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1. Which statement is said to be incorrect 

about the crystallography ? 

(A) Space group defines number of 

crystal systems while point 

group defines the number of 

Bravais lattices. 

(B) The number of point groups for 

2D and 3D crystal systems are 

10 and 32 while space groups are 

17 and 230 respectively. 

(C) The number of 2D and 3D 

crystal systems are 4 and 7 

respectively. 

(D) The number of Bravais lattices 

for 2D and 3D crystal systems 

are 5 and 14 respectively. 

2. Which types of operation are involved 

to form space group ? 

(A) rotation, reflection 

(B) rotation, inversion 

(C) rotation, reflection, inversion 

(D) rotation, reflection, inversion, 

translation 

3. Which one is said not to be true about 

rotational symmetry of crystal  

systems ? 

(A) A crystal can have 1, 2, 3, 4, 5 

and 6 fold rotational symmetry. 

(B) A crystal can have more than 

one type of rotational symmetry. 

(C) The characteristic rotational 

symmetry for monoclinic crystal 

is single 2-fold symmetry. 

(D) The characteristic rotational 

symmetry for cubic crystal is 

four 3-fold symmetry. 

4. Which crystal systems do have 

base/end centered Bravais lattice ? 

(A) Monoclinic, Triclinic 

(B) Cubic, Orthorhombic 

(C) Monoclinic and Orthorhombic 

(D) Triginal, Tetragonal and 

Orthorhombic 

5. The atomic packing fraction for SC, 

BCC, FCC and HCP crystals are : 

(A) 0.52, 0.68, 0.74, 0.74 

(B) 0.52, 0.68, 0.74, 0.68 

(C) 0.52, 0.68, 0.74, 0.52 

(D) 0.74, 0.74, 0.68, 0.52 
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6. The number of atoms per uint cell and 

coordination number for SC, BCC, 

FCC and HCP structures are : 

(A) 1, 2, 4, 6 and 4, 8, 10, 12 

(B) 1, 6, 4, 4 and 8, 4, 10, 10 

(C) 1, 4, 6, 6 and 4, 8, 12, 12 

(D) 1, 2, 4, 6 and 6, 8, 12, 12 

7. If atomic weight, Avogadro’s number 

and lattic parameter of a bcc structured 

material are MA, NA and a 

respectively, then the density is equal 

to : 

(A) A

3
A

M

N a
  

(B) A
3

A

2M

N a
  

(C) A
3

A

3M

N a
  

(D) A
3

A

4M

N a
  

8. Which statement is not true for hcp 

structure ? 

(A) It is characterised by two nested 

hexagonal lattices one at (0,0,0) 

and other at 
2 1 1

, ,
3 3 2

a a c
 
  

. 

(B) Atomic packing fraction and 

axial ratio for it are 0.74 and 

1.633. 

(C) Number of atoms per unit cell 

for it is 6. 

(D) Coordination number for it is 8. 

9. NaCl type crystal structure is resultant 

lattice of : 

(A) two fcc lattices which shifted by 

coordinates (1/2, 1/2, 1/2). 

(B) two bcc lattices which shifted by 

coordinates (1/2, 1/2, 1/2). 

(C) two fcc lattices which shifted by 

coordinates (1/4, 1/4, 1/4). 

(D) two bcc lattices which shifted by 

coordinates (1/4, 1/4, 1/4). 

10. If ‘a’ is lattice parameter, then the 

atomic radius for SC, BCC and FCC 

structures are respectively : 

(A) ,  3 / 4a a  and / 2 2a  

(A) / 2, 3 / 4a a  and / 2 2a  

(B) / 2, / 2 2a a  and 3 / 4a   

(C) , / 2 2a a  and 3 / 4a  

11. Which statement is invalid for CsCl 

structure ? 

(A) It is combination of two SC 

structures shifted by coordinates 

(1/2, 1/2, 1/2). 

(B) Number of atom per unit cell is 2 

and is exactly BCC structure. 

(C) Atomic paking fraction is 

approximately 68% and sum of 

radius of ions is 3 / 2a   

(D) Number of ions per unit cell is 2 

while coordination number is 8. 
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12. Which statement is incorrect for 

diamond structure ? 

(A) It is formed by interpenetration 

of two FCC lattices along the 

body diagonal by 1/4th cube 

edge. 

(B) Atomic packing fraction for it is 

0.34 and stacking sequence is 

ABCAB(C)…....... . 

(C) Atoms are arranged in octahedral 

configuration. 

(D) Number of atoms per unit cell is 

8 and coordination number is 4. 

13. Which one is incorrect property of 

Wurtzite ZnS structure ?  

(A) Each Zn atom is surrounded by 4 

S atoms, and each S atom by  

4 Zn atoms. 

(B) It is based on HCP lattice 

structure and has tetrahedral 

coordination. 

