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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', "~' VWm "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 you 
delimit answer in one word, one sentence or maximum up 
to 30 words. Each question carries 1 marks.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| H$m CÎma Xr{OE& Amn AnZo CÎma H$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	 P

V

C
C

 for 

a diatomic gas ?

  EH$ {Ûna‘mUwdr¶ J¡g Ho$ ‘moba {d{eîQ> D$î‘mAm| H$m AZwnmV P

V

C
C

 
³¶m hmoVm h¡?

 (ii) Each of two containers of equal volume holds an ideal gas. 

Container A has twice as many molecules as container B. 

If the gas pressure is the same in the two containers, is 

the rms speed of the molecules in container A.

  (a) greater than

  (b) less than, or

  (c)  the same as the rms speed of the molecules in 

container B.

  g‘mZ Am¶VZm| Ho$ Xmo ~V©Zm| ‘| EH$gr AmXe© J¡g ^ar hþB© h¡& ~V©Z  
A ‘| AUwAm| H$s g§»¶m ~V©Z B Ho$ gmnoj Xmo JwZr h¡& XmoZm| ~V©Zm| ‘| 
J¡g H$m Xm~ g‘mZ h¡& Vmo ¶h ~VmBE {H$ ~V©Z A ‘| AUwAm| H$m dJ© 
‘mÜ¶ ‘yb doJ ~V©Z B Ho$ AUwAm| Ho$ dJ© ‘mÜ¶ ‘yb Ho$ gmnoj

  (a) Á¶mXm hmoJm
  (b)  H$‘ hmoJm
  (c) g‘mZ hmoJm

 (iii) A carnot engine works between two temperatures 227°C 

and	27°C.	What	is	its	efficiency	?

  EH$ H$mZm} B§OZ 227°C VWm 27°C Ho$ ~rM H$m¶© H$aVm h¡& H$mZm} 
B§OZ H$s XjVm kmV H$s{O¶o&
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 (iv) Write an expression for the work done by a gas when it 

expands adiabatically. The gas is ideal.

  EH$ AmXe© J¡g éÕmoî‘ 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$ {bI|&

 (v) The partial derivative 
V

F
T

 ∂
 ∂ 

 represents

  (a) –P   (b)   –S   (c) U

  
V

F
T

 ∂
 ∂ 

 H$m ‘mZ hmoJm 

  (a) –P   (b)   –S   (c) U

	 (vi)	 What	is	Joule	-	Thomson	coefficient	for	an	ideal	gas	?

  EH$ AmXe© J¡g Ho$ {b¶o Oyb-Wm±‘gZ JwUm§H$ H$m ‘mZ ³¶m h¡?

 (vii) The total entropy of the universe is unchanged whenever 

a reversible process occurs. Is this statement true or 

false ?

  ""CËH«$‘Ur¶ à{H«$¶m ‘| ~«÷mÊS> H$s E|Q´>m±nr An[ad{V©V ahVr h¡'' ³¶m 
¶h H$WZ ghr h¡ AWdm Ìw{Q>nyU© ?

 (viii) “Photons obey Bose statistics.” Is the statement true or 

false ?

  ""’$moQ>moZ ~mog gm§p»¶H$s H$m nmbZ H$aVo h¢&'' ³¶m ¶h H$WZ ghr 
h¡ AWdm Zht?

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

  EÝQ´>m°nr VWm àm{¶H$Vm ‘| ³¶m g§~§Y h¡?
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 (vii) What is Fermi energy ?

  ’$‘u D$Om© {H$go H$hVo h¢?

 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 CÎma dmbo àíZ)

{ZX}e : {H$Ýhr Mma àíZm| H$m 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$ 
{gÕmÝVH$s {ddoMZm H$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)	 Define	mean	free	path	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¶ ‘wº$ nW H$m ì¶§OH$ àmßV H$a|& 
¶h Xm~ VWm Vmn na {H$g Vah {Z^©a H$aVm h¡?
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5) State the Maxwell’s formula for the distribution of speeds of 

gas molecules enclosed in a chamber and maintained at a 

temperature T. Show this distribution on a graph.

 AUwAm| H$s Mmb g§~§Yr ‘o³gdob H$m gyÌ {bI|& AUw EH$ ~V©Z ‘| ~ÝX h¢& 
VWm CZH$m Vmn T h¡& Bg {dVaU gyÌ H$mo J«m’$ na àX{e©V H$a|&

6) Explain the principle of regenerative cooling.

 nwZ{Z©doer erVbZ Ho$ {gÕmÝV H$s ì¶m»¶m H$a|&

7) Derive the Clausius - Clapeyron equation.

 ³bm°{g¶g ³bonam±Z g‘rH$aU H$s ì¶wËn{Îm X|&

8) Show that in a reversible isothermal - isometric process.

 dF = 0   or F is minimum.

 {gÕ H$a| {H$ CËH«$‘r¶ g‘mVmnr g‘Am¶V{ZH$ àH«$‘ ‘| dF = 0, AWdm 
F =  constant.

9) State Carnot’s theorem. Prove the theorem.

 H$mZm} à‘o¶ H$mo n[a^m{fV H$amo& Bg à‘o¶ H$mo {gÕ H$amo&

 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$Ýhr Xmo àíZm| H$m CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 

eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 10 A§H$ H$m h¡&
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10) Derive Planck distribution law using Bose-Einstein statistics.

 ~mog AmBÝgQ>rZ gm§p»¶H$s H$m Cn¶moJ H$aVo hþE ßbm§H$ {dVaU {Z¶‘ H$m 
{ZJ‘Z H$s{OE&

11) 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$m ì¶§OH$ àmßV H$a|& í¶mZVm JwUm§H$ Vmn, Xm~, 
VWm J¡g Ho$ KZËd na {H$g àH$ma go {Z^©a H$aVm h¡?

12) Show that the pressure exerted by a perfect gas is equal to 

two-thirds of kinetic-energy of molecules of the gas per unit 

volume.

 {gÕ H$a| {H$ {H$gr AmXe© J¡g H$m Xm~ Cg J¡g Ho$ AUwAm| H$s ‘mÜ¶ 
J{VO D$Om© (à{V EH$m§H$ Am¶VZ) Ho$ Xmo {VhmB Ho$ Vwë¶ hmoVm h¡&

13)	 Derive	an	expression	for	the	efficiency	of	a	Carnot	cycle.

 H$mZm} MH«$s¶ àH«$‘ Ho$ {b¶o XjVm H$m ì¶§OH$ H$m {ZJ‘Z H$a|&


