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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' "~' Ed§ "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 (Compulsory)
Note: Answer all questions. As per the nature of the question 

you 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| H$m CÎma Xr{O¶o& Amn AnZo CÎma H$mo àíZmZwgma EH$ 
eãX, EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm§o ‘| n[agr{‘V H$s{OE& àË¶oH$ 
àíZ 1 A§H$ H$m h¡&
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1) (i) Write the mathematical form of Bragg’s law for X-Ray 
diffraction.

  X {H$aU {ddV©Z H$m ~«oJ Ho$ {Z¶‘ H$m J{UVr¶ ê$n {bImo&

 (ii) Define dipole moment.
  {ÛY«wd AmKyU© H$mo n[a^m{fV H$amo&

 (iii) What do you understand by electronic polarization of 
dielectric medium?

  namd¡YwV ‘mÜ¶‘ Ho$ Bbo³Q´>mo{ZH$ Y«wdU go AmnH$m ³¶m VmËn¶© h¡?

 (iv) Fermi Dirac probability distribution function is given by

  f ( ) .
exp k 1

1
F

ε ε ε=
-

+Ta k

  Find the value of this function f ( )ε  at temperature 4K for 
which the electron has energy equal to fermi energy.

  ’$‘u {S>amH$ àm{¶H$Vm {dVaU ’$bZ f ( ) .
exp k 1

1
F

ε ε ε=
-

+Ta k

  Ûmam {X¶m OmVm h¡ Vmo 4K Vmn na Bg ’$bZ f ( )ε  H$m ‘mZ 
Bbo³Q´>moZ Ho$ {bE kmV H$amo {OgH$s D$Om© ’$‘u D$Om© Ho$ ~am~a hmoVr 
h¡&

 (v) What is the coordination number in Face centered cubic 
(fcc) structure?

  ’$bH$ H|${ÐV KZr¶ g§aMZm (fcc) ‘| g‘Ýd¶ g§»¶m {H$VZr hmoVr 
h¡?
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 (vi) What is the value of packing fraction of body centered 
cubic (bcc) structure?

  H$m¶ H|${ÐV KZr¶ (bcc) g§aMZm H$m g§Hw$bZ JwUm§H$ H$m ‘mZ ³¶m 
hmoJm?

 (vii) Suppose energy E of electron in solid varies with wave 
number k as k kE 2α β γ= + +  where , ,α β γ  are constants. 
Find the effective mass of the electron.

  ‘mZm {H$ R>mog ‘| Bbo³Q´>mZ {H$ D$Om© E, Va§Jg§»¶m k Ho$ gmW 
k kE 2α β γ= + +  H$s Vah n[ad{V©V hmo ahr h¡ Ohm , ,α β γ 

AMa h¡ Bbo³Q´>mZ H$m à^mdr Ðì¶‘mZ kmV H$amo&

 (viii)What do you mean by covalent bonding?
  gh g§¶moOH$ ~§Y go Amn ³¶m g‘PVo hmo?

 (ix) What is the transition temperature Tc of mercury at which 
it becomes superconductor?

  nmao Ho$ H«$m§{VH$ Vmn Tc H$m ‘mZ ³¶m hmoJm {Og na ¶h A{VMmbH$ 
~Z OmVm h¡?

 (x) Magnetic susceptibility of diamagnetic material is negative. 
Is this statement true?

  à{V Mwå~H$s¶ nXmW© H$s Mwå~H$s¶ àd¥{Îm G$UmË‘H$ hmoVr h¡& ³¶m ¶h 
H$WZ gË¶ 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 CÎmadmbo àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{O¶o& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 5 A§H$ H$m h¡&

2) Obtain the expression of the packing fraction of the simple 
cubic crystal.

 gab KZr¶ {H«$ñQ>b Ho$ {bE g§Hw$bZ JwUm§H$ H$m ì¶§OH$ àmá H$amo&

3) With diagram explain the classification of the Schottky and 
Frenkel defect in crystal.

 {H«$ñQ>b ‘o emoQ²>H$s VWm ’|$H$b Xmfm| Ho$ dJuH$aU H$mo {MÌ g{hV g‘PmAmo&

4) Explain the Hysterisis effect in ferromagnetic materials.
 bmoh Mwå~H$Ëd Ho$ nXmWm} ‘| e¡{Wë¶ à^md H$mo g‘PmAmo&

5) Explain the main drawbacks of Einstein’s model of specific 
heat of solids.

 R>mogmo H$s {d{eîR> D$î‘m Ho$ AmB§ñQ>rZ ‘mS>b H$s ‘w»¶ H${‘¶m g‘PmAmo&

6) Explain the term phonons.
 ’$moZm|Z nX H$mo g‘PmAmo&

7) What do you understand by photo luminescence?
 àH$me g§Xr{á go AmnH$m ³¶m VmËn¶© h¡?

8) What do you mean by n type and p type semiconductors?
 P àH$ma VWm n àH$ma H$ AY©MmbH$ go AmnH$m ³¶m VmËn¶© h¡?

9) Explain the specific heat of the superconductor.
 A{VMmbH$ H$s {d{eîR> D$î‘m H$mo g‘PmAmo&
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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{O¶o& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$ H$m h¡&

10) Discuss in detail the Kroning Penney model of band theory.
 ~¢S> {gÕm§V H$m H«$moqZJ n¡Zr ‘m±S>b H$s {dñVma go ì¶m»¶m H$amo&

11) Explain the X-ray diffraction by crystal. Describe the powder 
method for determining the crystal structure.

 X - {H$aU {ddV©Z H$mo g‘PmAmo& {H«$ñQ>b g§aMZm kmV H$aZo H$s nmCS>a 
{d{Y H$m dU©Z H$amo&

12) Obtain the phonon dispersion relation between w and k for 
linear monoatomic chain.

 aoIr¶ EH$na‘mUwH$ l¥§Ibm Ho$ {bE w VWm k ‘| ’$moZmoZ n[ajonU gå~ÝY 
H$m ì¶§OH$ àmá H$amo&

13) Explain the classical (Langevin) theory of paramagnetism.
 AZwMwå~H$Ëd Ho$ {Magå‘V (b|p½dZ) {gÕm§V H$mo g‘PmAmo&