(C) It is stable at low temperature 

and has stacking sequence 

ABCABC….. . 

(D) Its atomic packing fraction is 

0.375.  

14. If a lattice plane intercepts the three 

crystallographic axes by amount 3a, 2b 

and c, then the Miller indices for the 

plane will be : 

(A) (2, 3, 6) 

(B) (1, 2, 3) 

(C) (3, 2, 1) 

(D) (6, 2, 3) 

15. The ratio of interplanar spacing for 

[100], [110] and [111] planes of 

simple cubic crystal structure is : 

(A) 1  :   2      :  3     

(B) 1  :   1/ 2   :  1/ 3     

(C) 1  :   2      :   1/ 3   

(D) 1  :   1/ 2   :   2 3   

16. Which is incorrect for reciprocal 

lattice ? 

(A) The translation vector in 

reciprocal lattice is equal to 

reciprocal of interplanar spacing. 

(B) The primitive cell volume of 

reciprocal lattice of SC structure 

in K-space is (2π/a)³. 

(C) The reciprocal lattice of BCC is 

FCC and vice-versa. 

(D) Reciprocal lattice vector should 

not be equal to scattering vector 

for diffraction. 
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17. If K


 is wave propagation vector and 

G


 is reciprocal vector, then condition 

for elastic scattering is : 

(A) 22K.G G 0
 

    

(B) K G
 

    

(C)  
2

K.G/ 2 G/2
 

   

(D) All of the above 

18. Which statement is not true for 

diffraction through crystal ? 

(A) It happens for X-ray and not for 

visible light and is based on 

scattering. 

(B) It occurs when the incident wave 

vector is changed by reciprocal 

vector. 

(C) It follows the Bragg's condition 

and also depends on refractive 

index of medium. 

(D) It occurs at very large grazing 

angle. 

19. Which X-ray diffraction technique 

does not use characteristic X-ray ? 

(A) Laue Diffraction 

(B) Powder X-ray Diffraction 

(C) Thin film X-ray Diffraction 

(D) Rotating single crystal X-ray 

Diffraction 

20. Which statement is incorrect for the 

atomic scattering factor ? 

(A) It is ratio of amplitudes of 

radiations scattered by atoms and 

electrons. 

(B) It depends on atomic number 

and electron cloud distribution. 

(C) It increases with increasing 

scattering angle. 

(D) Its imaginary component shows 

absorption of X-ray by atom. 

21. The invalid statement for geometrical 

structure factors is : 

(A) It depends on lattice type, atomic 

positions, Miller indices and 

atomic scattering factor. 

(B) It is not correlated with the 

diffraction intensity. 

(C) Its zero value defines missing 

reflection in diffraction 

spectrum. 

(D) It is equal to atomic scattering 

factor for SC structure. 
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22. If f is atomic scattering factor, then 

which statement is true for intensity (I) 

of diffraction peaks through crystal 

plane of cubic structures ? 

(A) For SC, reflection from all plane 

is possible and 2
hklI f . 

(B) For BCC, reflection from a plane 

is only possible if h + k + l = 

even and 24hklI f .  

(C) For FCC, reflection from a plane 

is only possible if h, k, l = all 

even or all odd and 216hklI f . 

(D) All of the above 

23. For which crystal plane, Bragg's 

reflection shall be missing in FCC 

crystal ? 

(A) (1, 0, 0) 

(B) (2, 0, 0) 

(C) (1, 1, 1) 

(D) (2, 2, 2) 

24. If 1b


 is primitive vector in X direction 

for reciprocal lattice of bcc, then 

correct expression for 1b


 is : 

(A)  
2

ˆ ˆ ˆx y z
a


     

(B)  
2

ˆ ˆ ˆx y z
a


   

(C)  
2

ˆ ˆx y
a


  

(D)  
2

ˆ ˆ


y z
a

 

25. If n is electron density for metal, then 

expression of Fermi energy of electron 

gas at 0K is : 

(A)  
2 3/2

2E 3
2

 f n
m

  

(B)  
2 2/3

2E 3
2

 f n
m

 

(C) 

3/2
2

2

2 3
E

 
  

 
f

m

n
 

(D) 

2/3
2

2

2 3
E

 
  

 
f

m

n
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26. The incorrect statement related to 

Fermi energy level is : 

(A) Occupancy of state above Fermi 

level is zero while is one below 

it at T = 0 K. 

(B) Occupancy of state at Fermi 

level is half at T  0 K. 

(C) Wave vector of electron at Fermi 

level at T = 0 is  
3

23 n . Here, 

n : electron density. 

