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Note: The question paper is divided into three sections A, B and C. Write 

answers as per the given instructions. In case of any discrepancy, the 
English version will be final for all purposes. Check your paper code 
and paper title before starting the paper. Calculators are not allowed.

{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& {H$gr ^r {dg§J{V H$s 
pñW{V ‘| A§J«oOr ê$n hr A§{V‘ ‘mZm Om¶oJm& àý nÌ ewê$ H$aZo go 
nyd© nona H$moS> d àýnÌ erf©H$ Om±M bo§& Ho$bHw$boQ>a H$s AZw‘{V Zht 
h¡&

 Section - A 8 × 2 = 16
(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 2 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 
2 A§H$m| H$m h¡&
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1) (i) What is the importance of the miller indices?  
  {‘ba gyMH$m§H$ H$s ³¶m Cn¶mo{JVm h¡?

 (ii) Draw the structure of CsCl.
  CsCl H$s g§aMZm ~ZmB¶o&

 (iii) What do you mean by the structure factors?
  g§aMZm JwUm§H$ go Amn ³¶m g‘PVo h¢?

 (iv) Define the Fick's first law.
  {’$³g àW‘ {Z¶‘ H$mo ~VmB¶o&

 (v) What is lattice specific heat?
  Omb‘ H$s {d{eîQ> D$î‘m ³¶m h¡?

 (vi) Give examples of Piezoelectric materials.
  ({dOmo) Xm~{dÚwV nXmWm] Ho$ CXmhaU H$s{OE&

 (vii) State the curie - weiss law.
  ³¶yar dmBg {Z¶‘ H$mo ~VmB¶o&

 (viii) What is cooper pair?
  Hy$na ¶w½‘ ³¶m h¡?

 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¡&
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2) How the miller idices of set of parallel plane can be 

determined?

 {H$gr g‘mZmÝVa g‘VV Ho$ {‘ba gyMH$m§H$ H¡$go kmV {H$¶o OmVo h¢?

3) Discuss the structure factor for base centered Cubic Unit 

Cell.

 AmYma Ho$pÝÐV KZr¶ BH$mB© H$mo{eH$m Ho$ g§aMZm JwUm§H$ H$s {ddoMZm H$[aE&

4) Explain the stress tensor and stiffness constant.

 à{V~b Q>|ga Ed§ H$R>moaVm {Z¶Vm§H$ H$mo g‘PmB¶o&

5) Give the difference between optical and acoustic branches 

of diatomic linear lattice.

 {Û na‘mUw aoIr¶ OmbH$ H$s àH$m{eH$ Ed§ Üd{ZH$ {dYmAmo§ ‘|o A§Va 
Xr{OE&

6)	 Discuss	the	Debye	theory	of	specific	heat	of	solids.

 R>mogm| H$s {d{eîQ> Cî‘m Ho$ {S>~mB© {gÕmÝV H$mo g‘PmB¶o&

7) Write the main features of Matthiessen’s Rule.

 ‘o{egoZ Ho$ {Z¶‘ Ho$ ‘w»¶ VÏ¶mo§ H$mo {b{IE&

8) Discuss the differences between diamagnetic and 

paramagnetic properties of solids.

 nXmWm] H$s à{V Mwå~H$s¶ Ed§ AZwMwå~H$s¶ àH¥${V ‘| AÝVa ~VmB¶o&

9) What do you understand by the carbon nanotubes? Explain.

 H$m~©ZZoZmo Z{bH$mAmo go Amn ³¶m g‘PVo h¢? ~VmB¶o&
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 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& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10) What is Ewald construction? Also explain the main features 

of Debye-Scherrer method (Powder method)

 B~mëS> {Z‘m©U ³¶m h¡? {S>~mB© {eaa {d{Y (nmCS>Q> {d{Y) Ho$ ‘w»¶ VÏ¶m| 
H$mo g‘PmBE&

11) Explain Fermi-Dirac distribution function. Plot this 

function for various temperatures.

 ’$‘u-{S>amH$ {dVaU ’$bZ H$mo g‘PmB¶o& Bg ’$bZ H$mo {d{^ÝZ Vmn na 
Xem©B¶o&

12) What is Josephson effect? Distinguish the d.c. and a.c. 

Josephson effect.

 Omogo’$gZ à^md ³¶m h¡? d.c. Ed§ a.c. Omog’$gZ à^md ‘| AÝVa ~VmB¶o&

13) What do you mean by the law dimensional solid? Also 

discuss the differences between quantum dots and quantum 

wires using appropriate mathematical relation.

 {ZåZ {d{^¶ R>mogmo§ go Amn ³¶m OmZVo hmo? ³dmQ>§‘ {~ÝXþ Ed§ ³dmQ>§‘ Vma 
‘| AÝVa J{UVr¶ gå~Ymo§ H$mo Cn¶moJ H$aVo hþE ~VmB¶o&

_________


