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PHYSICS 
 

1. Expectation value of energy is obtained as : 
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2. In a simple scattering problems, the mathematical expression for scattered flux is                 

dN = σ(θ, φ)N nd Ω. The term σ(θ, φ) expresses the : 

 (a) total scattering cross-section (b) differential scattering cross-section 

 (c) scattered angular flux (d) number of fixed scattering centres 
 

3. Particles of energy 9 eV are sent towards a potential step of height 8 eV. The percentage of 

particles reflected back is 

 (a) 25%   (b) 50% 

 (c) 75%   (d) No particle will be reflected 
 

4. The total scattering cross-section for spherically symmetric potential in terms of scattering 

length ‘a’ is 

 (a) σt = a2 (b) σt = πa2 (c) σt = 2πa2 (d) σt = 4πa2 

 

5. The flux produced by a wavefunction Aeikx is : 

 (a) |A|2 (b) 
ħk

m
 A A* (c) 

hk

m
 A A* (d) hkmA A* 

 

6. In a partial wave analysis, the expression for total cross-section of scattering is 

 (a) 
4π

k2  Σ
l
 (2l + 1) sin2  δl  (b) 4π Σ

l
 ħ2 (2l + 1) sin2  δl 

 (c) 
2π

k2  Σ
l
 (2l + 1) P2

l
 (cos θ) (d) 2π k2 Σ

l
 (2l + 1) P2

l
 (cos θ) 

 

7. The Yukawa potential is static and spherically symmetric solution to the 

 (a) Schrödinger equation (b) Dirac equation 

 (c) Klein-Gordon equation (d) None of the above 
 

8. The magnitude of the linear momentum of a photon in a beam of He-Ne laser having 

wavelength λ = 634 nm will be in eV/c as : 

 (a) 1.96 (b) 2.20 (c) 1.80 (d) 1.90 
 

9. The wavefunction ψ of a particle is given by 

  ψ = A ⋅ e–kx for 0 < x < ∞ 

      = 0 for – ∞ < x < 0 

 The value of A is   

 (a) 
2

k
 (b) 

k

2
 (c) k  (d) 2k  
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1.          : 

 (a) <E> = 
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⌠
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⌠
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 (c) <E> = 
⌡
⌠
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.
ψ∗ (–iħ  ∇2) ψ dτ  (d) <E> = 

⌡
⌠

 

 
.

.
ψ∗ (–ħ  ∇2) ψ dτ 

 

2.          dN = σ(θ, φ)N nd Ω,   σ(θ, φ)    
 : 

 (a)   -  (b)   -  
 (c)     (d)      
 

3.  9 eV    8 eV                 
 (a) 25%   (b) 50% 

 (c) 75%   (d)         
 

4.   ‘a’           -    
 (a) σt = a2 (b) σt = πa2 (c) σt = 2πa2 (d) σt = 4πa2 
 

5.  Aeikx     : 

 (a) |A|2 (b) 
ħk

m
 A A* (c) 

hk

m
 A A* (d) hkmA A* 

 

6.            : 

 (a) 
4π

k2  Σ
l
 (2l + 1) sin2  δl  (b) 4π Σ

l
 ħ2 (2l + 1) sin2  δl 

 (c) 
2π

k2  Σ
l
 (2l + 1) P2

l (cos θ) (d) 2π k2 Σ
l
 (2l + 1) P2

l (cos θ) 

 

7.           : 
 (a)    (b)   

 (c) -   (d)       
 

8.  He–Ne     λ = 634 nm         eV/c   
  

 (a) 1.96 (b) 2.20 (c) 1.80 (d) 1.90 
 

9.      ψ     
  ψ = A ⋅ e–kx   0 < x < ∞ 

      = 0   – ∞ < x < 0 

 A     

 (a) 
2

k
 (b) 

k

2
 (c) k  (d) 2k  
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10. The group velocity of matter is 

 (a) less than particle velocity (b) greater than particle velocity 

 (c) equal to particle velocity (d) same as phase velocity 
 

11. If an oscillator is in its ground state, then the probability of finding the particle outside the 

classical limits is approximately 

 (a) 16% (b) 24% (c) 48% (d) 84% 
 

12. For the rigid sphere, the scattering cross-section at low energies is given as 

 (a) 2π a2 (b) π a2 (c) 3π a2 (d) 4π a2 
 

13. The degree of degeneracy for three dimensional isotropic harmonic oscillator is 

 (a) n2   (b) 2n + 1 

 (c) 
1

2
 (2n + 1) (2n + 2)  (d) 

1

2
 (n + 1) (n + 2) 

 

14. The allowed energy values of a particle in a box of length L are given by 

 (a) 
n2h2

2mL2 (b) 
n2h2

8mL2 (c) 
n2h2

12mL2 (d) 
n2h2

16mL2 

 

15. If [x, p] = iħ, the value of [x3, p] is 

 (a) 2iħ x2 (b) –2iħ x2 (c) 3iħ x2 (d) –3iħ x2 

 

