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O[ZOFZG[ 5|l@IF V[gYF(5L O[ZOFZ SC[ K[P 

5|l@IFGL 5|DFl6T V[gYF(5LsH
Ѳ
fo HIFZ[ 5|l@IFDF\ EFU ,[TF AWF H 5NFYM” T[DGL 5|DFl6T 5lZ˜:YlTDF \ CMI tIFZ[ YTM 

V[gYF(5L O[ZOFZ T[ 5|l@IFGL 5|DFl6T V[gYF(5L O[ZOFZ SC[JFIP 

T8:YLSZ6 pqDF   o SM.56 5|A/ A[.hGF V[S T}(IEFZ J0[ T[GF D\N 2FJ6DF\ SM.56 5|A/ V[l;0GF V[S 
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O[ZOFZ 5|DFl6T pwJ”5FTG V[gYF(5L SC[JFIP ssubH
Ѳ
f 
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Ѳ
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  < HM 5|@D NZdIFG 5|6F,L pqDF U]DFJTL CMI TM4  q = k6 = pqDF1[5S 5|l@IFP 
  < HM 5|@D NZdIFG 5|6F,L pqDF D[/JTL CMI TM4  q = WG  = pqDFXMQS 5|l@IFP 
  < HM 5|6F,L p5Z SFI” SZJFDF \ VFJ[ TM4   w = WGP  
  < HM 5|6F,L ‹FZF SFI” SZJFDF \ VFJ[ TM4   w = k6P 

 

 HM SM. 5|@D NZdIFG 5|6F,LGL VF\TlZS pHF” VR/ ZC[TL CMI TM4 U = 0 T[YL4 q + w = 0 
T[YL4 q = - w YFIP H[ NXF”J[ K[ S[4 5|@D NZdIFG 5|6F,LV[ XMQ[,L AWL H pqDF SFI”DF \ J5ZFI 

HFI K[P 

 

SFI” ;FY[ ;\A\W o < HM ZF;FIl6S 5|l@IFDF\ JFI\~5 5NFYM” ; \S/FI[,F CMI TM VR/ AFCI NAF6 C[9/ YTL 

DM8FEFUGL 5|l@IFVMDF\ SNGM O[ZOFZ YFI K[P VFYL VFJL 5|6F,L DF8[ HM SN JWT]\ CMI TM4 

5|6F,L ‹FZF SFI” YFI sw = k6f VG[ HM SN 38T]\ CMI TM 5|6F,L p5Z SFI” YFI sw = 
WGfP 

  < HM 5|6F,LG]\ 5|FZ\lES SN V1 VG[ V\lTD SN V2 CMI VG[ 5|6F,L P5Z ,FU] 5F0[,]\ AFCIA/ 

P VR/ CMI TM SNGF O[ZOFZYL 5|6F,L J0[ YI[,]\ SFI” w = P(V2-V1) = PV. HM 5|l@IF 
NZdIFG OST PV 5|@DG]\ SFI” YT] \ CMI TM4 q = qp YFI VG[ HM 5|6F,L ‹FZF SFI” YT] \ CMI 

TM4 w = -PV YFIP 

  < CJ[ pqDFUlTXF:+GF 5|YD lGID4 U = q + w D]HA4 U = q - PV YFI4 5Z\T] HM 

ZF;FIl6S 5|l@IF NZdIFG 5|6F,LGF SNDF\ O[ZOFZ YTM G CMI TM4 V = 0, VFYL U = qv 

YFIP H[ NXF”J[ K[ S[4 VR/ SN[ YTL 5|l@IFVMDF \ 5|6F,LGL VF\TlZS pHF”DF \ YTF\ O[ZOFZG]\ 

D}(I 5|6F,LV[ VR/ SN[ D[/J[,L S[ U]DFJ[,L pqDF H[8,]\ CMI K[P 

 

V[gYF(5L ;FY[ ;\A\W o< V[gYF(5L VG[ VF\TlZS pHF” JrR[GM ;\A\W o H = U + PV 

   HM 5|6F,LGL VJ:YF AN,FI TM T[GL V[gYF(5LDF\ YTM O[ZOFZ o  

   H = U + PV  =  U + PV + VP , DF8[ HM 5|l@IF VR/ NAF6[ YTL CMI TM P = 0 

YFI T[YL4 H = U + PV . 

  < 5Z\T] pqDFUlTXF:+GF 5|YD lGID U = q + w D]HA4 HM 5|l@IF VR/ NAF6[ YTL CMI TM 

5|6F,L ‹FZF PV 5|SFZG]\ SFI” YTF \ q = qp VG[ w = - PV p5ZYL U = qp – PV YFI4 

H[G]\ D}(I p5ZGF ;DLSZ6DF\ D}STF\4   H =  qp – PV) + PV VFYL4  H =  qp . 