(D) Velocity of electron at Fermi 

level at T = 0 is  
1/3

23 /n m  

Here, m : mass of electron. 

27. The ratio of mean energy of electron 

gas for 1-D and 3-D at 0 K under 

Sommerfeld quantum theory of free 

electron is : 

(A) 5 : 3 

(B) 3 : 5 

(C) 9 : 5 

(D) 5 : 9 

28. If TF and Ffo  
are Fermi temperature 

and Fermi energy electron gas at 0 K, 

then Fermi energy Ff at T under 

condition T < TF is : 

(A) 

22

F

5 T
E E 1

12 T

  
      
 

f fo   

(B) 

22

F

5 T
E E 1

12 T

  
      
 

f fo  

(C) 

22

F

T
E E 1

12 T

  
      
 

f fo  

(D) 

22

F

T
E E 1

12 T

  
      
 

f fo  

29. If EF and R are Fermi energy and gas 

constant, then electronic specific heat 

of monovalent metal for one mole at 

temperature T is : 

(A) 
2

B

F

TR

2 E

k 
  

  

(B) 2 B

F

T
2 R

E

k 
   

 

(C) 
2

F

B

R E

2 Tk

 
  

 

(D) 

2

B
2

F

2R T

E

k 

  
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30. If K and σ are thermal and electric 

conductivity of metals, then the values 

K/ T under Drude's classical and 

Sommerfeld quantum models are 

respectively : 

(A) 
3 3

B B
2

2 3
,

3

k k

e e

   
      

  

(B) 
2 22

B B3
,

2 3

k k

e e

   
      

 

(C) 
2

2 3
B B3 2

,
3

k k

e e

   
      

 

(D) 
3 32

B B3
,

3 2

k k

e e

    
      

 

31. If 0R  is interatomic separation for a 

metal, then under Drude model, the 

expression of electrical conductivity 

for metals at temperature T is : 

(A) 

2
0

B

R

3 T

ne

mk
  

(B) 

2
0

B

R

3 T

ne

m k
 

(C) 
2

B

0

3 T

R

ne k

m
 

(D) 
2

B

0

3 T

R

ne mk
 

32. Which statement is incorrect under 

Drude-Lorentz model of metals at 

temperature T ? 

(A) Drift velocity of electron 

decreases exponentially with 

time. 

(B) Relaxation time is proportional 

to 1/2T . 

(C) Electrical conductivity is 

proportional to 1/2T .  

(D) Resistivity is proportional to 

1/2T . 

33. If D  is Debye temperature, then the 

electrical resistivity of metals under 

conditions DT >>   and DT<<  are 

respectively proportional to : 

(A) T and T
5
 

(B) T and T
3
 

(C) T
3
 and T 

(D) T
3
 and T

5
 

34. If T and   are temperature and work 

function of metal, then Richardson 

Dushman equation for thermionic 

emission is : 

(A)  BJ AT exp / Tk    

(B)  2
BJ AT exp / Tk    

(C)  2
BJ AT exp / Tk   

(D)  3
BJ AT exp / Tk   
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35. The electric and lattice part of specific 

heat at constant volume for metals is 

respectively proportional to : 

(A) T and T
2
 

(B) T
2
 and T

3
 

(C) T and T
3
 

(D) T
3
 and T

5
 

36. The incorrect statement for Magneto-

resistance is : 

(A) It is ratio of change in resistance 

on applying magnetic field and 

resistance without field. 

(B) It is proportional to B
2
 for low 

magnetic field (B). 

(C) It tends to saturate for normal 

metals and is proportional to B 

for metal or semimetal at high B. 

(D) It is not influenced by impurity 

and temperature. 

37. Which one is not correlated with 

thermoelectric effect ? 

(A) Thomson effect 

(B) Josephson effect 

(C) Seebeck effect 

(D) Peltier effect 

38. If S,   and σ are Seebeck, Peltier and 

Thomson coefficients respectively, 

then which relation is incorrect ? 

(A) TS    

(B) 
S

T
T

d

d

 
    

  

(C) S
T

d

d

 
   

  

(D) S
T

d

d

 
    

  

39. If EY, Jx and BZ are Hall field, current 

density and magnetic field while w and 

t are width and thickness along y and z 

direction, then Hall resistance (RH) 

and voltage is equal to : 

(A)  YE / J Bx z  and H ZR I B /x t   

(B)  YE / J Bx z  and H ZR I B /x w   

(C)  YE J / Bx z  and H ZR I / Bx w   

(D)  YE J / Bx z  and H ZR I / Bx t   

40. Hall effect can be used to determine : 

(A) Nature of charge carrier and 

charge concentration 

(B) Mobitlity of charge carriers and 

Magnetic field 

(C) Non-contact current sensing 

(D) All of the above 
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41. If   and m are spring constant and 

mass of atom for a monoatomic linear 

lattice, then maximum possible 

angular frequency for it at boundary of 

first Brillouin zone is : 

(A) 
4

m


  

(B) 
3

m


 

(C) 
2

m


 

(D) 
m


 

42. Which one is incorrect for 

monoatomic linear lattice having 

atomic separation ‘a’ ?  