16. Three identical spin – 
1

2
 fermions are to be distributed in two non-degenerate distinct 

energy levels. The number of ways this can be done is 

 (a) 8 (b) 4 (c) 3 (d) 2 

 

17. Which of the following is not the correct property of a two nucleon system; the deuteron ?  

 (a) Binding energy = 2.226 MeV 

 (b) Angular Momentum = ħ 

 (c) Nuclear Magnetic dipole moment = 0.85 nm 

 (d) Electric Quadrupole Moment = 2.73 barn 
 

18. Which of the following is its own anti-particle ? 

 (a) π° (Neutral pion)  (b) k° (Neutral kaon) 

 (c) ∧° (Neutral Lambda Hyperon) (d) N (Neutron) 
 

19. Deviation of a nuclear charge distribution from spherical symmetry defines : 

 (a) Its spin angular momentum (b) Its electric dipole moment 

 (c) Its electric quadrupole moment (d) The monopole moment 
 

20. Nuclear matter density in general is of the order of 

 (a) 103 kg/m3 (b) 107 kg/m3 (c) 1017 kg/m3 (d) 1027 kg/m3 
 

21. The Baryon number is 1 for 

 (a) Proton   (b) µ-meson 

 (c) π-meson   (d) Lepton 
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10.       
 (a)         (b)         
 (c)         (d)        
 

11.                    
   : 

 (a) 16% (b) 24% (c) 48% (d) 84% 
 

12.              
 (a) 2π a2 (b) π a2 (c) 3π a2 (d) 4π a2 
 

13.           
 (a) n2   (b) 2n + 1 

 (c) 
1

2
 (2n + 1) (2n + 2)  (d) 

1

2
 (n + 1) (n + 2) 

 

14.  L            

 (a) 
n2h2

2mL2 (b) 
n2h2

8mL2 (c) 
n2h2

12mL2 (d) 
n2h2

16mL2 

 

15.   [x, p] = iħ   [x3, p]     
 (a) 2iħ x2 (b) –2iħ x2 (c) 3iħ x2 (d) –3iħ x2 
 

16.   – 
1

2
      -          ? 

 (a) 8 (b) 4 (c) 3 (d) 2 
 

17.   ;      ,       ? 

 (a)   = 2.226 MeV (b)   = ħ 

 (c)     = 0.85 nm (d)    = 2.73 barn 
 

18.         ? 

 (a) π° ( )  (b) k° ( ) 

 (c) ∧° (  ) (d) N () 
 

19.             
 (a)     (b)      
 (c)      (d)     
 

20.          
 (a) 103 kg/m3 (b) 107 kg/m3 (c) 1017 kg/m3 (d) 1027 kg/m3 
 

21.  (Baryon)  1   
 (a)       (b) µ-   

 (c) π-     (d)     
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22. Σ-baryons exist in three charged states -1, 0 and + 1. It has strangeness (s) : 

 (a) – 2 (b) – 1 (c) 1 (d) 0 
 

23. A gamma-ray photon creates an electron – positron pair. If the rest mass of electron is 0.5 

MeV and total kinetic energy of the pair is 0.78 MeV, the energy of gamma-ray must be 

 (a) 0.28 MeV (b) 1.28 MeV (c) 1.78 MeV (d) 0.78 MeV 
 

24. Which one of the following statements is true that nuclear forces are  

 (a) Long range forces  (b) Central forces 

 (c) Exchange forces  (d) Unsaturated forces 
 

25. In a Vande Graff accelerator, ion source injects proton in the accelerating tube in the high 

voltage dome. 7 MV potential is applied to the dome. The kinetic energy of the proton 

after acceleration will be 

 (a) 14 MeV (b) 9.5 MeV (c) 8.4 MeV (d) 7 MeV 
 

26. The height of a potential barrier faced by an alpha particle inside the 226
88

Ra nucleus is 

 (a) 3.12 MeV (b) 8.12 MeV (c) 24.12 MeV (d) 31.20 MeV 
 

27. An excited nucleus decays from a level of spin 
3

2

+

 to a level with spin 
1

2

+

 by emitting a 

gamma-ray. This nuclear transition is 

 (a) Pure E1   (b) Pure E2 

 (c) Mixture of M1 and E2 (d) Mixture of M2 and E3 
 

28. The traditional unit of radioactivity is curie (ci). It is equivalent to 

 (a) One disintegration/second  (b) 106 disintegration/second 

 (c) 3.7 × 106 disintegration/second (d) 3.7 × 1010 disintegration/second 
 

29. A proton is bombarded on 65Cu target. As a result, a 64Zn nucleus is formed and a few 

particles are emitted. These particles are 

 (a) one proton (b) two positrons (c) two neutrons (d) three protons 
 

30. A nucleus will disintegrate into parts if the mass defect relative to these parts is 

 (a) Positive   (b) Negative 

 (c) Zero   (d) Both Positive and Negative 
 

31. Atomic nuclei with same number of neutrons or protons equal to magic numbers, are 

exceptionally 

 (a) low Z-nuclei   (b) radioactive in nature 

 (c) stable   (d) weak 
 

32. Which of the following is not a Maxwell’s equation ? 

 (a) ∇
→

 ⋅ E
→

 = P/∈0   (b) ∇
→

 × E
→

 = – 
∂B

→

∂t
 

 (c) ∇
→

 × B
→

 = µo 








J
→

 + ∈o 
∂E

→

∂t
   (d) ∇

→
 ⋅ J

→
 + 

∂ρ

∂t
 = 0 
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22. Σ-,     –1, 0  + 1         (s)  : 
 (a) – 2 (b) – 1 (c) 1 (d) 0 
 