  < H[ NXF”J[ K[ S[4 VR/ NAF6[ YTL 5|l@IFVMDF \ 5|6F,LGL V[gYF(5LDF\ YTF\ O[ZOFZG]\ D}(I 

5|6F,LV[ D[/J[, S[ U]DFJ[, pqDFGF D}(I H[8,]\ CMI K[P 

 

DM, ;FY[ ;\A\W o < HM ZF;FIl6S 5|l@IF NZdIFG JFI]~5 38SMGL DM, ;\bIF AN,FTL CMI VG[ 5|l@IF VR/ 

NAF6[ VG[ VR/ TF5DFG[ YTL CMI TM SN 56 AN,FI K[ VFYL4 JFI]~5 5|l@ISMGF n1 

DM, WZFJTL 5|6F,LG]\ NAF6 P VG[ VR/ TF5DFG T C[9/ SN V1 CMI VG[ VR/ NAF6 

VG[ VR/ TF5DFG C[9/ 5|l@IF YTF\ GL5HMGF DM, n2 YTF\ SN V2 YT]\ CMI TM4 VFNX” 

JFI] ;DLSZ6 PV = nRT D]HA4 P1V = n1RT  VG[ P2V = n2RT  YFI4 VF AgG[ JrR[GM 

TOFJT ,[TF\4 PV2 – PV1 = n2RT – n1RT = P(V) = n(g)RT YFIP H[G]\ D}(I V[gYF(5LGF 

;DLSZ6DF\ D}STF\4 H = U + n(g)RT  VYJF H = U -  n(g)RT  YFIP 

  <  HM JFI]~5 GL5HMGF DM,GL ;\bIF VG[ 5|l@ISMGF DM,GL ;\bIF ;DFG CMI TM4 n = 0 

VFYL4 H = U. 

  <  HM JFI]~5 GL5HMGF DM,GL ;\bIF SZTF\ JFI]~5 5|l@ISMGF DM,GL ;\bIF JWFZ[ CMI TM4 

   n < 0 VFYL4 H < U. 

  <  HM JFI]~5 GL5HMGF DM,GL ;\bIF SZTF\ JFI]~5 5|l@ISMGF DM,GL ;\bIF VMKL CMI TM4 

   n > 0 VFYL4 H > U. 

 

pqDFWFlZTF VG[ Cp VG[ Cv JrR[GM ;\A\W  o  
  

 pqDFWFlZTF  o < lGIT NAF6[ VYJF lGIT SN[ TYF\ pqDFGF O[ZOFZM VG[ TF5DFG JrR[GM ;\A\W NXF”JTF lJW[IG[ 

pqDFWFlZTF spqDF1DTFf  SC[ K[P      
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=pqDF1DTF

     XMQFTL pqDF

     TF5DFGGM TOFJT 
      H}, S[˜(JG
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= Cv  =  
qV

T
VR/ SN[ YTF\ TF5DFGGF O[ZOFZ DF8[ pqDF1DTF

 qV = Cv   =   T U  ...........(i)    

     

= Cp  =  
qp

T
VR/ NAF6[ YTF\ TF5DFGGF O[ZOFZ DF8[ pqDF1DTF

 qp = C    =  p T H  ...........(ii) 
 

 

 Cp VG[ Cv   o V[S DM, VFNX” JFI] DF8[4   H = U +  (PV) 

     VG[ V[S DM, VFNX” JFI] DF8[4 PV = RT  

       H = U +  (RT) 

       H = U + R T………………………….(iii
 

    ;DLSZ6 (iii) DF\ (ii) VG[ (i) GF D}(IM D}STF\4 

           CpT = CvT + RT 

         CpT = (Cv + R) T 

         Cp =Cv + R 

         Cp-Cv  =  R 
  

 VCL\IF4 Cp VG[ Cv GM U]6FSFZ VR/ YFI K[4 H[G[  J0[ NXF”JFI K[P 

  

 = 
Cp
Cv

V[8,[ S[4  VFNX" JFI] DF8[  YFI K[P   = 1.4
 

 

 

VFNX” JFI]G]\ X}gIFJSFXDF\ lJ:TZ6 VG[ V[g8=M5L O[ZOFZ  o  
  

 < V[S DM, VFNX” JFI] EZ[,F 5F+G[ X}gIFJSFX SZ[,F 5F+ ;FY[ HM0TF \ X}gIFJSFXDF\ JFI]G]\ VF5D[/[ lJ:TZ6 

YFI tIFZ[ 5|6F,L ‹FZF SM. SFI” YT] \ GYL SFZ6 S[4 SFI” ê w = PV DF\ P = 0 CMI K[P 
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