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1. If   and A are scalar and vector

potentials then the Lorentz gauge

condition is :

(A) 0  

A

(B) 0 0  
 d
A

dt

 

(C) 0 0   
 d
A

dt

 

(D) 0 0   
 d
A

dt

 

2. The electric and magnetic fields in

terms of scalar and vector potentials

for accelerated charge particle are :

(A) ;    
    dA

E B A
dt



(B) ;    
    dA

E B A
dt



(C) ;    
    dA

E B A
dt



(D) ;    
    dA

E B A
dt



3. The em field equations in terms of

potentials under Lorentz gauge

condition is :

(A)
2

2
2 2

0

1
   

d

c dt

 
  and

2
2

02 2

1
   

 d A
A J

c dt


(B)
2

2
2 2

0

1
  

d

c dt

 
  and

2
2

02 2

1
  

 d A
A J

c dt


(C)
2

2
2 2

0

1
   

d

c dt

 
  and

2
2

02 2

1
   

 d A
A J

c dt


(D)
2

2
2 2

0

1
  

d

c dt

 
  and

2
2

02 2

1
  

 d A
A J

c dt


4. Which of the following violates

causality in electrodynamics?

(A) Retarded potential

(B) Liénard–Wiechert potential

(C) Advanced potential

(D) Both (A) and (B)

5. If source starts moving from point

(0, t ') relativistically  with  velocity

 / v C  and fields are observed at

point (r, t) then under casuality

principle in classical electrodynamics,

the true statement :

(A) Field potentials are retarded

potential

(B) Effective distance between

source and field  point is

 


r r

(C) Retarded time /  t t r c
(D) All of the above
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6. Which of the following potentials is

consistent with special relativity?

(A) Retarded potential

(B) Advanced potential

(C) Both retarded and advanced

potentials

(D) None of these

7. The advanced potential describes the

field at time t in terms of the source

distribution at:

(A) t

(B) t – r / c

(C) t + r / c

(D) t   r / c

8. Which statement is true for advanced

potential?

(A) Present fields depend on future

source behavior

(B) Obey causality principle and

/  t t r c

(C) Does not obey causality

principle and /t r c

(D) Both (A) and (C)

9. The advanced Green's function of the

wave equation is proportional to:

(A) ( )t

(B) ( / )t r c

(C) ( / )t r c

(D) ( / )t r c

10. If [r] represents effective distance

between source and observer then

Retarded scalar potential is given by

equation :

(A)
0

1 ( ', / )
( , )

4 [ ]

  
r t r c

r t d
r

 


(B)
0

1 ( ', / )
( , )

4 [ ]

  
r t r c

r t d
r

 


(C)
0 ( ', / )

( , )
4 [ ]

  
J r t r c

r t d
r

 


(D)
0 ( ', / )

( , )
4 [ ]

  
J r t r c

r t d
r

 


11. Which is not true for Liénard-
Wiechert potentials?
(A) This potential satisfies the

Maxwell's equations in the
Lorenz gauge condition

(B) It is retarded potentials with
velocitydependent corrections

(C) Both the LW scalar and vector
potentials are independent and
can not be correlated

(D) It is used in evaluation of
Electromagnetic fields
produced by moving point
charges

12. The relation in scalar and vector

Lienard-Wiechert  potentials   and A

is :

(A) ; / 
 
A v c 

(B) / ; / 
 
A c v c 

(C) 2/ ; / 
 
A c v c 

(D)   and A has nor relation
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13. The expression for vector Lienard-

Wiechert potentials A for linearly

accelerated point charge is :

(A)
0 ; /

4 ( )
 

 


 

q v
A v c

r r

 
 

(B)
0

1
; /

4 ( )
 

 


 

q
A v c

c r r

 
 

(C) Both (A) and (B)

(D) None of the above

14. The inductive and radiation fields

obtained by LW potential due arbitrarly

accelerated charge particle are

proportional to :