23.  -  -            
0.5 MeV       0.78 MeV         

 (a) 0.28 MeV (b) 1.28 MeV (c) 1.78 MeV (d) 0.78 MeV 
 

24.             ? 

 (a)     (b)    (c) -   (d)    
 

25.    ,                  
 7 MV            

 (a) 14 MeV (b) 9.5 MeV (c) 8.4 MeV (d) 7 MeV 
 

26. 226
88

Ra                
 (a) 3.12 MeV (b) 8.12 MeV (c) 24.12 MeV (d) 31.20 MeV 
 

27.    
3

2

+

    
1

2

+

               

      : 
 (a)  E1   (b)  E2 

 (c) M1  E2    (d) M2  E3   
 

28.      (ci)         : 
 (a)   /   (b) 106   /  

 (c) 3.7 × 106   /  (d) 3.7 × 1010   /  
 

29.    65Cu     64Zn          ? 

 (a)   (b)   (c)   (d)   
 

30.                : 
 (a)    (b)  

 (c)     (d)      
 

31.                    
 (a)  Z-   (b)    
 (c)    (d)  
32.           ? 

 (a) ∇
→

 ⋅ E
→

 = P/∈0   (b) ∇
→

 × E
→

 = – 
∂B

→

∂t
 

 (c) ∇
→

 × B
→

 = µo 








J
→

 + ∈o 
∂E

→

∂t
   (d) ∇

→
 ⋅ J

→
 + 

∂ρ

∂t
 = 0 
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33. The equation of an electromagnetic wave in free space is 

 (a) 
 ∂2E

∂t2
 = 

1

µ0∈0

  
 ∂2E

∂x2   (b) 
 ∂2E

∂t2
 = µ0∈0 

 ∂2E

∂x2  

 (c) µ0∈0 
 ∂2E

∂t2
 = 

 ∂2E

∂x2   (d) 
1

µ0∈0

 
 ∂2E

∂t2
 = 

 ∂2E

∂x2  

 

34. Magnetic vector potential ( )A
→

  is defined through the relation  

 (a) B
→

 = grad | |A
→

     (b) B
→

 = curl A
→

 

 (c) B
→

 = ∂A
→

/∂t   (d) B
→

 = 
⌡
⌠

 

 
.

.
A
→

 ⋅ dt 

 

35. Refractive index of a medium for electromagnetic wave is given by 

 (a) n = 
∈µ

∈0µ0

   (b) n = 
∈0µ0

∈µ
 

 (c) n = 
∈0µ

∈µ0

   (d) n = 
∈µ0

∈0µ
 

 

36. When electromagnetic wave passes from one medium to another, the boundary condition 

is  

 (a) normal component of electric field vector is continuous. 

 (b) normal component of magnetic field vector is continuous. 

 (c) parallel component of electric field vector is not continuous. 

 (d) parallel component of magnetic field vector is continuous. 

 

37. Torque on an electric dipole p
→

 in an uniform electric field E
→

 is 

 (a) 
1

2
 p
→

 ⋅ E
→

 (b) 
1

4
 p
→

 ⋅ E
→

 (c) p
→

 × E
→

 (d) 
1

2
 p
→

 × E
→

 

 

38. When electromagnetic wave falls on a denser medium from rarer one, the reflected wave 

and incident waves are  

 (a) in same phase   (b) out of phase 

 (c) such that 
sin i

sin r
 = 

µr

∈r

 (d) such that 
sin i

sin r
 = 

∈r

µr

 

 

39. A metallic ball of radius R and charge Q is surrounded by a space charge density P(r) = 
α
r
, 

α being constant and r the distance from centre of the ball. If the electric field every where 

becomes independent of r, the value of Q is 

 (a) 2παR (b) 4παR (c) 2παR2 (d) 6παR3 
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33.            

 (a) 
 ∂2E

∂t2
 = 

1

µ0∈0

  
 ∂2E

∂x2   (b) 
 ∂2E

∂t2
 = µ0∈0 

 ∂2E

∂x2  

 (c) µ0∈0 
 ∂2E

∂t2
 = 

 ∂2E

∂x2   (d) 
1

µ0∈0

 
 ∂2E

∂t2
 = 

 ∂2E

∂x2  

 

34.    ( )A
→

            : 

 (a) B
→

 = grad | |A
→

     (b) B
→

 = curl A
→

 

 (c) B
→

 = ∂A
→

/∂t   (d) B
→

 = 
⌡
⌠

 

 
.

