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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions.

{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&

 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 primitive cell?

  A^mÁ¶ H$mopîR>H$m ³¶m h¡?

	 (ii)	 Define	Brillouin	Zone.

  {~«bdm OmoZ H$mo n[a^m{fV H$s{O¶o&

 (iii) Why semiconductors behave as insulator at O K.

  O K Vmn na AÜX©MmbH$ Hw$MmbH$ H$s Va’$ ì¶dhma ³¶m H$aVo h¡?

 (iv) What is periodical potential?

  Amd¥Îmr {d^d ³¶m h¡?

	 (v)	 Define	magnetic	moment.

  Mwå~H$s¶ AmKyU© H$mo n[a^m{fV H$s{O¶o&

	 (vi)	 Define	super	conductivity.

  A{VMmbH$Vm H$mo n[a^m{fV H$s{O¶o&

	 (vii)	Define	thermal	conductivity.

  Cî‘r¶ MmbH$Vm H$mo n[a^m{fV H$s{OE&

 (viii) Write the statement of block theorem.

  ãbm°H$ à‘o¶ H$m H$WZ {b{I¶o&

 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) Prove that the packing fraction for a simple cubic (SC) structure 
is 0.52, for body centered cubic (BCC) is 0.68.

 {gÕ H$s{O¶o {H$ g§Hw$bZ JwUm§H$ gab KZr¶ g§aMZm Ho$ {b¶o 0.52, 
AÝV… Ho$pÝÐ¶ KZr¶ g§aMZm Ho$ {b¶o 0.68 hmoVo h¡?

3) State and explain Bragg’s law. Why is Bragg’s law not 
applicable to visible light?

 ~«oJ H$m {Z¶‘ H$m H$WZ H$aVo hþ¶o ì¶m»¶m H$s{O¶o VWm ñnîQ> H$s{O¶o {H$ 
~o«J H$m {Z¶‘ Ñí¶ àH$me {H$aUm| Ho$ {b¶o ³¶m| gå^d Zhr§ h¡?

4) Discuss effective mass of an electron in an energy band and 
hence	explain	the	significance	of	it.

 D$Om© ~¡U ‘| EH$ Bbo³Q´>mZ Ho$ à^mdr Ðì¶‘mZ H$s MMm© H$[a¶o VWm BgH$s 
gmW©H$Vm H$s {ddoMZm H$s{O¶o&

5) Discuss F' centres in crystals.
 {H«$ñQ>b ‘| F' Ho$ÝÐmo H$s {ddoMZm H$s{O¶o&

6)	 What	is	a	Hall	effect?	Derive	the	expression	of	Hall	Coefficient	
for metal.

 hm°b à^md ³¶m h¡? YmVy Ho$ {b¶o hm°b JwUm§H$ H$m ì¶§OH$ ì¶wËnÝZ H$s{O¶o&

7) Explain the formulation of Cooper pairs in superconductivity 
and write the uses of superconductors.

 A{VMmbH$Vm ‘| ""Hy$na ¶w½‘'' Ho$ {Z‘m©U H$s {d{Y$ H$mo g‘PmB¶o VWm 
A{VMmbH$mo Ho$ Cn¶moJ {b{I¶o&

8) Explain Langevin’s theory of paramegnetism.
 AZwMwå~H$Ëd Ho$ bm§Odo {gÕmÝV H$m dU©Z H$s{O¶o&

9) Discuss phonon and write its characteristics.

 ’$moZm°Z H$s {ddoMZm H$aVo hþ¶o BgHo$ A{^bmj{UH$ JwU {b{I¶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) Discuss Eingtein's theory of lattice heat capacity of solids and 
explain why its is not capable of giving correct behaviour of low 
temperature.

 R>mogmo H$s {d{eîQ> D$î‘m Ho$ {b¶o AmBÝgQ>rZ {gÕm§ÝV H$s ì¶m»¶m H$s{O¶o& 
AënVmn na AmBÝgQ>rZ Ho$ {gÕm§V go {d{eîQ> D$î‘m H$m ghr ì¶dhma 
kmV ³¶m| Zhr {H$¶m Om gH$Vm h¡ g‘PmB¶o&

11) Describe Kroning - Penny model in detail.
 H«$moqZJ - noZr ‘m°S>b H$s {dñVma go {ddoMZm H$s{O¶o&

12) (i) Discuss Meissner effect. 

  ‘mBñZa à^md H$s {ddoMZm H$s{O¶o&
 (ii) Distinguish between type I and type II super conductors.

   àmê$n - I Ed àmén - II àH$ma Ho$ A{VMmbH$mo Ho$ ~rM AÝVa 
~VmB¶o&

13)	 Discuss	Weiss	 field	 theory	of	Ferromagenetism	and	explain	
law magnetic susceptibility various with temperatures?

 bmoh Mwå~H$Ëd H$s dmBg Ho$ AmpÊdH$ joÌ {gÕmÝV H$s ì¶m»¶m H$s{O¶o VWm 
Mwå~H$s¶ àd¥{Îm {H$g àH$ma Vmn Ho$ gmW n[ad{V©V hmoVr h¡, g‘PmB¶o&


