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Note : This paper is of thirty (30) marks containing three 

(3) sections A, B and C. Learners are required to 

attempt the questions contained in these sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= rhl ¼30½ vadksa dk gS tks rhu ¼03½ [k.Mksa 

^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks bu 

[k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa ds 

mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section „A‟ contains four (04) long answer type 

questions of seven and half 1
2

7  marks each. 

Learners are required to answer two (02) questions 

only. 

uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s lkr 1
2

7  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 
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1. What do you mean by dispersion relation and phonon ? 

Derive and discuss dispersion relation of a mono-

atomic lattice. 2, 5  

Qksuku rFkk fopyu lehdj.k ls vki D;k le>rs gSa \ 

,dy ijek.kq tkyd ds fy, fopyu lehdj.k izkIr dhft, 

o bls le>kb,A 

2. What do you mean by imperfection in solids ? 

Illustrate type of imperfection. Draw Burger circuit for 

edge and screw dislocation.  1, 3 , 3 

Bksl dh viw.kZrk ls vki D;k le>rs gSa \ Bksl dh viw.kZrk 

ds izdkj le>kb,A ,t vkSj LØw viw.kZrk gsrq cxZj ifjiFk 

fyf[k,A 

3. What do you mean by packing fraction ? Calculate 

packing fraction of a BCC and FCC crystal. 1 , 3, 3 

ladqyu vuqikr ls vkidk D;k rkRi;Z gS \ BCC rFkk  

FCC tkyd ds ladqyu vuqikr dh x.kuk dhft,A 

4. Write short notes on any three of the following : 

2  each 

(a) Reciprocal lattice 

(b) Structure of CsCl crystal 

(c) Isotope effect on Tc 

(d) Dielectric materials 
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fuEufyf[kr esa ls fdUgha rhu ij laf{kIr fVIif.k;k¡ fyf[k, % 

¼v½ O;qRØe tkyd 

¼c½ CsCl tkyd dh lajpuk 

¼l½ Tc ij leLFkkfud izHkko 

¼n½ ijkoS|qr inkFkZ 

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section „B‟ contains eight (08) short answer type 

questions of two and half 1
2

2  marks each. 

Learners are required to answer four (04) questions 

only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn; s x;s gaSA 

izR;sd iz’u ds fy, <kbZ 1
2

2  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. Discuss conclusion of the Band theory of Solids. 

Bksl ds cU/k fl)kUr ls fu”d”kZ dks le>kb,A 

2. What are the principal failures of classical theory of 

solids ? 

Bksl ds Dykfldy fl)kUr dh eq[; dfe;k¡ D;k gSa \ 

3. Discuss thermodynamic properties of a super- 

conductor. 

vfrpkyd ds Å”ekxfrdh; xq.kksa dks le>kb,A 
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4. What do you mean by Coherence  length and 

Penetration depth ? 

lac) yEckbZ rFkk Nsnd xgjkbZ ls vki D;k le>rs gSa \  

5. What do you understand from color centers ? Define 

various types of color centers. 

jaax dsUnz ls vkidk D;k vk’k; gS \ jax dsUnz ds izdkjksa dks 

ifjHkkf”kr dhft,A 

6. Calculate packing fraction of a BCC crystal. 

,d BCC tkyd ds ladqyu vuqikr dh x.kuk dhft,A 

7. What do you mean by Cooper pair ? Discuss  

formation of Cooper pair. 

dwij ;qXe ls vki D;k le>rs gSa \ dwij ;qXe fuekZ.k dks 

le>kb,A 

8. What do you mean by single crystal ? Draw distinction 

between crystal and amorphous structure. 

