
 

 

ZvcMwZwe`¨v 

Thermodynamics  

 

 

 

f~wgKv (Introduction)  
 

 

Avgv‡`i Rxeb hZw`b engvb _vK‡e, VvÛv ev Mi‡gi Abyf‚wZI ZZw`b _vK‡e| Zvc Ges ZvcgvÎv m¤ú‡K© Avgiv 

c~‡e©B †R‡bwQ| G BDwbUwU ZvcMwZwe`¨v m¤úwK©Z| ZvcMwZwe`¨v c`v_©weÁv‡bi GKwU kvLv| †h kvLvq Zv‡ci 

mv‡_ kw³ I Kv‡Ri m¤úK© wb‡q Av‡jvPbv Kiv nq| G BDwb‡U Avgiv ZvcgvÎv cwigv‡ci bxwZ, Zvcxq wm‡÷g, 

Zvcxq mgZv, Af¨šÍixY kw³, ZvcMwZwe`¨vi cÖ_g m~Î, cÖmviYkxj M¨vm Øviv K…Z KvR, m‡gvò I iæ×Zvcxq 

cÖwµqv ZvcMwZwe`¨vi wØZxq m~Î, Kv‡b©v BwÄb, Kv‡b©v Pµ, Zvc BwÄb I GbUªªwc wb‡q Av‡jvPbv Kie| 

 

 

 

GB BDwb‡Ui cvVmg~n 

cvV - 10.1 :  ZvcgvÎv cwigv‡ci bxwZ 

cvV - 10.2 :  ZvcMwZwe`¨vi cÖ_g m~Î 

cvV - 10.3 :  M¨v‡mi †gvjvi Av‡cwÿK Zvc 

cvV - 10.4 :  ZvcMwZwe`¨vi wØZxq m~Î 

cvV - 10.5 :  Kv‡bv©i BwÄb, Kv‡bv©i Pµ 
cvV - 10.6 :  BwÄ‡bi `ÿZv, GbUªwc, wek„•Ljv 

 

 

 

 

 

 

 

 

 

ZvcgvÎv cwigv‡ci bxwZ 

Principle of Measurement of Temperature 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 

 ZvcgvÎv cwigv‡ci bxwZ e¨envi K‡i Zvcxq mgZv e¨vL¨v Ki‡Z cvi‡eb| 

 ZvcgvÎv cwigv‡ci bxwZ e¨envi K‡i ZvcgvÎvi aviYv e¨vL¨v Ki‡Z cvi‡eb| 

 Zvcgvb hš¿ ev _v‡g©vwgUvi wbg©v‡Yi g~jbxwZ m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 

10.1: ZvcgvÎv cwigv‡ci bxwZ  

Principle of Measurement of Temperature 

 

Zvcxq mgZv (Thermal Equilibrium) 

GKwU DËß †jvnvi iW‡K hẁ  †Lvjv RvqMv A_©vr Kÿ ZvcgvÎvq ivLv nq, Zvn‡j iWwU cwi‡e‡k Zvc nvwi‡q 

kxZj n‡Z _v‡K| Avevi GB GKB †jvnvi iW‡K hw` VvÛv K‡i †Lvjv RvqMvq ivLv nq, Zvn‡j GwU cwi‡ek †_‡K 

Zvc MÖnY K‡i Mig n‡Z _v‡K| wKQz mgq a‡i Zv‡ci GB Av`vb-cÖ̀ vb Pj‡Z _v‡K| hZÿY bv †jvnvi i‡Wi 

ZvcgvÎv cwi‡e‡ki ZvcgvÎvi mgvb n‡e ZZÿY ch©šÍB DËß †jvnvi cwi‡e‡k Zvc nviv‡bv Ges kxZj †jvnvi 

BDwbU 

10 

cvV-10.1 
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cwi‡ek †_‡K Zvc MÖnY Pj‡Z _vK‡e| hLb Avi Zv‡ci Av`vb-cÖ̀ vb n‡e bv A_©vr †jvnvi iWwU Zvc eR©b ev 

MÖnY Ki‡e bv ZLb ejv hvq †jvnvi iW cwi‡e‡ki mv‡_ Zvcxq mgZvq G‡m‡Q| A_©vr `ywU e¯‘ hw` Zvcxq 

mvg¨ve¯’vq _v‡K Zvn‡j Zv‡`i g‡a¨ Zv‡ci Av`vb-cÖ̀ vb nq bv| †h Ae ’̄vq Zvcxqfv‡e mshy³ e ‘̧̄ ‡jvi g‡a¨ 

Zv‡ci Av`vb-cÖ̀ vb N‡U bv Zv‡K Zvcxq mgZv e‡j| `yÕwU e¯‘i g‡a¨ Zv‡ci Av`vb-cÖ̀ vb †h wel‡qi Dci wbf©i 

K‡i Zvn‡jv e ‘̄ `yÕwUi Zvcxq Ae ’̄v ev ZvcgvÎv| ZvcgvÎvi cv_©K¨ _vK‡jB e¯‘Ø‡qi g‡a¨ Zv‡ci Av`vb-cÖ̀ vb 

N‡U| 

 

ZvcgvÎvi aviYv  

Concept of Temperature 

 

†Kv‡bv e ‘̄ wK cwigvY VvÛv ev Mig Ges e ‘̄wU Ab¨ ‡Kv‡bv e ‘̄i Zvcxq ms¯ú‡k© Avm‡j Zvc †`‡e bv †b‡e, Zv 

e ‘̄wUi DòZv ev ZvcgvÎv Øviv Rvbv hvq| 

  

†Kv‡bv e ‘̄‡Z nvZ w`‡q Avgiv e¯‘wUi DòZv eySvi †Póv Kwi| wKš‘ mwVKfv‡e Avgiv Gi DòZv ev ZvcgvÎv 

ej‡Z cvwi bv| †hgb: wZbwU cv‡Îi cÖ_gwU‡Z Avgiv eid VvÛv cvwb, wØZxqwU‡Z Cl`yò Mig cvwb Ges 

Z…ZxqwU‡Z mvaviY ZvcgvÎv A_©vr Kÿ ZvcgvÎvi cvwb ivwL| GLb Wvb nvZwU eid VvÛv cvwb Ges evg nvwU 

Cl‡`vò Mig cvwb‡Z wKQzÿY Wzwe‡q ivwL| Gici nvZ `ywU Kÿ ZvcgvÎvi cvwb‡Z WzevB| †`Lv hv‡e, †h nvZwU 

eid cvwb‡Z †Wvev‡bv wQj †m nvZwU‡Z Cl ỳò cvwb‡Z †Wvev‡bv nv‡Zi †P‡q A‡cÿvK…Z †ewk Mig Abyf‚Z n‡”Q| 

hw`I `yÕnvZB GKB ZvcgvÎvi cvwb‡Z †Wvev‡bv n‡q‡Q| cixÿvwU Avcwb evmvq e‡m AwZ mn‡R Ki‡Z cvi‡eb| 

myZivs †evSv hv‡”Q †h, ïay ¯úk©vbyf‚wZ Øviv ZvcgvÎvi mwVK aviYv cvIqv m¤¢e bq| †hgb- Kcv‡j nvZ w`‡q R¡i 

G‡m‡Q wKbv †evSv hvq, wKš‘ R¡‡ii cwigvY †evSv hvq bv| myZivs ZvcgvÎvi cwigvY gvcvi Rb¨ Avgv‡`i h‡š¿i 

cÖ‡qvRb nq|  G h‡š¿i bvg _v‡g©vwgUvi| 

 

ZvcgvÎvi cwigvc  

Measurement of Temperature 

 

†h h‡š¿i mvnv‡h¨ †Kv‡bv e ‘̄i ZvcgvÎv wbf©yjfv‡e cwigvc Kiv hvq Zv‡K _v‡g©vwgUvi ev Zvcgvb hš¿ e‡j| 

 

`ywU e ‘̄ hw` Z…Zxq †Kv‡bv e ‘̄i mv‡_ Zvcxq mgZvq _v‡K Zvn‡j cÖ_‡gv³ e¯‘ `ywU ci¯ú‡ii mv‡_ Zvcxq mgZvq 

_vK‡e| Zvcxq mgZvi GB m~‡Îi Dci wfwË K‡iB _v‡gv©wgUvi ˆZix Kiv n‡q‡Q| G‡ÿ‡Î Z…Zxq e¯‘wU 

_v‡gv©wgUv‡ii f‚wgKv cvjb K‡i| Zvcxq mgZvi GB m~Î‡K ZvcMwZwe`¨vi k~b¨Zg m~Î e‡j| 

_v‡g©vwgUvi ev Zvcgvb hš¿ wbg©v‡Y Ggb c`v_© e¨envi Kiv nq, ZvcgvÎv cwieZ©‡bi mv‡_ mv‡_ hvi †Kv‡bv bv 

†Kv‡bv a‡g©i D‡jøL‡hvM¨ cwieZ©b nq| KwVb, Zij I evqexq c`v‡_©i bvbv cÖKvi †fŠZ ¸Yvejxi (Physical 
properties) Dci wbf©i K‡i wewfbœ cÖKvi _v‡g©vwgUvi ˆZwi Kiv nq| †hgb- ZvcgvÎvi cwieZ©b n‡j Zij 

c`v‡_©i AvqZ‡bi cwieZ©b nq, Zi‡ji G ag©‡K Aej¤b̂ K‡i cvi` _v‡g©vwgUvi, A¨vj‡Kvnj _v‡g©vwgUvi cÖf…wZ 

Zij _v‡g©vwgUvi (Liquid Thermometers) ˆZwi n‡q‡Q| w¯’i Pv‡c M¨v‡mi AvqZb Gi ZvcgvÎvi cwieZ©‡bi 

mv‡_ cwiewZ©Z nq| Avevi, w̄ ’i AvqZ‡b M¨v‡mi Pvc Gi ZvcgvÎvi cwieZ©‡bi mv‡_ cwiewZ©Z nq| M¨v‡mi G 

a‡g©i Dci wfwË K‡i M¨vm _v‡g©vwgUvi (Gas Thermometers) wbwg©Z n‡q‡Q| Gfv‡e, ˆe ỳ¨wZK †iva 

_v‡g©vwgUv‡i, cøvwUbv‡gi ˆe`y¨wZK †iv‡ai DòZvwgwZ bxwZgvjvi Dci wbf©i K‡i cøvwUbvg †iva _v‡g©vwgUvi 

(Platinum Resistance Thermometers) wbwg©Z n‡q‡Q| 

 

D”P ZvcgvÎv wbY©‡qi Rb¨ D”PZi ZvcgvÎv wewKiY cvB‡ivwgUv‡i DËß e ‘̄i wewKiY ag© Kv‡R jvwM‡q 500oC Gi 

†ewk ZvcgvÎv cwigvc Kiv nq| 
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ZvcgvÎv cwieZ©‡bi mv‡_ mv‡_ c`v‡_©i †h we‡kl a‡g©i cwieZ©b nq Ges †h a‡g©i cwieZ©‡bi Dci wfwË K‡i 

mnR I wbf©yj fv‡e ZvcgvÎv wbY©q Kiv hvq, c`v‡_©i H ag©̧ wj‡K DòZvwgwZ ag© (Thermometric Properties) 
e‡j| †h mKj c`v‡_©i DòZvwgwZ ag©‡K e¨envi K‡i _v‡g©vwgUvi ˆZwi Kiv nq Zv‡`i‡K DòZvwgwZ c`v_© 

(Thermometric Substances) e‡j| Dc‡ii A‡jvPbv †_‡K Avgiv †R‡bwQ †h, mvaviYZ DòZvwgwZ c`v‡_©i ev 

Zvi a‡g©i bvg Abymv‡i _v‡g©vwgUv‡ii bvgKiY Kiv nq| 

 

ZvcgvÎv cwigv‡ci Rb¨ _v‡g©vwgUv‡ii b‡j GKwU `vM KvUv † ‹̄j cÖ‡qvRb nq| `vM KvUvi Rb¨ ỳwU we‡kl 

ZvcgvÎv‡K wbw ©̀ó Kiv nq| G ỳwU we‡kl ZvcgvÎv‡K _v‡g©vwgUv‡ii w¯’ivsK (Fixed point) e‡j| cvi` 

_v‡g©vwgUv‡ii †ÿ‡Î ei‡di MjbvsK‡K wbgœ w ’̄ivsK (Lower Fixed point) Ges cvwbi ùzUv¼‡K EaŸ© w¯’ivsK 

(Upper Fixed point) aiv nq| b‡ji †h `ywU we›`y‡Z wbgœ w¯’ivsK Ges EaŸ© w¯’ivsK `vM KvUv nq Zv‡`i wbgœ w¯’i 

we›`y Ges EaŸ© w¯’i we›`y e‡j| 

 

wbgœ w¯’i we›`y: †h ZvcgvÎvq cÖgvY Pv‡c weï× eid cvwbi mv‡_ mvg¨ve¯’vq _vK‡Z cv‡i A_©vr †h ZvcgvÎvq weï× 

eid Mj‡Z ïiæ K‡i Zv‡K wbgœ w¯’i we› ỳ ev eid we›`y e‡j| 

 

EaŸ© w¯’i we› ỳ: †h ZvcgvÎvq cÖgvY Pv‡c weï× cvwb Rjxq ev‡®úi mv‡_ mvg¨ve¯’vq _vK‡Z cv‡i A_©vr †h 

ZvcgvÎvq weï× cvwb Rjxq ev‡®ú cwiYZ n‡Z ïiæ K‡i Zv‡K EaŸ© w¯’i we› ỳ ev w÷g we›`y e‡j| 

 

_v‡g©vwgUv‡ii EaŸ© Ges wbgœ w¯’i we›`yi ga¨eZ©x ZvcgvÎvi e¨eavb‡K †gŠwjK AšÍi ev †gŠwjK e¨eavb 

(Fundamental Interval) e‡j| G †gŠwjK e¨eavb‡K mgvbfv‡e fvM K‡i wewfbœ ZvcgvÎvi †¯‹j ˆZwi Kiv nq| 

 

awi, wbgœ w¯’i we›`y Z_v eid we›`y Ges EaŸ© w¯’i we›`y Z_v w÷g we›`yi ZvcgvÎv h_vµ‡g ice Ges steam| Avevi 

g‡b Kwi, G ỳB ZvcgvÎvq DòZvwgwZK GKwU a‡g©i gvb h_vµ‡g Xice Ges Xsteam| Aci GKwU ZvcgvÎv †hgb 

 †Z H a‡g©i gvb hw` X 

nq Ges †gŠwjK e¨eavb‡K hẁ  N wU mgvb fv‡M wef³ Kiv hvq, Zvn‡j H ZvcgvÎv 

Z_v  Gi gvb n‡e- 

 ice ice

steam ice steam ice

X X
X X

 
 

 


 
 

 

ev, 

ice ice

steam ice

X X
N X X

  



.... ..... ...... ...... ...... .... ..... ...... ...... ...... .... ..... ...... ........ ...... ...... ......(10.1) 

 

ZvcgvÎvi wewfbœ †¯‹j i‡q‡Q| mgxKiY (10.1) e¨envi K‡i wewfbœ †¯‹‡j _v‡g©vwgUvi `vMvw¼Z Kiv nq| wewfbœ 

†¯‹‡j eid we› ỳ I w÷g we›`yi ZvcgvÎv wewfbœ aiv nq| wb‡P Avgiv ZvcgvÎv cwigv‡ci K‡qKwU †¯‹j m¤ú‡K© 

Av‡jvPbv Kie| 

†mjwmqvm †¯‹j: G †¯‹‡j eid we›`y‡K 00

 Ges w÷g we› ỳ‡K 1000

 a‡i ga¨eZ©x †gŠwjK e¨eavb‡K 100 fv‡M fvM 

Kiv nq| GK GKwU fvM‡K GK wWwMÖ †mjwmqvm (1oC) e‡j| 

 

