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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 the paper 
code and paper title before starting the paper.

{ZX}e : ¶h àíZ nÌ VrZ I§S>mo A, ~ Ed§ g ‘| {d^m{OV h¡ àË¶oH$ I§S> Ho$ 
{ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& àíZnÌ ewê$ H$aZo go nyd© àíZ nÌ 
H$moS> Ed§ àíZ nÌ erf©H$ Om±M bo&

 Section - A 8 × 2 = 16
(Very Short Answer Type Questions) (Compulsory)

Note: Answer all questions. As per the nature of the question 
you delimit your answer in one word, one sentence or 
maximum up to 30 word. Each question carries 2 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$V‘ 30 eãXm| ‘| n[agr{‘V H$[aE& àË¶oH$ 
àíZ 2 A§H$ H$m h¡&
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1) (i) What do you mean by single crystal ?

  EH$b {H«$ñQ>b go AmnH$m ³¶m VmËn¶© h¡?

 (ii) What is the value of packing fraction of BCC crystal ?

  BCC {H«$ñQ>b H$m g§Hw$bZ JwUm§H$ {H$VZm h¡?

 (iii) Draw the diagram indicating the schottky defect in metallic 

crystal.

  KmpËdH$ {H«$ñQ>b ‘| em±Q>H$s Xmof ~VmZo dmbo {MÌ H$mo ~ZmAmo&

 (iv) Write the matematical form of Weidman-Franz Law.

  dmBS>‘oZ ’«o$ÝO {Z¶‘ H$m J{UVr¶ én {bImo&

 (v) “If impurity of Antimony is added in intrinsic semiconductor 

then it becomes p-type semiconductor.” Is this statement 

true ?

  ¶{X Z¡O AY©MmbH$ ‘| EÝQ>r‘Zr H$s Aew{Õ {‘{lV H$s OmVr h¡ Vmo 
¶h p-àH$ma H$m AY©MmbH$ ~Z OmVm h¡ ³¶m ¶h H$WZ gË¶ h¡?

 (vi) What do you mean by phonon ?

  ’$moZmoZ go AmnH$m ³¶m VmËn¶© h¡?

 (vii) if Polarization vector is ˆP 3 i 2 j kx y= + −
�� � � . The find the 

polarization charge volume density.

  ¶{X Y«wdU g{Xe ˆP 3 i 2 j kx y= + −
�� � �  h¡ Vmo Y«wdU Am¶VZ Amdoe 

KZËd kmV H$amo&

 (viii) Draw the graph showing the entropy versus temperature 

curve for super conducting and normal state.

  A{VMmbH$ VWm gm‘mÝ¶ AdñWm H$mo Xem©Zodmbo EÝQ´>m{n VWm Vmn‘mZ 
J«m’$ H$mo ~ZmAmo&
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 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 dmbo àíZ)

{ZX}e : {H$Ýhr 4 àíZm| Ho$ 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$ H$m h¡&

2) Draw and explain the diamond structure.

 S>m¶‘ÊS> g§aMZm H$mo ~ZmAmo VWm Bg g‘PmAmo&

3) Describe any two important methods for preparation of glasses.

 ½bmgm| H$mo ~ZmZo Ho$ {H$Ýhr Xmo à‘wI {d{Y¶m| H$m dU©Z H$amo&

4) Explain the F centers in crystals.

 {H«$ñQ>b ‘| F Ho$ÝÐmo H$mo g‘PmAmo&

5) What do you mean by Burger’s vector and Burger’s circuit. 

Explain it.

 ~J©a g{Xe VWm ~J©a> n[anW go AmnH$m ³¶m VmËn¶© h¡? Bgo g‘PmAmo&

6) Explain the distinction between metals, insulators and 

semiconductors on the basis of band theory.

 ~¡ÊS> {gÕmÝV Ho$ AmYma na YmVwAmo, Hw$MmbH$mo VWm AY©MmbH$mo Ho$ ‘Ü¶ 
AÝVa H$mo g‘PmAmo&

7) Describe the Einstein model of specific heat of solid.

 R>mogmo Ho$ {d{eîQ> Cî‘m Ho$ AmBÝgQ>rZ ‘mS>b H$m dU©Z H$amo&
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8) Explain the electronic polarisability of substances.

 nXmWm] H$s Bbo³Q´>m{ZH$ YwdUVm H$s ì¶m»¶m H$amo&

9) What do you understand by paramagnetic cooling ?

 AZwMwå~H$s¶ erVbZ go AmnH$m ³¶m VmËn¶© h¡?

 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© CÎma dmbo àíZ)

{ZX}e  : {H$Ýhr 2 àíZ H$m CÎma Xr{OE& Amn AmnZo CÎma H$mo A{YH$V‘ 500 

eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$ H$m h¡&

10) Describe the Laue Method of X-ray diffraction.

 E³g {H$aU {dd©VZ H$m bmCdo {d{Y H$m dU©Z H$amo&

11) (a)  Explain the Drude model of electrical conductivity of 

metals.

 (b) Write the Bloch’s theorem and give its proof.

 (a) YmVwAmo H$s {dÚwV MmbH$Vm Ho$ gÝX^© ‘| S®>S> ‘mS>b H$mo g‘PmAmo&
 (b) ãbmM à‘o¶ H$m H$WZ Xmo VWm BgH$s ì¶wËn{Îm ^r Xmo&
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12) Describe the vibrational modes of monoatomic linear chain of 

atoms and discuss the dispersion curve between w and k for 

this lattice.

 na‘mUwAm| H$s EH$na‘mUwH$ aoIr¶ l¥§Ibm Ho$ H$ånÝZ {dYm H$m dU©Z H$amo 
VWm Bg OmbH$ Ho$ {bE w VWm k Ho$ ‘Ü¶ n[ajonU dH«$H$mo g‘PmAmo&

13) (a) Describe the main characteristics of Ferroelectrics.

  ’o$amoBbop³Q´>³g Ho$ ‘w»¶ JwUY‘m] H$m dU©Z H$amo&

 (a)  Explain the thermal conductivity and specific heat of 

superconductors.

  A{VMmbH$mo H$s Cî‘r¶ MmbH$Vm VWm {d{eîQ> Cî‘m H$mo g‘PmAmo&