(A) 2 1; r r

(B) 1 2; r r

(C) 2 3; r r

(D) 3 2; r r

15. Let a point charge q is linearly

accelerated and has velocity ( )v c
at any instant. If the fields are observed

at 0( , )r   then expression of electric

field is :

(A)
 

 
2

0
3 2 2

0 0

11

4 1 sin






 qr
E

r



  

(B)
 

 

2

0
3 22 20 0

11

4 1 sin






 qr
E

r



  

(C)
 

 

2

0
3 2/32 20 0

11

4 1 sin






 qr
E

r



  

(D)
 

 

2

0
3 3/22 20 0

11

4 1 sin






 qr
E

r



  

16. Let a point charge q is linearly

accelerated and has velocity ( )v c .

If the ratio of electric field at  0 ,90ºr

and   0 , 0ºr  is equal to :

(A) 0

(B) 1

(C) 21 

(D) 

17. The expression of radiative electric

field due to arbitrarly accelerated

charge particle is :

(A)  3
0

( )

4 ( )
r

q r r r
E

r r

 
 

  


 

   
 

(B) 3
0

( )

4 ( )
r

q r r r
E

c r r

 
 

  


 

   
 

(C) 3/2
0

( )

4 ( )
r

q r r r
E

r r

 
 

  


 

   
 

(D) 3/2
0

( )

4 ( )
r

q r r r
E

c r r

 
 

  


 

   
 
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18. The relation in radiative electric and

magnetic field is :

(A)





r
r

n E

c


(B) 2





r

r
n E

c


(C)





r
r

n B
E

c

(D) 2





r

r
n B

E
c

19. Which statement true for non-

relativistic accelerated charge

particle?

(A) Larmor formula is valid for

total radiated power

(B) Total power is proportional to

square of  acceleration

(C) Angular power distribution is

proportional to 2sin   (   is

angle between wave

propagation vector and

acceleration)

(D) All of the above

20. Which one is Larmor formula?

(A)
2 2

2
04

q v

c

(B)
2 2

3
04

q v

c

(C)
2 2

3
06

q v

c

(D)
2 2

2
06

q v

c

21. The Larmor Formula is valid for :

(A) Radiation by non-relativistive

accelerated charge particle

(B) Bremsstrahulung radiation

(C) Synchrotron radiation

(D) All of the above

22. What is practical energy limit of

circular accelerator ?

(A) eV (B) keV

(C) MeV (D) BeV

23. The example of Bremsstrahlung

radiation is :

(A)  -ray

(B) X-ray

(C) IR-radiation

(D) UV-radiation

24. Which statement is true for Lienard

formula?

(A) It is expression for total power

radiated by relativistically

accelerated charge particle and

it converts in Larmor Formula

for 0
(B) It converts into total power

radiated by Bremsstrahlung

radiation when   is parallel to


(C) It converts into total power

radiated by synchrotron

radiation when   is

perpendicular to 
(D) All of the above
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25. The expression of total power radiated

by circular accelerator is :

(A)
2 2 2

2
0

1 2

4 3

q v

c




(B)
2 2 4

3
0

1 2

4 3

q v

c




(C)
2 2 6

4
0

1 2

4 3

q v

c




(D) None of the above

26. For synchrotron radiation, the angular

power distribution :

(A) is aligned along velocity

direction of charge particle as

1  and is aligned both

backward and forward direction

of motion of charge for

0
(B) is aligned along acceleration

direction of charge particle as

1  and is aligned along

velocity direction of charge for

0
(C) is aligned along velocity

direction of charge particle as

1  and is alined along

acceleration direction of

charge for 0
(D) is always aligned along

acceleration direction of

charge particle

27. The statement not true for Thomson

scattering is :