.
A
→

 ⋅ dt 

 

35.             : 

 (a) n = 
∈µ

∈0µ0

   (b) n = 
∈0µ0

∈µ
 

 (c) n = 
∈0µ

∈µ0

   (d) n = 
∈µ0

∈0µ
 

 

36.                 : 
 (a)            
 (b)            
 (c)            
 (d)           
 

37.    E
→
     p

→
  -   : 

 (a) 
1

2
 p
→

 ⋅ E
→

 (b) 
1

4
 p
→

 ⋅ E
→

 (c) p
→

 × E
→

 (d) 
1

2
 p
→

 × E
→

 

 

38.                    
 (a)         (b)        

 (c)      
sin i

sin r
 = 

µr

∈r

 (d)      
sin i

sin r
 = 

∈r

µr

 

 

39. R        Q      P(r) = 
α
r
        

α    r             r      Q 

   : 
 (a) 2παR (b) 4παR (c) 2παR2 (d) 6παR3 
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40. An electromagnetic wave is represented by the equation 

 E = Eo [ ]∧
i  cos k (z – ct) + 

∧
j  sin k (z – ct)  

 Pointing vector and energy density is given by 

 (a) ( )E2
o/cµo  j

∧
 and ∈oEo  (b) ( )E2

o/cµo  k
∧
 and ∈oE2

o 

 (c) ( )E2
o/cµo  i

∧
 and ∈oE2

o (d) None of the above 

 

41. A point charge q is placed at a distance d from an earthed conducting sphere (initially 

uncharged) of radius R(R < d). Now earthing is removed and then charge q is moved to 

infinite. Charge on the sphere now will be 

 (a) zero   (b) q/2 

 (c) – qR/d   (d) None of the above 

 

42. For sodium atom, the 2P3/2 to 2S1/2  transition in the presence of external magnetic field  

 (a) the original spectral line splits into 6 components. 

 (b) the original spectral line splits into 3 components. 

 (c) transition corresponds to sodium D1 line. 

 (d) None of the above. 

 

43. Fine structure of Hydrogen α-line is explained by 

 (a) Bohr atom model 

 (b) Rutherford atom model 

 (c) Spin orbit interaction combined with relativistic correction 

 (d) Sommerfeld elliptical method with relativistic correction and spin of electron. 

 

44. In CO molecule, the J = 0 → J = 1 absorption line occurs at a frequency of 1.15 × 1011Hz. 

The moment of inertia of this molecule will be 

 (a) 1.30 × 10–45 kg m2  (b) 1.46 × 10–46 kg m2 

 (c) 1.45 × 10–35 kg m2  (d) 1.88 × 10–42 kg m2 

 

45. Ratio of probability of spontaneous emission to stimulated emission is proportional to 

 (a) ν0 (b) ν1 (c) ν2 (d) ν3 

 

46. Total angular momentum of electron is 

 (a) j(j – 1) ⋅ 
h

2π
   (b) j(j + 1) ⋅ 

h

2π
 

 (c) j(j + 1) /2   (d) None of these 

 

47. The Lande splitting factor for the atomic state 2P3/2 is 

 (a) 1/3 (b) 2/3 (c) 1 (d) 4/3 
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40.           : 

 E = Eo [ ]∧
i  cos k (z – ct) + 

∧
j  sin k (z – ct)  

        

 (a) ( )E2
o/cµo  j

∧
  ∈oEo  (b) ( )E2

o/cµo  k
∧
  ∈oE2

o 

 (c) ( )E2
o/cµo  i

∧
  ∈oE2

o (d)      
 

41.    q    R     (  )    d  
     (R < d)       q           
     

 (a)     (b) q/2 

 (c) – qR/d   (d)       
 

42.    2P3/2  2S1/2           
 (a)    6 ()        
 (b)            
 (c)    1 (D1)     
 (d)       
 

43.  α-       
 (a)      
 (b)      
 (c)          
 (d)   ,         
 

44. CO   J = 0 → J = 1     1.15 × 1011Hz         
    

 (a) 1.30 × 10–45 kg m2  (b) 1.46 × 10–46 kg m2 

 (c) 1.45 × 10–35 kg m2  (d) 1.88 × 10–42 kg m2 
 

45.              
 (a) ν0  (b) ν1  (c) ν2  (d) ν3  
 

46.         

