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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions. Check the 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& àíZ ewê$ H$aZo go nyd© 
àíZ nÌ H$moS> Ed§ àíZ nÌ erf©H$ Om±Mbo§& {H$gr ^r {dg§JVVm H$s 
pñW{V ‘| A§J«oOr ê$n hr ApÝV‘ ‘mZm Om¶oJr& 

 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.
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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) What is the reciprocal lattice? 
  ì¶wËH«$‘ OmbH$ ³¶m h¡?

 (iii) Distinguish between Schottky and Frenkel defects.
  em±Q>H$s Xmof Ed§ ’«o$ÝH$b Xmof Ho$ ~rM AÝVa ñnîQ> H$s{OE&

 (iv) What is chemical diffusion? 
  amgm¶{ZH$ {dgaU ³¶m h¡?

 (v) What is Fermi energy?
  ’$‘u D$Om© ³¶m h¡?

 (vi) What is flux quantization?
  A{^dmh ³dmÊQ>rH$aU go Amn ³¶m g‘PVo h¢?

 (vii) Write an expression for penetration depth in super 
conductivity.

  A{VMmbH$Vm ‘| ^oXZ JhamB© Ho$ {b¶o ì¶§OH$ {b{IE&

 (viii)What is Curie Weiss law? For which substances it is 
suitable? 

  ³¶war dmBg {Z¶‘ ³¶m h¡? ¶h {H$Z nXmWm] Ho$ {bE Cn¶w³V h¡? 
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 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Answer any four questions. Each answer should be given 
in 200 words. Each question carries 8 marks.

(IÊS> - ~)
(bKwÎmamË‘H$ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& AmnH$mo AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&

2) What are Miller indices? How are they calculate? 
 {‘ba gyMH$m§H$ ³¶m h¡? BZH$m n[aH$bZ {H$g àH$ma {H$¶m OmVm h¡?

3) What are Laue’s equation? Arrive at the laue equations for 
X-ray diffraction.

 bmCE g‘rH$aU§o ³¶m h¢? E³g {H$aU {ddV©Z Ho$ {bE bmCE g‘rH$aUm§o 
H$mo ì¶wËnÝZ H$s{OE&

4) State and explain Eick’s laws of diffusion. How do they help in 
understanding the diffusion process?

 {’$³g Ho$ {dgaU Ho$ {Z¶‘m| H$m H$WZ H$aVo hþE BZH$s ì¶m»¶m H$s{O¶o& 
¶o {dgaU àH«$‘mo§ H$mo g‘PZo ‘| {H$g àH$ma ‘XX H$aVo h¢?

5) What do you understand by the effective mass of an electron? 
Explain significance. 

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

6) What is Hall effect? What information can be obtained from 
this? 

 hm°b à^md ³¶m h¡? Bggo ³¶m gyMZm àmßV H$s Om gH$Vr h¡?
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7) Explain the properties of acoustic and optical modes of 
vibrations of diatomic lattice. 

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

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

9) What is Meissner effect? Distinguish between Type I and Type 
II super conductors. 

 ‘mBñZa à^md ³¶m h¡? àê$n I Am¡a àê$n II A{VMmbH$m| Ho$ ~rM AÝVa 
ñnîQ> H$s{OE&

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

Note: Answer any two questions. You have to delimit your 
each answer maximum 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) Discuss Crystal structure, space lattice, primitive cell and unit 
cell. Make diagrams of 3-Dlattice of Bravais lattice. 

 {H«$ñQ>b g§aMZm, AmH$mer OmbH$, A^mÁ¶ H$mopîR>H$m Am¡a EH$H$ H$mopîR>H$m 
H$m dU©Z H$s{OE& ~«odoOmbH$ Ho$ {Ì{d‘r¶ OmbH$mo§ H$m {MÌ ~ZmB¶o&
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11) Discuss in detail the Kroning Penney model of band theory. 
How it helps in the formation of energy bands in solids? 

 ~¢S> {gÕm§V H$m H«$moqZJ n¡Zr ‘m±S>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) Define super conductivity, and describe its various experimental 
facts. Give a brief out line of B.C.S. theory of super conductivity. 

 A{V MmbH$Vm H$s n[a^mfm Xr{O¶o VWm BgHo$ {d{dY àm¶mo{JH$ VÏ¶m| H$m 
dU©Z H$s{OE& A{V MmbH$Vm Ho$ B.C.S. {gÕm§ÝV H$s g§{jßV ê$n aoIm 
Xr{O¶o&

13) Derive an expression for the lattice specific heat according 
to Debye model show that at low temperatures, the specific 
heat of solid is directly proportional to the cube of its absolute 
temperature. 

 {S>~mB© ‘mS>b Ho$ AZwgma OmbH$ {d{eîQ D$î‘m Ho$ {bE ì¶§OH$ {ZJ{‘V 
H$s{O¶o& àX©{eV H$s{OE {H$ {ZåZ Vmn na R>mog H$s OmbH$ {d{eîQ> Cî‘m 
BgHo$  na‘ Vmn H$s V¥Vr¶ KmV Ho$ AZwH«$‘mZwnmVr hmoVr h¡&