†mjwmqvm †¯‹‡ji †ÿ‡ÎÑ 

ice =0oC,  steam=100oC 
 

N=steam   ̶  ice=100oC  ̶  0oC=100oC 
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myZivs, †mjwmqvm †¯‹‡ji Rb¨ mgxKiY (10.1) †_‡K cvIqv hvq, 

 
0 C

100 C

o
ice

o
steam ice

X X
X X

 



 

ev, 100 Cice

steam ice

X X
X X

 
 


 .... ..... ...... ...... ...... .... ..... ...... ...... ...... .... ..... ...... ...... ........ .......... (10.2) 

 

†mjwmqvm †¯‹‡j _v‡g©vwgUvi `vMv¼‡bi Rb¨ (10.2) mgxKiY e¨envi Kiv nq| 

 

dv‡ibnvBU †¯‹j: G †¯‹‡j eid we›`y‡K 320F Ges w÷g we› ỳ‡K 2120F a‡i ga¨eZ©x †gŠwjK e¨eavb‡K 180 

fv‡M fvM Kiv nq| GK GKwU fvM‡K GK wWwMÖ dv‡ibnvBU (1oF) e‡j| 

dv‡ibnvBU †¯‹‡ji †ÿ‡ÎÑ 

ice = 320F,  steam = 2120F 
 

Ges N=steam   ̶  ice = 2120F  ̶  320F = 1800F 
 

myZivs, dv‡ibnvBU †¯‹‡ji Rb¨ mgxKiY (10.1) †_‡K cvIqv hvq, 

 
o

o

32 F
180 F

ice

steam ice

X X
X X

 



 

ev, 180 F + 32 Fice

steam ice

X X
X X

 
 


  .... ..... ...... ...... ...... .... ... ...... ...... ...... .... ..... ...... ...... ......... (10.3) 

 

dv‡ibnvBU †¯‹‡j _v‡g©vwgUvi `vMv¼‡bi Rb¨ (10.3) mgxKiY e¨envi Kiv nq| 

ZvcgvÎvi GmAvB (SI) GKK n‡”Q †Kjwfb (kelvin)| 

 

cvwbi ˆÎa we› ỳ: 4.5 mm cvi`¯Í¤¢ Pv‡c †h ZvcgvÎvq weï× eid, cvwb I Rjxq ev®ú Zvcxq mgZvq _v‡K, 

Zv‡K cvwbi ˆÎa we› ỳ e‡j| cvwbi ˆÎa we› ỳi ZvcgvÎv 273.16 K wba©viY Kiv n‡q‡Q| Gi Dci wfwË K‡i cig 

k~b¨ ZvcgvÎv 0 K, eid we›`y 273.15 K Ges w÷g we›`y 373.15 K aiv nq| ZvcgvÎv cwigv‡ci †Kjwfb †¯‹‡j 

eid we›`y‡K 273.15 K Ges w÷g we›`y‡K 373.15 K a‡i †gŠwjK e¨eavb‡K 100 fv‡M fvM Kiv nq| GK GKwU 

fvM‡K GK †Kjwfb (1 K) ejv nq| 

 

†mjwmqvm Ges †Kjwfb †¯‹‡ji g‡a¨ m¤úK© n‡”Q 

K C 273.15   .... ..... ...... ...... ...... .... ... ...... ...... ...... .... ..... ...... ...... ....... ......... .......... (10.4) 

 

eid we› ỳ‡K 273.15 Gi cwie‡Z© 273K aiv nq wnmve wbKv‡ki myweavi Rb¨| myZivs 

K C 273  .... ..... ...... ...... ...... .... ... ...... ...... ...... .... ..... ...... ...... ....... ....... ....... ........... (10.5) 

 

mvaviYZ ZvcgvÎv‡K †mjwmqvm †¯‹‡j  Ges †Kjwfb † ‹̄‡j T Øviv cÖKvk Kiv nqÑ 

273T    .... ..... ...... ...... ...... .... ..... ...... ...... ...... .... ..... ...... ...... ...... .... ..... ...... ...... ...... .....(10.6) 

 

†Kjwfb: cvwbi ˆÎa we› ỳi ZvcgvÎvi 

16.273
1

†K GK †Kjwfb (1K) e‡j| 

 

†mjwmqvm, dv‡ibnvBU ev †Kjwfb † ‹̄‡ji †h †Kv‡bv GKwU‡Z cÖvß ZvcgvÎvi gvb Ab¨ † ‹̄‡j Kx n‡e Zv wb‡Pi 

m¤ú‡K©i mvnv‡h¨ wbY©q Kiv hvq: 

C F -32 K - 273
5 9 5
  ..... ..... ...... .... ..... ...... ...... ...... .... ..... ....... (10.7) 
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MvwYwZK D`vniY 10.1: GKwU wbw`©ó †iva _v‡g©vwgUv‡ii †iva eid we›`y I w÷g we›`y‡Z h_vµ‡g 4.7 Ges 

8.7| †Kvb Zi‡j ’̄vcb Ki‡j Gi †eva 7.1 nq| Zi‡ji ZvcgvÎv wbY©q Kiæb| 

 

mgvavb: Avgiv Rvwb, 

o0

100 0

100 CX X
X X

 
 


 

o7.1 4.7 100 C
8.7 4.7

 


 

o2.4 100 C
4

   

o60 C  

DËi: 

o60 C  

 

MvwYwZK D`vniY 10.2: †Kvb ZvcgvÎvq †mjwmqvm I dv‡ibnvBU †¯‹‡j GKB cvV cvIqv hvq? 

 

mgvavb: Avgiv Rvwb, 

C F 32
5 9




 

ev,

32
5 9
x x 


 

ev, 9x = 5x   160 
ev, 4x =   160 
 x =   400 

DËi: 

o40 C Ges 

o40 F  

 

 

 

mvi-ms‡ÿc :  

 Zvcxq mgZv: †h Ae ’̄vq Zvcxqfv‡e mshy³ e¯‘̧ ‡jvi g‡a¨ Zv‡ci Av`vb-cÖ̀ vb N‡U bv, Zv‡K Zvcxq mgZv 

e‡j| 

 _v‡g©vwgUvi: †h h‡š¿i mvnv‡h¨ †Kv‡bv e¯‘i ZvcgvÎv wbf©yjfv‡e cwigvc Kiv hvq, Zv‡K _v‡g©vwgUvi ev 

Zvcgvb hš¿ e‡j| 

 wbgœ w¯’i we›`y: †h ZvcgvÎvq cÖgvY Pv‡c weï× eid cvwbi mv‡_ mvg¨ve¯’vq _vK‡Z cv‡i, A_©vr †h 

ZvcgvÎvq weï× eid Mj‡Z ïiæ K‡i Zv‡K wbgœ w¯’i we›`y ev eid we› ỳ e‡j| 

 EaŸ© w¯’i we›`y: †h ZvcgvÎvq cÖgvY Pv‡c weï× cvwb Rjxq ev‡®úi mv‡_ mvg¨ve¯’vq _vK‡Z cv‡i A_©vr †h 

ZvcgvÎvq weï× cvwb Rjxq ev‡®ú cwiYZ n‡Z ïiæ K‡i Zv‡K EaŸ© w¯’i we› ỳ ev w÷g we›`y e‡j| 

 ˆÎa we› ỳ: 4.58 mm cvi`¯Í¤¢ Pv‡c †h ZvcgvÎvq weï× eid, cvwb I Rjxq ev®ú Zvcxq mgZvq _v‡K, 

Zv‡K cvwbi ˆÎa we›`y e‡j| 

 †Kjwfb: cvwbi ˆÎa we› ỳi ZvcgvÎvi 

16.273
1

†K GK †Kjwfb (1 K) e‡j| 

 

GLv‡b,  

eid we› ỳ‡Z †iva, X0=4.7  
w÷g we›`y‡Z †iva, X100=8.7  

wb‡Y©q ZvcgvÎvq †iva, X=7.1  

wb‡Y©q ZvcgvÎv, =? 

GLv‡b,  

     C = F = x 
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cv‡VvËi g~j¨vqb-10.1 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| †h ZvcgvÎvq cÖgvY Pv‡c weï× cvwb Rjxq ev‡®ú cwiYZ n‡Z ïiæ K‡i, Zv‡K ejv nqÑ 

 (K) wbgœ w¯’i we›`y  

 (L) EaŸ© w¯’i we›`y 

 (M) ˆÎa we› ỳ  

 (N) w÷g we› ỳ| 

2| †h ZvcgvÎvq cÖgvY Pv‡c weï× eid Mj‡Z ïiæ K‡i, Zv‡K ejv nqÑ 

 (K) wbgœ w¯’i we›`y  

 (L) EaŸ© w¯’i we›`y 

 (M) ˆÎa we› ỳ  

 (N) w÷g we› ỳ| 

3| cvwbi ˆÎa we› ỳi ZvcgvÎv aiv nqÑ 

 (K) 0oC  

 (L) 273.15K 

 (M) 273.16K  

 (N) 273K 
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 Zvcwe`¨vi cÖ_g m~Î 

First Law of Thermodynamics 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 ZvcMwZwe`¨vi cÖ_g m~Î e¨vL¨v Ki‡Z cvi‡eb| 

 Zvcxq wm‡÷‡gi aviYv e¨vL¨v Ki‡Z cvi‡eb| 

 Af¨šÍixY kw³i aviYv e¨vL¨v Ki‡Z cvi‡eb| 

 †Kv‡bv wm‡ó‡g Zvc, Zvi Af¨šÍixY kw³ Ges m¤úbœ Kv‡Ri g‡a¨ m¤úK© we‡kølY Ki‡Z cvi‡eb| 

 

10.2.1: ZvcMwZwe`¨vi cÖ_g m~‡Îi aviYv  

Concept of First Law of Thermodynamics 
 

KvR Kivi mvg_©̈ ‡K kw³ e‡j| c„w_ex‡Z kw³i wewfbœ iƒc i‡q‡Q| †hgb- hvwš¿K kw³, Zvckw³, ZvwoZ‡PŠ¤̂K 

kw³, kã kw³, Pz¤K̂ kw³| wewfbœ Kv‡Ri Rb¨ wewfbœ cÖKvi kw³i cÖ‡qvRb nq| Gme kw³i g‡a¨ Avevi 

cvi¯úwiK iƒcvšÍi N‡U| hvwš¿K kw³ †_‡K Zvckw³i Drcbœ nq| Zvckw³ Lye mn‡RB cvIqv hvq| †Kv‡bv e ‘̄ 

†cvov‡j Zvc Drcbœ nq| Zvckw³ mnRjf¨ nIqvq, G kw³‡K wKfv‡e KvR Z_v hvwš¿K kw³‡Z cwiYZ Kiv hvq 

Zv wb‡q ˆeÁvwbKiv eû M‡elYv Pvwj‡q‡Qb| 

 

weÁvbx Ryj me©cÖ_g KvR I Zv‡ci g‡a¨ m¤úK© ¯’vcb K‡ib Ges G m¤úK©wU GKwU m~‡Îi mvnv‡h¨ cÖKvk K‡ib| 

G m~Î‡K Ry‡ji m~Î Avevi ZvcMwZwe`¨vi cÖ_g m~ÎI ejv nq| 

 

m~Î: KvR Z_v hvwš¿K kw³‡K Zv‡c ev Zvckw³‡K Kv‡R Z_v hvwš¿K kw³‡Z iƒcvšÍwiZ Kiv n‡j hvwš¿K kw³ Ges 

Zvc ci¯ú‡ii mgvbycvwZK n‡e| 

myZivs, W  H 

 ev, W = JH .... ..... ...... ...... ...... ...... ....... ...... ...... (10.8) 

GLv‡b, W n‡jv Kv‡Ri cwigvY, H n‡jv Zv‡ci cwigvY Ges J n‡”Q Ry‡ji aªeK| J †K Zv‡ci hvwš¿K mgZv 

(mechanical equivalent) ev Ryj Zzj¨v¼ (Joule’s equivalent)-I ejv nq| 

 

ZvcMwZwe`¨vi cÖ_g m~Î kw³i wbZ¨Zv m~‡Îi GKwU we‡kl iƒc| (10.8) mgxKi‡Y H=1 n‡j W=J nq| G †_‡K 

ejv hvq, GKK Zvc Drcbœ Ki‡Z †h cwigvY KvR Ki‡Z nq ev GKK Zvc Øviv †h cwigvY KvR Kiv hvq Zv‡K 

Zv‡ci hvwš¿K Zzj¨v¼ ev mgZv e‡j| 

 

10.2.2: ZvcMwZ m¤úK©xq K‡qKwU ivwk 

wm‡÷g (System) 
c`v‡_©i ev Ro RM‡Zi GKwU Ask hv cixÿv-wbixÿvi Rb¨ we‡ePbv Kiv nq, †mB wbw ©̀ó Ask‡K wm‡÷g ev e¨e ’̄v 

e‡j|  

 

cwicvk¦© ev cwi‡ek (Surrounding) 
wm‡÷‡gi evwn‡i mewKQz‡KB Gi cwicvk¦© ev cwi‡ek e‡j| Ab¨K_vq ejv hvq, wm‡÷g †h e¨e ’̄vi mv‡_ kw³ 

wewbg‡q mÿg, †m e¨e ’̄v‡K H wm‡÷‡gi cwicvk¦© e‡j| 

cvV-10.2 
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mvg¨ve¯’v (Equilibrium): mvg¨ve¯’vq wm‡÷g ev e¨e ’̄vi mKj we›`y‡Z ZvcMZxq ’̄vbv¼ A_©vr Pvc (p), AvqZb 

(V) Ges ZvcgvÎvi (T) gvb mgvb| 

 

e¨e ’̄v ev wm‡ó‡gi Ae¯’v (State of a System) 
ZvcMZxq Av‡jvPbvi †ÿ‡Î, †h mKj ivwki gvb †Kv‡bv wm‡÷g ev e¨e¯’vi Ae¯’v eY©bv K‡i, †mB ivwk¸‡jv‡K 

ZvcMZxq ’̄vbv¼ (Coordinates) ev Ae ’̄v cwieZ©x (Variables) e‡j| †hgb: mvg¨ve ’̄vq Pvc p, AvqZb V Ges 

DòZv T Gi mvnv‡h¨ wm‡óg‡K eY©bv Kiv nq|  

 

ZvcMZxq cÖwµqv (Thermodynamic Process) 
†Kv‡bv wm‡÷g ev e¨e ’̄vq †h cwieZ©‡bi Kvi‡Y ZvcMZxq ’̄vbv‡¼i cwieZ©b nq, †m cwieZ©b‡K ZvcMZxq cÖwµqv 

e‡j| 

 

wm‡÷g wZb cÖKvi nq, †hgb- Db¥y³ wm‡÷g, e× wm‡÷g Ges wew”Qbœ wm‡÷g| 

 

Db¥y³ wm‡÷g (Open System): †h wm‡÷‡g cwicvk¦© ev cwi‡e‡ki mv‡_ fi I kw³ DfqB wewbgq Ki‡Z cv‡i 

Zv‡K Db¥y³ wm‡÷g e‡j| 

 

e× wm‡÷g (Closed System): †h wm‡÷‡g cwicvk¦© ev cwi‡e‡ki mv‡_ ïay kw³ wewbgq Ki‡Z cv‡i wKš‘ fi 

wewbgq Ki‡Z cv‡i bv Zv‡K e× wm‡÷g e‡j| 

 

wew”Qbœ wm‡÷g (Isolated System): †h wm‡÷g cwicvk¦© ev cwi‡ek Øviv cÖfvweZ nq bv, A_©vr fi ev kw³ †Kv‡bv 

wKQzi wewbgq K‡i bv, Zv‡K wew”Qbœ wm‡÷g e‡j| 

 