 (a) j(j – 1) ⋅ 
h

2π
   (b) j(j + 1) ⋅ 

h

2π
 

 (c) j(j + 1) /2   (d)      
 

47.   2P3/2        
 (a) 1/3 (b) 2/3 (c) 1 (d) 4/3 
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48. Transition rules for the vibrational rotational spectra are  

 (a) ∆n = 0, ∆j = 0   (b) ∆n = ± 1, ∆j = ± 1 

 (c) ∆n = 0, ∆j = ± 1  (d) ∆n = ± 1, ∆j = 0 
 

49. The rotation partition function for a diatomic molecule of moment of inertia I at a 

temperature T is given by 

 (a) 
IkBT

ħ2  (b) 
2IkBT

ħ2  (c) 
3IkBT

ħ2  (d) 
IkBT

2ħ2  

 

50. The number of hyperfine component observed in electronic transition 2P1/2 → 2S1/2 of an 

atom with nuclear spin 1/2 is 

 (a) 3 (b) 4 (c) 6 (d) 5 
 

51. Of the following term symbols of the np2 atomic configuration 1s0, 3p0, 3p1, 3p2 and  1D2, 

which is the ground state ?  

 (a) 3p0 (b) 1s0 (c) 3p2 (d) 3p1 
 

52. According to Lorentz Drude theory of metallic conduction, the electrical conductivity of a 

conductor is  

 (a) σ = 
m* e2 τ

N
   (b) σ = 

N e2 τ
m*

 

 (c) σ = 
e2 τ

m* N
   (d) None of these  

 Where  m*, N, τ are effective mass, number of free electron per unit volume and relaxation 

time respectively.  
 

53. The quantum of Lattice vibration is known as a  

 (a) photon (b) phonon  (c) Graviton (d) Gluon  

 

 

54. In Einstein theory of specific heat of solids, the average energy per degree of freedom is 

used as   

 (a) kT (b) 3kT (c) 
hv

ehv/kT – 1
  (d) 

hv

ehv/kT + 1
  

 

55. When a magnetic material is subjected to an external magnetizing field, its ability to get 

magnetized is described in terms of  

 (a) Magnetic permeability (b) Magnetic susceptibility  
 (c) Magnetic viscosity  (d) Magnetic resonance  

 

56. The quartz crystal is an example of  

 (a) A negative uniaxial crystal (b) A positive uniaxial crystal 
 (c) A biaxial crystal  (d) None of the above  

 

57. The super conductors are  

 (a) Perfect ferromagnetics (b) Perfect paramagnetics 
 (c) Perfect diamagnetics (d) perfect anti-ferromagnetics  
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48.         
 (a) ∆n = 0, ∆j = 0   (b) ∆n = ± 1, ∆j = ± 1 

 (c) ∆n = 0, ∆j = ± 1  (d) ∆n = ± 1, ∆j = 0 
 

49.       I   T ,        

 (a) 
IkBT

ħ2  (b) 
2IkBT

ħ2  (c) 
3IkBT

ħ2  (d) 
IkBT

2ħ2  

 

50.      1/2 ,    2P1/2 → 2S1/2    
      

 (a) 3 (b) 4 (c) 6 (d) 5 
 

51. np2   1s0, 3p0, 3p1, 3p2  1D2,          
    ? 

 (a) 3p0 (b) 1s0 (c) 3p2 (d) 3p1 
 

52.               : 

 (a) σ = 
m* e2 τ

N
   (b) σ = 

N e2 τ
m*

 

 (c) σ = 
e2 τ

m* N
   (d)      

  m*, N, τ     ,         
       

 

53.        
 (a)  (b)  (c)  (d)  

 

54.                   

 (a) kT (b) 3kT (c) 
hv

ehv/kT – 1
  (d) 

hv

ehv/kT + 1
  

 

55.                     
        ? 

 (a)    (b)   
 (c)     (d)   

 

56.         
 (a)      (b)      
 (c)     (d)       

 

57.    
 (a)     (b)    
 (c)      (d)  -  
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58. A crystal system whose unit cell is specified by a = b ≠ c, α = β = γ = 90° (where a, b, c 

and α, β, γ have their usual meaning) is known as  

 (a) Monoclinic   (b) Orthorhombic  
 (c) Tetragonal   (d) Rhombohedral  

 

59. In any radio receiver, the active device used for demodulation is  

 (a) Triode (b) Tetrode  (c) Pentode (d) Diode  

 

60. The hexadecimal number 3C is equivalent to decimal number  

 (a) 60  (b) 40 (c) 20 (d) 85 
 

61. Which one of the following is not a basic logic gate ? 

 (a) OR (b) AND (c) XOR (d) NOT 
 

62. Bubbled (inverted) inputs OR gate is equivalent to a  

 (a) NOR gate (b) NAND gate (c) XNOR gate (d) XOR gate 
 

63. Mobility of charge carrier is  

 (a) Velocity per unit applied voltage (b) Velocity per unit applied electric field 
 (c) Velocity per unit current  (d) Variation of velocity with temperature 

 

64. Indicate the false statement from the following statements for a Zener diode whose 

breakdown voltage is  4.7 volts :  

 (a) Zener diode is constructed from heavily doped material. 
 (b) Breakdown occurs due to collision of high velocity minority carrier. 

 (c) Breakdown is due to high electric field across the depletion region. 
 (d) Tunnelling of minority carrier through the junction. 

