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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| H$m CÎma Xr{OE&

 Section - A 10 × 1 = 10
(Very Short Answer Questions) (Compulsory)

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) (A{Zdm¶©)

{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¡&

1) (i) How many lattice points are there in a primittive cell ?
  EH$ A^mÁ¶ H$mopîR>H$m ‘| OmbH$ {~ÝXþAm| H$s g§»¶m {H$VZr hmoVr h¡?
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 (ii) What is Hydrogen bonding ?
  hmBS´>moOZ ~ÝYZ ³¶m h¡?
 (iii) What is the coordination number in Body Centered Cubic 

(BCC) structure ?
  AÝV Ho$pÝÐV KZr¶ g§aMZm (BCC) ‘| g‘Ýd¶ g§»¶m {H$VZr hmoVr 

h¡?
 (iv) What is he value of packing fraction of Face Centered 

Cubic (FCC) structure ?
  ’$bH$ H|${ÐV KZr¶ g§aMZm (FCC) H$m g§Hw$bZ JwUm§H$ H$m ‘mZ ³¶m 

hmoJm?

 (v) What is phonon ?
  ’$moZm°Z ³¶m h¡ ?

	 (vi)	 Write	definition	of	Bloch	electron.
  ãbm°H$ Bbo³Q´>m°Z H$s n[a^mfm {b{IE&

 (vii) Writ formula of effective mass.
  à^mdr Ðì¶‘mZ H$m gyÌ {b{IE&

 (viii) What is Wiedemann - Franz law ?
  drS>‘m²-’«o$ÝO H$m {Z¶‘ ³¶m h¡?

	 (ix)	 Write	defination	of	Fermi	energy.
  ’$‘u D$Om© ñVa H$s n[a^mfm {b{IE&

 (x) What is curie-weiss law.
  ³¶yar dmBg {Z¶‘ ³¶m 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 CÎma dmbo 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) Explain the Miller indices.
 {‘ba gyMH$m§H$ H$mo g‘PmBE&
3) Discuss condition for X-ray scattering from a crystal and derive 

Bragg condition.
 ~«oJ g‘rH$aU H$mo ì¶wËnÝZ H$s{OE Am¡a {H«$ñQ>b na X-{H$aU àH$sV©Z Ho$ 

{bE à{V~ÝY àmßV H$s{OE& 
4)	 Define	heat	capacity	of	 lattice.	Discuss	 the	Einstein’s	model	

for the heat capacity.
 OmbH$ H$s {d{eîQ> D$î‘m H$mo n[a^m{fV H$s{O¶o& {d{eîQ> D$î‘m Ho$ {bE 

AmBZñQ>rZ Ho$ ‘m°S>b H$m dU©Z H$s{O¶o&

5) State and prove Bloch theorem.
 ãbm°H$ à‘o¶ H$m H$WZ H$s{OE Ed§ Bgo {gÕ H$s{O¶o&

6)	 What	is	Hall	effect	?	Derive	Hall	coefficient	in	semi	conductors.
 hm±b à^md ³¶m h¡? AY© MmbH$m| ‘| hm°b JwUm§H$ H$m n[aH$bZ H$s{OE&

7) What is Entropy effect in super-conductors ?
 A{V MmbH$m| ‘| EÝQ´>m°{n à^md ³¶m h¡?

8)	 Discuss	the	Langevin’s	classical	theory	of	dia	meghatism.
 à{V Mwå~H$Ëd Ho$ b¡J{dZ {gÕmÝV H$m dU©Z H$s{OE&

9) What is photo conductivity. Mention the its uses.
 àH$m{eH$ MmbH$Vm ³¶m h¡ ? BgHo$ Cn¶moJm| H$m dU©Z H$s{O¶o&
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 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$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10) Explain crystal structure, space lattice, primitive cell and unit 
cell. Make diagrams of 3-D lattice 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& ~«odo OmbH$ Ho$ {Ì{d‘r¶ OmbH$m| H$m {MÌ ~ZmBE&

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

 g‘a-’$sëS> {gÕmÝV H$s ghm¶Vm go Bbo³Q´>mZ J¡g H$s {dÚwV MmbH$Vm 
Ho$ {bE gyÌ ì¶wËnÝZ H$s{O¶o&

12)	 What	 is	 local	 electric	 field	 ?	 Derive	 the	 clausius-Mossotti	
equation.

 ñWmZr¶ {dÚwV joÌ ³¶m h¡? ³bm±{g¶gm‘ogmoVr g‘rH$aU ì¶wËnÝZ H$s{O¶o&

13)	 (a)	 	Define	 reciprocal	 lattice.	 Explain	 its	 properties	 and	
importance.

   ì¶wËH«$‘ OmbH$ H$s n[a^mfm Xr{O¶o& BgHo$ JwUm| Am¡a ‘hËd H$mo 
g‘PmB¶o&

 (b)  Explain the distinction between metals, insulators and 
semi conductors on the basis of band theory.

   ~¡ÊS> {gÕmÝV Ho$ AmYma na YmVwAm|, Hw$MmbH$m| VWm AY© MmbH$m| Ho$ 
‘Ü¶ AÝVa H$mo g‘PmBE&