(A) It is dispersive medium as 

angular frequency is not linear 

function of wave vector. 

(B) Wavelength and group velocity 

of wave at wave vector / a   

are 2a and zero. 

(C) Range of first Brillouin zone for 

it is / a  to / a  . 

(D) It behaves as high pass filter. 

43. If a, C and   is lattice parameter, 

longitudinal stress  and linear mass 

density for the monoatomic linear 

lattice, then the velocity of wave 

travelling through it having low 

frequency will be : 

(A) C/   

(B) C/a    

(C)  2 / Ca    

(D) 4 / Ca    

44. A diatomic linear lattice has spring 

constant   and atomic masses m and 

M (m < M). What is the highest 

frequency in acoustical and lowest 

frequency in optical regions ? 

(A) 
M


 and 

m


 

(B) 
m


 and 

2

M


 

(C) 
2

M


 and 

2

m


 

(D) 
4

M


 and 

4

m


 

45. A diatomic linear lattice has ‘a’ atomic 

separation, ‘ ’  spring constant, atomic 

masses m and M (m < M). Then which 

statement is not true for  

it ? 

(A) It possesses both acoustical and 

optical mode of vibrations. 

(B) First Brillouin zone for it is 

   / 2 / 2a a    . 

(C) The forbidden frequency range is 

2 / M  to 2 / m . 

(D) Frequency in optical mode is 

minimum at K → 0. 
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46. A diatomic linear lattice has spring 

constant   and atomic masses m and 

M (m < M). What will the angular 

frequency in acoustical and optical 

regions for it at zero wave vector ? 

(A) 0 and 
2

Mm




  

(B) 
2

M


 and 

 2 M

M

m

m

 
  

(C) 0 and 
 2 M

M

m

n

 
  

(D) 
2

M


 and 0 

47. A diatomic linear lattice has spring 

constant   and atomic masses m and 

M (m < M), then the correct statement 

is : 

(A) The acoustical mode disappears 

and optical mode can have 

angular frequency only 2 / m  

for M . 

(B) The optical mode disappears and 

acoustical mode is unaffected for 

m → 0. 

(C) In acoustical mode, atoms 

vibrate in same phase while for 

optical mode in opposite phase. 

(D) All of the above 

48. Which type of radiation can be 

absorbed by ionic crystal ? 

(A) UV-radiation 

(B) Visible radiation 

(C) IR-radiation 

(D) X-ray radiation 

49. If a wave propagates in 3-D crystal, 

then how many mode of vibrations are 

possible in acoustical branch ? 

(A) One longitudinal and two 

transverse modes 

(B) Two longitudinal and one 

transverse mode 

(C) One longitudinal and one 

transverse mode 

(D) Two longitudinal and two 

transverse modes 

50. The stiffness constants for cubic 

structured material having density   

are C11, C12 and C44, then longitudinal 

and transverse wave velocities of 

elastic wave for wave propagation 

along [100] direction are : 

(A) 44C /  and 12C /  

(B) 11C /  and 44C /  

(C) 44C /  and 11C /  

(D) 12C /  and 11C /  



 

B010802T ( 13 )  Set-A 

51. Energy quanta of mechanical or elastic 

wave is known as : 

(A) Photon 

(B) Phonon 

(C) Magnon 

(D) Polaron 

52. If PK  and G are phonon and 

reciprocal wave vectors, then change 

in wave vectors K  of incident and 

scattered waves under inelastic 

scattering is equal to : 

(A) PK G K     

(B) PK G K    

(C) PK G K    

(D) PK G. K   

53. If the longitudinal, transverse and 

Debye average velocities are VL, VT 

and VD, then the relation among them 

is : 

(A) 
3 3 3
D L T

3 1 2

V V V
    

(B) 
2 2 2
D L T

3 1 2

V V V
   

(C) L T
D

V V
V

2


  

(D) L T
D

V 2V
V

3


  

54. The molar specific heat capacity of a 

solid at high temperatures as per 

Dulong-Petit law is equal to : 

(A) 3R 

(B) 2R 

(C) R 

(D) 1.5R 

55. Which statement is incorrect according 

to Einstein theory of specific heat of 

solids ? 

(A) Atoms in a solid behave as 

independent quantum harmonic 

oscillators and have same 

frequency  0 . 

(B) The energy of an atomic 

oscillator is  0 1/ 2n  . 

