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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. Check your paper code and 
paper title before starting the paper.

{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& àýnÌ ewê$ H$aZo go nyd© 
àýnÌ H$moS> d àýnÌ erf©H$ Om±M b|&

 Section - A 10 × 1 = 10
(Very Short Answer 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)	 What	 is	 the	value	of	 ratio	of	molar	 specific	heats	
c
c
v

p` j for a 
diatomic gas?

  EH$ {Ûna‘mUwdr¶ J¡g Ho$ ‘moba {d{eï> Cî‘mAm| H$m AZwnmV 
c
c
v

p` j  
³¶m hmoVm h¡?

 (ii) Write an expression for the work done by a gas when it expands 
adiabatically. The gas is ideal.

  EH$ AmXe© J¡g ê$Õmoî‘ àgm[aV hmoVr h¡& J¡g H$mo àgm[aV hmoZo na 
J¡g Ûmam {H$¶o J¶o H$m¶© H$m ì¶§OH$ {b{IE&

	 (iii)	 Write	 the	 efficiency	 of	 carnot	 engine	 interms	 of	 adiabatic	
expansion ratio.

  H$mZm}B§OZ H$s XjVm ê$Õmoî‘ àgma AZwnmV Ho$ ê$n ‘| {b{I¶o&

 (iv) Explain triple point.
  {ÌH$ {~ÝXþ H$s ì¶m»¶m H$s{OE&

 (v) What is Nernst heat theorem?
  ZoÝñQ>© Cî‘m à‘o¶ ³¶m h¡?

 (vi) What is Inversion temperature?
  ì¶wËH«$‘U Vmn {H$go H$hVo h¡?

 (vii) State Law of equipartition of energy.
  D$Om© g‘{d^mOZ {Z¶‘ H$m H$WZ H$s{OE&

	 (viii)	Define	phase	space.
  H$bm-AmH$me H$mo n[a^m{fV H$s{O¶o&

 (ix) What is the relationship between entropy and thermodynamic 
probability?

  EÝQ´>m°nr VWm Cî‘mJ{VH$ àm{¶H$Vm ‘| ³¶m g§~§Y h¡?
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 (x) Write the mean energy of an ideal gas in terms of partition 
function.

  AmXe© J¡g H$s ‘mÜ¶ D$Om©, g§{dVaU ’$bZ Ho$ ê$n ‘| {b{I¶o&

 Section - B 4 × 5 = 20
(Short Answer 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) State second law of Thermodynamics. Explain the principle of 
increase of entropy.

 Cî‘mJ{VH$s Ho$ {ÛVr¶ {Z¶‘ H$mo n[a^m{fV H$a|& E|Q´>m°nr Ho$ ~‹T>Zo Ho$ 
{gÕmÝV H$s {ddoMZm H$a|&

3) What is Joule Thomson expansion? Show that in Joule-Thomson 
expansion enthalpy H = U + PV = constant.

 Oyb-WmågZ àgmaU ³¶m h¡? {gÕ H$a| {H$ Oyb-WmågZ àgmaU ‘| 
E|Woënr H = U + PV H$m ‘mZ pñWa ahVm h¡&

4) What is adiabatic demagnetization? How substances are cooled by 
adiabatic demagnetization?

 ê$Õmoî‘ {dMwå~H$Z ³¶m h¡? ê$Õmoî‘ {dMwå~H$Z Ûmam nXmWm] H$mo {H$g 
àH$ma erVb {H$¶m OmVm h¡?

5) Obtain Fermi-Dirac distribution law.
 ’$‘u-{S>amH$ {dVaU {Z¶‘ H$mo àmá H$s{OE&
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6) State and prove Carnot's theorem.
 H$mZm}Q> H$s à‘o¶ H$m H$WZ XoH$a {gÕ H$s{OE&

7) Differentiate between the behaviour of liquid He-I and He-II.
 Ðd He-I VWm He-II Ho$ ì¶dhma ‘| AÝVa ñnï> H$s{O¶o&

8)	 Define	mean	 freepath	 of	 gas	molecules.	Derive	 an	 expression	 for	
mean free path. How does it depend on pressure and temperature?

 ‘mÜ¶ ‘w³V nW H$mo n[a^m{fV H$a|& ‘mÜ¶ ‘w³V nW H$m ì¶§OH$ àmá H$a|& 
¶h Xm~ VWm Vmn na {H$g Vah {Z^©a H$aVm h¡?

9) Explain ortho and para hydrogen on the basis of nuclear spin statistic.
 AmWm} d n¡amhmBS´>moOZ ³¶m h¡? Zm{^H$s¶ pñnZ gm§p»¶H$s Ho$ AmYma na 

g‘PmB¶o&

 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.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

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

10) What is transport phenomenon? Derive an expression for the 
coefficient	of	viscosity	of	gas.	How	does	it	depend	on	temperature,	
pressure and density of gas?

 A{^J‘Z n[aKQ>ZmE± ³¶m h¢? J¡gm| Ho$ AUw J{V{gÕmÝV Ho$ AmYma na J¡g 
H$s í¶mZVm JwUm§H$ H$m ì¶§OH$ àmá H$a|& í¶mZVm JwUm§H$ Vmn, Xm~ VWm 
J¡g Ho$ KZËd na {H$g àH$ma go {Z^©a H$aVm h¡?
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11) Show that the partition function of monoatomic ideal gas is given by 
(2 )Z

h
v

mRT3

3
2r= . Also calculate 

 (i) average kinetic energy of molecule
	 (ii)	 specific	heats	of	gas

 {gÕ H$s{O¶o {H$ {H$gr EH$ - na‘mUwH$ AmXe© J¡g H$m g§{dVaU ’$bZ

 {ZåZ gyÌ Ûmam {H$¶m OmVm h¡& (2 )Z
h
v

mRT3

3
2r=  

 {ZåZm§{H$V H$s JUZm H$s{OE :

 (i) àË¶oH$ AUw H$s Am¡gV J{VO D$Om©

 (ii) J¡g H$s {d{eï> Cî‘m¶|  

12) Explain the four thermodynamical potentials and hence Derive the 
four Maxwell's thermodynamical relations rom them.

 Mma Cî‘m J{VH$s {d^dm| H$s ì¶m»¶m H$a| Ed§ BZH$m Cn¶moJ H$aVo hþE 
‘¡³gdob Ho$ Mmam| Cî‘mJ{VH$ g§~§Ym| H$mo ì¶wËnÞ H$s{OE&

13) Prove that e

4dn n
kT
M

c dc
2

kT
mc
2 2

3
2

2

r
r

=
-

`
c

j
m

 is the number of molecules

 in a gas having range c and c + dc. Where symbols have their normal 
meaning. Hence calculate r.m.s. speed and average speed of gas 
molecules.

 {gÕ H$s{OE {H$ Mmb c d c + dc Mmb ‘| {H$gr J¡g Ho$ AUwAm| H$s g§»¶m

 hmoVr h¡& e

4dn n
kT
M

c dc
2

kT
mc
2 2

3
2

2

r
r

=
-

`
c

j
m

 Ohm± àVrH$m| H$m gm‘mÝ¶ AW© h¡&

 AV… J¡g AUwAm| H$m dJ© ‘mÜ¶‘ ‘yb doJ Ed§ Am¡gV doJ H$s JUZm H$s{OE&


