
PH-10

December - Examination 2017

B.Sc. Pt. III Examination

Solid State Physics
R>mog AdñWm ^m¡{VH$s

Paper - PH-10
Time : 3 Hours ] [ Max. Marks :- 50

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) What is primitive cell?

  A^mÁ¶ H$mopîR>H$m ³¶m h¡?

 (ii) What is Cohesive energy of a crystal?

  {H«$ñQ>b H$s gg§OH$ D$Om© {H$go H$hVo h¢?

 (iii) What is phonon?

  ’$moZmZ ³¶m hmoVm h¡?

 (iv) What is periodic potential?

  Amd{V© {d^d ³¶m hmoVm h¡?

 (v) Write formula of effective mass.

  à^mdr Ðì¶‘mZ H$m gyÌ {b{IE&

	 (vi)	 Write	definition	of	Fermi	energy	level.

  ’$‘u D$Om© ñVa H$s n[a^mfm {b{IE&

 (vii) What do you understand by electronic polarisation of 

dielectric medium.

  namd¡ÚwV ‘mÜ¶‘ go Bbo³Q´>m{ZH$ Y«wdUgo AmnH$m ³¶m VmËn¶© h¡?

	 (viii)	Write	definition	of	Relaxation	time	in	metal	conductivity.

  YmVw MmbH$Vm ‘| {dlmpÝVH$mb H$s n[a^mfm {b{IE&

 (ix) What are any two main properties of Super Conductors?

  A{VMmbH$m| Ho$ H$moB© ^r Xmo à‘wI JwU H$m¡Zgo hmoVo h¢?

 (x) What is Curie-Weiss Law? On which substances it is 

applicable?

  ³¶yar dmBg {Z¶‘ ³¶m h¡? ¶h {H$Z nXmWm] Ho$ {bE bmJy hmoVm h¡?



PH-10 / 400 / 5  (3) (P.T.O.)

682

 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.

(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) What are Miller indices? How are they calculated?

 {‘ba gyMH$m§H$ ³¶m h¢? BZH$m n[aH$bZ {H$g àH$ma {H$¶m OmVm h¡?

3) What are Laeu’s equation? Derive laue equations for X-ray 

diffraction.

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

4)	 Define	an	ideal	crystal.	Mention	various	types	of	points	defects	

in crystals.

 EH$ AmXe© {H«$ñQ>bH$mo n[a^m{fV H$s{OE& {H«$ñQ>bm| ‘| {d{^ÝZ àH$ma Ho$ 
{~ÝXþ Xmofm| H$m CëboI H$s{OE&

5) Explain the distinction between metals, insulators and 

semiconductors on the basis of band theory.

 ~¡ÊS> {gÜXmÝV Ho$ AmYma na YmVwAm|, Hw$MmbH$m| VWm AY© MmbH$m| Ho$ ‘Ü¶ 
AÝVa H$mo g‘PmBE&
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6) Electron has energy E = E' – 2A cos Ka in S band of any 

crystal. Find	out	for	which	values	of	K	the	electron	has	:–

 {H$gr {H«$ñQ>b Ho$ S ~¡ÊS> ‘| Bbo³Q´>m°Z H$s D$Om© E = E' – 2A coska h¡& 
K Ho$ {H$Z ‘mZH$m| Ho$ {bE Bbo³Q´>m°Z H$m :-

 (i) Velocity and

  doJ Am¡a

 (ii) Effective mass maximum and minimum values.

  à^mdr Ðì¶‘mZ Ý¶yZV‘ Am¡a A{YH$V‘ hmoJm?

7) What is Meissner effect in Super Conductor? Write applications 
of Super Conductivity.

 A{V MmbH$m| ‘o ‘mBñZa à^md ³¶m h¡? A{V MmbH$Vm Ho$ AZwà¶moJ 
{b{IE&

8) Explain the quantum theory of ferromagnetism.

 bm¡h Mwå~H$Ëd Ho$ ³dm§Q>‘ {gÜXmÝV g‘PmE±&

9) What is photo-luminescence? Explain that the luminescence 
process is just the reverse process of absorption.

 àH$me-g§XrpßV ³¶m h¡? g‘PmB¶o {H$ g§XrpßV {H«$¶m AdemofU à{H«$¶m 
H$s R>rH$ ì¶wËH«$‘ hmoVr h¡&
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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& 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 crystal structure, space lattice, and unit cell. Derive 
the formula for binding energy of ionic crystal.

 {H«$ñQ>b g§aMZm, AmH$merOmbH$ Ed§ EH$H$ H$mopîR>H$m H$s {ddoMZm H$s{OE& 
Am¶{ZH$ {H«$ñQ>b H$s ~§YZ D$Om© Ho$ {bE gyÌ ñWm{nV H$a|&

11) State and derive the Block theorem.

 ãbm°H$ à‘o¶ H$m H$WZ H$a| Ed§ Bgo ì¶wËnÝZ H$s{OE&

12) Derive the formula for electrical conductivity of an electron gas 

by the Sommerfield	theory.
 g‘a-’$sëS> {gÜXmÝV H$s ghm¶Vm go Bbo³Q´>m°Z J¡g H$s {dÚwV MmbH$Vm 

Ho$ {bE gyÌ ì¶wËnÝZ H$s{OE&

13)	 (i)	 What	is	local	electric	field?	Derive	the	Clausius-Mo-Ssotti 
equation.

  ñWmZr¶ {dÚwV joÌ ³¶m h¡? ³bm°{g¶g-‘mogmoQ>r g‘rH$aU ì¶wËnÝZ 
H$s{OE& 

 (ii) Discuss the Langevin’s theory of para magnetism.

  AZwMwå~H$Ëd Ho$ b¢J{dZ [gÜXmÝV H$s {ddoMZm H$s{OE&