Af¨šÍixY kw³ (Internal Energy) 
cÖ‡Z¨K wm‡÷‡gi g‡a¨ kw³ AšÍwb©wnZ ev myß Ae¯’vq _v‡K hv KvR m¤úv`b Ki‡Z cv‡i Ges Ab¨ kw³‡Z 

iƒcvšÍwiZ n‡Z cv‡i| wm‡÷‡g Zvc cÖ‡qvM Ki‡j G Af¨šÍixY kw³ e„w× cvq Ges wm‡÷g‡K kxZj Ki‡j G 

Af¨šÍixY kw³ n«vm cvq| 

 

10.2.3: ZvcMwZwe`¨vi cÖ_g m~Î: Zvc, Af¨šÍixY kw³ ev Kv‡Ri g‡a¨ m¤úK© 

First Law of Thermodynamics: Relation among Heat, Internal Energy and Work 
 

ZvcMwZwe`¨vi cÖ_g m~Î g~jZ: kw³i wbZ¨Zv m~‡Îi GKwU we‡kl iƒc| weÁvbx K¬wmqvm (Clausius) GB m~Î‡K 

mvaviYfv‡e eY©bv K‡ib| weÁvbx K¬wmqv‡mi g‡Z, †Kv‡bv wm‡ó‡g Zvc kw³ Ab¨ †Kv‡bv kw³‡Z iƒcvšÍwiZ n‡j ev 

Ab¨ †Kv‡bv kw³ Zvc kw³‡Z iƒcvšÍwiZ n‡j, wm‡ó‡gi †gvU kw³i cwigvY AcwiewZ©Z ev GKB _v‡K| G‡K 

K¬wmqv‡mi gZev` e‡j| weÁvbx K¬wmqvm ZvcMwZwe`¨vi 1g m~Î‡K wbgœwjwLZfv‡e cÖKvk K‡ib| 

m~Î: hLb †Kv‡bv wm‡÷‡g Zvckw³ mieivn Kiv nq ZLb †mB Zvckw³i wKQz Ask wm‡÷‡gi Af¨šÍixY kw³ 

e„w×‡Z mnvqZv K‡i Ges Zvckw³i evwK Ask Øviv wm‡÷g Zvi cwi‡e‡ki Dci evwn¨K KvR m¤úv`b K‡i| 

 

awi, †Kv‡bv wm‡÷‡g Q cwigvY Zvckw³ mieivn Kiv n‡jv| G‡Z wm‡÷‡gi Af¨šÍixY kw³i cwieZ©b n‡jv U 

Ges wm‡÷g Øviv cwi‡e‡ki Ici evwn¨K m¤úvw`Z Kv‡Ri cwigvY n‡jv W 

DcwiD³ m~Îvbymv‡i- 

Q = U +W 

ÿz`ªvwZÿz`ª cwieZ©‡bi mgq GB mgxKiY‡K †jLv hvq, 

dQ = dU + dW .... ..... ...... ...... ..... .... ..... ...... ...... ...... .... ..... ...... ...... ...... .............(10.9) 
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Dc‡ii mgxKi‡Yi dQ, dU Ges dW ivwk¸‡jv abvZ¥K Ges FbvZ¥K n‡Z cv‡i| 

(i) Q ev dQ abvZ¥K aiv n‡e hw` wm‡÷‡g Zvc mieivn Kiv nq Ges FYvZ¥K n‡e hw` Zvckw³ wm‡÷g 

†_‡K cwi‡e‡k hvq ev wm‡÷g Zvc nvivq| 

(ii)  dU abvZ¥K n‡e hw` wm‡÷‡gi Af¨šÍixY kw³ e„w× cvq Ges dU FYvZ¥K n‡e hw` wm‡÷‡gi Af¨šÍixY 

kw³ n«vm cvq| 

(iii) dW abvZ¥K n‡e hw` wm‡÷‡gi Øviv cwicv‡k¦©i Dci KvR m¤úvw`Z nq Ges dW FYvZ¥K n‡e hw` 

cwicvk¦© wm‡÷‡gi Dci KvR K‡i| 

 

10.2.4: ZvcMwZwe`¨vi cÖ_g m~‡Îi e¨envi: cÖmviYkxj M¨vm Øviv K…Z KvR 

Uses of First Law of Thermodynamics: Work Done by an Expanding Gas 
 

(K) mgPvc cÖwµqv (Isobaric Process) 
†h ZvcMZxq cÖwµqvq wm‡÷‡gi Pv‡ci †Kv‡bv cwieZ©b nq bv Zv‡K mgPvc cÖwµqv e‡j| 

aiv hvK, GKwU wmwjÛv‡ii g‡a¨ wKQz M¨vm Ave× Av‡Q (wPÎ 10.1)| Gi mv‡_ GKwU Nl©Ynxb wc÷b mshy³ Av‡Q 

Ges wc÷‡bi cȪ ’‡”Q‡`i †ÿÎdj A| M¨v‡mi Pvc p n‡j wc÷‡bi Ici M¨v‡mi PvcRwbZ †gvU e‡ji cwigvY pA 

n‡e| GLb GKwU evwn¨K ej; F hvi gvb wc÷‡bi Ici M¨v‡mi PvcRwbZ e‡ji mgvb; hw` wc÷‡bi Ici 

wµqvkxj nq Z‡e wc÷bwU mvg¨ve ’̄vq _vK‡e| 

M¨v‡mi cÖmviY NU‡j wc÷bwU evB‡ii w`‡K AwZ ÿz`ª `~iZ¡ dx cwigvY m‡i hv‡e| dx AwZÿz`ª nIqvq M¨v‡mi Pvc 

AcwieZ©bkxj we‡ePbv Kiv hvq| F e‡ji wecix‡Z evwn¨K Kv‡Ri cwigvY dW n‡j 

       dW = Fdx 
 = PAdx 

     dW = PdV 
 

GLv‡b, dV=Adx 
awi, w ’̄i Pv‡c M¨v‡mi AvqZb V1 †_‡K V2 †Z 

cwiewZ©Z n‡q‡Q| 

G Ae ’̄vq M¨vm KZ©„K †gvU K…Z KvR- 

W = p(V2-V1) 
K…Z KvR=Pvc  AvqZ‡bi cwieZ©b| 

 

Avgiv Rvwb, dQ = dU+dW   [ZvcMwZwe`¨vi cÖ_g m~Î] 

DcwiD³ mgxKi‡Y dW = pdV ewm‡q cvBÑ 

dQ = dU+pdV .... ..... ...... ...... ..... ... ..... ......  .... ..... ...... ...... ......  .... ..... ...... ...... ......  ..............(10.10) 

 

(L) m‡gvò cÖwµqv (Isothermal Process) 
†h ZvcMZxq cÖwµqvq wm‡÷‡gi ZvcgvÎv w¯’i _v‡K Zv‡K m‡gvò cÖwµqv e‡j| 

 

ZvcMwZwe`¨vi cÖ_g m~Î †_‡K Avgiv cvB, 

dQ=dU+dW 

 

m‡gvò cÖwµqvq ZvcgvÎv w¯’i _v‡K e‡j wm‡÷‡gi AšÍwb©wnZ ev AšÍ̄ ’ kw³i †Kv‡bv cwieZ©b nq bv, A_©vr dU=0 
    dW=dQ 

 

A_©vr m‡gvò cÖwµqvq †Kv‡bv wm‡÷g KZ©„K K…Z KvR H wm‡÷‡g mieivnK…Z †gvU Zvckw³i mgvb| 

 

wPÎ: 10.1 
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(M) iæ×Zvcxq cÖwµqv (Adiabatic process) 
†h ZvcMZxq cÖwµqvq wm‡÷g †_‡K Zvc evB‡i hv‡e bv ev evB‡i †_‡K †Kv‡bv Zvc wm‡÷‡g Av‡m bv Zv‡K 

iæ×Zvcxq cÖwµqv e‡j| 

ZvcMwZwe`¨vi cÖ_g m~Î †_‡K Avgiv cvBÑ 

dQ = dU+dW 

 

†h‡nZz iæ×Zvcxq cÖwµqvq wm‡÷‡gi mv‡_ cwicv‡k¦©i Zv‡ci Av`vb-cÖ̀ vb nq bv myZivs dQ=0| GLb 

ZvcMwZwe`¨vi cÖ_g m~Î †_‡K Avgiv cvB- 

       0 = dU + dW 
 dW =  dU 

 

iæ×Zvcxq cÖmvi‡Yi †ÿ‡Î wm‡÷g †h KvR m¤úv`b K‡i Zv wm‡÷‡gi Af¨šÍixY kw³ Øviv m¤úvw`Z nq e‡j 

wm‡÷‡gi Af¨šÍixY kw³ n«vm cvq ev wm‡÷g VvÛv nq| iæ×Zvcxq ms‡KvP‡bi †ÿ‡Î evBi †_‡K kw³ mieivn 

K‡i wm‡÷‡gi Ici KvR m¤úvw`Z nq e‡j wm‡÷‡gi Af¨šÍixY kw³ e„w× cvq Ges wm‡÷‡gi ZvcgvÎvI e„w× 

cvq| 

AZGe ejv hvq, iæ×Zvcxq ms‡KvP‡b wm‡÷g Dò nq Ges iæ×Zvcxq cÖmvi‡Y wm‡÷g kxZj nq| 

 

MvwYwZK D`vniY: 10.3: GKwU wm‡÷g cwi‡ek †_‡K 1000 J Zvckw³ †kvlY Kivq Gi AšÍt¯’ kw³ 800 J e„w× 

†cj| wm‡÷g KZ©„K cwi‡e‡ki Dci m¤úvw`Z Kv‡Ri cwigvY wbY©q Kiæb| 

mgvavb: Avgiv Rvwb,  

Q = U + W 
 W = Q  ̶  U 

= 1000  ̶  800 
= 200 J 

DËi: 200 J 
 

MvwYwZK D`vniY: 10.4: wc÷bhy³ GKwU wmwjÛv‡i wKQz M¨vm Ave× Av‡Q| M¨v‡mi Pvc 300 Pa w ’̄i †i‡L ax‡i 

ax‡i 800 J Zvckw³ mieivn Kivq 900 J KvR m¤úvw`Z nq| M¨v‡mi AvqZb Ges Af¨šÍixY kw³i cwieZ©b 

wbY©q Kiæb| 

 

mgvavb: Avgiv Rvwb, 

W = pV 

 V =
W
p


 

=

900
300

=3m3
 

 

Avevi, 

Q = U+W 
 U = Q  ̶ W 

= 800  ̶  900 
=  ̶ 100 J  [FYvZœK wPý Øviv eySvq †h mgPvc cÖwµqvq M¨v‡mi AšÍ¯’ kw³ n«vm cvq] 

DËi: -100 J 
 

GLv‡b,  

Pvc, p=300pa 
Zvckw³, Q=800 J 
K…ZKvR, W=900 J 
AvqZ‡bi cwieZ©b, V=? 
Af¨šÍixY kw³i cwieZ©b, U=? 

GLv‡b,  

AšÍ:¯’ kw³i cwieZ©b, U = 800 J 
†kvwlZ Zvc, Q = 1000 J 
K…Z KvR, W = ? 
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mvi-ms‡ÿc :  

 ZvcMwZwe`¨vi cÖ_g m~Î: hLb †Kv‡bv wm‡÷‡g Zvckw³ mieivn Kiv nq ZLb †mB Zvckw³i wKQz Ask 

wm‡÷‡gi Af¨šÍixY kw³ e„w×‡Z mnvqZv K‡i Ges Zvckw³i evwK Ask Øviv wm‡÷g Zvi cwi‡e‡ki Dci 

evwn¨K KvR m¤úv`b K‡i| 

 wm‡÷g: c`v‡_©i ev Ro RM‡Zi GKwU Ask hv cixÿv-wbixÿvi Rb¨ we‡ePbv Kiv nq| G wbw ©̀ó Ask‡K 

wm‡÷g e‡j| 

 mgPvc cÖwµqv: †h ZvcMZxq cÖwµqvq wm‡÷‡gi Pv‡ci †Kv‡bv cwieZ©b nq bv, Zv‡K mgPvc cÖwµqv e‡j| 

 m‡gvò cÖwµqv: †h ZvcMZxq cÖwµqvq wm‡÷‡gi ZvcgvÎv w¯’i _v‡K, Zv‡K m‡gvò cÖwµqv e‡j| 

 iæ×Zvcxq cÖwµqv: †h ZvcMZxq cÖwµqvi wm‡÷g †_‡K Zvc evB‡i hv‡e bv ev evBi †_‡K †Kv‡bv Zvc 

wm‡÷‡g Av‡m bv Zv‡K iæ×Zvcxq cÖwµqv e‡j| 

 Af¨šÍixY kw³: cÖ‡Z¨K wm‡÷‡gi g‡a¨ kw³ AšÍwb©wnZ ev myß Ae ’̄vq _v‡K hv KvR m¤úv`b Ki‡Z cv‡i 

Ges Ab¨ kw³‡Z iƒcvšÍwiZ n‡Z cv‡i| wm‡÷‡g Zvc cÖ‡qvM Ki‡j G Af¨šÍixY kw³ e„w× cvq Ges 

wm‡÷g‡K kxZj Ki‡j G Af¨šÍixY kw³ n«vm cvq| 

 

 

cv‡VvËi g~j¨vqb-10.2 

 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| ZvcMwZwe`¨vi cÖ_g m~Î †KvbwU? 

 (K) dQ=dU       

 (L) dQ=dU+dW  

 (M) dU=dQ+dW    

 (N) dW=dU+dQ 

2| ZvcMwZwe`¨vi cÖ_g m~Î wb‡Pi †Kvb ỳwU ivwki g‡a¨ m¤úK© ’̄vcb K‡i? 

