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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| Ho$ CÎma Xr{OE&

	 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.

	 (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¡&

575

MSCPH-03 / 100 / 4 	 (1)	 (P.T.O.)



575

MSCPH-03 / 100 / 4 	 (2)	 (Contd.)

1)	 (i)	 Define crystal structure.

		  {H«$ñQ>b g§aMZm H$mo n[a^m{fV H$s{OE&

	 (ii)	 Define Bragg’s law.

		  ~«oJ Ho$ {Z¶‘ H$mo n[a^m{fV H$s{OE&

	 (iii)	 Write the mathematical statement of Bloch Theorem.

		  ãbmM à‘o¶ Ho$ J{UVr¶ H$WZ H$mo {b{IE&

	 (iv)	 Define point defeat in crystal.

		  {H«$ñQ>b ‘| {~ÝXþ Xmof H$mo n[a^m{fV H$s{OE&

	 (v)	 Define lattice specific heat.

		  OmbH$ {d{eîQ> Cî‘m H$mo n[a^m{fV H$s{OE&

	 (vi)	 Write the Fermi Dirac distribution function.

		  ’$‘u {S>amH$ {dVaU ’$bZ H$mo {b{IE&

	 (vii)	Write Lorentz - Lorentz relation for optical medium.

		  àemgH$s¶ ‘mÜ¶‘ Ho$ {bE bmoa|O-bmoa|O gå~ÝY {b{IE&

	 (viii)	Define critical magnetic field in super conductivity.

		  A{VMmbH$Vm ‘| H«$m§{VH$ Mwå~H$s¶ joÌ H$mo n[a^m{fV H$s{OE&

	 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¡&
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2)	 Why are X-rays used for crystal structure analysis? Also 
explain primitive unit cell.

	 {H«$ñQ>b g§aMZm Ho$ {díbofU Ho$ {bE X-{H$aUo ³¶m| Cn¶moJr h¡? VWm 
A^mÁ¶ BH$mB© H$mo{eH$m H$mo ^r g‘PmBE&

3)	 Define diffusion and discuss second Fick’s law.

	 {dgaU H$mo n[a^m{fV H$s{OE VWm {’$H$ Ho$ {dgaU Ho$ {ÛVr¶ {Z¶‘ H$s 
{ddoMZm H$s{OE&

4)	 Write the important properties of metals.

	 YmVwAm| Ho$ ‘hÎdnyU© JwUY‘m] H$mo {b{IE&

5)	 Discuss Hall effect in semiconductor.

	 AhMmVH$mo ‘o hm±b à^md H$s {ddoMZm H$s{OE&

6)	 Discuss Einstein model for specific heat.

	 {d{eîQ> Cî‘m Ho$ AmBÝgQ>rZ {gÕmÝV H$s {ddoMZm H$s{OE&

7)	 Discuss macroscopic theory of dielectric constant.

	 namd¡YwVm§H$ (namX²¶w{VH$ pñWam§H$) Ho$ ñWyb {gÕmÝV H$s {ddoMZm H$s{OE&

8)	 Discuss domain theory of ferromagnetism.

	 bmohMwå~H$Ëd Ho$S>mo‘oZ {gÕmÝV H$s {ddoMZm H$s{OE&

9)	 Distinguish between types I and type II superconductors.

	 àmê$n I Ed§ àmê$n II àH$ma Ho$ A{VMmbH$m| Ho$ ~rM AÝVa ~VmBE&

	 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.
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(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¡& 

10)	 Derive the expression for the spacing between the lattice 
planes in crystal. Also show that the packing fraction for simple 
Cubic (SC) structure is 0.52, for body centered cubic (BCC) 
structure is 0.68 and for a face centered cubic (FCC) structure 
is 0.78.

	 {H«$ñQ>b ‘| OmbH$ VËdm| Ho$ ‘Ü¶ AÝVamb Ho$ {bE ì¶§OH$ ì¶wËnÝZ H$s{OE. 
gmW hr àX{e©V H$s{OE {H$ g§Hw$bZ JwUmH$ gab YZr¶ g§aMZm Ho$ {bE 
0.52, AÝV: Ho$pÝÐ¶ YZr¶ g§aMZm Ho$ {bE 0.68 d ’$bH$ Ho$pÝÐ¶ 
g§aMZm Ho$ {b¶o 0.78 hmoVo h¡&

11)	 Discuss Kronig Penney model.
	 H«$mo{ZJ-n¡Zr ‘m°S>b H$s {ddoMZm H$s{OE&

12)	 Discuss the lattice vibrators of dia-atomic linear chain.
	 {Ûna‘mUwH$ aoIr¶ l¥§Ibm Ho$ {bE OmbH$ H$ånZm| H$s ì¶m»¶m H$s{OE&

13)	 Discuss Josephson effect in super conductivity.
	 A{VMmbH$Vm ‘| Omog’$gZ à^md H$s {ddoMZm H$s{OE&