(A) It is scattering of low-energy

photons by free electrons

(B) Thomson scattering cross-

section is equal to   2
08 / 3 r

where r0 is classical electron

radius

(C) The differential cross-section

for Thomson scattering

depends on the scattering angle

  as,   2 2
0 / 2 1 cosr 

( D ) In this neither energy nor

momentum is conserved

28. What is plasma formation condition?

(A) Sufficient Ionization of gas at

high temperature with Quasi-

neutrality

(B) Its length should be greater or

equal to Debye length and

number of particles inside a

Debye sphere must be 1
(C) Plasma frequency should be

much higher than the collision

frequency

(D) All of the above

29. First moment of Boltzmann equation

provides :

(A) Equation of continuity

(B) Force equation

(C) Energy equation

(D) All of the above
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30. Angular Frequency of plasma

oscillation is :

(A)
0
2

m

ne



(B)
2

0

ne

m

(C)
2

0

me

n

(D)
2

0e

mn



31. The Debye length for plasma at

temperature T is :

(A) The distance at which potential

becomes zero

(B) equal to     1/2
2

0 / 2KT ne

(C) equal to     1/2
2

0 /KT mne

(D) Both (A) and (B)

32. Which equation represents

conservation of momentum in palsma?

(A) m
d u

J p
dt

    
 

(B) m
d u

J p
dt

     
 

(C) m
d u

J p
dt

    
 

(D)   
 md

u J p
dt

 

33. If plasma is placed in external

magnetic field then magnetic pressure

and tension experienced by plasma are:

(A) 2 2
0 0/ ; / 2B B 

(B) 2 2
0 0/ 2 ; /B B 

(C) 2 2
0 02 / 3 ; 3 / 2B B 

(D) 2 2
0 03 / 2 ; 2 / 3B B 

34. Which method can be used to confine

the plasma ?

(A) By static electric or magnetic

field

(B) By using magnetic mirror

(C) By pinch effect

(D) All of the above

35. What is order range of pinch current

to confine the plasma?

(A) 10–2A–10ºA

(B) 100A–101A

(C) 102A–103A

(D) 104A–106A

36. Velocity of Alfven wave is given by :

(A)  2
0/B  

(B)  2
0/ 2B  

(C)   2
0 / B 

(D)   2
02 / B 
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37. The basic assumption of ideal MHD

is:

(A) Infinite resistivity

(B) Infinite conductivity

(C) Finite resistivity

(D) Zero pressure plasma

38. Which equation represents the frozen-

in condition in ideal MHD?

(A) 0 



(B) m
d u

J p
dt

   
 

(C)   
  d B

u B
dt

(D) All of the above

39. The restoring force in an Alfvén wave

is provided by:

(A) Pressure gradient

(B) Gravity

(C) Magnetic tension

(D) Electric field

40. Which is not true for Alfven wave?

(A) It is a transverse wave

(B) Its phase velocity depends on

plasma density and magnetic

field

(C) Wave vector is parallel to

magnetic field in it

(D) Its phase velocity is equal to

magnetosonic velocity for

sound velocity << Alfven wave

velocity

41. Which is true for magnetosonic wave?

(A) The restoring force in

magnetosonic waves is mainly

combination of pressure

gradient and magnetic field

(B) The dispersion relation for fast

magnetosonic wave is

 2 2 2 2 s AK V V

(C) The slow magnetosonic wave

velocity is approximately equal

to 2 2/ s A s AV V V V

(D) All of the above

42. If sound velocity is much less than

Alfven velocity for plasma then

magnetosonic velocity tend to:

(A) Alfven wave velocity

(B) Sound velocity

(C) Infinite

(D) Zero

43. In MHD, magnetic Reynolds number

Rm represents:

(A) Ratio of magnetic diffusion to

advection

(B) Ratio of magnetic advection to

diffusion

(C) Ratio of kinetic to magnetic

pressure

(D) Ratio of thermal to magnetic

energy
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44. If magnetic field is frozen in Plasma

then Reynolds number is :

(A) 1

(B) >>1

(C) <<1

(D) Zero

45. Which of the following is a

compressional wave?

