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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions.

{ZX}e : ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 10 × 1 = 10
(Very Short Answer Type Questions) (Compulsory)

Note: Answer all questions. As per the nature of the question, 
delimit your answer in one word, one sentence or 
maximum up to 30 words. Each question carries 1 mark.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ) (A{Zdm¶©)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$ H$m h¡&
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1) (i) Explain micro states and macro states.

  gyú‘ AdñWmE± Am¡a ñWyb AdñWmAm| H$mo n[a^m{fV H$s{OE&

 (ii) Write down clausius-Clapeyron’s equation.

  ³bm°{g¶g-³b¡nram°Z g‘rH$aU {b{I¶o&

 (iii) What remains constant under Joule Thomson Cooling ?

  Oyb Q>m°‘gZ erVbZ ‘| ³¶m pñWa ahVm h¡?

	 (iv)	 The	efficiency	of	a	carnot	engine	is	50%.	If	the	temperature	

of its sink is reduced 50oC,	 its	 efficiency	 increased	 by	

10%.	Calculate	the	temperature	of	the	sink	of	this	carnot	

engine.

  {H$gr H$mZm} B§OZ H$s XjVm 50% h¡& BgHo$ qgH$ Ho$ Vmn H$mo 50oC 
KQ>mZo na XjVm 10% ~‹T> OmVr h¡& H$mZm} B§OZ Ho$ qgH$ H$m Vmn 
kmV H$s{O¶o&

 (v) What do you know about mean free path ?

  ‘mÜ¶ ‘w³V nW go AmnH$m ³¶m A{^àm¶ h¡?

 (vi) What is thermodynamic probability ?

  Cî‘mJ{VH$ àm{¶H$Vm {H$go H$hVo h¢?

 (vii) Write Bose-Einstein distribution function.

  ~mog-AmBÝgQ>rZ {dVaU ’$bZ {b{I¶o&

 (viii) Explain the meaing of degeneracy.

  An^«îQ>Vm Ho$ AW© H$s ì¶m»¶m H$s{OE&

 (ix) What is contact potential of two metals ?

  Xmo YmVwAm| H$m gånH©$ {d^d ³¶m h¡?
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 (x) State carnot’s theorem.

  H$mZm} à‘o¶ H$mo n[a^m{fV H$s{OE&

 Section - B 4 × 5 = 20
(Short Answer Type Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 5 marks.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 5 A§H$m| H$m h¡&

2) Stating the  Zeroth Law of thermodynamics, give a concept of 

temperture.

 Cî‘mJ{VH$s Ho$ eyÝ¶m§H$s {Z¶‘ H$mo g‘PmVo hþE Vmn Ho$ ApñVËd (AdYmaUm)
H$s ì¶m»¶m H$s{O¶o&

3) Give Kelvin Planck and Clausius statements of the second law 

of thermodynamics. Show the equivalence of both statements.

 Cî‘mJ{VH$s Ho$ {ÛVr¶ {Z¶‘ Ho$ {bE Ho$pëdZ ßbm§H$ Ed§ ³bm{g¶g Ho$ 
H$WZ Xr{O¶o& Xem©B¶o {H$ XmoZm| H$WZ Vwë¶ h¢&

4)	 Define	 entropy.	 Show	 that	 entropy	 remains	 constant	 in	

reversible process and increases in an irrever side process.

 EÝQ´>m°nr H$mo n[a^m{fV H$s{OE VWm {gÕ H$s{OE {H$ {H$gr CËH«$‘Ur¶ 
n[adV©Z ‘o EÝQ´>m°nr {ZnV ahVr h¡, {H$ÝVw AZwËH«$‘Ur¶ n[adV©Z ‘| ~‹T>Vr 
h¡&
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5) With the help of thermodynamical relations prove that, 

 

s P

T V

E C
E C= , where symbols have their usual meanings.

 D$î‘m J{VH$ gå~ÝYm| H$s ghm¶Vm go {gÕ H$s{O¶o s P

T V

E C
E C=  Ohm± 

g§Ho$Vm| H$m gm‘mÝ¶ AW© h¡&

6) Calculate work done for an ideal gas in adiabatic process.

 AmXe© J¡g Ho$ ê$Õmoî‘ àH«$‘ ‘| {H$¶o J¶o H$m¶© H$s JUZm H$s{OE&

7)	 Derive	 an	 expression	 for	 Joule	 -	 Thomson	 coefficient	 for	

Vander wall’s gas.

 dmÊS>a dmëg J¡g Ho$ {bE Oyb-Q>m‘gZ JwUm§H$ H$m ì¶§OH$ àmßV H$s{O¶o&

8) Explain thermodynamic probability and establish its relation 

with entropy.

 Cî‘mJ{VH$ àm{¶H$Vm H$mo g‘PmBE d BgH$m EÝQ´>m°nr go gå~ÝY ñWm{nV 
H$s{OE&

9) What do you mean by partition functon ? Express Helmhaltz 

free energy and entropy interms of the partition function.

 g§{dVaU ’$bZ {H$go H$hVo h¡? hoë‘hmoëQ²>O ‘w³V D$Om© VWm EÝQ´>m°nr H$mo 
g§{dVaU ’$bZ Ho$ ê$n ‘| ì¶³V H$s{OE&

 Section - C 2 × 10 = 20
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
10 marks.
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(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10) Deduce Maxwell’s four thermodynamical relations.

 ‘¡³gd¡b Ho$ Mma Cî‘mJ{VH$s¶ gå~ÝYm| H$mo {ZJ{‘V H$s{OE&

11) How the sub stance are cooled by adiabatic demagnetization. 

Derive formula for the fall of temperature of the sub stance due 

to adiabatic demagnetization.

 ê$Õmoî‘ {dMwå~H$Z Ûmam nXmWm] H$mo {H$g àH$ma erVb {H$¶m OmVm h¡& 
{H$gr nXmW© Ho$ ê$Õmoî‘ {dMwå~H$Z Ho$ H$maU CgHo$ Vmn ‘| H$‘r Ho$ {bE 
gyÌ ì¶wËnÝZ H$a|&

12) What is the meaning of degree of freedom ? Describe law 

of equipartition of energy. Prove that foran ideal gas whose 

degree of freedom is f. 

 

P

V

C 21C 8+

 ñdmVÝÍ¶ H$mo{Q> H$m ³¶m AW© h¡& D$Om© g‘ {d^mOZ {Z¶‘ H$m dU©Z 
H$s{O¶o Ed§ {gÕ H$s{OE {H$ AmXe© J¡g Ho$ {b¶o {OgHo$ AUwAm| H$s 
ñdmVÝÍ¶ H$mo{Q> f h¡&
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V
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13) (a)  Derive the Fermi-Dirac distribution function. Hence 

calculate the partition function.

   ’$‘u-{S>amH$ {dVaU {Z¶‘ ì¶wËnÝZ H$s{O¶o Ed§ g§{dVaU ’$bZ H$s 
JUZm H$s{OE&

 (b)  The relative probability of two states having energy 
difference of 4.8 × 10–21 Joule is e2. Calculate temperature 
differene using M.B. statistics. 

   ¶hm± 4.8 × 10–21 Oyb D$Om© AÝVa Ho$ Xmo ñVam| H$s gmno{jH$ 
àm{¶H$Vm  e2 h¡& ‘o³gdob dmoëQ>O‘oZ gm§p»¶H$s H$m Cn¶moJ H$aVo 
hþE VmnmÝVa kmV H$s{OE&