(C) Einstein temperature  E  for 

solid is 0 B/ k . 

(D) Molar specific heat of solid at 

ET>  is equal to 3R/2. 

56. If E  is Einstein temperature, then 

which one is correct for specific heat 

of solid at ET<<  ? 

(A)    
2

V E EC T exp / T      

(B)    
2

V E EC T exp / T


     

(C)    
2

V E EC /T exp – / T    

(D)    
2

V E EC /T exp – / T


    
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57. If VD is Debye average velocity and n 

is atomic concentration in solid, then 

the value for angular Debye frequency 

D  is : 

(A)  
1/3

2
DV 6 n   

(B)  
– 1/3

2
DV 6 n  

(C)  
1/3

2
DV 6 n  

(D)  
– 1/3

2
DV 6 n  

58. Which statement is not true under the 

Debye theory of specific heat ? 

(A) Atoms in a solid have variable 

range oscillation frequency. The 

maximum frequency is called 

Debye frequency  D . 

(B) Temperature corresponding  

to Debye frequency is called  

as Debye temperature 

 D D B/ k     

(C) For D VT>> , C 3R   and for 

3
D VT<< , C T  .  

(D) The average energy is 

proportional to T
2
 for DT<< . 

59. Which one correctly defines the Bloch 

potential for a linear lattice ? 

(A)    V Vx a x    

(B)    V Vikax a e x    

(C)    V Vikax a e a    

(D)    V Vikax a e a   

60. Which is correct for the Bloch wave 

function    associated with electron 

in linear lattice having ‘a’ lattice 

parameter ? 

(A)    ikax a e x      

(B)    x a x     

(C) Both (A) and (B) 

(D) None of the above 

61. Which statement is incorrect under 

Kronig-Penney model for Band theory 

of solids ? 

(A) It assumes the motion of electron 

under periodic square or well 

potential. 

(B) Bragg reflection of electron 

waves causes formation of 

energy band gaps. 

(C) Wider bands results with 

decreases in lattice parameter. 

(D) Band gap decreases with 

increase in the height of 

potential barrier. 
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62. The energy becomes discontinuous 

within E-K diagram when wave vector 

of electron becomes equals to : 

(A) 
2

; 1,2,3,...
n

n
a


    

(B) ; 1, 2,3,...
n

n
a


   

(C) ; 1, 2,3,...
n

n
a


   

(D) ; 1, 2,3,...
n

n
a


   

63. The range of first Brillouin zone for 

crystalline solid having ‘a’ lattice 

parameter is : 

(A) 
2

0
a


   

(B) 
a a

 
     

(C) 
2

a a

 
     

(D) 
2a a

 
     

64. The incorrect statement for velocity of 

an electron within crystalline solid is : 

(A) It is equal to  1/  E/ Kd d . 

(B) It has finite value at K = 0. 

(C) It is zero at boundary of first 

Brillouin zone. 

(D) It is maximum at point of 

inflection in E-K diagram. 

65. Which statement is invalid for the 

effective mass of electron within 

crystalline solid ? 

(A) It is equal to  2 2 2E/ Kd d . 

(B) It is equal to rest mass at K = 0 

in E-K diagram. 

(C) It increases with K and is 

maximum near point of 

inflection in E-K diagram. 

(D) It is negative after point of 

inflection in E-K diagram. 

66. Which techniques are used for 

measuring effective mass and Fermi 

energy of electron ? 

(A) Nuclear magnetic resonance and 

Meissner effect 

(B) Cyclotron resonance and De 

Hass-Van Alphen effect 

(C) Electron spin resonance and 

Nuclear magnetic resonance 

techniques 

(D) Electron spin resonance  

and Cyclotron resonance 

techniques 
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67. Under Tight Binding Approximation 

of band theory of solids, which one is 

not true ? 

(A) Electronic wavefunction is 

primarily constructed from linear 

combination of atomic orbitals. 

(B) Energy bands in a crystal arise 

due to the overlap of atomic 

orbitals of adjacent atoms. 

(C) Bandwidth is determined by the 

strength of the overlap integral. 

(D) The number of energy bands is 

ratio of number of orbitals for 

each atom and number of atom 

in primitive cell. 

68. If   is strength of the overlap integral 

under Tight Binding Approximation, 

then bandwidth for SC, BCC and FCC 

crystals is equal to : 

(A) 6  , 10   and 18   

(B) 8  , 12   and 20   

(C) 10  , 14   and 22   

(D) 12  , 16   and 24   

69. If , ,n    and Eg  is carrier 

concentration, resistivity, conductivity 

and energy band gap of intrinsic 

semiconductor, then which is correct 

relation at temperature T for intrinsic 

semiconductor ? 