 (K) Zvc I KvR    

 (L) ej I kw³  

 (M) KvR I ÿgZv   

 (N) Zvc I ÿgZv 
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M¨v‡mi †gvjvi Av‡cwÿK Zvc 

Molar Specific Heat of a Gas 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 M¨v‡mi †gvjvi Av‡cwÿK Zvc e¨vL¨v Ki‡Z cvi‡eb| 

 M¨v‡mi †gvjvi Av‡cwÿK ZvcØq e¨vL¨v I G‡`i m¤úK© wjL‡Z cvi‡eb| 

 M¨v‡mi †gvjvi Av‡cwÿK ZvcØ‡qi AbycvZ () e¨vL¨v Ki‡Z cvi‡eb| 

 iæ×Zvcxq cwieZ©‡bi †ÿ‡Î Av`k© M¨v‡mi Pvc I AvqZ‡bi m¤úK© eY©bv Ki‡Z cvi‡eb Ges  Gi ¸iæZ¡ 

eY©bv Ki‡Z cvi‡eb| 

 

10.3.1: M¨v‡mi †gvjvi Av‡cwÿK Zvc ev †gvjvi Zvcxq ÿgZv   

(Molar Specific Heat or Molar Heat Capacity of a Gas) 
 

†Kv‡bv c`v‡_©i GK †gv‡ji ZvcgvÎv GK †Kjwfb e„w× Ki‡Z cÖ‡qvRbxq Zvc‡K H c`v‡_©i †gvjvi Av‡cwÿK 

Zvc ev †gvjvi Zvcxq ÿgZv e‡j| 

†Kv‡bv c`v‡_©i m †gv‡ji ZvcgvÎv T †Kjwfb e„w× Ki‡Z hẁ  Q Ryj Zvckw³i cÖ‡qvRb nq Zvn‡j H 

c`v‡_©i †gvjvi Av‡cwÿK Zvc, 

C = 
1
m  

Q
T   ... ............ .............. ........... ........ ....... ......... .......... ......... (10.11) 

ZvcgvÎv cwieZ©‡bi Rb¨ c`v‡_©i Pvc Ges AvqZ‡bi cwieZ©b N‡U| KwVb I Zij c`v‡_©i Rb¨ Pvc I AvqZ‡bi 

cwieZ©b bMY¨ nIqvq Zv D‡cÿv Kiv hvq| wKš‘ M¨v‡mi †ÿ‡Î ZvcgvÎvi cwieZ©‡bi Rb¨ Pvc I AvqZ‡bi 

cwieZ©b A‡bK †ewk nIqvi Rb¨ M¨v‡mi Av‡cwÿK Zv‡ci msÁv †`Iqvi mgq Pvc I AvqZ‡bi kZ© wbw`©ó K‡i 

†`Iqv cÖ‡qvRb| `ywU †ÿ‡Îi cÖwZ Avgiv we‡klfv‡e AvMÖnx; (1) hLb Pvc w¯’i _v‡K Ges (2) hLb AvqZb w ’̄i 

_v‡K| 

 

w¯’i Pv‡c M¨v‡mi ‡gvjvi Av‡cwÿK Zvc, Cp  : 

Pvc w¯’i †i‡L GK †gvj M¨v‡mi ZvcgvÎv GK †Kjwfb e„w× Ki‡Z cÖ‡qvRbxq Zvckw³‡K w ’̄i Pv‡c M¨v‡mi ‡gvjvi 

Av‡cwÿK Zvc, Cp  e‡j| 

Pvc w¯’i †i‡L m †gvj M¨v‡mi ZvcgvÎv T †Kjwfb e„w× Ki‡Z hw` Q Ryj Zvckw³i cÖ‡qvRb nq Zvn‡j w¯’i 

Pv‡c H M¨v‡mi †gvjvi Av‡cwÿK Zvc, 

Cp   = 
1
m  

Q
T   ... .......... ........... ........... ........ ....... ......... .......... ......... (10.12) 

 

w¯’i AvqZ‡b M¨v‡mi ‡gvjvi Av‡cwÿK Zvc, Cv  : 

AvqZb w̄ ’i †i‡L ‡Kv‡bv M¨v‡mi GK †gv‡ji ZvcgvÎv GK †Kjwfb e„w× Ki‡Z cÖ‡qvRbxq Zvckw³‡K w ’̄i 

AvqZ‡b M¨v‡mi †gvjvi Av‡cwÿK Zvc, Cv  e‡j| 

cvV-10.3 
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AvqZb w ’̄i †i‡L m †gvj M¨v‡mi ZvcgvÎv T †Kjwfb e„w× Ki‡Z hw` Q Ryj Zvckw³i cÖ‡qvRb nq Zvn‡j 

w¯’i AvqZ‡b H M¨v‡mi †gvjvi Av‡cwÿK Zvc, 

Cv   = 
1
m  

Q
T   ... .......... ........... ........... ........ ....... ......... .......... ......... (10.13) 

 

GKwU Av`k© M¨v‡mi Rb¨, Cp ̶  Cv= R.. .......... ........... ........... ........ ....... ......... .......... ........... ......... (10.14) 

GLv‡b R n‡”Q mve©Rbxb †gvjvi M¨vm aªæeK| Gi gvb 8.31 Jmol-1K-1
| †h‡nZz mve©Rbxb M¨vm aªæeK R me©̀ v 

GKwU abvZœK ivwk, myZivs Cp > Cv| A_v©r Cp me©̀ vB Cv Gi †P‡q eo| 

 

10.3.2: w¯’i Pv‡c M¨v‡mi †gvjvi Av‡cwÿK Zvc I w¯’i AvqZ‡b M¨v‡mi †gvjvi Av‡cwÿK Zv‡ci 

AbycvZ (Ratio of molar specific heat of a gas at constant pressure and molar 
specific heat of a gas at constant Volume): 

ZvcMwZwe`¨vq w ’̄i Pv‡c M¨v‡mi †gvjvi Av‡cwÿK Zvc Cp Ges w ’̄i AvqZ‡b M¨v‡mi †gvjvi Av‡cwÿK Zvc Cv
Gi AbycvZ GKwU ¸iæZ¡c~Y© ivwk| GB ivwk‡K  Øviv m~wPZ Kiv nq; A_v©r  

  =  
Cp
Cv

   .......... ........... ........... ........ ....... ......... .......... ........ ............ (10.15) 

M¨v‡mi MwZZ‡Ë¡i mvnv‡h¨ GK cvigvYweK M¨v‡mi †ÿ‡Î cvIqv hvq, Cv   = 
2
3 R 

 Cp = Cv+ R = 
2
3 R + R = 

5
3 R 

 GK cvigvYweK M¨v‡mi Rb¨,  = 
Cp
Cv

 =  

5
3 R

 
2
3 R

 = 
5
3 = 1.67 

wØ cvigvYweK M¨v‡mi Rb¨,  = 
Cp
Cv

  = 
7
5 = 1.40 

eû cvigvYweK M¨v‡mi Rb¨,  = 
Cp
Cv

  = 
4
3 = 1.33 

iæ×Zvcxq cwieZ©‡bi †ÿ‡Î Pvc I AvqZ‡bi ga¨Kvi m¤úK© n‡”Q, pV = aªæeK ... ......... ..... ..... ....... (10.16) 

 

M¨v‡mi †gvjvi Av‡cwÿK ZvcØ‡qi AbycvZ () Gi ¸iæZ¡: bvbv Kvi‡Y M¨v‡mi †gvjvi Av‡cwÿK ZvcØ‡qi 

AbycvZ  AZ¨šÍ ¸iæZ¡c~Y©| wb‡P Gi K‡qKwU e¨envi D‡jøL Kiv n‡jv: 

1|  Gi gvb †_‡K M¨v‡mi AvYweK web¨vm m¤ú‡K© Rvbv hvq, A_v©r M¨vmwU GKcvigvYweK, wØcvigvYweK bv 

eûcvigvYweK ZvÕ Rvbv hvq| †hgb, †Kv‡bv M¨v‡mi †ÿ‡Î  = 1.4 n‡j †evSv hv‡e M¨vmwU wØcvigvYweK| 

2| M¨v‡m k‡ãi †e‡Mi gvb  Gi Dci wbf©i K‡i| †hgb, v = ට೛
  

3| iæ×Zvcxq cwieZ©‡bi mgq M¨v‡mi Pvc I AvqZ‡bi m¤úK©  Gi Dci wbf©i K‡i| †hgb, pV = aªæeK| 
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MvwYwZK D`vniY 10.5: Kve©b WvB A·vBW M¨v‡mi Rb¨ w̄ ’i AvqZ‡b I w ’̄i Pv‡c †gvjvi Av‡cwÿK Zvc wbY©q 

Kiæb| †`Iqv Av‡Q,  = 1.33 Ges R = 8.31 Jmol-1K-1
| 

mgvavb: Avgiv Rvwb, 

 Cp - Cv= R Ges  = 
Cp
Cv

  

 Cp = Cv 

Cv - Cv= R 

Cv = 
R
-1  

= 
8.31

1.33-1 

= 25.18 Jmol-1K-1
 

 Cp = Cv+ R = 25.18 + 8.31 

= 33.49 Jmol-1K-1  
 

DËi: Cv = 25.18 Jmol-1K-1 , Cp = 33.49 Jmol-1K-1
 

 

MvwYwZK D`vniY 10.6: cÖgvY ZvcgvÎv I Pv‡ci †Kv‡bv wbw`©ó cwigvY M¨vm nVvr cÖmvwiZ n‡q wØ¸Y AvqZb jvf 

K‡i| P‚ovšÍ Pvc KZ n‡e wbY©q Kiæb| ( = 1.4) 

mgvavb: Avgiv Rvwb, 

 p1V1
 = p2V2


 

 p2 = 
p1V1



 V2
   

= ቀ V
2V
ቁ

 1.013105  

= 3.84104 Nm-2
 

 

DËi: p2 = 3.84104 Nm-2 

 
 

 

mvi-ms‡ÿc :  

 w¯’i Pv‡c M¨v‡mi †gvjvi Av‡cwÿK Zvc, Cp : Pvc w ’̄i †i‡L GK †gvj M¨v‡mi ZvcgvÎv GK †Kjwfb e„w× 

Ki‡Z cÖ‡qvRbxq Zvckw³‡K w ’̄i Pv‡c M¨v‡mi †gvjvi Av‡cwÿK Zvc, Cp e‡j| Cp   = 
1
m  

Q
T    

 w¯’i AvqZ‡b M¨v‡mi †gvjvi Av‡cwÿK Zvc, Cv : AvqZb w ’̄i †i‡L GK †gvj M¨v‡mi ZvcgvÎv GK 

†Kjwfb e„w× Ki‡Z cÖ‡qvRbxq Zvckw³‡K w̄ ’i AvqZ‡b M¨v‡mi †gvjvi Av‡cwÿK Zvc, Cv e‡j|  

Cv= 
1
m  

Q
T    

 

GLv‡b,  

†gvjvi M¨vm aªæeK, R = 8.31 Jmol-1K-1 
                                = 1.33 

w¯’i Pv‡c †gvjvi Av‡cwÿK Zvc, Cp = ? 
w¯’i AvqZ‡b †gvjvi Av‡cwÿK Zvc, Cv = ? 

 

GLv‡b,  

Avw` Pvc, p1 = 1.013105 Nm-2 
Avw` AvqZb, V2 = V 
†kl AvqZb, V2 = 2V 
†kl Pvc, p2 = ? 
  = 1.4 
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cv‡VvËi g~j¨vqb-10.3 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| †Kv‡bv c`v‡_©i GK †gv‡ji ZvcgvÎv GK †Kjwfb e„w× Ki‡Z cÖ‡qvRbxq Zvc‡K Kx e‡j?- 

 (K) Av‡cwÿK Zvc (L) †gvjvi Av‡cwÿK Zvc 

 (M) myßZvc (N) Av‡cwÿK myßZvc 

2| Cp me©̀ v Cv Gi †P‡q- 

 (K) †QvU (L) eo 

 (M) mgvb (N) wØ¸Y 

3| Cp , Cv Ges R Gi g‡a¨ m¤úK© wb‡Pi †KvbwU? 

 (K) Cp + Cv = R (L)  Cv - Cp= R 

 (M)  
Cp
Cv

 = R (N) Cp = Cv + R 

4| Cp , Cv Ges  Gi g‡a¨ m¤úK© wb‡Pi †KvbwU? 

 (K)   = 
Cp
Cv

 (L)    = 
Cv
Cp

 

 (M)   = Cp  Cv (N)  = Cp + Cv 
 

5| iæ×Zvcxq cÖwµqvq Pvc I AvqZ‡bi m¤úK© wb‡Pi †KvbwU? 

 (K) Vp = aªæeK (L) pV  = aªæeK 

 (M) 
V 

p  = aªæeK (N) 

p
V  = aªæeK 

6| †Kv‡bv M¨v‡mi †gvjvi Av‡cwÿK ZvcØ‡qi AbycvZ  = 1.5| D³ M¨v‡mi Rb¨- 

 (K) Cv = 3R (L) Cp= 3R 

 (M) Cv = 5R (N) Cp= 5R 
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Zvcwe`¨vi wØZxq m~Î 

Second Law of Thermodynamics 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 ZvcMwZwe`¨vi wØZxq m~Î e¨vL¨v Ki‡Z cvi‡eb| 

 cÖZ¨vMvgx I AcÖZ¨vMvgx cÖwµqvi g‡a¨ e¨vL¨v Ki‡Z cvi‡eb| 

 

10.4.1: ZvcMwZwe`¨vi wØZxq m~Î   

(Second Law of Thermodynamics) 
 

Avgiv c~‡e©B †R‡bwQ, Ab¨vb¨ kw³i Zzjbvq Zvckw³‡K AwZ mn‡RB cvIqv hvq| A_©vr Zvckw³i GKwU we‡kl 

¸Y n‡jv, Ab¨ meiKg kw³ Lye mn‡RB ¯̂Ztù‚Z©fv‡e Zvckw³‡Z iƒcvšÍwiZ nq| A‡bK †ÿ‡Î cÖvK…wZK Dcv‡qB 

Zvckw³i DrcwË N‡U| †hgb- Sibvi cvwb hLb cÖPÛ †e‡M wb‡P cwZZ nq ZLb Avcbv †_‡KB GwU Zvckw³‡Z 

iƒcvšÍwiZ nq| wKš‘ G Zvckw³‡K †Kv‡bv h‡š¿i mvnvh¨ Qvov Ab¨ kw³‡Z iƒcvšÍwiZ Kiv hvq bv| myZivs ejv 

hvq, ÒZvckw³‡K Ab¨ †Kv‡bv kw³‡Z iƒcvšÍ‡ii Rb¨ h‡š¿i cÖ‡qvRb nq| G h‡š¿i bvgB Zvc BwÄb|Ó weL¨vZ 

cÖ‡KŠkjx Kv‡b©v (Carnot) G Zvc BwÄ‡bi Ici e¨vcK cixÿv-wbixÿv K‡i‡Qb Ges G wm×v‡šÍ DcbxZ n‡q‡Qb 

†h, Zvckw³‡K KLbB m¤ú~Y©fv‡e Kv‡R iƒcvšÍwiZ Kiv m¤¢e bq| G e³e¨B g~jZ: ZvcMwZwe`¨vi wØZxq m~‡Îi 

wfwË| cieZ©x‡Z weÁvbx cøv¼, K¬wmqvm, †Kjwfb cÖgyL Kv‡b©vi DcwiD³ Z‡_¨i Dci wewfbœ cixÿv-wbixÿv K‡ib 

Ges mK‡jB c„_K c„_Kfv‡e Kv‡b©vi G cixÿvjä AwfÁZv‡K m~ÎvKv‡i cÖKvk K‡ib| 

 

(K)  Kv‡b©vi wee„wZ (Carnot’s Statement): †Kv‡bv wbw ©̀ó cwigvY Zvckw³‡K m¤ú~Y©iƒ‡c hvwš¿K kw³‡Z 

iƒcvšÍi Ki‡Z cv‡i, Ggb †Kv‡bv hš¿ ˆZwi m¤¢e bq| 

(L)  cøv‡¼i wee„wZ (Planck’s Statement): Ggb †Kv‡bv BwÄb ˆZwi Kiv m¤¢e bq, hv †Kv‡bv Zvc Drm n‡Z 

AbeiZ Zvc †kvlY K‡i Zv m¤ú~Y©iƒ‡c Kv‡R iƒcvšÍwiZ Ki‡e| 

(M)  K¬wmqv‡mi wee„wZ (Clausius’s Statement): evB‡ii kw³i mvnvh¨ Qvov †Kv‡bv ¯̂qswµq h‡š¿i c‡ÿ wbgœ 

ZvcgvÎvi †Kv‡bv e¯‘ n‡Z D”P ZvcgvÎvi †Kv‡bv e ‘̄‡Z Zv‡ci ¯’vbvšÍi m¤¢e bq| 

(N)  †Kjwf‡bi wee„wZ (Kelvin’s Statement): †Kv‡bv e ‘̄‡K Zvi cwicv‡k¦©i kxZjZg Ask n‡Z AwaKZi 

kxZj K‡i kw³i Aweivg mieivn cvIqv m¤¢e bq| 

 

wØZxq m~‡Îi ¸YMZ aviYv: 

ZvcMwZwe`¨vi cÖ_g m~Î g~jZ kw³i wbZ¨Zvi m~‡ÎiB GKwU we‡kl iƒc| G m~Î †_‡K Avgiv †R‡bwQ †h, Zvc 

Kv‡R Ges KvR Zv‡c iƒcvšÍwiZ n‡Z cv‡i| Z‡e †Kvb w`‡K Zvc cÖevwnZ n‡e ev KvR m¤úvw`Z n‡e Zv cÖ_g m~Î 

