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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 you paper code and paper titile 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 b|& 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.

575

(MSCPH-03) / 100 / 5  (1) (P.T.O.)



575

(MSCPH-03) / 100 / 5  (2) (Contd.)

 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)	 Define	unit	cell.

  EH$m§H$ H$mo{ð>H$m H$mo n[a^m{fV H$s{O¶o&

 (ii) Write the coordination number of Cl atom in CsCl crystal.

  CsCl {H«$ñQ>b ‘| Cl na‘mUw H$m g§¶moOZ coordination g§»¶m 
{b{IE&

	 (iii)	 Define	defect	in	crystal.

  {H«$ñQ>b Xmof H$mo n[a^m{fV H$s{O¶o&

 (iv) Write Curie Weiss law.

  ³¶yar dmBg {Z¶‘ {b{IE&

 (v) What is the full form of LASER.

  boga H$m nyU© ê$n {b{I¶o&

 (vi) Write Clausius Mossoti relation.

  ³bm{g¶g ‘mogmoQ>r gå~ÝY {b{IE&

	 (vii)	Define	super	conductivity.

  A{VMmbH$Vm H$mo n[a^m{fV H$s{O¶o&

	 (viii)	Define	intersity	of	magnetisation.

  Mwå~H$Z Vrd«Vm H$mo n[a^m{fV H$s{O¶o&
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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) Show that the distance between adjacent Miller planes for a 

cubic lattice is.

 dhkl = a

h k l2 2 2+ +

 Where symbols have their usual meaning.

 àX{e©V H$s{OE {H$ EH$ KZr¶ OmbH$ Ho$ g‘rndVr© Vbm| Ho$ ~rM Xyar h¡&

 dhkl = a

h k l2 2 2+ +

 ¶hm± g§Ho$V AnZo gm‘mÝ¶ AWm] ‘| h¡&

3) The spacing between sucessive (1,0,0) planes in NaCl is 

2.82 Å. X-ray incident on the surface of the crystal is found to 

give	 rise	 to	first	order	Bragg	 reflection	at	glaring	angle	8-8°. 

Calculate the wave length of X-rays. (Given sin 8-8° = 0.153).

 NaCl Ho$ CÎmamoÎma (1,0,0) Vbm| H$s nmañn[aH$ Xÿar 2-82 Å h¡& {H«$ñQ>b 
Vb na 8-8°  n¥ð>gnu H$moU na Amn{VV X-{H$aUo àW‘ H$mo{Q> H$m ~«oJ 
namdV©Z CËnÞ H$aVr h¡& X-{H$aUm| H$m Va§J X¡¿¶© kmV H$amo& ({X¶m h¡ sin 

8-8° = 0.153).
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4) Discuss schottky defecs in Ionic crystals.

 Am¶{ZH$ {H«$ñQ>b ‘o em°Q>H$s Xmof H$s {ddoMZm H$s{O¶o&

5) Derive an expression for effective mass of an electron moving 

in	a	crystal.	Explain	physical	significance	of	effective	mass.

 {H«$ñQ>b ‘| J{Verb Bbo³Q´>mZ Ho$ à^mdr Ðì¶‘mZ Ho$ {b¶o ì¶§OH$ ì¶wËnÞ 
H$s{O¶o& à^mdr Ðì¶‘mZ H$s ^m¡{VH$ gmW©H$Vm H$mo ñnï> H$s{O¶o&

6)	 Define	phonons	and	write	its	important	properties.	

 ’$moZmoZ H$mo n[a^m{fV H$a BgHo$ ‘hËdnyU© JwUY‘m] H$mo {b{I¶o&

7) Write a note on dielectric materials.

 namdoX{V¶ nXmWm] na EH$ {Q>ßnUr {b{I¶o&

8) Discuss Meissner effect in super conductivity.

 A{VMmbH$Vm ‘| ‘mBgZa à^md H$s {ddoMZm H$s{OE&

9) Explain the origine of the ferromagnetic states.

 bmoh-Mwå~H$s¶ AdñWm Ho$ CËn{Îm H$s {ddoMZm H$s{O¶o&

 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¡& 
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10) Derive an expression of heat capacity of solids using Debye's 

theory. Discuss the results in different temperature ranges.

 {S>~mB© {gÕmÝV go R>mogm| H$s Cî‘m Ym[aVm Ho$ {b¶o ì¶§OH$ ì¶wßnÞ H$s{O¶o& 
{d{^Þ Vmn namgmo Ho$ {b¶o n[aUm‘ H$s {ddoMZm H$s{O¶o&

11) a)  Differentiate metals, semiconductors and insulators on 

the basis of energy band theory.

   D$Om© ~¡ÊS> {gÕmÝV Ho$ AmYma na MmbH$, AÕ©MmbH$ d Hw$MmbH$ ‘| 
AÝVa H$s{O¶o&

 b) Discuss Bloch theorom.

 ãbmH$ à‘o¶ H$s {ddoMZm H$s{O¶o&
12)   Discuss vibrational modes of monoatomic linear chain of  

a terms and hence. Discuss the dispersion curve. 

na‘mUwAmo H$s EH$ na‘mUw aoIr¶ l¥§Ibm Ho$ H$ånÞ {dYm H$s 
{ddoMZm H$aVo hþE n[ajonU dH«$ H$s H$s MMm© H$s{OE&

13)	 Define	diamagnetism	and	discuss	Larmer-Langeuin	theory.

 à{VMwå~H$Ëd H$mo n[a^m{fV H$a bma‘a-bm±p½dZ {gÕmÝV H$s {ddoMZm 
H$s{O¶o&


