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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 7 × 1 = 7
(Very Short Answer Questions)

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 marks.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{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 remains constant under Joule-Thomson cooling?

  Oyb-Wm‘gZ erVbZ ‘o§ ³¶m pñWa ahVm h¡?

 (ii) Write the clausius - clapeyron equation.

  ³bm{g¶g-³bon¶aZ g‘rH$aU {b{IE&

 (iii) Write the principles of increase of entropy.

  EÝQ´>{nd¥{Õ H$m {gÕmÝV {b{IE&

 (iv) What is most probable velocity.

  A{YH$V‘ àg§^mì¶ doJ ³¶m h¡?

 (v) What do you mean by Gibbs free energy?

  {Jãg ‘wº$ D$Om© go AmnH$m ³¶m Vmá¶© h¡?

	 (vi)	 Define	the	efficiency	of	heat	engine.

  D$î‘r¶ B§OZ H$s XjVm H$mon[a^m{fV H$s{OE&

 (vii) Write Ferm-Dirac distribution function.

  ’$‘u {S>amH$ {dVaU ’$bZ {b{IE&

 Section - B 4 × 3.5 = 14
(Short Answer Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 3.5 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 3.5 A§H$m| H$m h¡&
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2) Explain due principle of equipartition of energy.

 D$Om© Ho$ g‘{d^mOZ {gÕmÝV H$mo g‘PmB¶o&

3)	 Prove	that	for	ideal	gas	the	Joule-Thomson	coefficient	is	zero.

 {gÕ H$s{OE {H$ AmXe© J¡g Ho$ {bE Oyb-Wm‘gZ JwUm§H$ eyÝ¶ hmoVm h¡&

4)	 Derive	the	expression	of	efficiency	of	Carnot's	engine.

 H$mZm} B§OZ H$s XjVm H$m ì¶§OH$ àmá H$s{OE&

5) Write the postulates of quantum statistics.

 ³dm§Q>‘ gm§p»¶H$s H$s AdYmaUmE± {b{IE&

6) Discuss the porus plug experiment.

 gaÝY« S>m°Q> à¶moJ H$s {ddoMZm H$s{OE&

7)	 Derive	 the	most	probable	speed	using	maxwell's	distribution	

function.

 ‘¡³gdob ~§Q>Z ’$bZ H$m Cn¶moJ H$aHo$ gdm©{YH$ àm{¶H$ doJ H$m ì¶§OH$ 
àmá H$s{OE&

8)	 Calculate	 the	 specific	 heat	 for	 the	 diatomic	 and	 triatonic	

molecule.

 {Ûna‘mUwH$ VWm {Ìna‘mUwH$ AUw Ho$ {bE {d{eï> Cî‘m kmV H$amo&

9) Write the characteristics of liquid Helium.

 Ðd {h{b¶‘ Ho$ JwU {b{IE&
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 Section - C 2 × 7 = 14
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
7 marks.

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 7 A§H$m| H$m h¡& 

10) Give Kelvin-Planck and Clausis statement of the second law of 
thermodynamic. Show the equivalence of both statements.

 CÊ‘mJ{VH$s Ho$ {ÛVr¶ {Z¶‘ Ho$ Ho$pëdZ ßbm§H$ VWm ³bm{g¶g Ho$ H$WZ 
Xr{OE& BZ XmoZm| H$s Vwë¶Vm ~VmAmo&

11)	 Obtain	 the	 formula	 of	 diffusion	 coefficient	 of	 gas	 based	 on	
molecular theory of gas.

 AmpÊdH$ J¡g {gÕmÝV Ho$ AmYma na J¡g H$m {dgaU JwUm§H$ kmV H$amo.

12) Derive an expression for Joule-Thomson expansion for vender 
wal's	gas.	Why	hydrogen	and	Helium	show	heating	at	normal	
temperature.

 dmÝS>a dmëg J¡g Ho$ {bE Oyb-Wm°‘gZ àgma JwUm§H$ H$m ì¶§OH$ àmá 
H$s{OE& gm‘mÝ¶ Vmn na hmBS´>moOZ dhr{b¶‘ VmnZ à^md ³¶m| àX{e©V 
H$aVr h¡?

13) Discuss the difference between aortho and para hydrogen. 
Calculate the partition function of rotarion for ortho and para 
hydrogen.

 AmWm} d n¡am hmBS´>moOZ Ho$ ‘Ü¶ AÝVa ñnï> H$s{OE& AmWm} d n¡am hmBS´>moOZ 
Ho$ KyU©Z Ho$ {bE g§{dVaU ’$bZ kmV H$s{OE&