†_‡K Rvbv m¤¢e bv| Ab¨fvlvq ZvcMwZwe`¨vi cÖ_g m~Î †_‡K ejv hvq, GKUv wm‡÷g hZUv Zvc nviv‡e Aci 

wm‡÷g wVK †mB cwigvY Zvc MÖnY Ki‡e| wKš‘ †Kvb wm‡÷g Zvc MÖnY Ki‡e Ges †Kvb wm‡÷g Zvc nviv‡e Zv 

cÖ_g m~Î †_‡K Rvbv hvq bv| Zv‡ci cÖev‡ni w`K Rvb‡Z n‡j wm‡÷g `ywUi ZvcgvÎv Rvbv `iKvi| Zvc me©̀ v 

D”PZi ZvcgvÎvi e ‘̄ n‡Z wbgœZi ZvcgvÎvi e¯‘i w`‡K cÖevwnZ n‡e| GUvB cÖK…wZi ¯Ẑtù‚Z© wbqg| 

`ywU wm‡÷‡gi g‡a¨ Zvckw³ ZZÿYB cÖevwnZ n‡e hZÿY ch©šÍ wm‡÷g ỳwUi g‡a¨ ZvcgvÎvi cv_©K¨ _vK‡e| 

Zvckw³ memgqB D”PZi wm‡÷g †_‡K kxZj wm‡÷‡g ¯̂Ztù‚Z©fv‡e cÖevwnZ n‡e| wm‡÷g ỳwUi ZvcgvÎv GK 

n‡q †M‡j G‡`i g‡a¨ Zv‡ci Av`vb-cÖ̀ vb eÜ n‡q hv‡e| G Ae ’̄vq ejv hvq wm‡÷g `ywU Zvcxq mgZv ev 

cvV-10.4 
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mvg¨ve¯’vq Av‡Q| g~jZ: kw³i iƒcvšÍi †Kvb w`‡K n‡e ev Av‡`Š kw³i iƒcvšÍi n‡e wKbv Zv †_‡K ZvcMwZwe`¨vi 

wØZxq m~‡Îi D™¢e| 

 

10.4.2: cÖZ¨veZ©x I AcÖZ¨veZ©x cÖwµqv  

Reversible and Irreversible Process 
 

†Kv‡bv wm‡÷g hLb GK Ae ’̄v †_‡K Ab¨ Ae ’̄vq hvq ev cwiewZ©Z nq, ZLb Ae ’̄vi G cwieZ©b ỳÕfv‡e msNwUZ 

n‡Z cv‡i, h_v:  

1| cÖZ¨veZ©x ev D‡fvgyLx cÖwµqv (Reversible Process) Ges 

2| AcÖZ¨veZ©x ev GKgyLx cÖwµqv (Irreversible Process) 
 

cÖZ¨veZ©x cÖwµqv: †h cÖwµqv wecixZgyLx n‡q cÖZ¨veZ©b K‡i Ges m¤§yLeZ©x I wecixZgyLx cÖwµqvi cÖwZ Í̄‡i Zvc 

I Kv‡Ri djvdj mgvb I wecixZ nq, †m cÖwµqv‡K cÖZ¨veZ©x ev cÖZ¨vMvgx cÖwµqv e‡j| 

awi, †Kv‡bv GKwU wm‡÷g GK cwi‡e‡k GK Ae ’̄v †_‡K cwiewZ©Z n‡q Ab¨ Ae ’̄vq hvIqvi mgq wm‡÷gwU wKQz 

Zvc †kvlY K‡i Ges wKQz KvR m¤úv`b K‡i| awi, G cÖwµqvwU m¤§yLeZ©x cÖwµqv| wm‡÷gwU GLb hw` GKB 

cwi‡e‡k wecixZgyLx cÖwµqvi cÖv_wgK Ae¯’vq wd‡i hvIqvi mgq GKB cwigvY Zvc nvivq Ges wm‡÷gwUi Ici 

evwni n‡Z hw` GKB cwigvY KvR Kiv nq, Zvn‡j G mgMÖ cÖwµqvwU‡K cÖZ¨vMvgx cÖwµqv wn‡m‡e aiv hvq| 

 

D`vniY-1: Avgiv Rvwb, eid Zvc †kvlY K‡i cvwb‡Z cwiYZ nq| GLb hw` †mB cvwb †_‡K mgcwigvY Zvc 

AcmviY K‡i mgAvqZ‡bi eid cvIqv hvq, Z‡e GwU cÖZ¨veZ©x cÖwµqvi GKwU D`vniY| 

 

D`vniY-2: w¯’wZ¯’vcK mxgvi g‡a¨ Lye ax‡i ax‡i †Kv‡bv w¯úÖs‡K m¤úÖmviY Ki‡Z cÖwZ av‡c w¯úÖs Gi Dci †h 

cwigvY KvR Kiv n‡e, ms‡KvP‡bi mgq w¯úÖswUI †mB GKB cwigvY KvR m¤úbœ Ki‡e| 

 

D`vniY-3: Aí Dci †_‡K GKwU w ’̄wZ¯’vcK ej‡K GKwU w ’̄wZ¯’vcK B¯úvZ cv‡Zi Dci †djv n‡j ejwU hw` 

cÖv_wgK D”PZv ch©šÍ Dc‡i D‡V Av‡m Z‡e †evSv hv‡e †h, kw³i †Kv‡bv AcPq nqwb| myZivs cÖwµqvwU cÖZ¨veZ©x| 

 

AcÖZ¨veZ©x cÖwµqv: †h cÖwµqv wecixZgyLx n‡q cÖZ¨veZ©b Ki‡Z cv‡i bv A_©vr m¤§yLeZ©x I wecixZgyLx cÖwZ ¯Í‡i 

Zvc I Kv‡Ri djvdj mgvb I wecixZ nq bv Zv‡K AcÖZ¨veZ©x cÖwµqv e‡j| 

 

cÖK…wZ‡Z †h mg Í̄ cwieZ©b ev iƒcvšÍi wbR †_‡KB N‡U †m¸‡jv‡K ¯Ẑtù‚Z© cwieZ©b e‡j, †hgb- Zvc memgqB 

D”PZi ZvcgvÎv †_‡K wbgœZi ZvcgvÎvi w`‡K cÖevwnZ n‡e, e ‘̄ memgqB DPz †_‡K wbPz‡Z co‡Z _v‡K| NUbv 

NUvi cieZ©x‡Z Gi wecixZ w`‡K cÖZ¨veZ©b ev Avw` Ae ’̄vq ¯v̂fvweKfv‡e wd‡i Avmvi †Kv‡bv m¤¢vebv _v‡K bv| 

myZivs cÖvK…wZK cÖwµqv gvÎB GKgyLx Ges AcÖZ¨veZ©x cÖwµqv| 

D`vniY-1: `ywU e¯‘i g‡a¨ Nl©‡Yi d‡j †h Zvc m„wó nq Zv GKwU AcÖZ¨veZ©x cÖwµqv| KviY Nl©‡Yi weiæ‡× †h 

KvR nq ZvB Zv‡c iƒcvšÍwiZ nq Ges G Drcvw`Z Zvc‡K †Kv‡bv cÖKv‡iB Kv‡R iƒcvšÍwiZ Kiv hvq bv| 

 

D`vniY-2: ZvcgvÎvi cv_©K¨ Av‡Q Ggb `ywU e ‘̄‡K Zvcxq ms¯ú‡k© ivL‡j Zvc memgqB AwaK ZvcgvÎvi e ‘̄ 

n‡Z Kg ZvcgvÎvi e¯‘‡Z cÖevwnZ n‡e| wKš‘ KL‡bvB Kg ZvcgvÎvi e¯‘ n‡Z AwaK ZvcgvÎvi e ‘̄‡Z Zvc 

cÖevwnZ n‡e bv| myZivs GwU GKwU AcÖZ¨veZ©x cÖwµqv| 

 

D`vniY-3: ˆe ỳ¨wZK †iv‡ai ga¨ w`‡q we ỳ¨r cÖevn Pvjbv Ki‡j Zv‡ci m„wó nq| GwU GKwU AcÖZ¨veZ©x cÖwµqv| 
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cÖZ¨veZ©x I AcÖZ¨veZ©x cÖwµqvi cv_©K¨ 

 

cÖZ¨veZ©x cÖwµqv AcÖZ¨veZ©x cÖwµqv 

1| cÖZ¨veZ©x cÖwµqv AwZ axi cÖwµqv| 1| AcÖZ¨veZ©x cÖwµqv GKwU `ªæZ cÖwµqv| 

2| cÖZ¨veZ©x cÖwµqvq wm‡÷g cÖv_wgK Ae¯’vq wd‡i 

Av‡m 

2| AcÖZ¨veZ©x cÖwµqvq wm‡÷g cÖv_wgK Ae¯’vq wd‡i 

Av‡m bv| 

3| cÖZ¨veZ©x cÖwµqv ¯Ẑtù‚Z© bq| 3| AcÖZ¨veZ©x cÖwµqv GKwU ¯̂Ztù‚Z© Ges GKgyLx 

cÖwµqv 

4| cÖZ¨veZ©x cÖwµqvq wm‡÷‡gi ZvcMZxq mvg¨ve ’̄v 

eRvq _v‡K| 

4| AcÖZ¨veZ©x cÖwµqvq wm‡÷‡gi ZvcMZxq 

mvg¨ve¯’v eRvq _v‡K bv| 

 

 

 

mvi-ms‡ÿc :  

 ZvcMwZwe`¨vi wØZxq m~Î: 

 Kv‡b©vi wee„wZ: †Kv‡bv wbw ©̀ó cwigvY Zvckw³‡K m¤ú~Y©iƒ‡c hvwš¿K kw³‡Z iƒcvšÍi Ki‡Z cv‡i, Ggb 

†Kv‡bv hš¿ ˆZix m¤¢e bq| 

 cøv‡¼i wee„wZ: Ggb †Kv‡bv BwÄb ˆZwi Kiv m¤¢e bq, hv †Kv‡bv Zvc Drm n‡Z AbeiZ Zvc †kvlY K‡i Zv 

m¤ú~Y©iƒ‡c Kv‡R iƒcvšÍwiZ Ki‡e| 

 K¬wmqv‡mi wee„wZ: evB‡ii kw³i mvnvh¨ Qvov †Kv‡bv ¯̂qswµq h‡š¿i c‡ÿ wbgœ ZvcgvÎvi †Kv‡bv e ‘̄ n‡Z 

D”P ZvcgvÎvi †Kv‡bv e ‘̄‡Z Zv‡ci ’̄vbvšÍi m¤¢e bq| 

 †Kjwf‡bi wee„wZ: †Kv‡bv e ‘̄‡K Zvi cwicv‡k¦©i kxZjZg Ask n‡Z AwaKZi kxZj K‡i kw³i Aweivg 

mieivn cvIqv m¤¢e bq| 

 cÖZ¨veZ©x cÖwµqv: †h cÖwµqv wecixZgyLx n‡q cÖZ¨veZ©b K‡i Ges m¤§yLeZ©x I wecixZgyLx cÖwµqvi cÖwZ 

¯Í‡i Zvc I Kv‡Ri djvdj mgvb I wecixZ nq| †m cÖwµqv‡K cÖZ¨veZ©x ev cÖZ¨vMvgx cÖwµqv e‡j| 

 AcÖZ¨veZ©x cÖwµqv: †h cÖwµqv wecixZgyLx n‡q cÖZ¨veZ©b Ki‡Z cv‡i bv A_©vr m¤§yLeZ©x I wecixZgyLx cÖwZ 

¯Í‡i Zvc I Kv‡Ri djvdj mgvb I wecixZ nq bv Zv‡K AcÖZ¨veZ©x cÖwµqv e‡j| 
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cv‡VvËi g~j¨vqb-10.4 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| ZvcMwZwe`¨vi wØZxq m~‡Îi MvwYwZK iƒc- 

 (K) dQ =
T
ds

 (L) ds = 
T

dQ
 

 (M) dw =
T

dQ
 (N) n = 

Q
w

 

2| cÖZ¨veZ©x cÖwµqvi ˆewkó¨ n‡jvÑ 

(i) GB cÖwµqvq wm‡ó‡gi cwieZ©b AZ¨šÍ ax‡i ax‡i msNwUZ nq| 

(ii) wm‡ó‡gi Zvcxq mvg¨ve¯’v eRvq _v‡K 

(iii) cÖK…wZ‡Z me cÖwµqv cÖZ¨veZ©x cÖwµqv 

wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L)  i I iii 
 (M) ii I iii (N)  i, ii I iii 
 

3| AcÖZ¨veZ©x cÖwµqvi ˆewkó¨ n‡jvÑ 

(i) GwU GKwU `ªæZ cÖwµqv 

(ii) GwU ¯Ẑtù‚Z© cÖwµqv 

(iii) ZvcMZxq mvg¨ve¯’v eRvq _v‡K bv 

wb‡Pi †KvbwU mwVK? 

 (K) i (L)  i I ii 
 (M) ii I iii (N)  i, ii I iii 

 

4| Avgv‡`i nv‡Zi `ywU Zvjy ci¯ú‡ii mv‡_ Nl©‡Yi d‡j Zvc Drcbœ nq, GwU †Kvb ai‡Yi cÖwµqv? 

 (K) m‡gvò cÖwµqv (L) cÖZ¨veZx© cÖwµqv 

 (M) iæ×Zvcxq cÖwµqv (N) AcÖZ¨veZx© cÖwµqv 

5| eid Zvc †kvlY K‡i cvwb‡Z cwiYZ nq| Avevi †mB cvwb †_‡K mgcwigvY Zvc AcmviY Ki‡j Zv cybivq 

ei‡d cwiYZ nq| GwU †Kvb ai‡Yi cÖwµqv? 