(A)  3/2T exp –E / 2KTgn   

(B)  0 exp E / 2KTg      

(C)  0 exp E / 2KTg     

(D) All of the above 

70. If the quantity   represents electrical 

conductivity, then which statement is 

not true for graph between log σ and 

1/T for semiconductor ? 

(A) Its slope provides Eg/2K. 

(B) Its slope is dynamic and 

variable. 

(C) Its slope is large for intrinsic 

semiconductor. 

(D) Its slope is small for extrinsic 

semiconductor. 
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71. The doping of impurities in 

semiconductor causes : 

(A) Reduction in energy band gap 

and resistivity while 

enhancement in conductivity. 

(B) Shift of fermi level towards 

conduction band for N-type 

semiconductor. 

(C) Shift of fermi level towards 

valence band for P-type 

semiconductor. 

(D) All of the above. 

72. If EA and EV are accepter level and 

valance band energies, then Fermi 

energy for P-type semiconductor at  

T = 0 temperature is : 

(A)  F A VE E E / 2    

(B)  F A VE E E / 2   

(C)  
1/2

F A VE E .E  

(D)    F A V A VE E .E / E E   

73. The expression of total current  

density for electron in intrisic 

semiconductor is : 

(A) J E Dn n n

dn
en e

dx
     

(B) J E Dn n n

dn
en e

dx
    

(C) J E Dn n n

dn
en e

dx
     

(D) J En nen    

74. If the top of valance band and bottom 

of conduction band does not lie at 

same wave vector, then band gap is 

termed as : 

(A) Coherent band gap 

(B) Indirect band gap 

(C) Direct band gap 

(D) Incoherent band gap 

75. If ni and NA are intrinsic and accepter 

concentration, then hole (p) and 

electron (n) concentration in P-type 

semiconductor is : 

(A) 2
A AN / N ;ip n   2

A/ Nin n   

(B) 
2

A AN / N ;ip n   
2

A/ Nin n   

(C) 
2

A/ N ;ip n  
2

A AN / Nin n    

(D) 
2

A/ N ;ip n  
2

A AN / Nin n    
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76. If carrier concentration and energy of 

donor level and conduction band are 

ND, ED and NC, EC respectively, then 

expression for Fermi energy of N-type 

semiconductor is : 

(A)  F D CE E E / 2   at T = 0 

(B) D C
F

E E KT
E

2 2


 

 

            
 D Clog N / N at low T 

(C)  F DE E T log N / Nc ck 
 

   
at high T 

(D) All of the above 

77. Which is not true for mobility ? 

(A) It is equal to product of Hall 

resistance and conductivity. 

(B) It is equal to /e m (   : relaxation 

time, m : mass of electron). 

(C) Its value is low for metals in 

comparison to semiconductors. 

(D) Its value is high for N-type 

semiconductor in comparison to 

P-type semiconductor. 

78. If n and p are hole and electron 

concentrations while n  and p  are 

mobility of hole and electron, then 

Hall resistance of semiconductor is : 

(A) 

 

2 2

2

p n

p n

p n

e p n

  

  

  

(B) 

 

2 2

2

p n

p n

p n

e p n

  

  

 

(C) 

 

2 2

2

p n

p n

p n

e p n

  

  

 

(D) 

 

2 2

2

p n

p n

p n

e p n

  

  

 

79. The nature of Hall resistance for  

N-type semiconductor, P-type 

semiconductor and metals are : 

(A) negative, positive, positive 

(B) negative, positive, negative 

(C) positive, negative, positive/ 

negative 

(D) negative, positive, negative/ 

positive 
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80. Which statement is incorrect for 

superconductors ? 

(A) It follows Meissner effect. 

(B) The electrical resistance is zero. 

(C) The magnetic susceptibility is 

negative. 

(D) It is formed by first order phase 

transition. 

81. Which property is not resembled for 

type-I superconductor ?  

(A) It has one critical magnetic field. 

(B) It is also known as soft 

superconductor. 

(C) Quantization of magnetic flux 

through it is possible. 

(D) The ratio of penetration depth 

and coherence length is less than 

1/ 2 . 

82. If ‘t’ is ratio of temperature and critical 

temperature Hc (0) represents critical 

magnetic field at 0 K for 

superconductor, then critical magnetic 

field Hc (T) at temperature T for type-I 

superconductor is : 

(A)      2H T H 0 1c c t    

(B)      2H T H 0 1c c t   

(C)      2H T H 0 1c c t   

(D)      2H T H 0 1c c t   

83. If λ is penetration depth, then which 

one is London equation related to 

superconductivity ? 

(A) 2

2

B
B




 


  

(B) 2

2

B
B




 


  

(C) 
2

0

1
J A
 

 
 

  

(D) All of the above 

84. If λ is penetration depth for Type I 

superconductor, then which of the 

expressions explains the variation of 

magnetic field strength below critical 

temperature ? 

