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Note : This paper is of forty (40) marks containing three 

(03) 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= pkyhl ¼40½ 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 nine and half (9
1

2
) 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 ukS (9
1

2
) 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 reciprocal lattice vecter ? Write 

symmetric basis vectors of a B. C. C. crystal. Calculate 

reciprocal lattice of the B. C. C. crystal using its 

symmetric basis vectors.  

O;qRØe tkyd lfn’k ls vki D;k le>rs gSa \ ,d 

ch- lh- lh- tkyd ds lefer ewy lfn’kksa dks fyf[k,A 

lefer ewy lfn’kksa ds iz;ksx esa bl ch- lh- lh- tkyd ds 

O;qRØe tkyd lfn’kksa dh x.kuk dhft,A  

2. What do you understand from ionic bonding ? Discuss 

properties of an ionic solid. Calculate Madelung 

constant of one-dimensional ionic solid.    

vk;fud vkcU/k ls vki D;k le>rs gSa \ vk;fud Bksl ds 

xq.kksa dk o.kZu dhft,A ,dfoeh; vk;fud Bksl ds esMyax 

fLFkjkad dh x.kuk dhft,A  

3. Discuss limitations of free electron theory of metal. 

Highlight conclusion of K. P. model for one- 

dimensional solid.    

/kkrq ds LorU= bysDVªkWu fl)kUr dh lhekvksa dks crkb,A 

,d&foeh; Bksl gsrq ds- ih- ekWMy ds fu‛d‛kks± dks mYysf[kr 

dhft,A  

4. What do you mean by Cooper pairs ? Discuss 

thermodynamic properties of a superconductor.  

dwij ;qXe ls vki D;k le>rs gSa \ ,d vfrpkyd ds 

Å‛ekxfrdh; xq.kksa dk o.kZu dhft,A  
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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 four (04) 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, pkj ¼04½ vad fu/kkZfjr gSaA 

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

gSaA 

1. What do you mean by transilational symmetry of a 

crystal ? Define unit cell of SC crystal.   

,d tkyd ds LFkku ifjorZu le:irk ls vki D;k le>rs 

gSa \ ,d SC tkyd ds ,dd d{k dks ifjHkkf‛kr dhft,A  

2. Discuss structure of a NaCl crystal.  

,d NaCl tkyd dh lajpuk dk o.kZu dhft,A  

3. What do you mean by Hydrogen bonding ? Why 2
H S  

exists in gaseous state at STP while 2
H O  in the liquid 

state ?   

gkbMªkstu vkcU/k ls vki D;k le>rs gSa \ D;ksa ,l- Vh- ih- 

ij 2
H S  xSlh; izkoLFkk esa ik;k tkrk gS tcfd 2

H O  nzOk 

izkoLFk esa \ 

4. Calculate the packing fraction of a B. C. C. crystal.  

,d ch- lh- lh- tkyd ds ladqyu va’k dh x.kuk dhft,A  
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5. Discuss Ewald construction for X-ray diffraction from 

a crystal.  

,d tkyd ls X&fdj.k foorZu gsrq bokYM jpuk dk o.kZu 

dhft,A  

6. What do you mean by penetration depth and coherence 

length ?  

lec) yEckbZ rFkk foHksnu xgjkbZ ls vki D;k le>rs gSa \ 

7. Discuss free electron theory of metals.  

/kkrqvksa ds LorU= bysDVªkWu fl)kUr dk o.kZu dhft,A  

8. Compare paramagnetism from ferromagnetism.  

vuqpqEcdRo dh ykSg&pqEcdRo ls rqyuk 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. 

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 option : 

lgh fodYi pqfu, % 

1. Basis vectors of a SC crystal may be :  

(a) ˆˆ ˆ, ,a i a j a k   
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(b) ˆˆ ˆ, ,a i a j a k     

(c) ˆˆ ˆ, ,a i a j a k     

(d) Option (a), (b) and (c) all are true  

where a is length of arm of the cube and ˆ ˆ,i j  and k̂ are 

unit vectors along three axes of the cube.  