(A) Alfvén wave

(B) Magnetosonic wave

(C) Both (A) and (B)

(D) Neither

46. If  J   and  A  are current density and

potential four vectors then equation of

continuity and Lorentz gauge condition

in tensor form can be written as :

(A) 0; 0   J A   

(B) 0; 0   A J   

(C) J
t 


 


; 0  A J  

(D) None of the above

47. If  J   and  A  are current density and

potential four vectors while is 
differential operator in Mikowski

space then Maxwell equation under

Lorentz condition in tensor form is

written as :

(A) 0   A J   

(B) 0   A J   

(C) 0  A J  

(D) 0  A J  

48. The position four vector is given by :

(A)  ,


r r ct

(B)  ,


r r i ct

(C) Both (A) and (B) are correct.
The first one follows
Pythagorean theorems while
other one hyperbolian theorem.

(D) Both (A) and (B) are correct.
The first one follows
hyperbolian theorems while
other one Pythagorean
theorem.

49. If momentum four vector is given by

 , /


p p iE c  then  p p   is equal

to :

(A)  22 /p E c

(B)  22 /p E c

(C)  22 / 2 / p E c ipE c

(D)  22 / 2 / p E c ipE c

50. Inner product of velocity four vector

is equal to :

(A) c

(B) c2

(C) c3

(D) c4

51. The Minkowski metric tensor in the

signature (-,+,+,+) has diagonal

elements :

(A) (–1, 1, 1, 1)

(B) (1, –1, –1, –1)

(C) (–c2, 1, 1, 1)

(D) (c2, –1, –1, –1)
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52. If the position four-vector is given by

 ,r r ct 


 and metric tensor is vg

then distance between two points will

be :

(A) 2 2 2r c t

(B) 2 2 2c t r

(C) v
vr g r



(D) Both (A) and (C)

53. The invariance condition of

Minkowski metric vg  in Matrix form

is:

(A)   T g g

(B)  1 1   
T

g g

(C) 1  T g g

(D) Both (A) and (B)

54. Minkowski Space follows which of the

following:

(A) Pythagorean theorem

(B) Hyperbolean theorem

(C) Routh’s theorem

(D) All of the above

55. In relativity, Causality states that:

(A) Cause must preced its effect in

all inertial reference frames

(B)  Effect must preced its cause

in all  inertial reference frames

(C) Cause and effect happens at

same moment in all inertial

reference frames

(D) None of the above

56. Which statement is true for events in

Minkowski space under consideration

of the light cone?

(A) Time like events, x2 + y2 + z2

< c2t2

(B) Space like events, x2 + y2 + z2

> c2t2

(C) Light like events, x2 + y2 + z2

= c2t2

(D) All of the above

57. The Lorentz transformation in tensor

form is :

(A)    v vr r 

(B)   v vr g r 

(C)   v v
vr g r

 

(D)    v
vr g r

 

58. The four-momentum of a particle with

mass m is:

(A)  ,


p p cE 

(B) ,   
 
 E

p p i
c



(C) p mu 

(D) Both (B) and (C) are correct

59. The current density four-vector j

satisfies:

(A) 0 j

(B) j u 

(C)  ,


j J ic 

(D) All of the above
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60. The potential four vector is given by:

(A)  , /


A A i c 

(B)  ,


A A ic 

(C)  , /


A A c 

(D)  ,


A A c  

61. A proper Lorentz transformation

satisfies:

(A)   0
0det 1 and 1    

(B)   0
0det 1 and 1    

(C)  det 1 only  

(D) 0
0 1 only 

62. The Lorentz group consists of all

transformations that preserve:

(A) Space volume

(B) Phase space

(C) Minkowski metric

(D) Hamiltonian

63. An orthochronous Lorentz

transformation satisfies:

