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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instruction. Check your paper 
code and paper title before starting the paper. In case of any 
discrepancy English version will be final for all purposes.

{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& àíZnÌ ewê$ H$aZo go nyd© 
àíZnÌ H$moS> d àíZnÌ erf©H$ Om±M b| {H$gr {dg§JVVm H$s pñW{V ‘| 
A§J«oOr ê$n hr A§{V‘ ‘mZm Om¶oJm&

 Section - A 8 × 2 = 16
(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 2 marks.
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 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 
2 A§H$m| H$m h¡&

1) (i) What is the value of packing fraction of HCP structure?

  HCP g§aMZm H$m g§Hw$bZ JwUm§H$ {H$VZm h¡?

 (ii) Draw CsCl structure.

  CsCl g§aMZm ~ZmE±&

	 (iii)	 For	 simple	 cubic	 crystal,	 find	 the	 interplanar	 distance	

between the planes which has Miller indices (2,2,1). Here 

lattice constant is ‘a’.

  gab KZr¶ OmbH$ H$m OmbH$ {Z¶Vm§H$ a h¡ Vmo CZ Vbm| Ho$ ‘Ü¶ 
nañna Xÿar kmV H$a| {OZHo$ {‘ba gyMH$m§H$ (2,2,1) h¢&

 (iv) What is Frenkel Defects in metals?

  YmVwAm| ‘| ’«o$ÝH$b Xmof ³¶m h¢?

 (v) What is Umklapp process.

  Cå³bmn àH$‘ ³¶m h¢?

 (vi) What is Bloch wall in Ferromagnetic materials?

  Mwå~H$s¶ nXmWm] ‘| ãbmH$ Xrdma ³¶m h¡?

 (vii) What is Meissner effect?

  ‘mBñZa à^md ³¶m h¡?
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 (viii) State Bloch T3/2 law related to thermal excitation of 

magnons.

  ‘oJZm°Zm| Ho$ CÎmoOZ go gå~pÝYV ãbmM T3/2 {Z¶‘ H$m H$WZ H$s{OE&

 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 8 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 8 A§H$m| H$m h¡&

2) Draw and explain the Zinc Blend structure.

 qOH$ ãboÝS> gaMZm H$mo ~ZmBE VWm Bgo g‘PmBE&

3) Explain analysis of elastic strain.

 àË¶mñWVm {dH¥${V H$mo g‘PmBE&

4) Explain the Entropy in Super conductor.

 A{VMmbH$ ‘| EÝQ´>m{n H$mo g‘PmBE&

5) Write a short note on BCS Theory for superconductivity.

 A{V MmbH$Vm Ho$ BCS {gÕmÝV na g§{jßV {Q>ßnUr {bI|&

6) Explain the Burger vectors.

 {H«$ñQ>b ‘| ~O©a g{Xe g‘PmBE&
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7) What do you understand by the effective mass of an electron? 
Explain	its	significance.

 Bbo³Q´>mZ Ho$ à^mdr Ðì¶‘mZ go Amn ³¶m g‘PVo h¢? BgH$s gmW©H$Vm 
g‘PmB¶o&

8) What is diamagnetism? Discuss the theory of diamegnetism.
 à{V Mwå~H$Ëd ³¶m h¡? à{V Mwå~H$Ëd Ho$ {gÕmÝV H$s {ddoMZm H$s{OE&

9) Explain the properties of a acoustic and optical modes of 
vibrations of diatomic lattice.

 EH$ {Û na‘mUwH$ OmbH$ ‘o Üd{ZH$ Ed§ àH$m{eH$ H$ånZ H$s {dYmAm| Ho$ 
JwUY‘m] H$s ì¶m»¶m H$s{OE&

 Section - C 2 × 16 = 32
(Long Answer Questions)

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

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& AmnH$mo AnZo CÎma H$mo A{YH$V‘ 
500 eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10)	 Derive	an	expression	for	the	specific	heat	of	solids	according	
to	Debye	model.	Show	 that	at	 low	 temperature,	 the	specific	
heat of solid is directly proportional to the cube of its absolute 
temperature.

 {S>~mB©‘mS>b Ho$ AZwgma R>mogm|H$s OmbH$ {d{eîQ> Cî‘m Ho$ {bE ì¶§OH$ 
{ZJ{‘V H$s{O¶o& àX{e©V H$s{OE H$s {ZåZVmn na R>mog H$s OmbH$ {d{eîQ> 
Cî‘m BgHo$ na‘ Vmn H$s V¥Vr¶ KmV Ho$ AZwH«$‘mZwnmVr hmoVr h¡&
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11) Discuss in detail Kroning Penney model of band theory. How it 

helps in the formation of energy bands in solids?

 ~¢S> {gÕmÝV H$m H«$moqZJ n¡Zr ‘mS>b H$s {dñVma go ì¶m»¶m H$s{OE& ¶h 
R>mogm| ‘| D$Om© ~¡ÊS> Ho$ {Z‘m©U ‘| {H$g àH$ma ghm¶Vm H$aVm h¡?

12) Explain the quantum theory of paramagnetism and on the 

basis of this theory plot the graph between magnetic moment 

and	applied	field.

 AZw Mwå~H$Ëd Ho$ ³dm§Q>‘ {gÕmÝV H$mo g‘PmBE VWm Bg {gÕmÝV Ho$ 
AmYma na Mwå~H$s¶ AmKyU© VWm Amamo{nV joÌ Ho$ ‘Ü¶ J«m’$ ~ZmBE&

13) (a) Derive the clausius - Mossotti relation.

  ³bm±{g¶g-‘mogmoQ>r gå~ÝY H$mo ì¶wËnÝZ H$s{OE&

 (b)  If Polarization vector is 
∧

= + −
�� � �p 3 i 2 j kx y .	 Then	 find	 the	

polarization charge volume density also. Explain the 

physical meaning of this bound charge density.

   ¶{X Y«wdU g{Xe  
∧

= + −
�� � �p 3 i 2 j kx y  h¡ Vmo Y«wdU AmnVZ Amdoe 

KZËd kmV H$a|& VWm Bg ~Õ A{Ve KZËd H$m ^m¡{VH$ ‘hËd ^r 
g‘PmBE&


