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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 10 × 1 = 10
(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 1 mark.

 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 
1 A§H$ H$m h¡&
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1)	 (i)	 Define	Unit	Cell.
  EH$m§H$ H$mopîQ>H$m H$mo n[a^m{fV H$s{O¶o&

	 (ii)	 Define	Cohesive	energy.
  g§gmOH$ D$Om© H$mo n[a^m{fV H$s{O¶o&

 (iii) What is Debye cut-off frequency.
  {S>~mB© AÝVH$ Amd¥{V ³¶m hmoVr h¡?

	 (iv)	 Define	thermal	energy.
  Cî‘m D$Om© H$mo n[a^m{fV H$s{O¶o&

	 (v)	 Define	effective	mass.
  à^mdr Ðì¶‘mZ H$mo n[a^m{fV H$s{O¶o&

	 (vi)	 Define	mobility	of	charge	carriers.
  Amdoe dmhH$mo H$s J{VerbVm H$mo n[a^m{fV H$s{O¶o&

	 (vii)	Define	superconductivity.
  A{VMmbH$Vm H$mo n[a^m{fV H$s{O¶o&

	 (viii)	Define	magnetic	moment.
  Mwå~H$s¶ AmKyU© H$mo n[a^m{fV H$s{O¶o&

	 (ix)	 Define	photo-luminescence.
  àH$me-g§XrpßV H$mo n[a^m{fV H$s{O¶o&

 (x) What do you mean by point defects in crystal?

  {H«$ñQ>b ‘| {~ÝXþ Xmof go AmnH$m ³¶m VmËn¶© h¡?

 Section - B 4 × 5 = 20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 5 marks.
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(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 5 A§H$m| H$m h¡&

2) Derive Bragg’s law for X-ray diffraction.
 X-{H$aU {dd©VZ Ho$ {b¶o ~«oJ {Z¶‘ H$mo ì¶wßnÝZ H$s{O¶o&

3) Obtain the packing fraction for F.C.C. crystal.
 F.C.C. {H«$ñQ>b Ho$ {bE g§Hw$bZ JwUm§H$ kmV H$amo&

4)	 Define	Dulong	and	Petit’s	Law	and	discuss	its	limitations.
 S>¶ybmoJ-no{Q>Q> {Z¶‘ H$mo n[a^m{fV H$s{O¶o VWm BgH$s gr‘mAmo H$s 

ì¶m»¶m H$s{O¶o&

5) Show that the velocity of moving electron in one-dimensional 

 crystal lattice is represented by V =  
1 dE

dK�
.

 àX{e©V H$s{O¶o {H$ EH$ {d‘r¶ {H«$ñQ>b OmbH$ Ho$ J{Verb Bbo³Q´>mZ Ho$ 

 doJ H$s V =  
1 dE

dK�
 Ûmam ì¶º$ {H$¶m OmVm h¡&

6) Derive the necessary formula for electrical conductivity of an 
electron	gas	by	Sommer	field	theory.

 gmo‘a-’$sëS> {gÕmÝV H$s ghm¶Vm go Bbo³Q´>m°Z J¡g H$s {dÚwV MmbH$Vm 
H$m Amdí¶H$ gyÌ ì¶wËnÝZ H$s{O¶o&

7)	 Differentiate	 the	 Luminenscence	 and	 absorption	 process	 of	
light.

 àH$me Ho$ g§XrpßV d AdemofU à{H«$¶m ‘| AÝVa ñnîQ> H$s{O¶o&

8) Discuss the nature of ferromagnetism materials.
 bm¡h-Mwå~H$Ëd nXmWm} H$s {ddoMZm H$s{O¶o&
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9) Discuss BCS theory of superconductivity.

 A{VMmbH$Vm H$s BCS {gÕmÝV H$s {ddoMZm H$s{O¶o&

 Section - C 2 × 10 = 20
(Long	Answer	Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
10 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 10 A§H$m| H$m h¡& 

10)	 Discuss	specific	heat	of	solids	using	Eienstein	model.

 AmBÝñQ>rZ {gÕmÝV Ho$ AmYma na R>mogm| H$s {d{eîQ> D$î‘m H$s {ddoMZm 
H$s{O¶o&

11) Discuss Kronig-penny model in detail. Also derive necessary 

formula.

 H«$moqZJ-n¡Zr ‘mS>b H$s {ddoMZm {dñVma go H$s{O¶o VWm Amdí¶H$ gyÌ ^r 
ì¶wËnÝZ H$s{O¶o&

12)	 Discuss	the	Langevin	classical	theory	of	diamagnetism.

 à{VMwå~H$Ëd H$m b|J{dZ H$m {Magå‘V {gÕmÝV g‘PmAmo&

13) Explain the Meissner effect, entropy, thermal conductivity for 

superconductors.

 ‘mBOZa à^md, EÝQ´>m{n, Cî‘mMmbH$Vm H$mo A{VMmbH$ Ho$ {bE g‘PmAmo&