 (K) kxZjxKiY cÖwµqv (L) iæ×Zvcxq cÖwµqv 

 (M) cÖZ¨veZx© cÖwµqv (N) AcÖZ¨veZx© cÖwµqv 
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Kv‡b©vi BwÄb I Kv‡b©vi Pµ 

Carnot’s Engine and Carnot’s Cycle 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Zvcxq BwÄ‡bi g~jbxwZ e¨vL¨v Ki‡Z cvi‡eb| 

 Kv‡b©vi BwÄb eY©bv Ki‡Z cvi‡eb| 

 Kv‡b©v P‡µi g~jbxwZ e¨vL¨v Ki‡Z cvi‡eb| 

 

10.5.1: Zvcxq BwÄb  

Heat Engine 
 

Zvckw³‡K Kv‡R cwiYZ Kivi Rb¨ GKwU h‡š¿i ev hvwš¿K e¨e ’̄vi cÖ‡qvRb nq| G hš¿ ev hvwš¿K e¨e ’̄v‡K Zvcxq 

BwÄb ev Zvc BwÄb e‡j| 

 

msÁv: †h hš¿ Øviv Zvckw³‡K hvwš¿K kw³‡Z iƒcvšÍi Kiv hvq Zv‡K Zvcxq BwÄb e‡j| †hgb ev®úxq BwÄb, 

†c‡Uªvj BwÄb, wW‡Rj BwÄb BZ¨vw`| 

 

g~jbxwZ: Zvc BwÄ‡b Zvc Drm Ges ZvcMÖvnK _v‡K| BwÄb †Kv‡bv Drm †_‡K Zvc MÖnY K‡i Zvi LvwbKUv Kv‡R 

iƒcvšÍwiZ K‡i| Zv‡ci †h Ask Kv‡R iƒcvšÍwiZ nq bv Zv cwi‡e‡k wewj‡q †`‡e Ges cybivq Zvc Drm †_‡K 

Zvc MÖnY Ki‡e| Dr‡mi ZvcgvÎv †h cwi‡ek ev wm‡÷‡g Zvc MÖnY Ki‡e Zvi ZvcgvÎvi †P‡q †ewk n‡e| A_©vr 

BwÄb D”PZi ZvcgvÎvi Zvc Drm †_‡K Zvc MÖnY K‡i Zvi LvwbKUv Kv‡R iƒcvšÍwiZ K‡i Ges evwK Ask wbgœZi 

ZvcgvÎvi ZvcMÖvnK ev kxZj e¯‘‡Z †Q‡o w`‡q BwÄbwU Avw` Ae ’̄vq wd‡i Av‡m| BwÄbwU Gfv‡e GKwU Pµ 

m¤úbœ K‡i| BwÄb †_‡K Aweivg KvR cvIqvi Rb¨ Pµ cwieZ©b Kiv cÖ‡qvRb| awi, †Kv‡bv Kvh©wbe©vnx e¯‘ 

(†hgb- wc÷b jvMv‡bv wmwjÛv‡i ivLv M¨vm) T1 D”PZi ZvcgvÎvi Drm (wPÎ 10.2) Q1 †_‡K Zvc †kvlY K‡i| 

GLb GB BwÄb †_‡K KvR †c‡Z n‡j A_©vr GB BwÄb Øviv Zvckw³‡K hvwš¿K kw³‡Z iƒcvšÍwiZ Ki‡Z n‡j 

BwÄ‡b msiwÿZ Kvh©iZ c`v_© (Working substance) (cÖ‡Z¨K BwÄ‡bB GKwU Kvh©iZ c`v_© _v‡K †hgb ev®ú 

BwÄ‡b ev®ú Kvh©iZ c`v_©, †c‡Uªvj BwÄ‡b †c‡Uªvj 

Kvh©iZ e ‘̄) D”P ZvcgvÎvi Drm n‡Z Zvc MÖnY K‡i 

H Zv‡ci wKQz Ask Kv‡h© cwiYZ K‡i Ges evwK Ask 

T2 wbgœZvcgvÎvi ZvcMÖvn‡K (wPÎ 10.2) eR©b K‡i 

kxZj nq hv‡Z cybivq Drm †_‡K Zvc MÖnY Ki‡Z 

cv‡i| GLb T2 wbgœZi ZvcgvÎvi Zvc MÖvn‡K ewR©Z 

Zv‡ci cwigvY Q2 n‡j, BwÄb Øviv Kv‡R iƒcvšÍwiZ 

Zvckw³i cwigvY W=Q1  ̶  Q2| 

 

 

 

 

 

wPÎ: 10.2 

 

cvV-10.5 

W1 = Q1 - Q2 

T1

T2

Q1 

Q2 
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10.5.2: Kv‡b©v BwÄb 

Carnot’s Enging 
 

Zvc BwÄ‡bi mvnv‡h¨ Zvc‡K Kv‡R iƒcvšÍwiZ Kiv nq| cÖK…Zc‡ÿ e¨eüZ †Kv‡bv BwÄbB Zvc‡K m¤ú~Y©iƒ‡c Kv‡R 

iƒcvšÍwiZ Ki‡Z cv‡i bv| ev Í̄e‡ÿ‡Î †`Lv hvq †h, BwÄbwU †kvwlZ Zvckw³i kZKiv 25 fvM gvÎ Kv‡R 

iƒcvšÍwiZ Ki‡Z †c‡i‡Q| divwm weÁvbx mvw` Kv‡b©v (1832) mKj †`vl ÎæwU gy³ GKwU BwÄ‡bi cwiKíbv K‡ib 

hv Kv‡b©v BwÄb bv‡g cwiwPZ| 

msÁv: Zvckw³‡K hvwš¿K kw³‡Z iƒcvšÍwiZ Kivi Rb¨ mv`x Kv‡b©v mKj †`vl-ÎæwU gy³ †h Av`k© h‡š¿i cwiKíbv 

K‡ib Zv‡K Kv‡b©v BwÄb e‡j| 

 

Kv‡b©v BwÄ‡bi wewfbœ Ask 10.3 wP‡Î †`Lv‡bv n‡q‡Q| 

1| wmwjÛvi: 10.3(K) wP‡Î GKwU wmwjÛvi C †`Lv‡bv n‡q‡Q hvi †`qvj Zvc AšÍiK c`v_© Øviv ˆZwi| wmwjÛvi 

C-Gi Zj‡`k Zvc cwievnx c`v_© Øviv ˆZwi| wc÷b P Zvc AšÍiK c`v_© w`‡q ˆZwi Ges GwU wmwjÛviwUi †fZi 

Nl©Ynxbfv‡e PjvPj Ki‡Z cv‡i| wmwjÛv‡ii †fZi Kvh©wbe©vnx e¯‘ wn‡m‡e Av`k© M¨vm msiÿY Kiv hvq| 

 

 

 

2| Zvc Drm: GKwU DËß e ‘̄ hvi ZvcgvÎv T1 Ges hv D”P Zvc aviY ÿgZv m¤úbœ| GwU Zv‡ci Drm wn‡m‡e 

KvR K‡i| Gi ZvcgvÎv me©̀ v w¯’i _v‡K, Zv‡ci Av`vb-cÖ̀ v‡b KL‡bv cwieZ©b nq bv| 

 

3| Zvc MÖvnK: GKwU kxZj e¯‘ hvi ZvcgvÎv T2 Ges hv D”P Zvc aviY ÿgZv m¤úbœ| Gi ZvcgvÎvI me©̀ v w¯’i 

_v‡K, Zv‡ci Av`vb-cÖ̀ vb KL‡bv †Kv‡bv cwieZ©b nq bv| 

 

 

 

 

 

 

 

4| Zvc AšÍiK Avmb: Zvc AšÍiK c`v‡_©i ˆZwi GKwU Avmb hvi Dci wmwjÛviwU emv‡bv _v‡K| 

 

10.5.3: Kv‡b©vi Pµ 

Carnot’s Cycle 
†h we‡kl cÖwµqvq KvR K‡i GKwU Av`k© Zvc BwÄb ev Kv‡b©v BwÄb Aweivg kw³ mieivn K‡i Avw` Ae¯’vq wd‡i 

Avm‡Z cv‡i Zv‡K Kv‡b©v Pµ e‡j| Kv‡b©vi BwÄb GKwU aviYv gvÎ, ev Í̄‡e Gi iƒcvqb m¤¢e bq| Kv‡b©vi Pµ 

g~jZ PviwU ¯Í‡i KvR m¤úbœ K‡i|  

 

Kv‡b©v P‡µi g~jbxwZ: Kv‡b©v P‡µ cÖZ¨vMvgx cÖwµqvi gva¨‡g Kvh©wbe©vnx e¯‘ Drm †_‡K Zvc MÖnY K‡i GKwU wbw`©ó 

Pvc, AvqZb I ZvcgvÎv n‡Z Avi¤¢ K‡i GKwU m‡gvò cÖmviY I GKwU iæ×Zvcxq cÖmviY Ges GKwU m‡gvò 

T1 T1 

wPÎ: 10.3 (K) 

wPÎ: 10.3 (L) 
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m‡¼vPb I GKwU iæ×Zvcxq m‡¼vP‡bi gva¨‡g Zv‡ci wKQz Ask Kv‡R iƒcvšÍwiZ K‡i Ges evwK Ask Zvc MÖvn‡K 

eR©b K‡i Avw` Ae ’̄vq wd‡i Av‡m| 

†h PviwU ch©v‡qi ga¨ w`‡q Kv‡b©v P‡µ Kvh©wbe©vnx e¯‘ A_©vr Av`k© M¨vm‡K AwZµg Kiv‡bv nq, Zvi eY©bv wb‡P 

†`qv n‡jv: 

cÖ_g ch©vq: cÖ_g ch©v‡q wmwjÛvi C-†K Zvc Dr‡mi Ici emv‡bv nq| Lye Aí mg‡qi g‡a¨ wmwjÛv‡i Ave× 

Kvh©Kix c`v‡_©i (M¨vm) ZvcgvÎv T1 Gi mgvb nq| 10.4 wP‡Î A we› ỳ G Ae¯’v wb‡ ©̀k K‡i| aiv hvK, G Ae ’̄vq 

M¨v‡mi Pvc Ges AvqZb h_vµ‡g p1 Ges V1| Gici M¨vm‡K m‡gvò cÖwµqvq cÖmvwiZ n‡Z w`‡j cÖwµqv †k‡l 

Gi Pvc Ges AvqZb h_vµ‡g p2 I V2| 10.4 wP‡Î B we› ỳ Øviv G Ae¯’v wb‡ ©̀k Kiv n‡q‡Q| cÖmvi‡Yi mgq 

Drm n‡Z Q1 cwigvY Zvc MÖnY K‡i| 10.4 wP‡Î AB †iLv Øviv m‡gvò cÖmviY †`Lv‡bv n‡q‡Q Ges G cÖmvi‡Yi 

Rb¨ K…Z KvR, 

W1=ABGE †ÿ‡Îi †ÿÎdj 

 

wØZxq ch©vq: wØZxq ch©v‡q wmwjÛvi C-†K Zvc AšÍiK Avm‡bi Ici emv‡bv nq Ges Av`k© M¨vm‡K iæ×Zvcxq 

cÖwµqvq cÖmvwiZ n‡Z †`qv nq| iæ×Zvcxq cÖwµqvq Ave× M¨v‡mi ZvcgvÎv K‡g Zvc MÖvn‡Ki ZvcgvÎv T2-Gi 

mgvb nq| cÖwµqv †k‡l M¨v‡mi Pvc I AvqZb h_vµ‡g p3 I V3 nq hv 10.4 wP‡Îi C we› ỳ wb‡ ©̀k K‡i| 10.4 

wP‡Î BC †iLv Øviv M¨v‡mi iæ×Zvcxq cÖmviY †`Lv‡bv n‡q‡Q Ges GB cÖmvi‡bi Rb¨ K…Z KvR, 

W2=BCHG †ÿ‡Îi †ÿÎdj 

 

 

 

Z…Zxq ch©vq: Z…Zxq ch©v‡q wmwjÛvi C-†K ZvcMÖvn‡Ki Ici emv‡bv nq Ges M¨vm‡K m‡gvò cÖwµqvq wc÷b Øviv 

msKzwPZ Kiv nq| d‡j Ave× M¨v‡mi Pvc e„w× cvq| G ch©v‡q wc÷b Øviv M¨v‡m KvR m¤úvw`Z nq| d‡j M¨v‡mi 

Af¨šÍixY kw³ e„w× cvq| Ave× M¨vm GB e„w× cÖvß Af¨šÍixY kw³ Q2 Zvciƒ‡c Zvc MÖvn‡K eR©b K‡i ZvcgvÎv 

ZvcMÖvn‡Ki mgvb A_©vr T2 nq| G Ae¯’vq M¨v‡mi Pvc I AvqZb h_vµ‡g p4 Ges V4 nq hv 10.4 wP‡Îi D 

we›`y wb‡ ©̀k K‡i| 10.4 wP‡Î CD †iLv m‡gvò m‡¼vPb wb‡ ©̀k K‡i Ges GB m‡¼vP‡bi Rb¨ K…Z KvR, 

W3=CDFH †ÿ‡Îi †ÿÎdj 

 

wPÎ: 10.4 

P
v
c

,
 
p 

AvqZb, V 

X 

Y 

O 
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PZz_© ch©vq: PZz_© ch©v‡q wmwjÛvi C-†K cybivq Zvc AšÍiK Avm‡bi Ici emv‡bv nq Ges M¨vm‡K iæ×Zvc 

cÖwµqvq msKzwPZ Kiv nq| d‡j Gi AvqZb n«vm cvq| Ave× M¨v‡mi Ici KvR m¤úvw`Z nIqvq Gi ZvcgvÎv 

†e‡o Dr‡mi ZvcgvÎv T1 Gi mgvb nq| G cÖwµqvq M¨v‡mi Pvc I AvqZb cybivq h_vµ‡g p1 I V1 hv 10.4 

wP‡Îi A we› ỳ wb‡ ©̀k K‡i A_©vr Av`k© M¨vm Avw` Ae ’̄vq wd‡i Av‡m| 10.4 wP‡Î DA †iLv Øviv Ave× M¨v‡mi 

iæ×Zvcxq m‡¼vPb †`Lv‡bv n‡q‡Q Ges Gi d‡j K…Z KvR, 

W4=DAEF †ÿ‡Îi †ÿÎdj 

 

c~Y©P‡µ K…Z KvR: 

Kv‡b©vP‡µ W1 I W2 Ave× M¨vm Øviv K„ZKvR e‡j abvZ¥K n‡e Ges W3 I W4 Ave× M¨v‡mi Ici K…ZKvR e‡j 

FYvZ¥K n‡e| d‡j Ave× M¨v‡mi Øviv †gvU K…ZKvR| 

W=W1+W2-W3-W4 
   =ABCD †ÿ‡Îi †ÿÎdj 

 

Dc‡iv³ mgxKiY †_‡K †`Lv hv‡”Q †h, Kv‡b©v P‡µ Kvh©Kix c`v_© (M¨vm) KZ©„K m¤úvw`Z †gvU KvR wb‡`©kK wP‡Î 

`ywU m‡gvò †iLv I `ywU iæ×Zvcxq †iLv Øviv Ave× †ÿÎd‡ji mgvb| 

 

 

 

mvi-ms‡ÿc :  

 Zvc BwÄb: Zvckw³‡K Kv‡R cwiYZ Kivi Rb¨ GKwU h‡š¿i ev hvwš¿K e¨e ’̄vi cÖ‡qvRb nq| G hš¿ ev 

hvwš¿K e¨e ’̄v‡K Zvcxq BwÄb ev Zvc BwÄb e‡j| 

 Kv‡b©vi Pµ: †h we‡kl cÖwµqvq KvR K‡i GKwU Av`k© Zvc BwÄb ev Kv‡b©v BwÄb Aweivg kw³ mieivn 

K‡i Avw` Ae ’̄vq wd‡i Avm‡Z cv‡i Zv‡K Kv‡b©v Pµ e‡j| Kv‡b©v P‡µ cÖZ¨vMvgx cÖwµqvi gva¨‡g 

Kvh©wbe©vnx e¯‘ Drm †_‡K Zvc MÖnY K‡i GKwU wbw`©ó Pvc, AvqZb I ZvcgvÎv n‡Z Avi¤¢ K‡i GKwU 

m‡gvò cÖmviY I GKwU iæ×Zvcxq cÖmviY Ges GKwU m‡gvò m‡¼vPb I GKwU iæ×Zvcxq m‡¼vP‡bi 

gva¨‡g Zv‡ci wKQz Ask Kv‡R iƒcvšÍwiZ K‡i Ges evwK Ask Zvc MÖvn‡K eR©b K‡i Avw` Ae ’̄vq wd‡i 

Av‡m| 

 

 

cv‡VvËi g~j¨vqb-10.5 

 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK (√) wPý w`b | 

1| †h we‡kl cÖwµqvq KvR Ki‡j GKwU Kv‡Yv© BwÄb Aweivg kw³ mieivn Ki‡Z cv‡i Zv‡K Kx e‡j? 