 

65. Which type of negative feedback is used in a buffer amplifier ? 

 (a) Voltage series   (b) Current series 
 (c) Voltage shunt   (d) Current shunt  

 

66. If we apply AC voltage V = Vp sin ωt at the input of a half wave rectifier then the output 

DC voltage without using any filter in circuit is  

 (a) Vp/π (b) 2 Vp/π (c) Vp/2π (d) Vp/2 
 

67. An electron with speed C/ 2 in free space has  

 (a) momentum  = mc   

 (b) energy = 2 × rest mass energy 
 (c) K ⋅ E =  moc2    

 (d) deBroglie wavelength = Compton wavelength  

 

68. Under Lorentz transformations  

 (a) (E2 + p2 c) is invariant. (b) x2 + y2 + z2 – c2 t2 is invariant. 
 (c) Momentum is invariant. (d) Energy is invariant. 

 

69. When a rigid body rotates about a given axis, the degrees of freedom associated with it 

will be  

 (a) 1 (b) 3 (c) 2 (d) 4 
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58.           a = b ≠ c  α = β = γ = 90°    
, ( a, b, c  α, β, γ    ) 

 (a)  (b)  (c)  (d)  

 

59.             
 (a)  (b)  (c)  (d)   

 

60.     3C        
 (a) 60  (b) 40 (c) 20 (d) 85 
 

61.               ? 

 (a) OR (b) AND (c) XOR (d) NOT 
 

62.  ()   OR      ? 

 (a) NOR   (b) NAND   (c) XNOR   (d) XOR   
 

63.          
 (a)      (b)        
 (c)       (d)      

 

64.         4.7  ,           
  :  

 (a)              
 (b)              
 (c)              
 (d)        

 

65.              ? 

 (a)   (b)   (c)   (d)    

 

66.        V = Vp sin ωt       ,  
..            

 (a) Vp/π (b) 2 Vp/π (c) Vp/2π (d) Vp/2 
 

67.        C/ 2      
 (a)  = mc   (b)  = 2 ×    
 (c)   = moc2  (d)   =   
 

68.      
 (a) (E2 + p2 c)     (b) x2 + y2 + z2 – c2 t2    
 (c)        (d)     

 

69.                     
 (a) 1 (b) 3 (c) 2 (d) 4 



Series-A 16 SPU-22 

70. For a non-relativistic free particles the phase velocity is  

 (a) half of the group velocity   (b) equal to the group velocity  
 (c) greater than group velocity (d) None of the above  

 

71. Choose wrong one :  

 (a) When central force is repulsive, the orbit is convex to the origin.  
 (b) If r motion is oscillatory, the orbit is bounded.  
 (c) For attractive inverse square law, the orbit is circle for E = 0  
 (d) If the value of eccentricity is equal to one, the shape of the orbit is parabola.  

 

72. In the motion under central force, following remain constant (notations have their usual 

meaning)  

 (a) E, p (b) E, l (c) T, p (d) T, l 
 

73. In Hamilton’s principle, the integral I has the dimensions of  

 (a) Energy   (b) Angular momentum 
 (c) Action   (d) None of the above 

 

74. For a linear triatomic molecule like CO2 with bonds between atoms like spring of spring 

constant k, the frequency w3 = 







+

M

2m
1

m

k  corresponds to 

 (a) Central atom at rest while outer atom vibrating with same amplitude but out of 

phase. 
 (b) Two outer atoms vibrating with same amplitude and phase while central atom 

vibrating out of phase having different amplitude. 
 (c) Uniform translatory motion of molecule. 
 (d) None of these 

 

75. If the Lagrangian is invariant under translation then the following is conserved : 

 (a) Linear momentum  (b) Energy 
 (c) Angular momentum  (d) None of these 

 

76. For a charged particle ‘q’ in an electromagnetic field, the Hamiltonian is 

 (a) T – q[Q + 
→
A . 

→
ν]  (b) T + qQ 

 (c) T + q[Q + 
→
A . 

→
ν]  (d) T – qQ 

 

77. Torque about the origin of a particle of mass m and position vector 
→
r  is 

 (a) 
→
r  × m

→
r  (b) 

.
→
r  × m

.
→
r  (c) 

→
r  × m

. .
 →

r  (d) 
.

→
r  × m

. .
 →

r  
 

78. Generalised force in a system 

 (a) always has dimensions of force. (b) need not have dimensions of force. 
 (c) never has dimension of force.  (d) None of the above 

 

79. Bose Einstein condensation is observed in system of particles with 

 (a) half odd integral spin at high temperature 
 (b) half odd integral spin at very low temperature 
 (c) integral spin at high temperature 
 (d) integral spin at very low temperature 
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70. -        
 (a)      (b)     
 (c)      (d)       

 

71.     
 (a)               
 (b)  r           
 (c)       E = 0 ,      
 (d)    1        

 

72.           :(     )  
 (a) E, p (b) E, l (c) T, p (d) T, l 
 

73.     I     : 
 (a)    (b)   
 (c)    (d)       

 

74. CO2                   

  k ,    w3 = 







+

M

2m
1

m

k      : 

 (a)               
 (b)                    
 (c)     
 (d)       

 

75.             
 (a)     (b)  
 (c)     (d)       

 

76.     ‘q’       

 (a) T – q[Q + 
→
A . 

