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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 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 mark.

 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) State Zeroth Law of thermodynamics.

  Cî‘mJ{VH$s Ho$ eyÝ¶m§H$s {Z¶‘ H$m H$WZ Xr{OE&

 (ii) Write the types of  thermodynamic system.

  Cî‘m J{VH$ {ZH$m¶ Ho$ àH$ma {b{IE&

	 (iii)	 Define	irreversible	process.

  AZwËH«$‘Ur¶ àH«$‘ H$mo n[a^m{fV H$s{OE&

	 (iv)	 What	do	you	understand	by	absolute	zero	temperature.

  na‘eyÝ¶ Vmn go Amn ³¶m g‘PVo h¡?

 (v) What is the principle of refrigerator.

  ao{’«$OaoQ>a H$m ³¶m {gÜXmÝV h¡?

	 (vi)	 Define	Gibbs	free	energy.

  {Jãg ‘w³V D$Om© H$s n[a^mfm Xr{OE&

	 (vii)	What	is	due	value	of	Joule	Thomson	coefficient	for	ideal	

gases?

  AmXe© J¡gm| Ho$ {bE Oyb-Wm°‘gZ JwUm§H$ H$m ‘mZ ³¶m hmoVm h¡?

 (viii) Write ideal gas equation.

  AmXe© J¡g g‘rH$aU H$mo {b{IE&

	 (ix)	 Write	Maxwell’s	distribution	law.

  ‘¡³gdob doJ {dVaU {Z¶‘ {b{IE&

 (x) Write Fermi-Dirac	distribution	function.

  ’$‘u-{S>amH$ {dVaU ’$bZ {b{IE&
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 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)	 Show	 that	 for	a	system	of	fixed	volume	 in	contact	with	heat	

reservoir	the	Helmholtz	free	energy	is	minimum.

 EH$ {Z¶V Am¶VZ H$m {ZH$m¶ H$mo D$î‘m ^ÊS>ma Ho$ gånH©$ ‘| h¡, ~VmBE 
{H$ CgH$s hoå‘hmoëQ²>O ‘w³V D$Om© Ý¶yZV‘ hmoVr h¡?

3)	 Describe	principle	of	equipartition	of	energy.

 D$Om© Ho$ g‘{d^mOZ H$m dU©Z H$s{OE&

4)	 A	carnot	engine	has	some	efficiency	when	working	between	

750	k	and	375	k	with	another	engine	working	between	XK	and	

500	k	(sink	temperature).	Calculate	X.

 EH$ H$mZm} B§OZ 750	K VWm 375 K Ho$ ‘Ü¶ H$m¶©aV hmoZo na CgH$s 
j‘Vm AÝ¶ B§OZ Omo XK	VWm 500 K	(qgH$ Vmn) Ho$ ‘Ü¶ H$m¶©aV h¡, 
Ho$ g‘mZ h¡& X H$s JUZm H$s{OE&

5) Write and explain all four Maxwell’s thermodynamic relation.

 Mmam| ‘¡³gdob Cî‘mJ{VH$ gå~ÝY {b{IE d g‘PmBE&
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6)	 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$m ì¶§OH$ 
àmßV H$s{OE&

7) Write the postulates of quantum statistics.

 ³dmÝQ>‘ gm§p»¶H$s H$s AdYmaUm¶| {b{IE&

8)	 Derive	expression	for	Joule	-	Thomson	coefficient	for	Vander-

waals gas.

 dmÝS>a dmëg J¡g Ho$ {bE Oyb-Wm‘gZ JwUm§H$ H$m ì¶§OH$ ì¶wËnÝZ H$s{OE&

9)	 Differentiate	between	Fermi-Dirac	and	Bose-Einstein	statistics.

 ’$‘u-{‹S>amH$ Ed§ ~mog-AmBÝñQ>rZ gm§p»¶H$s ‘| AÝVa ~VmAmo&

 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)	 Obtain	expression	for	diffusion	coefficient	of	a	gas	based	on	
transport phenomenon.

 A{^J‘Z KQ>Zm na AmYm[aV {H$gr J¡g Ho$ {dVaU JwUm§H$ H$m ì¶§OH$ àmßV 
H$s{OE&
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11)	 Derive	the	classius-clapeyron	equation	and	show	that	boiling	

point of liquid increases on increasing pressure.

 ³bm{g¶g H$b¡noam°Z g‘rH$aU H$mo ì¶wËnÝZ H$s{OE VWm ~VmBE {H$ {H$gr 
hdm H$m Xm~ ~‹T>mZo na ³dWZm§H$ ~‹T>Vm h¡?

12)	 Describe	carnot’s	reversible	heat	engine	and	find	an	expression	

for	its	efficiency.

 H$mZm} Ho$ ì¶wËH«$‘Ur¶ D$î‘m B§OZ H$s ì¶m»¶m H$s{OE VWm BgH$s XjVm 
Ho$ {bE ì¶§OH$ àmßV H$amo&

13)	 (i)	 Describe	 Plank’s	 law	 of	 radiation	 using	 Bose-Einstein	 

 statistics.

  ~mog AmBÝñQ>rZ gm§p»¶H$s H$m Cn¶moJ H$aVo hþE ßbm§H$ {d{H$aU 
 {Z¶‘ H$m dU©Z H$s{OE&

 (ii) Write short note on Nuclear spin statistics.

  Zm{^H$s¶ MH«$U gm§p»¶H$s na bKw boI {b{IE&