 (K) Kv‡Yv© Pµ (L) BwÄb Pµ 

 (M) Kve©b Pµ (N) Zvc Pµ 

2| Zvc BwÄb n‡”Q hv- 

 (K) hvwš¿K kw³‡K Zvckw³‡Z iæcvšÍwiZ K‡i| 

 (L) Zvckw³‡K hvwš¿K kw³‡Z iæcvšÍwiZ K‡i| 

 (M) ivmvqwbK kw³‡K we ỳ¨rkw³‡Z iæcvšÍwiZ K‡i| 

 (N) we ỳ¨r kw³‡K hvwš¿K kw³‡Z iæcvšÍwiZ K‡i| 
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BwÄ‡bi `ÿZv, GbUªwc Ges wek„•Ljv 

Efficiency of Engine, Entropy and Disorderliness 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 BwÄ‡bi `ÿZv e¨vL¨v Ki‡Z cvi‡eb| 

 GbUªªwc I wek„•Ljv e¨vL¨v Ki‡Z cvi‡eb| 

 

10.6.1: BwÄ‡bi `ÿZv 

Efficiency of Engine  
 

BwÄ‡bi `ÿZv ej‡Z Avgiv eywS, GKwU BwÄb Zv‡Z cÖ̀ Ë ev †kvwlZ Zvckw³i KZ Ask Kv‡R iƒcvšÍwiZ Ki‡Z 

cv‡i| 

msÁv: †Kv‡bv Zvc BwÄb Øviv Kv‡R iƒcvšÍwiZ Zvckw³i cwigvY Ges BwÄb Øviv †kvwlZ †gvU Zvckw³i 

cwigv‡Yi AbycvZ‡K BwÄ‡bi `ÿZv e‡j|   

myZivs BwÄ‡bi `ÿZv,   BwÄb Øviv Kv‡R iƒcvšwÍ iZ Zvckw³

BwÄb Øviv †kvwlZ Zvckw³

 

 

Zvc BwÄ‡bi Kvh©iZ c`v_© hw` T1 ZvcgvÎvi Drm n‡Z Q1 cwigvY Zvc MÖnY K‡i W cwigvY KvR m¤úv`b K‡i 

Ges Aewkó Zvc Q2, T2 ZvcgvÎvi Zvc MÖvn‡K eR©b K‡i, Zvn‡j Kv‡h© cwiYZ Zv‡ci cwigvY, 

W = Q1  ̶  Q2 

BwÄ‡bi Zvcxq `ÿZv,   Kv‡h©  cwiYZ Zvc

Drm n‡Z M„nxZ Zvc

 

  

1 2 2

1 1

1Q Q Q
Q Q


     .... ..... ...... ...... ......  .... ..... ...... ...... ...... ..... ......(10.17) 

 

Zvc BwÄ‡bi †ejvq BwÄb Øviv †kvwlZ ev ewR©Z Zvc Q1 BwÄ‡bi ms¯ú‡k© _vKv Zvc Drm ev Zvcvav‡ii ZvcgvÎv 

T Gi mgvbycvwZK A_©vr 

T
Q

 aªæe msL¨v| Kv‡RB Zvc BwÄ‡bi GKwU c~Y©P‡µi Rb¨ Avgiv cvB, 

1 2

1 2

Q Q
T T

 .... ..... ...... ...... ...... .... ..... ...... ...... ...... .... ..... ...... ...... ...... .... ..... ...... ...... ............ ..... (10.18) 

 

ev, 

1

2

1

2

T
T

Q
Q

  

 

myZivs (10.17) mgxKiY †_‡K Kv‡b©v BwÄ‡bi `ÿZv cvIqv hv‡e, 

1

21
T
T

  

ev, 

1 2

1

T T
T

 
 .... ..... ...... ...... ...... .... ..... ...... ...... ...... .... ..... ...... ...... ...... .... ..... ...... ...... ........ (10.19) 

cvV-10.6 
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`ÿZv‡K mvaviYZ kZKiv wnmv‡e cÖKvk Kiv nq| 

1 2

1

100%T T
T

 
   .... ..... ...... ...... ..... .... ..... ...... ...... ...... .... ..... ...... ...... ...... .... ..... ...... .......(10.20) 

 

Zvcxq BwÄ‡bi Kg©̀ ÿZvi mgxKiY (10.20) n‡Z †`Lv hvq †h, BwÄ‡bi `ÿZv ïaygvÎ Zvc Drm Ges Zvc 

MÖvn‡Ki ZvcgvÎv T1 I T2 Gi Ici wbf©i K‡i, Kvh©wbe©vnx e¯‘i cÖK…wZi Ici wbf©i K‡i bv| Avevi †h‡Kv‡bv 

`yBwU wbw ©̀ó ZvcgvÎvi g‡a¨ Kvh©iZ mKj cÖZ¨veZ©x BwÄ‡bi `ÿZv mgvb nq| 

 

(10.20) mgxKi‡Yi KviY T1(T1 ̶ T2) BwÄ‡bi `ÿZv KL‡bvB 100% n‡Z cv‡i bv| Zvc Drm Ges 

ZvcMÖvn‡Ki ga¨eZ©x ZvcgvÎvi cv_©K¨ hZ †ewk n‡e BwÄ‡bi `ÿZvI ZZ e„w× cv‡e| 

 

10.6.2: GbUªwc I wek„•Ljv 

Entropy and Disorderliness 
 

mvaviYfv‡e GbUªwc‡K msÁvwqZ Kiv mnR bq| Pjyb GLb Avgiv GKwU †kªYxK‡ÿi D`vni‡Yi gva¨‡g GbUªwc‡K 

†evSvi †Póv Kie|  

awi, GKwU †kªwYK‡ÿ GKRb wkÿK cov‡”Qb| wKš‘ wZwb †Kv‡bv fv‡eB QvÎ‡`i g‡bv‡hvM AvKl©Y Ki‡Z cvi‡Qb 

bv| `yRb QvÎ Mí Ki‡Q| Zv‡`i cv‡k emv QvÎwU †Lj‡Q| Ab¨ GKRb QvÎ Rvbvjv w`‡q evB‡i ZvwK‡q Av‡Q| G 

NUbv Pj‡Z _vK‡j †kªYxK‡ÿi covi cwi‡ek bó n‡e Ges wkÿKI QvÎ‡`i g‡bv‡hvM w`‡q cov‡Z cvi‡eb bv| 

d‡j †kªYxK‡ÿ wek„•Ljvi m„wó n‡e| wek„•Ljv hZ e„w× cv‡e, GbUªwc ZZ e„w× cv‡e| 

 

msÁv: †Kv‡bv wm‡ó‡gi wek„•Ljv m~PK cwigvc‡K G›Uªwc e‡j| 

 

Avgiv Rvwb, †Kv‡bv M¨vm‡K iæ×Zvcxq cÖwµqvq m¼zwPZ Kivi mgq wKQz KvR Kiv nq| d‡j M¨v‡mi Af¨šÍixY 

kw³ Ges ZvcgvÎv e„w× cvq| Avevi iæ×Zvcxq cÖwµqvq M¨vm‡K cÖmvwiZ n‡Z w`‡j M¨vm‡K wKQz KvR Ki‡Z nq| 

AšÍwb©wnZ kw³i Øviv M¨vm GB KvR K‡i| d‡j M¨v‡mi Af¨šÍixY kw³ I ZvcgvÎv Df‡qB n«vm cvq| weÁvbx 

K¬wmqvm ZvcMwZwe`¨vi wØZxq m~Î wb‡q cixÿv-wbixÿvi mgq Dcjwä K‡ib †h, m‡gvò cÖwµqvq †hgb ZvcgvÎv 

w¯’i _v‡K, iæ×Zvcxq cÖwµqvI †Zgwb †Kv‡bv GKwU ivwk w ’̄i _v‡K| K¬wmqvm GB ivwkwUi bvg †`b GbUªwc|  

 

†Kv‡bv e ‘̄i GbUªwci gvb Av‡Rv Rvbv m¤¢e nqwb| Z‡e †Kv‡bv e ‘̄ hw` Zvc MÖnY ev eR©b K‡i, Zvn‡j e ‘̄i 

GbUªwci cwieZ©b nq| †Kv‡bv e ‘̄i ZvcgvÎvi mv‡c‡ÿ M„nxZ ev ewR©Z Zvc cwieZ©‡bi nvi Øviv GbUªwci cwieZ©b 

cwigvc Kiv nq| 

 

hw` †Kv‡bv wm‡÷‡gi T ZvcgvÎvq dQ cwigvY Zvc MÖnY ev eR©b Kivi d‡j GbUªwci cwieZ©b ds nq, Zvn‡j  

 ds = 

dQ
T

... ...... ............ ..... .... ..... ...... ...... ...... .... .......... ...... ...... ...... .... ..... ...... .......(10.21) 

iæ×Zvcxq cÖwµqvq †h‡nZz Kvh©wbevnx e¯‘i mv‡_ evwn‡ii Zv‡ci †Kv‡bv Av`vb cÖ̀ vb nq bv, Kv‡RB dQ = 0 

myZivs, mgxKiY (10.21) †_‡K †`Lv hvq GbUªwci cwieZ©b,  ds = 

dQ
T

= 0.... ...... .... ..... ...... .......(10.22) 

A_v©r iæ×Zvcxq cÖwµqvq GbUªwci †Kv‡bv cwieZ©b nq bv| myZivs GbUªwci msÁv wb¤œiƒ‡c †`qv hvq- 

iæ×Zvcxq cÖwµqvq e ‘̄i †h Zvcxq ag© w¯’i _v‡K, Zv‡K GbUªwc e‡j| Ab¨fv‡e ejv nq, GbUªwc n‡jv e¯‘i Ggb 

GKwU †fŠZ ag© hv iæ×Zvcxq cÖwµqvq w¯’i _v‡K| GbUªwc‡K s Øviv m~wPZ Kiv nq| 
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MvwYwZK D`vniY: 10.7: GKwU Kv‡b©v BwÄb 227C Ges 27C ZvcgvÎvq KvR Ki‡Q| Gi Kg©̀ ÿZv wbY©q 

Kiæb| 

mgvavb: Avgiv Rvwb, 











1

21
T
T  

  

3001 0.40 40%
500

      
 

DËi: 40% 

 

 

 

MvwYwZK D`vniY: 10.8: GKwU Zvcxq BwÄ‡bi Kvh©Kix e ‘̄ cÖwZevi Drm n‡Z †h cwigvY Zvc MÖnY K‡i, KvR 

m¤úbœ Kivi ci Zvi 60% Zvc eR©b K‡i| BwÄbwUi Kg©̀ ÿZv wbY©q Kiæb| 

mgvavb: awi, M„nxZ Zvc, Q1 

GLb, cÖkœvbymv‡i ewR©Z Zvc, 112 6.0
100
600 QQQ   

Avgiv Rvwb, `ÿZv, %100
1

21 



Q

QQ  

                           

%1006.0

1

11 



Q

QQ
 

                           

%1004.0

1

1 
Q

Q
 

                           

%40
 

 DËi: 40% 

    

MvwYwZK D`vniY: 10.9: 27C Ges 150C ZvcgvÎvØ‡qi g‡a¨ Kvh©iZ GKwU Kv‡b©v BwÄ‡b 3.8104J Zvckw³ 

mieivn Kiv n‡jv| (K) BwÄbwUi Kg©̀ ÿZv wbY©q Kiæb| (L) BwÄbwU KZUzKz Zvckw³‡K Kv‡R iƒcvšÍwiZ Ki‡Z 

cvi‡e wbY©q Kiæb|  

mgvavb: Avgiv Rvwb, 

1

21

T
TT 

  

   

423 300 123
423 423
   

   

%3030.0   

 

Avevi, 

1Q
W

  

        

1W Q 
 

            

40.30 3.8 10  
 

 GLv‡b,  

 D”P ZvcgvÎv, T1=27C  

                        =(227+273) K 
                        =500K 
 wbgœ ZvcgvÎv, T2=27C  
                        =(27+273) K 
                        =300K 

 `ÿZv, =? 

 GLv‡b,  

 D”P ZvcgvÎv, T1=150C 
                       =(150+273) K 
                       =423K 
 wbgœ ZvcgvÎv, T1=27C 
                           = (27+273) K 
                           =300 K 
 cÖ̀ Ë Zvc, Q1=3.8104 J 
 BwÄ‡bi Kg©̀ ÿZv,  = ? 
 iƒcvšÍwiZ KvR, W=? 
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  = 11400 J 

DËi: 30%; 11400 J 
 

MvwYwZK D`vniY: 10.10: GKwU Kv‡b©v BwÄ‡bi Kg©̀ ÿZv 60%, Gi Zvc MÖvn‡Ki ZvcgvÎv 17C| Gi Dr‡mi 

ZvcgvÎv wbY©q Kiæb| 

mgvavb: Avgiv Rvwb,  

            1

21

T
TT 

  

             

1

1

2906
10

T
T
 

  

           

1 16 10 2900T T  
 

            

14 2900T  
 

        

1
2900 725 452 C

4
T    

 

DËi: 452
0

C 

 

MvwYwZK D`vniY: 10.11: 0C ZvcgvÎvi 3 kg eid‡K 0C ZvcgvÎvi cvwb‡Z cwiYZ Ki‡j GbUªwci cwieZ©b 

KZ n‡e wbY©q Kiæb| eid Mj‡bi Av‡cwÿK myßZvc 3.36105 Jkg-1
|  

mgvavb: Avgiv Rvwb,  

 ds = 

dQ
T

= 

fml
T

 

             

510.08 10
273
 




 

 = 3692.3 JK-1 

             

 

DËi: 3692.3 JK-1
 

 

 

 

mvi-ms‡ÿc :  

 BwÄ‡bi `ÿZv: †Kv‡bv Zvc BwÄb Øviv Kv‡R iƒcvšÍwiZ Zvckw³i cwigvY Ges BwÄb Øviv †kvwlZ †gvU 

Zvckw³i cwigv‡Yi AbycvZ‡K BwÄ‡bi `ÿZv e‡j|   

 

BwÄ‡bi `ÿZv,   BwÄb Øviv Kv‡R iƒcvšwÍ iZ Zvckw³

BwÄb Øviv †kvwlZ Zvckw³

 

1

21
Q
Q


 

 

 

 GLv‡b,  

 BwÄ‡bi Kg©̀ ÿZv, 

10
6

100
60%60   

 ZvcMÖvn‡Ki ZvcgvÎv,  

 2 17 (17 273)K 290KT C     
 

 Drm ZvcgvÎv, ?1 T  

 GLv‡b,  

 ei‡di fi, m = 3 kg 
 eid Mj‡bi Av‡cwÿK myßZvc, lf  = 3.36105 Jkg-1 
 M„nxZ Zvc, dQ = m lf  = 3 kg 3.36105 Jkg-1 

                                  = 10.08105 J 
 ZvcgvÎv, T = (0 + 273) K = 273 K 
 GbUªwci cwieZ©b, ds = ? 
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cv‡VvËi g~j¨vqb-10.6 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1| iæ×Zvcxq cÖwµqvq †h †fŠZ ivwkwU w ’̄i _v‡K, †mwU Kx? 

 (K) GbUªwc (L) ZvcgvÎv (M) Pvc (N) AvqZb 

 

2| Dr‡mi ZvcgvÎv T1 Ges Zvc MÖvn‡Ki ZvcgvÎv T2 n‡j Zvcxq BwÄ‡bi Zvcxq `ÿZv wb‡Pi †KvbwU? 

 (K) 

1

2

1 T
T

    (L) 

2

1

1 T
T

    (M) 

1

2

1 T
T

    (N) 

2

1

1 T
T

    

 

3| GKwU BwÄb 4500 J Zvc MÖnY K‡i Ges 2500 J Zvc eR©b K‡i| BwÄbwU Øviv K…Z Kv‡Ri cwigvY KZ? 

 (K) 1000 J (L) 2000 J (M) 7000 J (N) 1.8 J 
 

 

 

P~ovšÍ g~j¨vqb 

eûwbev©Pbx cÖkœ: 

K. mvaviY eû wbev©Pbx cÖkœ: mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1| ZvcgvÎv cwigv‡ci Gm AvB GKK †KvbwU? 

 (K) †mjwmqvm (L) †ivgvi (M) †Kjwfb (N) dv‡ibnvBU 

2| ZvcMwZwe`¨vi cÖ_g m~ÎwU wb‡Pi †Kvb ỳwUi g‡a¨ m¤úK© ’̄vcb Ki‡e? 

