
MPH-07

December - Examination 2019

M.Sc. Physics (Final) Examination

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

Paper - MPH-07
Time : 3 Hours ] [ Max. Marks :- 80

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 your paper code and paper title 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 bo& 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.
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 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) What are the crystalline materials?

  {H«$ñQ>bmBZ nXmW© ³¶m h¢?

 (ii) What is the difference between BCC and FCC structures?

  BCC Ed§ FCC g§aMZmAm| ‘| ³¶m AÝVa h¡?

 (iii) What do you mean by atomic form factor?

  na‘mUw ê$n JwUm§H$ go Amn ³¶m g‘PVo h¡?

 (iv) How V-centers are produced in the solids?

  R>mgmo ‘| V-Ho$ÝÐ H¡$go n¡Xm hmoVo h¡?

	 (v)	 Define	Wiedemann-Franz	law.

  {dS>o‘mZ-’«|$O {Z¶‘ H$mo ~VmB¶o&

 (vi) What is Block theorem?

  ãbm±H$ à‘o¶ ³¶m h¢?

 (vii) In the de Haas-Van Alphon effect, plot the magnetic 

moment	and	(magnetic	field)–1.

  S>r-hmg-dmZ Amb’$Z à^md ‘| Mwå~H$s¶ AmHy$V©H$ (Mwå~H$s¶ 
~b)–1 H$mo àX{eV H$s{OE&

 (viii) What is meant by the nanosolids?

  ZoZmonXmW© go ³¶m VmËn¶© h¡?
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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) What do you mean by the reciprocal lattice vector.

 ì¶wËH«$‘ OmVH$ g{Xe ³¶m h¡?

3) Explain the effect of divalent impurity on the Schottky defect in 

NaCl crystal.

 NaCl {H«$ñQ>b ‘| {Û g§¶moOr Aew{Õ Ho$ emoa‘r {S>’o$³Q> Ho$ à^md H$mo 
~VmB¶o&

4) Derive an expression for velocity in cubic crystal in [110] 

direction.

 KZ {H«$ñQ>b ‘| [110] {Xem ‘| doJ H$m gwÌ ì¶wËnÝZ H$s{OE&

5) Discuss the normal and Umklapp process in solids.

 R>mogmo ‘| gm‘mÝ¶ Ed ‘y³Vo¶ à{H«$¶m H$mo ~VmB¶o&

6) What do you mean by Debye T3 law? Explain.

 {S>~mB© T3 {Z¶‘ go Amn ³¶m OmZVo h¡& g‘PmBE&

7) Discuss the periodicity character of potential in crystal using 

Block theorem.

 ãbm°H$ ào‘¶ H$m Cn¶moJ H$aVo hþEo {H«$ñQ>b {d^d H$s AmdV©VVm H$mo 
g‘PmB¶o&
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8) What is Meissner effect? Give some applications of the super 

conduction materials.

 ‘mBOa à^md ³¶m h¡& A{V MmbH$ àXm¶u Ho$ AZwà¶moJ ~VmB¶o&

9) What do you mean by Ferrolectricity?

 ’o$amoBbop³Q´>{gQ>r go AmnH$m ³¶m VmËn¶© h¡?

 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$aZm h¡& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10) What do you understand by the atomic packing fraction. (APF). 

Calculate the values of APF for SC, BCC, FCC lattices.

 na‘mUw g§Hw$bZ JwUm§H$ (APF) go Amn ³¶m g‘PVo h¡ SC, BCC, FCC  
OmbH$ Ho$ {bE APF H$s JUZm H$s{OE&

11) What are the intrinsic and extrinsic vacancies? How are 

extrinsic vacancies created in ionic crystals. Also explain the 

effect of Schottky and Frenkel defects on density of an ionnic 

solid.

 Z¡O Ed§ ~mhç [ap³V¶m± ³¶m h¡? Am¶{ZH$ {H«$ñQ>b ‘| ~mh¶ [ap³V¶m H¡$go 
CËnÝZ hmoVr h¡& Am¶{ZH$ {H«$ñQ>b Ho$ KZËd na em°EH$s Ed§ ’«|$H$b Aew{X 
Ho$ à^md H$mo g‘PmB¶o&
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12) Explain in detail the Langevin theory of paramagnetism.

 {dñVmago AZwMw§å~H$Vd Ho$ {bE bop½dZ {gÕmÝV H$mo g‘PmB¶o&

13)	 (a)	 	Define	 nanocomposites?	 What	 are	 the	 types	 of	 nano	

composites.

 (b) Explain the following term

  (i) Bucky balls

  (ii) Quantum dots 
 (a) ZoZmoH$ånmo{Oa‘ ³¶m h¡ ¶o {H$VZo àH$ma ‘| hmoVo h¡?
  (i) ~wH$s ~mëg
  (ii) ³dmQ>‘ S>moQ²>g