→
v ]  (b) T + qQ 

 (c) T + q[Q + 
→
A . 

→
v ]  (d) T – qQ 

 

77.    m       
→
r   -   

 (a) 
→
r  × m

→
r  (b) 

.
→
r  × m

.
→
r  (c) 

→
r  × m

. .
 →

r  (d) 
.

→
r  × m

. .
 →

r  
 

78.        
 (a)         (b)            
 (c)         (d)       

 

79.              ? 

 (a)          (b)           
 (c)       (d)        



Series-A 18 SPU-22 

80. Entropy in canonical ensemble is often expressed as 

 (a) S = k ln Ω   (b) S = –k Σ
s
 ps ln ps 

 (c) S = Nk ln 



















 π
3/2

23Nh

mE4

N

V
 (d) S = Nk ln 




















 π
−3/2

23Nh

mE4

N

V
 

 

81. Fermi Dirac distribution is obeyed by 

 (a) all atoms and molecules (b) identical classical particles 
 (c) particles with half odd integral spin (d) particles with integral spin 

 

82. For an isolated thermodynamical system P, V, T, U, S and F are pressure, volume, 

temperature, internal energy, entropy and free energy respectively, the correct relation is 

 (a) S
T

F

P

−=








∂

∂
 (b) S

T

F

U

−=








∂

∂
 (c) T

S

U

P

−=








∂

∂
 (d) P

V

U

S

−=








∂

∂
 

 

83. Ten atoms with their magnetic moments +µ and –µ are fixed in a linear lattice. In how 

many ways the arrangement results in a magnetic dipole moments equal to 2µ ? 

 (a) 2 (b) 24 (c) 210 (d) 720 
 

84. In polar regions life of aquatic animals survives because of following property of water 

 (a) Its density is maximum at 4 °C. (b) Its freezing point is ~ 0 °C. 
 (c) Its boiling point is ~ 100 °C. (d) None of the above 
 

85. During a change of phase, the Gibb’s function of a system 

 (a) increases    (b) decreases 
 (c) remains constant  (d) may increase or decrease 

 

86. The symbols having their usual meanings, the value of �  Tds for a thermodynamic system 

is 

 (a) Zero  (b) �  pdv (c) �  Vdp (d) �  p dTs 
 

87. One of the Maxwell’s thermodynamical relations 
VT T

p

V

S









∂

∂
=









∂

∂
 can be derived from 

the following : 

 (a) Internal energy of system  (b) Heat given to system 
 (c) Helmholtz free energy (d) Third law of thermodynamic 

 

88. The Fermi energy of conduction electron in 23Na is 3.145 eV. If the density of sodium is 
0.97 g/cm3, the number of such electron will be 

 (a) 2.54 × 1028 (b) 6.88 × 1022 (c) 7.88 × 1018 (d) 5.88 × 1016 
 

89. The temperature at which a black body radiates at a rate of 57350 J/m2/s, is 

 (a) 2000 K (b) 1000 K (c) 1505 K (d) 1800 K 
 

90. Which one of the following thermodynamic quantities is not a state function ?  
 (a) Gibb’s free energy  (b) Enthalpy 
 (c) Entropy   (d) Work 
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80.          
 (a) S = k ln Ω   (b) S = –k Σ

s
 ps ln ps 

 (c) S = Nk ln 



















 π
3/2

23Nh

mE4

N

V
 (d) S = Nk ln 




















 π
−3/2

23Nh

mE4

N

V
 

 

81.        
 (a)      (b)    
 (c)     (d)    

 

82.       P, V, T, U, S  F  , , , 
 ,              

 (a) S
T

F

P

−=








∂

∂
 (b) S

T

F

U

−=








∂

∂
 (c) T

S

U

P

−=








∂

∂
 (d) P

V

U

S

−=








∂

∂
 

 

83.      (10)       +µ  –µ     
          2µ  ?  

 (a) 2 (b) 24 (c) 210 (d) 720 
 

84.                 : 
 (a)   4 °C      (b)    ~ 0 °C   
 (c)   ~ 100 °C    (d)       

 

85.    ,      

 (a)      (b)      (c)     (d)        

 

86.       ,     �  Tds     
 (a)   (b) �  pdV (c) �  Vdp (d) �  pdT 
 

87.         

 
VT T

p

V

S









∂

∂
=









∂

∂
 

         
 (a)       (b)        
 (c)       (d)       

 

88. 23Na       3.145 eV       0.97 g/cm3 ,   
     

 (a) 2.54 × 1028 (b) 6.88 × 1022 (c) 7.88 × 1018 (d) 5.88 × 1016 
 

89.         57350 J/m2/s      ? 