(A)    B exp /x x     

(B)    B exp /x x    

(C)    B 1 exp /x x         

(D)    B 1 exp /x x       

85. Which one is incorrect statement for 

London’s penetration depth ? 

(A) It is distance to which an 

external magnetic field decays to 

1/e times of its surface value. 

(B) Its temperature dependence is 

given by  
4

0 C/ 1 T/T    . 

(C) Its zero value represents the loss 

of superconductivity. 

(D) Its magnitude is equal to 

 2
0/ sm n e . 
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86. Which one is correct dependence  

of carrier concentration in 

superconductor with temperature ? 

(A)   4
0 1 T/Ts cn n    

(B)   4
0 1 T/Ts cn n   

(C)  
4

0 1 T / Ts cn n    

(D)  
4

0 1 T / Ts cn n   

87. If Cs and Cn are superconducting 

specific heat and normal specific heat 

respectively, then  the incorrect 

statement is : 

(A) Cs is greater than Cn at T = TC. 

(B)  
2

0 C CC C T H / Ts n d d   .  

(C) Specific heat decreases 

exponentially at T < TC. 

(D) Specific heat is independent of 

energy gap at T < TC. 

88. If Ss and Sn are entropies in 

superconducting and normal 

conducting states, then the incorrect 

statement is : 

(A) Ss is greater than Sn at T = TC. 

(B) Ss is less than Sn at T < TC. 

(C) Ss decays non-linearly at T < TC. 

(D) Ss – Sn = μ0Hc(dHC/dT). 

89. If  ,   and 0  are penetration depth, 

coherence length and fluxoid 

respectively, then which is not true for 

type II superconductor ? 

(A) It has two critical magnetic 

fields. 

(B) Ratio of lower and upper critical 

magnetic fields is equal to :  . 

(C) Threshold critical magnetic field 

is equal to  0 /  . 

(D) Ratio λ and   is greater than 

1/ 2 . 

90. If 1Hc  and 2Hc  are lower and upper 

critical magnetic fields for super-

conductor, then threshold critical 

magnetic field is equal to : 

(A) 1 2H .Hc c   

(B)  1 2H .H / 2c c   

(C)  2 1H H / 2c c   

(D)  2 1H H / 2c c   
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91. Which does not support the Silsbee 

rule of superconductivity ?  

(A) Superconductivity is destroyed 

when magnetic field at surface is 

equal to critical field. 

(B) The value of critical current for 

superconducting wire is 2 Hcr .  

(C) In presence of external field, the 

critical current is  2 H Hcr  . 

(D) Difference of external magnetic 

field and self magnetic field 

must be equal to critical field. 

92. What is a Cooper pair ? 

(A) It is a pair of two electrons 

having opposite spins. 

(B) It is a pair of two electrons 

having same spins. 

(C) It is a pair of one electron and 

one proton. 

(D) It is a pair of two protons having 

same spins. 

93. If V f  is electron velocity at Fermi 

level and Eg is energy gap under BCS 

theory, the expression of intrinsic 

coherence length is : 

(A) 
V

2E

f

g

    

(B) 
V

E

f

g

 


 

(C) 
2 V

E

f

g

 


 

(D) 
E

V

g

fh


   

94. Which statement is true for the critical 

temperature (TC) of superconductor ? 

(A) It is inversely proportional to the 

square root of isotopic mass and 

is proportional to Debye 

temperature. 

(B) It depends on strength of 

electron phonon interaction. 

(C) It is related to energy gap of 

superconductor. 

(D) All of the above 

95. What is the minimum value of 

magnetic flux that can be associated 

with superconducting ring ? 

(A) /hc e   

(B) /c e   

(C)  /e hc   

(D)  /e c   
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96. In which arrangement, a constant 

current flows under DC Josephson's 

effect ? 

(A) Two superconductors are 

separated by thin layer of metal. 

(B) Two superconductors are 

separated by thin layer of 

insulator. 

(C) Two insulators are separated by 

thin layer of superconductor. 

(D) Two metals are separated by thin 

layer of insulator. 

97. If a potential difference V (≥ Eg/2e : 

Eg-energy gap for superconductor) is 

applied to the Josephson junction, then 

which statement is incorrect for 

current with it ? 

(A) An alternating current flows 

through it whose angular 

frequency is equal to 2 V/e .  

(B) The frequency of current through 

it is order 10
9
 to 

1210 Hz . 

(C) Current density for it is 

0 0

2 V
J J sin

e
t

  
      

. 

(D) Phases of cooper pairs do not 

affect the current. 