 (K) ej I kw³ (L) KvR I ÿgZv 

 (M) Zvc I KvR (N) Zvc I ZvcgvÎv 

3| hw` †Kv‡bv Zvc BwÄb †_‡K Zvc ewR©Z bv nq, Z‡e BwÄ‡bi `ÿZv KZ n‡e? 

 (K) 0 % (L) 1 % (M) 50 % (N) 100 % 
4| M¨vm KZ…©K K…Z KvR m¤úbœ n‡j wb‡Pi †KvbwU cÖ‡hvR¨ n‡e? 

 (K) AvqZb e„w× cvq (L) AvqZb n«vm cvq 

 (M) fi e„w× cvq (N) fi n«vm cvq 

5| Kv‡Yv© P‡µi cÖ_g av‡ci †ÿ‡Î wb‡Pi †KvbwU mwVK? 

 (K) ZvcgvÎv e„w× cvq (L) ZvcgvÎv w ’̄i _v‡K 

 (M) AšÍ:¯’ kw³ n«vm cvq (N) Zvc ewR©Z nq 

6| wZbwU e ‘̄ Zvcxq mvg¨ve¯’vq _vK‡j Zv‡`i wb‡Pi †Kvb ivwkwU GKB n‡e? 

 (K) fi (L) AšÍ:¯’ kw³ (M) wefe kw³ (N) ZvcgvÎv 

7| ZvcMwZwe`¨vi †Kvb m~Î‡K wfwË K‡i _v‡gv©wgUvi ˆZix Kiv nq? 

 (K) k~b¨Zg (L) cÖ_g (M) wØZxq (N) Z…Zxq 

8| GbUªwc me‡P‡q Kg _v‡K †Kvb Ae ’̄vq? 

 (K) Zij (L) cøvRgv (M) M¨vmxq (N) KwVb 
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L. eûc`x mgvwßm~PK eû wbev©Pbx cÖkœ: 

1| GKwU c`v‡_©i DòZvwgwZK ag©Ñ 

(i) Pv‡ci mgvbycvwZK 

(ii) AvqZ‡bi mgvbycvwZK 

(iii) ZvcgvÎvi mgvbycvwZK 

wb‡Pi †KvbwU mwVK? 

 (K) i (L) ii (M) iii (N)  i I iii 
2| Zvcxq PjK n‡jvÑ 

 (i) Pvc 

(ii) AvqZb 

(iii) AšÍ̄ ’ kw³ 

wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L)  i I iii (M) ii I iii (N)  i, ii I iii 

 

M. Awfbœ Z_¨ wfwËK eû wbev©Pbx cÖkœ: 

wb‡Pi DÏxc‡Ki Av‡jv‡K 1bs I 2bs cÖ‡kœi DËi w`b| 

GKwU ZvcBwÄb 327C ZvcgvÎvq 500J Zvc MÖnY K‡i Ges 27C ZvcgvÎvq Zvc eR©b K‡i| wKQz mgq ci 

ZvcMÖvn‡Ki ZvcgvÎv 177C -G DbœxZ nq|  

1| BwÄb KZ©„K m¤úvw`K Kv‡Ri cwigvY KZ? 

 (K) 1500 J (L) 1000 J  

 (M) 500 J (N) 250 J 

2| `yB Ae¯’vq BwÄ‡bi Kg©̀ ÿZvi AbycvZ KZ? 

 (K) 3:4 (L) 1:1  

 (M) 2:3 (N) 2:1 

 

wb‡Pi DÏxc‡Ki Av‡jv‡K 3bs I 4bs cÖ‡kœi DËi w`b| 

GKwU Kv‡Yv© BwÄb 600 K ZvcgvÎvi Zvc Drm †_‡K 200J Zvc MÖnY K‡i Ges ZvcMÖvn‡K 300J Zvc eR©b 

K‡i|  

3| ZvcMÖvn‡Ki ZvcgvÎv KZ? 

 (K) 150 K (L) 300 K  

 (M) 600 K (N) 2400 K 

4| BwÄ‡bi `ÿZv KZ? 

 (K) 44 % (L) 50 %  

 (M) 60 % (N) 75 % 
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N. m„Rbkxj cÖkœ 

 

1| †mZv cÖwZw`b mÜ¨vq nuvUvi D‡Ï‡k¨ †ei nq| AvRI cÖwZw`‡bi g‡Zv †m evmv †_‡K nvUvi Rb¨ †ei n‡q‡Q| 

†ei n‡qB Abyfe Kij †h Zvi †ek kxZ Ki‡Q| †m nvZ ỳ‡Uv GK‡Î K‡i wKQzUv Mig cvIqvi Rb¨ Nl‡Z _v‡Kb| 

 

 

 

 

 

 

 

 

 

K) cÖZ¨veZ©x I AcÖZ¨veZ©x cÖwµqvi msÁv wjLyb| 1 

L) cÖZ¨veZ©x I AcÖZ¨veZ©x cÖwµqvi g‡a¨ cv_©K¨ wjLyb| 2 

M) Dc‡iv³ DÏxc‡K cÖZ¨veZ©x I AcÖZ¨veZ©x cÖwµqvi g‡a¨ †Kvb cÖwµqvwU msNwUZ n‡q‡Q wjLyb Ges 

cÖwµqvwUi kZ© Av‡jvPbvc~e©K NUbvwU e¨vL¨v Kiæb| 3 

N) Avcbvi cÖvZ¨wnK Rxe‡bi Kvh©µg †_‡K cÖZ¨veZ©x I AcÖZ¨veZ©x cÖwµqvi GKwU NUbv wjLyb Ges e¨vL¨v 

Kiæb|  4 

2|  GKwU Kv‡Yv© BwÄ‡bi Zvc Drm I ZvcMÖvn‡Ki ZvcgvÎv h_vµ‡g 1200C I 600C| G‡Z PviwU av‡c 

m¤úvw`Z Kv‡Ri cwigvY 1100 J, 1150 J, 600 J, I 300 J| 

 

 K) GbUªwc Kv‡K e‡j? 1 

 L) M¨vm cÖmvi‡Y m‡gvò cÖwµqvq K…ZKvR mgPvc cÖwµqvq K…ZKvR A‡cÿv e„nËi-e¨vL¨v Kiæb| 2 

 M) DÏxc‡K Kv‡Yv© BwÄb KZ©„K K…Z Kv‡Ri cwigvY wbY©q Kiæb| 3 

 N) BwÄbwUi `ÿZv e„w×K‡í Avcwb Gi Dr‡mi ZvcgvÎv e„w× Ki‡eb bvwK Gi MÖvn‡Ki ZvcgvÎv mgcwigvY 

n«vm Ki‡eb? Zzjbvg~jK we‡kølYmn gZvgZ w`b| 4 

O. mswÿß DËi cÖkœ t 

1| _v‡gv©wgUvi Kv‡K e‡j, wjLyb| 

2| DòZvwgwZ c`v_© Kv‡K e‡j, wjLyb| 

3| c`v‡_©i DòZvwgwZ ag© Kv‡K e‡j, wjLyb|  

4| wb¤œ w¯’i we›`y I EaŸ© w¯’i we›`y ej‡Z Kx †evSvq, wjLyb| 

5| †gŠwjK e¨eavb Kv‡K e‡j, wjLyb|  

6| ZvcMwZwe`¨vi k~b¨Zg m~ÎwU Kx, wjLyb|  

7| cvwbi ˆÎa we› ỳ Kv‡K e‡j, wjLyb|  

8| cvwbi ˆÎa we› ỳi ZvcgvÎv KZ aiv nq, wjLyb| 

9| †Kjwfb Kv‡K e‡j, wjLyb| 

10| Zv‡ci hvwš¿K mgZv Kv‡K e‡j, wjLyb| 

11| wm‡÷g I cwi‡ek ej‡Z Kx †evSvq, wjLyb|  

12| ZvcMZxq cÖwµqv Kv‡K e‡j, wjLyb| 

13| Af¨šÍixb kw³ ej‡Z Kx †evSvq, wjLyb|  
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14| ZvcMwZwe`¨vi cÖ_g m~ÎwU wee„Z Kiæb|  

15| ZvcMwZwe`¨vi cÖ_g m~‡Îi MvwYwZK iƒcwU D‡jøL Kiæb| 

16| Q KLb abvZœK I KLb FYvZœK aiv nq, wjLyb| 

17| U abvZœK ev FYvZœK n‡e KLb, wjLyb| 

18| m‡gvò cÖwµqv Kv‡K e‡j, wjLyb| 

19| iƒ×Zvcxq cÖwµqv Kv‡K e‡j, wjLyb| 

20| iƒ×Zvcxq cÖmvi‡Yi mgq wm‡÷‡gi Af¨šÍixY kw³ n«vm cvq †Kb, wjLyb|  

21| iƒ×Zvcxq ms‡KvP‡bi mgq wm‡÷‡gi DòZv e„w× cvq †Kb, wjLyb| 

22| M¨v‡mi †gvjvi Av‡cwÿK Zvc Kv‡K e‡j, wjLyb|  

23| Cp ev w ’̄i Pv‡c †gvjvi Av‡cwÿK Zv‡ci msÁv w`b| 

24| Cv ev w ’̄i AvqZ‡b †gvjvi Av‡cwÿK Zv‡ci msÁv w`b| 

25| Cp I Cv Gi g‡a¨ m¤úK© Kx, wjLyb| 

26| Cp, Cv Gi †P‡q eo †Kb, wjLyb| 

27|  Kx, wjLyb| 

28| wØcvigvYweK M¨v‡mi Rb¨ -Gi gvb KZ, wjLyb| 

29|  Gi ¸iæZ¡ D‡jøL Kiæb| 

30| ZcMwZwe`¨vi wØZxq m~Î wee„Z Kiæb| 

31| cÖZ¨veZx© cÖwµqv Kv‡K e‡j, wjLyb| 

32| AcÖZ¨veZx© cÖwµqv Kv‡K e‡j, wjLyb| 

33| Zvc BwÄb Kv‡K e‡j, wjLyb|  

34| Kv‡Yv©Pµ Kv‡K e‡j, wjLyb| 

35| BwÄ‡bi `ÿZv ej‡Z Kx †evSvq, wjLyb|  

36| GbUªwc ej‡Z Kx †evSvq, wjLyb| 

P. wek` DËi cÖkœ t 

1| †Kvb mgxKiY e¨envi K‡i Kxfv‡e †mjwmqvm †¯‹j `vMvw¼Z Kiv nq e¨vL¨v Kiæb| 

2| ZvcMwZwe`¨vi cÖ_g m~ÎwU Kx? GwU Kxiƒ‡c Af¨šÍixY kw³i mv‡_ m¤úwK©Z, wjLyb| 

3| mgPvc cÖwµqvq cÖmviYkxj M¨vm Øviv K…ZKv‡Ri cwigvY wbY©q Kiæb| 

4| †`Lvb †h, m‡gvò cÖwµqvq †Kv‡bv wm‡÷g KZ…©K K…ZKvR wm‡÷‡g mieivnK…Z Zvckw³i mgvb| 

5| cÖZ¨veZx© I AcÖZ¨veZx© cÖwµqvi g‡a¨ cv_©K¨ wb‡`©k Kiæb| 

6| Zvc BwÄb Kv‡K e‡j? Gi `ÿZvi ivwkgvjv cÖwZcv`b Kiæb| 

7| †`Lvb †h, †h‡Kv‡bv ỳwU wbw ©̀ó ZvcgvÎvi g‡a¨ Kvh©iZ mKj BwÄ‡bi Kg©̀ ÿZv mgvb| 

8| wPÎ mnKv‡i Kv‡Yv© Pµ e¨vL¨v Kiæb| 

9| †`Lvb †h, Kv‡Yv©i P‡µi Kvh©wbevnx© e ‘̄ KZ…©K m¤úvw`Z bxU KvR `ywU m‡gvò I `ywU iæ×Zvcxq †iLv KZ©„K 

Ave× †ÿ‡Îi †ÿÎd‡ji mgvb|  

10| Zvc BwÄb Kx? cÖgvY Kiæb †h, 

1

21

T
TT 

  

Q. MvwYwZK mgm¨vewj: 

1|  GKwU wbw`©ó †iva _v‡gv©wgUv‡ii †iva eidwe›`y I w÷g we›`y‡Z h_vµ‡g 4.5  Ges 9.5 | †Kv‡bv Zi‡j 

¯’vcb Ki‡j Gi †iva 6.1  nq| Zi‡ji ZvcgvÎv wbY©q Kiæb| 
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2| †Kvb ZvcgvÎvq dv‡ibnvBU I †Kjwfb †¯‹‡j GKB cvV cvIqv hv‡e? 

3| cÖgvY Pv‡c 200 m3 AvqZ‡bi GKwU M¨v‡m 10103 J Zvc w`‡j M¨v‡mi AvqZb 200.2 m3 nq| H M¨v‡mi 

K…ZKv‡Ri gvb wbY©q Kiæb| 

4| †Kv‡bv wm‡÷g aªæe AvqZ‡b 750 J Zvc eR©b K‡i| wm‡÷gwUi Af¨šÍixb kw³i cwieZ©b wbY©q Kiæb| 

5| cÖgvY ZvcgvÎv I Pv‡ci †Kv‡bv Av`k© M¨vm‡K iƒ×Zvcxq cÖwµqvq m‡¼vwPZ K‡i AvqZb A‡a©K Kiv n‡j 

P‚ovšÍ Pvc KZ n‡e? ( = 1.4) 
6| 100C ZvcgvÎvi 5 kg cvwb‡K 100C ZvcgvÎvi ev‡®ú cwiYZ Ki‡Z GbUªwci cwieZ©b KZ n‡e wbY©q 

Kiæb| cvwbi ev®úxfe‡bi Av‡cwÿK myßZvc 2.26106 Jkg-1
|  

 

 

 

DËigvjv 

 

cv‡VvËi g~j¨vqb 10.1 t   1| (L)       2| (K)      3| (M)   

cv‡VvËi g~j¨vqb 10.2 t   1| (L)       2| (M)        

cv‡VvËi g~j¨vqb 10.3 t   1| (L)       2| (L)       3| (N)       4| (K) 5| (L)       6| (L)  

cv‡VvËi g~j¨vqb 10.4 t   1| (L)       2| (K)       3| (L)       4| (L)         5| (N) 

cv‡VvËi g~j¨vqb 10.5 t   1| (K)       2| (L)       3| (L)        

 

P‚ovšÍ  g~j¨vqb 

K. mvaviY eûwbe©vPbx cÖkœ t   1| (M)   2| (M)   3| (N)   4| (K)   5| (L)   6| (N)   7| (K)   8| (N) 

L. eûc`x mgvwßm~PK  eûwbe©vPbx cÖkœ t      1| (M)      2| (K)     

M. Awfbœ Z_¨wfwËK eû wbe©vPbx  cÖkœ t      1|  (N)      2| (N)          3| (K)        4|(N) 

N. m„Rbkxj cÖkœ t-1    (K) Aby‡”Q` 10.3.2  (L), (M) I (N) wb‡R Kiæb| wUDU‡ii mnvqZv wbb|   

   m„Rbkxj cÖkœ t-2 (K) Aby‡”Q` 10.5.2  (L) Aby‡”Q` 10.2.4  

                           (M) Aby‡”Q` 10.4.2  (N) Aby‡”Q` 10.5.1 

 Q. MvwYwZK mgm¨v t  1| 320C  2| 574.20F; 574.2K   3| 20260 J          

                                     4| -750 J; [†h‡nZz Af¨šÍixY kw³ FYvZ¥K myZivs wm‡÷gwUi Af¨šÍixb kw³ n«vm cv‡e] 

        5| 2.67105 Pa             6| 30294.91 JK-1
| 

 