 (a) 2000 K (b) 1000 K (c) 1505 K (d) 1800 K 
 

90.            ?  
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 (a)    (b)  (c)  (d)  
91. According to Maxwell’s law of distribution of velocities of molecules, the most probable 

velocity is  

 (a) Greater than the mean velocity (b) Equal to the mean velocity 
 (c) Equal to the root mean square velocity(d) Less than the root mean square velocity 

 

92. The sum of internal energy (U) and the product of pressure and volume (p, v) is known as 

 (a) Entropy (b) Enthalpy (c) Work done  (d) Heat rejected 

 

93. The Eigen values of the following matrix are :  

 












110
110
001

 

 (a) 1, 1, 2 (b) 0, 2, 2 (c) 0, 1, 2 (d) 2, 2, 1 
 

94. 
i
m

B
m

ijk
A ⋅

l
is a tensor of rank 

 (a) 5 (b) 7 (c) 3 (d) 6 

95. The differential equation 0)yn(
d

dy

d

d 22

2

2
2 =−++ x

x
x

x

y
x  is 

 (a) Legendre’s differential equation  (b) Bessel’s differential equation 
 (c) Hermite’s differential equation (d) Laguerre’s differential equation 

 

 

96. The angle between two equipotential surfaces φ1(x, y, z) = x2 + y2 + z2 and φ2(x, y, z) =  

x2 + y2 – z at point P(2, –1, 2) is 

 (a) θ = cos–1 








213

8
  (b) θ = cos–1 {∇φ1 . ∇φ2} ] (2, –1, 2) 

 (c) θ = cos–1 








218

3
  (d) None of these 

 

97. Which of the following recurrence relations is satisfied by Hermite polynomial Hn(x) ? 

 (a) Hn(x) = 2n Hn–1 (x)  (b) 2x Hn(x) = 2n Hn–1(x) + Hn+1(x) 

 (c) n22

e z
n!

)Hn(
})(z{

x
xx =−−  (d) H

′′

n
 + H

′

n
(x) +  2n Hn(x) = 0 

98. The value of 
→

∇ × 
→

∇ × 
→
A is 

 (a) 
→

∇ ⋅ 
→
A – ∇2 

→
A   (b) 

→

∇ ⋅ 
→
A + ∇2 

→
A  

 (c) 
→

∇ (
→

∇ ⋅ 
→
A) – ∇2 

→
A  (d) 

→

∇ (
→

∇ ⋅ 
→
A) + ∇2 

→
A 

99. The residue of the function f(z) = 
2zz

1z
2 −

+
at the point z = 2 is 

 (a) 3/2 (b) 1/2  (c) –3/2 (d) –1/2 
 

100. The generating function of the Legendre polynomial is  
 (a) (1 + 2xt + t2)–1/2   (b) (1 + 2xt – t2)–1/2 
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 (c) (1 – 2xt – t2)–1/2  (d) (1 – 2xt + t2)–1/2 

____________ 

91.          ,      
 (a)       (b)      
 (c)        (d)        

 

92.   (U)     (p, v)        
 (a)  (b)  (c)    (d)   

 

93.        

 












110
110
001

 

 (a) 1, 1, 2 (b) 0, 2, 2 (c) 0, 1, 2 (d) 2, 2, 1 
 

94.  
i
m

B
m

ijk
A ⋅

l
    

 (a) 5 (b) 7 (c) 3 (d) 6 
 

95.   0)yn(
d

dy

d

d 22

2

2
2 =−++ x

x
x

x

y
x    

 (a)    (b)    
 (c)    (d)    

 

96.     φ1(x, y, z) = x2 + y2 + z2  φ2(x, y, z) = x2 + y2 – z    P(2, –1, 2) 
    

 (a) θ = cos–1 








213

8
  (b) θ = cos–1 {∇φ1 . ∇φ2}] (2, –1, 2) 

 (c) θ = cos–1 








218

3
  (d)      

 

97.   Hn(x)          ? 

 (a) Hn(x) = 2n Hn–1 (x)  (b) 2x Hn(x) = 2n Hn–1(x) + Hn+1(x) 

 (c) n22

e z
n!

)Hn(
})(z{

x
xx =−−  (d) H

′′

n
 + H

′

n
(x) +  2n Hn(x) = 0 

 

98. 
→

∇ × 
→

∇ × 
→
A         ? 

 (a) 
→

∇ ⋅ 
→
A – ∇2 

→
A   (b) 

→

∇ ⋅ 
→
A + ∇2 

→
A  

 (c) 
→

∇ (
→

∇ ⋅ 
→
A) – ∇2 

→
A  (d) 

→

∇ (
→

∇ ⋅ 
→
A) + ∇2 

→
A 

 

99.  f(z) = 
2zz

1z
2 −

+   z = 2     ? 

 (a) 3/2 (b) 1/2  (c) –3/2 (d) –1/2 
 

100.        
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 (a) (1 + 2xt + t2)–1/2   (b) (1 + 2xt – t2)–1/2 

 (c) (1 – 2xt – t2)–1/2  (d) (1 – 2xt + t2)–1/2 
____________________________ 
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