,
	 = 
	 V =   V0  
		= 3  V0  	 [  = 3]
		= 3  276  106 K1  25 cm3  100K
		= 0207 cm3
	Avevi, V = V2  V0
	ev, V2 = V + V0
		= 0207 cm3 + 25 cm3
		= 25207 cm3
	AZGe, 100C ZvcgvÎvq wmmvi ¸wji AvqZb n‡e     25207 cm3|

	mgm¨v \ 15 \ wMømvwi‡bi cÖK…Z cÖmviY mnM 53  105K1| 0C ZvcgvÎvq 200 cm3 wMømvwi‡bi ZvcgvÎv 30C evov‡j Gi cÖmviY KZ n‡e?


mgvavb : †`Iqv Av‡Q, 
		ZvcgvÎv e„w×,  = (30  0)C
		= 30C = 30 K
		Avw` AvqZb, V0 = 200 cm3
	cÖK…Z cÖmviY mnM, r = 53  105K1
	cÖmviY, V = ?
	Avgiv Rvwb,
	r = 
	 V = r  V0  
		= 53  105K1  200 cm3  30K
		= 318 cm3
	 30C ZvcgvÎvq wMømvwi‡bi cÖmviY n‡e 318 cm3|

	mgm¨v \ 16 \ †Kvb KvP cv‡Î ivLv cvi‡`i AvcvZ cÖmviY-mnM 1466  105 K1| GB cv‡Î ivLv 0C ZvcgvÎvi 250 cm3 cvi‡`i ZvcgvÎv 30C G DbœxZ Ki‡j AvcvZ cÖmviY KZ n‡e?


mgvavb : †`Iqv Av‡Q, 
		ZvcgvÎv e„w×, 	= (30  0)C
			= 30C
			= 30 K
		Avw` AvqZb, V0 = 250 cm3
		AvcvZ cÖmviY mnM, a = 1466  105K1
		AvcvZ cÖmviY, Va = ?
	Avgiv Rvwb,
	a = 
	ev, Va = a  V0  
		= 1466  105K1  250cm3  30K
		= 10995 cm3
	AZGe, 30C ZvcgvÎvq DbœxZ Ki‡j AvcvZ cÖmviY n‡e       1995 cm3|

	mgm¨v \ 17 \ Pvc w¯’i †i‡L 0C ZvcgvÎvi 500 cm3 M¨v‡mi ZvcgvÎv 10C e„w× Ki‡j Gi AvqZb 5183 cm3 nq| M¨v‡mi AvqZb cÖmviY mnM wbY©q Ki|


mgvavb : †`Iqv Av‡Q, 
	ZvcgvÎv e„w×,  = (10  0)C
		= 10C = 10K
	Avw` AvqZb, V0 = 500 cm3
	†kl AvqZb, V2 = 5183 cm3
	AvqZb e„w×, V = 5183 cm3  500 cm3 = 183 cm3
	M¨v‡mi AvqZb cÖmviY mnM,  = ?
	Avgiv Rvwb, 	=  = 
			= 000366 K1
	 M¨v‡mi AvqZb cÖmviY mnM 366  103 K1|

	mgm¨v \ 18 \ 20C ZvcgvÎvi cwieZ©‡bi Rb¨ 200m `xN© †jvnvi †ij jvB‡bi ˆ`N©¨ KZUzKz e„w× cv‡e? †jvnvi AvqZb cÖmviY mnM 348  106 K1| 


mgvavb : †`Iqv Av‡Q, 
	ZvcgvÎv e„w×,  = 20C = 20 K
	Avw` ˆ`N©¨, l0 = 200 m
	AvqZb cÖmviY mnM,  = 348  106 K1
	ˆ`N©¨ e„w×, l = ?
	awi, †jvnvi ˆ`N©¨ cÖmviY mnM = 
	Avgiv Rvwb,
	ˆ`N©¨ cÖmviY mnM,  =  =  K1
		= 116  106 K1
	Avevi,  =  
	 l	=   l0  
		= 116  106 K1  200m  20 K
		= 00464 m
	wb‡Y©q †ijjvB‡b †jvnvi cv‡Zi ˆ`N©¨ e„w× cv‡e 00464 m|

	mgm¨v \ 19 \ 0C ZvcgvÎvi 100m `xN© †jvnvi †ij jvB‡bi ZvcgvÎv 40C G DbœxZ Kiv n‡jv| hw` †jvnvi †ÿÎ cÖmviY mnM 232  106 K1 nq, Z‡e †jvnvi †ij jvB‡bi ˆ`N©¨ e„w× KZ n‡e?


mgvavb : †`Iqv Av‡Q, 
	ZvcgvÎv e„w×, 	= (40  0)C = 40 K
	Avw` ˆ`N©¨, l0 = 100 m
	†ÿÎ cÖmviY mnM,  = 232  106 K1
	ˆ`N©¨ e„w×, l = ?
	Avgiv Rvwb,
	ˆ`N©¨ cÖmviY mnM,  =  = 
		= 116  106 K1
	Avevi,  = 
		  l	=   l0  
			= 116  106 K1  100 m  40 K
			= 00464 m
	wb‡Y©q †ijjvB‡b †jvnvi cv‡Zi ˆ`N©¨ e„w× cv‡e 00464 m|
	mgm¨v \ 20 \ 273C ZvcgvÎv‡K †Kjwfb †¯‹‡j cÖKvk Ki|


mgvavb : Avgiv Rvwb,
	†Kv‡bv wKQzi ZvcgvÎv †mjwmqvm †¯‹‡j hZ †Kjwfb †¯‹‡j Zvi †P‡q 273 †ewk| 
	myZivs, 0C = 273 K
		1C = (1 + 273)K
		  273C = ( 273 + 273) K = 0 K
	  273C ZvcgvÎv †Kjwfb †¯‹‡j 0 K|