,d SC tkyd ds ewy lfn’k gks ldrs gSa % 

¼v½ ˆˆ ˆ, ,a i a j a k  

¼c½ ˆˆ ˆ, ,a i a j a k    

¼l½ ˆˆ ˆ, ,a i a j a k    

¼n½ ¼v½] ¼c½ rFkk ¼l½ lHkh fodYi lgh gSaA  

tgk¡ a ?ku ds Hkqtk dh yEckbZ rFkk ˆ ˆ,i j  o k̂  ?ku dh Hkqtk 

ds rhuksa fn’kkvksa esa ,dd lfn’k gSA  

2. Triclinic crystal has n fold symmetry axis, where n is :   

(a) 1 

(b) 2 

(c) 4 

(d) 6 

rhu vle dks.kksa okys tkyd esa n leferh; v{k gS] tgk¡ n 

gS % 

¼v½ 1 

¼c½ 2 

¼l½ 4 

¼n½ 6 
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3. Ideal gas atoms may have : 

(a) Ionic bonding  

(b) Covalent bonding  

(c) Van der Waals bonding 

(d) Metallic bonding 

vkn’kZ xSl ds ijek.kqvksa esa gks ldrk gS % 

¼v½ vk;fud vkcU/k  

¼c½ lgla;kstd vkcU/k 

¼l½ ok.Mj okYl dk vkcU/k 

¼n½ /kkfRod vkcU/k 

4. Energy gap in the superconductor is tide to :  

(a) Fermi surface  

(b) Lattice  

(c) Fermi surface and lattice  

(d) Neither to lattice nor to Fermi surface   

vfrpkyd esa ÅtkZ njkj c¡/kk gksrk gS % 

¼v½ QehZ lrg ls 

¼c½ tkyd ls 

¼l½ QehZ lrg rFkk tkyd ls 

¼n½ u rks tkyd u gh QehZ lrg ls 

5. Defect free ionic crystals optically are :  

(a) Transparent  

(b) Opaque  

(c) Coloured  

(d) None of these  



 [ 7 ] S-534 

 (A-2) P. T. O. 

nks‛keqDr vk;fud Bksl izdk’kdh; :i ls % 

¼v½ ikjn’khZ  

¼c½ vikjn’khZ  

¼l½ jaxhu  

¼n½ buesa ls dksbZ ugha  

6. For a superconductor (where a and b are constant) :  

(a) 3
V

C Ta   

(b) V
C Tb   

(c) 3
V

C T Ta b    

(d) 

6

T
V

C a e


   

,d vfrpkyd gsrq ¼tgk¡ a rFkk b fLFkjkad gSa½ % 

¼v½ 3
V

C Ta  

¼c½ V
C Tb  

¼l½ 3
V

C T Ta b   

¼n½ 

6

T
V

C a e


  

7. Choose a correct relation from the following :  

(a) 
σ

L
Tk

   

(b) 
  T

L
k




  

(c) 
L

T

k



  

(d) T Lk    



 [ 8 ] S-534 

 (A-2) 

where ,  k, T and L respectively are electrical 

conductivity, thermal conductivity, temperature and 

Lorenz number.    

fuEufyf[kr esa ls ,d lgh lehdj.k pqfu;s % 

¼v½ 
σ

L
Tk

  

¼c½ 
  T

L
k




 

¼l½ 
L

T

k



 

¼n½ T Lk   

tgk¡ Øe’k% ,  K, T o L fo|qr pkydrk] Å‛ek pkydrk] 

rkieku rFkk ykWjsUt la[;k gSaA  

8. Ewald condition of X-ray diffraction may be written  

as :  

(a) 2
1

. G G
2

s    

(b) 
1

G
2

s     

(c) . Gs s    

(d) All of the above 

where G  is the reciprocal lattice vector that satisfies 

the diffraction condition, while s  and s   are the unit 
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vectors along the direction of incident and diffracted 

X-ray, respectively.    

,Dl&fdj.k foorZu gsrq bokYM dk ‘krZ ,sls fy[kk gks ldrk 

gS % 

¼v½ 2
1

. G G
2

s   

¼c½ 
1

G
2

s    

¼l½ . Gs s   

¼n½ mi;qZDr lHkh  

tgk¡ G  O;qRØe tkyd lfn’k gS tks ,Dl&fdj.k foorZu dh 

‘krZ dk ikyu djrk gS] tcfd Øe’k% s  rFkk s   vkifrr 

rFkk foofrZr ,Dl&fdj.k dh fn’kk esa ,dy lfn’k g aSA  

9. If . *a a p , *.a b q  and  *.a c r , then :   

(a)  p = 1, q = 1 and r = 1 

(b) p = 1, q = r = 0 

(c) p = q = r = 0 

(d) p = 0, q = r = 1 

;fn . *a a p ] *.a b q  vkSj *.a c r ] rc % 

¼v½ p = 1, q = 1 rFkk r = 1 

¼c½ p = 1, q = r = 0 

¼l½ p = q = r = 0 
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¼n½ p = 0, q = r = 1 

10. A crystal does not possess n fold symmetry, where 

n is :  

(a) 3, 5, 7 

(b) 3, 5 

(c) 3, 7 

(d) 5, 7 

,d tkyd esa n xq.kk lefer v{k ugha gS] tgk¡ n gS % 

¼v½ 3] 5] 7 

¼c½ 3] 5 

¼l½ 3] 7 

¼n½ 5] 7 
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