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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$n hr ApÝV‘ ‘mZm Om¶oJm& àíZ nÌ ewê$ H$aZo go 
nyd© àíZnÌ H$moS> d àíZnÌ 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.
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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) Differentiate between unit cell and primitive cell.
  EH$H$ H$mopîR>H$m d A^mÁ¶ H$mopîR>H$m ‘| AÝVa ~VmBE&

 (ii) What are elastic waves in a crystal?
  {H«$ñQ>b ‘| àË¶mñW Va§Jo ³¶m hmoVr h¡?

 (iii) How number of orbitals in a band can be correlated to the 
number of cells.

  ~¢S> ‘| H$jH$m| H$s g§»¶m H¡$go H$mopîR>H$mAm| H$s g§»¶m go gå~pÝYV 
h¡?

 (iv) What do you mean by De Hass Van Alphen Effect?
  S>r hmog dmZ Aë’$mZ à^md go Amn ³¶m g‘PVo h¡?

 (v) Differentiate between piezoeletricity and pyroelectricity.
  {nOmoBbop³Q´>{gQ>r d nmB©amoBbop³Q´>{gQ>r ‘| A§Va H$amo&

 (vi) Write down two important properties of a superconductor.
  A{VMmbH$ Ho$ Xmo ‘w»¶ JwUY‘© {b{IE&

 (vii) Differentiate various types of magnetic materials.
  Mwå~H$s¶ nXmWm] Ho$ {d{^ÝZ àH$mam| ‘| A§Va ~VmAmo&

 (viii) What do you mean by the terms “Quantum wires” and “Quantum 
dots”?

  ³dm§Q>‘ Vma Ed§ ³dm§Q>‘ q~Xþ nXm| go Amn ³¶m g‘PVo hmo?
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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¶ 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) Find the Miller indices of a plane whose intercepts on three axes are 
2a, –3b, 1c respctively.

 Cg g‘Vb Ho$ {‘ba gyMH$m§H$ kmV H$amo Omo {H$ VrZ Ajm| na H«$‘e… 
2a, –3b, 1c AÝV…I§S> H$aVo hmo&

3) Show that the reciprocal lattice of a BCC lattice is an FCC Lattice.
 BCC OmbH$ H$m ì¶wËH«$‘ FCC OmbH$ hmoVm ho ¶h Xem©BE&

4) What do you mean by Colour centres? Discuss F and F' Centres.
 H$ba Ho$ÝÐ go Amn ³¶m g‘PVo hmo? F VWm F' Ho$ÝÐm| H$m dU©Z H$amo&

5) Find out the longitudinal and transverse elastic wave velocities in the 
cubic crystal in direciton [110].

 KZr¶ {H«$ñQ>b H$s [110] {Xem ‘| AZwXoY¶© Ed§ AZwàñW àË¶mñW Va§Jm| 
Ho$ doJ kmV H$amo&

6) What do you mean by phonon?
 ’$moZm|Z go AmnH$m ³¶m VmËn¶© h¡?

7) Discuss the need of nearly free electron model.
 bJ^J ‘w³V Bbo³Q´>moZ ‘moS>b H$s Amdí¶H$Vm H$m dU©Z H$s{OE&
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8) What do you mean by Fermi surfaces? 
 ’$‘u gVhmo go Amn ³¶m g‘PVo hmo?

9) Discuss spin waves in a Ferromagnetic materials. Obtain the 
dispersion relation of magnons.

 EH$ bmohMwå~H$s¶ nXmW© Ho$ {bE MH«$U Va§Jm| H$m dU©Z H$s{OE& ‘|JZm|Z Ho$ 
{bE {djonZ gå~ÝY ì¶wËnÝZ 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& Amn 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) (i)  What do you mean by Flux Quantization in superconductor? 
Obtain its magnitude.

 (ii) Discuss various methods for synthesis of nanomaterial.
 (i)  A{VMmbH$ ‘| âb³g ³dm§Q>mBOoeZ go Amn ³¶m g‘PVo hmo? BgH$m 

n[aUm‘ kmV H$amo&
 (ii) ZoZmo nXmW© ~ZmZo H$s {d{^ÝZ {d{Y¶m| H$m dU©Z H$amo&

11) (i)  Find out the elastic stiffness constants of a cubic crystal, where 
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the elastic energy density is given as
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 (ii)  Obtain the vibrational modes for the elastic vibrations of a 
diatomic linear lattice. Discuss the characteristics of this lattice.

 (i)  EH$ KZr¶ {H«$ñQ>b ‘| àË¶mñW pñVâZog pñWam§H$mo H$mo àmßV H$s{OE 
Ohm± àË¶mñW D$Om© KZËd {ZåZ h¡-
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 (i)  EH$ X²{dna‘mUwH$ a¡{IH$ Omb hoVw {d{^ÝZ H$ånÝZ {dYmAmo H$mo kmV 
H$s{OE& Bg X²{dna‘mUwH$ Ho$ A{^bmj{ZH$mo H$m dU©Z H$[aE&

12)	 (i)	 Discuss	the	Debye	model	of	specific	heat	of	solids.
 (ii) Explain Widemann -Franz law.
 (i) R>mogm| Ho$ {d{eîQ> D$î‘m Ho$ {S>~mB© {gÕm§V H$m dU©Z H$[aE&
 (ii) dmBS>‘|Z ’«|$O {Z¶‘ g‘PmAmo&

13) Discuss Kroning-Penny model. Using the model show that the band 
structure of electrons are separated by forbidden regions.

 H«$moqZJ noZr ‘m°S>b H$m dU©Z H$amo BgH$s ghm¶Vm go ¶h Xem©Amo {H$ 
Bbo³Q´>m°Z H$m ~¢S> g§aMZm d{O©V joÌm| go n¥WH$ ahVr h¡&


