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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. Check your paper code and 
paper title before starting the paper. In case of any discrepancy 
English version will be final for all purposes.

{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& àýnÌ ewê$ H$aZo go nyd© 
àýnÌ H$moS> d àýnÌ erf©H$ Om±M b|& {H$gr ^r {dg§JVVm H$s pñW{V 
‘| A§J«oOr ê$n hr A§{V‘ ‘mZm Om¶oJm&

 Section - A 8 × 2 = 16
(Very Short Answer Questions) (Compulsory)

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) (A{Zdm¶©)

{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 is the value of packing fraction of B.C.C. crystal?
  B.C.C. {H«$ñQ>b H$m g§Hw$bZ JwUm§H$ {H$VZm h¡?

 (ii) "Wave function of the electron in a crystal have the form 
( ) ( )r rk k} n=  exp  ( . )i k r   where ( ) ( )r r dk kn n= + "  who 

gave this statement?
  ""{H«$ñQ>b ‘| Bbo³Q´>m°Z H$m Va§J ’$bZ H$m ê$n ( ) ( )r rk k} n=  exp  

( . )i k r   Ohm± ( ) ( )r r dk kn n= +  ¶h H$WZ {H$gZo {X¶m Wm?

 (iii) Write the mathematical form of Weidman Frenz Law.
  dmBS>‘¡Z ’«o$ÝO {Z¶‘ H$m J{UVr¶ ê$n {bI|&

	 (iv)	 For	simple	cubic	crystal,	find	the	inter	planar	distance	between	
the planes which has Miller indices (1, 1, 1). Here lattice 
constant is b.

  gab KZr¶ OmbH$ H$m OmbH$ {Z¶Vm§H$ b h¡ Vmo CZ Vbm| Ho$ ‘Ü¶ 
nañna Xÿar kmV H$a| {OZHo$ {‘ba gyMH$m§H$ (1, 1, 1) h¢&

 (v) If dielectric constant of the solid medium is 1.05 then what is 
the value of the electric susceptibility of the medium.

  ¶{X EH$ R>mog ‘mÜ¶‘ H$m nam d¡ÚwVm§H$ 1.05 h¡ Vmo ‘mÜ¶‘ H$s {dÚwV 
àd¥{Îm H$m ‘mZ ³¶m hmoJm?
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 (vi) What is Schottky Defects in metals? 
  YmVwAmo ‘| em°Q>H$s Xmof ³¶m h¢?

 (vii) What is Cooper pair? Explain it?
  Hy$na ¶w½‘ ³¶m hmoVm h¡? Bgo g‘PmBE?

 (viii) What is Hall effect?
  hm°b à^md ³¶m h¡?

 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) Prove that B.C.C. lattice is the reciprocal lattice of F.C.C. and F.C.C. 
lattice is the reciprocal lattice of B.C.C. lattice.

 {gÕ H$a| {H$ F.C.C. OmbH$ H$m ì¶wËH«$‘ OmbH$ B.C.C. Ed§ B.C.C. 
OmbH$ H$m ì¶wËH«$‘ OmbH$ F.C.C. hmoVm h¡&

3) Explain Fermi-Dirac distribution function. Plot this function for 
various temperature including OK.

 ’$‘u-{S>amH$ ’$bZ H$s ì¶m»¶m H$s{OE& Bg ’$bZ H$m {d{^Þ Vmnm| Ed§  
OK Ho$ gmW J«m’$ ~ZmB¶o&

4) For one dimensional lattice, obtain the expression of effective mass 
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of the electron and also plot the variation of the effective mass with 
wave number K.

 EH$ {d‘r¶ OmbH$ Ho$ {bE Bbo³Q´>moZ Ho$ à^mdr Ðì¶‘mZ H$m ì¶§OH$ àmá 
H$a| VWm BgH$m Va§J g§»¶m K Ho$ gmW n[adV©Z H$mo {M{ÌV H$a|&

5)	 State	and	explain	the	first	Fick's	law	of	diffusion.
 {’$H$ Ho$ {dgaU Ho$ àW‘ {Z¶‘ H$m H$WZ H$a|&

6) What is Fermi energy? What is the effect of temperature on Fermi 
energy?

 ’$‘u D$Om© ³¶m h¡? ’$‘u D$Om© na Vmn H$m ³¶m à^md h¡?

7)	 What		is	local	field?	Write	the	expression	for	local	field.
 ñWmZr¶ joÌ ³¶m h¡? ñWmZr¶ joÌ H$m ì¶§OH$ {b{I¶o&

8) What is Ferro electrics and describe the main characteristics of Ferro 
electrics?

 ’o$amoBbop³Q´>³g ³¶m h¡? Am¡a ’¡$amoBbop³Q´>³g Ho$ ‘w»¶ JwU Y‘m} H$m dU©Z 
H$s{OE&

9)	 Explain	the	working	of	semi	conductor	laser's	and	give	its	applications.
 AY©MmbH$ boga H$s H$m¶© àUmbr H$s ì¶m»¶m H$a| Ed§ BgHo$ Cn¶moJ ~VmE±&

 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)
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{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn H$mo AnZo CÎma H$mo A{YH$V‘ 
500 eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10) Describe the vibrational modes of monoatomic linear chain of atoms 
and discuss the dispersion curve between W and K for this lattice.

 na‘mUwAm| H$s EH$ na‘mUwH$ aoIr¶ l¥§Ibm Ho$ H$ånZ {dYm H$m dU©Z H$a| 
VWm Bg OmbH$ Ho$ {bE W VWm K Ho$ ‘Ü¶ n[ajonU dH«$ H$mo g‘PmBE±&

11) (i) Explain the Drude model of electrical conductivity of metals.
 (ii)  Explain the properties of acoustic and optical modes of 

vibrations of diatomic lattice.
 (i) YmVwAm| H$s {dÚwV MmbH$Vm Ho$ gÝX^© ‘| (S´>çyS>) ‘mS>b H$mo g‘PmBE&
 (ii)  {Ûna‘mUwH$ OmbH$ Ho$ H$ånZm| H$s Üd{ZH${dYm Ed§ àH$m{eH$ {dYm Ho$ 

JwUY‘m} H$mo g‘PmAmo&

12) Derive London equations. Hence discuss the Meissner effect and 
London penetration depth in super conductor.

 bÝXZ g‘rH$aUm| H$mo ì¶wËnÞ H$s{OE& AVEd A{VMmbH$m| ‘| ‘ogZa à^md 
Ed§ bÝXZ doYZ JhamB© H$mo g‘PmB¶o&

13) (i)  Explain the term phonon and phonon momentum. Write all 
characteristics	of	phonon's.

 (ii)  What is dia magnetism? Discuss the theory of dia magnetism.
 (i)  ’$moZm°Z Ed§ ’$moZm°Z g§doJ nXm| H$mo g‘PmBE& ’$moZm°Z Ho$ g‘ñV 

A{^bmj{UH$ JwU {b{IE&
 (ii)  à{V Mwå~H$Ëd ³¶m h¡& à{V Mwå~H$Ëd Ho$ {gÕmÝV H$s {ddoMZm H$s{OE&