,dy tkyd ls vki D;k le>rs gSa \ tkyd o vef.kHk 

lajpuk esa foHksn dhft,A  

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section „C‟ contains ten (10) objective type 

questions of half 1
2

 mark each. All the questions 

of this section are compulsory. 
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uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk 1
2

 vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Choose the correct alternative. 

lgh fodYi pqfu,A 

1. The directional character is possesed by the following 

type of bonding : 

(a) Ionic 

(b) Covalent 

(c) Metallic 

(d) None of the above 

fuEufyf[kr tkyd esa fn’kh; xq.k gksrk gS % 

¼v½ vk;fud 

¼c½ lgla;kstd 

¼l½ /kkfRod 

¼n½ mi;qZDr esa ls dksbZ ugha 

2. The magnetic susceptibility ( )  of a ferromagnet is 

(where C is constant) : 

(a) 
C

T
  (b) 

C

C

T T
  

(c) 
C

C

T T
  (d) C 
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,d ykSg pqEcd dk vuq’khyu dk eku gS % 

¼v½ 
C

T  
¼c½ 

C

C

T T
 

¼l½ 

C

C

T T
 

¼n½ C 

3. The condition of X-ray diffraction from a crystal is : 

(a) . (S S )a n   (b) 21
K .G = G

2
  

(c) 2 sind n   (d) All of these 

,Dl fdj.k foorZu dh ‘krZ gS % 

¼v½ . (S S )a n
 

¼c½ 21
K .G = G

2
 

¼l½ 2 sind n
 

¼n½ ;s lHkh 

4. Select crystal defects from the following : 

(a) Grain boundary (b) Color center 

(c) Phonon (d) All of these 

tkyd dh viw.kZrkvksa dks pwfu, % 

¼v½ xzsu ckm.Mªh ¼c½ jax dsUnz 

¼l½ Qksuku ¼n½ ;s lHkh 

5. CsCl is an/a : 

(a) Ionic BCC Crystal (b) Ionic FCC Crystal 

(c) Ionic SC Crystal (d) Metallic Crystal 

CsCl tkyd gS % 

¼v½ vk;fud BCC tkyd 

¼c½ vk;fud FCC tkyd 

¼l½ vk;fud SC tkyd 

¼n½ /kkfRod tkyd 
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6. The Hall effect can be used to determine :  

(a) Semiconductor type 

(b) Carrier density 

(c) Carrier mobility 

(d) All of the above 

gky izHkko dk mi;ksx fuEu dks Kkr djus ds fy, fd;k tk 

ldrk gS % 

¼v½ v)Z pkyd izdkj 

¼c½ laokgd ?kuRo 

¼l½ laokgd laosx 

¼n½ mi;qZDr lHkh 

7. Reciprocal lattice of SC crystal is a : 

(a) SC Crystal (b) FCC Crystal 

(c) BCC Crystal (d) DC Crystal 

SC tkyd dk O;qRØe tkyd gS ,d % 

¼v½ SC tkyd ¼c½ FCC tkyd 

¼l½ BCC tkyd ¼n½ DC tkyd 

8. If . *a a l  and *a a m  then respective values of l 

and m are : 

(a, b, c are basis vector of a cubic crystal) 

(a) 1, 0 (b) 0, 1 

(c) 1, 1 (d) 0, 0 

;fn . *a a l  rFkk *a a m   rks l rFkk m dk Øe’k% 

eku gS % 

¼;gk¡ a, b, c ?ku tkyd ds ewy lfn’k gSa½ 

¼v½ 1] 0 ¼c½ 0] 1 

¼l½ 1] 1 ¼n½ 0] 0 
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9. The packing fraction  Crystal type[ ]   can be written in 

increasing order as : 

(a) SC BCC FCC    

(b) BCC SC FCC   

(c) FCC BCC SC   

(d) SC FCC BCC   

c<+rs gq, Øe esa ladqyu vuqikr [ ]tkyd izdkj gS % 

¼v½ SC BCC FCC  

¼c½ BCC SC FCC  

¼l½ FCC BCC SC  

¼n½ SC FCC BCC  

10. Following fold symmetry axis is not possessed by a 

crystal : 

(a) 3 (b) 5 

(c) 7 (d) 5 and 7 

fuEufyf[kr xq.kk lefer v{k ,d tkyd ds ikl ughas gksrk 

gS % 

¼v½ 3 ¼c½ 5 

¼l½ 7 ¼n½ 5 rFkk 7 
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