98. Which effects are base for SQUIDS 

and Magnetic levitation respectively ? 

(A) Meissner effect and Silsbee’s 

rule 

(B) Josephson’s effect and Meissner 

effect 

(C) Meissner effect and Josephson’s 

effect 

(D) Josephson’s effect and Silsbee’s 

rule 

99. If 0  is phase difference of one side 

and another side of cooper pairs in 

Josephson junction, then the amplitude 

of current in Josephson ring is : 

(A) 0 02J cos   

(B) 0 02J sin  

(C) 0 0J cos  

(D) 0 0J sin  

100. If   is spring constant and m is mass 

of atom for a monoatomic linear 

lattice, then Einstein temperature for it 

is : 

(A)  B/ 4 /k m   

(B)  B/ 2 /k m  

(C)  B/ /k m  

(D) None of the above 
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4. Four alternative answers are mentioned for 

each question as—A, B, C & D in the 

booklet. The candidate has to choose the  

correct answer and mark the same in the 

OMR Answer-Sheet as per the direction : 

 4. iz'u&iqfLrdk esa izR;sd iz'u ds pkj lEHkkfor 

mÙkjµA, B, C ,oa D gSaA ijh{kkFkhZ dks mu pkjksa 

fodYiksa esa ls lgh mÙkj Nk¡Vuk gSA mÙkj dks OMR 

vkUlj&'khV esa lEcfU/kr iz'u la[;k esa fuEu izdkj 

Hkjuk gS % 

Example :  
mnkgj.k % 

Question :  
iz'u % 

Q. 1  iz'u 1 

Q. 2  iz'u 2 

Q. 3  iz'u 3 

Illegible answers with cutting and  

over-writing or half filled circle will be 

cancelled. 

 viBuh; mÙkj ;k ,sls mÙkj ftUgsa dkVk ;k cnyk x;k 

gS] ;k xksys esa vk/kk Hkjdj fn;k x;k] mUgsa fujLr dj 

fn;k tk,xkA 

5. Each question carries equal marks. Marks 
will be awarded according to the number of 
correct answers you have. 

 5. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj lgh 

gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA 

6. All answers are to be given on OMR 
Answer Sheet only. Answers given 
anywhere other than the place specified in 
the answer sheet will not be considered 
valid. 

 6. lHkh mÙkj dsoy vks- ,e- vkj- mÙkj&i=d (OMR 

Answer Sheet) ij gh fn;s tkus gSaA mÙkj&i=d esa 

fu/kkZfjr LFkku ds vykok vU;= dgha ij fn;k x;k 

mÙkj ekU; ugha gksxkA 

7. Before writing anything on the OMR 
Answer Sheet, all the instructions given in it 
should be read carefully.  

 7. vks- ,e- vkj- mÙkj&i=d (OMR Answer Sheet) 

ij dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s lHkh vuqns'kksa 

dks lko/kkuhiwoZd i<+ fy;k tk;sA 

8. After the completion of the examination 

candidates should leave the examination hall 

only after providing their OMR Answer 

Sheet to the invigilator. Candidate can carry 

their Question Booklet. 

 8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd dks 

viuh OMR Answer Sheet miyC/k djkus ds ckn 

gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ vius lkFk 

iz'u&iqfLrdk ys tk ldrs gSaA 

9. There will be no negative marking.  9. fuxsfVo ekfd±x ugha gSA 

10. Rough work, if any, should be done on the 

blank pages provided for the purpose in the 

booklet. 

 10. dksbZ Hkh jQ dk;Z  iz'u&iqfLrdk ds vUr esa] jQ&dk;Z ds 

fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A 

11. To bring and use of log-book, calculator, 

pager and cellular phone in examination hall 

is prohibited. 

 11. ijh{kk&d{k esa ykWx&cqd] dSydqysVj] istj rFkk 

lsY;qyj Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr 

gSA  

12. In case of any difference found in English 

and Hindi version of the question, the 

English version of the question will be held 

authentic. 

 12. iz'u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus dh 

n'kk esa iz'u dk vaxzsth :ikUrj.k gh ekU; gksxkA 

Impt. : On opening the question booklet, first check that all 

the pages of the question booklet are printed properly. 

If there is any discrepancy in the question Booklet, 

then after showing it to the invigilator, get another 

question Booklet of the same series. 

 egRoiw.kZ % iz'uiqfLrdk [kksyus ij izFker% tk¡p dj ns[k ysa fd 

iz'u&iqfLrdk ds lHkh i"̀B HkyhHkk¡fr Nis gq, gSaA ;fn 

iz'uiqfLrdk esa dksbZ deh gks] rks d{kfujh{kd dks fn[kkdj 

mlh fljht dh nwljh iz'u&iqfLrdk izkIr dj ysaaA 