(A) 0
0 1 

(B) 0
0 1 

(C) 0
0 1 

(D) None of the above

64. Under a Lorentz boost in the

x-direction, the y-component of

electric field :

(A) Remains unchanged

(B) Transforms as  y yE E

(C) Transforms as

   y y zE E vB

(D) Becomes zero

65. A boost in the x-direction with rapidity
   has matrix elements:

(A) 0 0
0 1cosh , sinh    

(B) 0 0
0 1sinh , cosh    

(C) 0 0
0 1,     

(D) Both (A) and (C) are equivalent

66. A Lorentz transformation with

det 1 A  and 0
0 1   is called :

(A) Improper Lorentz

transformation

(B) Proper orthochronous Lorentz

transformation

(C) Parity transformation

(D) Time reversal

67. Lorentz boosts correspond to changes

in:

(A) Spatial rotation

(B) Inertial frame velocity

(C) Energy quantization

(D) Quantum phase

68. The Poincaré group is obtained by

extending the Lorentz group with:

(A) Rotations

(B) Boosts

(C) Space-time translations

(D) Parity transformations
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69. Which type of Lorentz group is

formed under time reversal and parity

transformation?

(A) Proper orthochronous Lorentz

group

(B) Improper orthochronous

Lorentz group

(C) Proper non-orthochronous

Lorentz group

(D) Improper non-orthochronous

Lorentz group

70. An orthochronous Lorentz

transformation preserves:

(A) The direction of time

(B) Spatial orientation

(C) Both time and space orientation

(D) Neither time nor space

orientation

71. The electromagnetic field tensor uvF

is given by :

(A) ;   v v vF A A  

, 1,2,3,4v

(B) ;   v v vF A A  

, 1,2,3,4v

(C) ;  v v vF A A  

, 1,2,3,4v

(D) ;  v v vF A A  

, 1,2,3,4v

72. The electromagnetic field tensor is

a :

(A) Symmetric tensor

(B) Antisymmetric tensor

(C) Diagonal Tensor

(D) Identity Tensor

73. If position and potential four vectors

are defined by ( , , , )r x y z ict   and

( , , , / ) x y zA A A A i c   respectively,,

then which component of em field

tensor defines Bx, By and Bz?

(A) F12, F23, F31
(B) F23, F31, F12
(C) F31, F12, F23
(D) F14, F24, F34

74. If position and potential four vectors

are defined by ( , , , )r x y z ict  and

( , , , / ) x y zA A A A i c   respectively,,

then em field tensor components F41,

F42 and F43are equal to :

(A) / , / , /x y ziE c iE c iE c

(B) / , / , /  x y ziE c iE c iE c

(C) , ,  x y zB B B

(D) , ,x y zB B B  

75. The tensor form of Maxwell equation

under Lorentz transformation is :

(A) Always variant

(B) Always invariant

(C) Variant only along boost

(D) Invariant only perpendicular to

boost
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76. Which statement for Lorentz

transformation of electric and

magnetic field is true?

(A) The component parallel to the

boost direction is invariant

(B) The perpendicular components

to the boost direction are

variant

(C) Product of electric and

magnetic field is always

invariant

(D) All of the above

77. If , ,vr u p    and  vF  are position,

velocity, momentum and em field

tensor respectively while proper time

/d dt   then Lorentz force

eqution in tensor form can be written

as :

(A) v v

dp
qF u

d





(B) v v

dp
qF u

dt




(C) v v

dp
qF u

dt




(D) v v

dp
qF u

d







78. The time component of Lorentz force

equation in tensor form provides :

(A) Expression of Lorentz force

(B) Expression of magnetic force

(C) Rate of change of energy is

equal to force flux.

(D) Both (A) and (C)

79. A charge q is moving with velocity v

and associated  scalar and vector

potentials are   and  A then

generalized momentum and potential

energy are respectively :

(A) and ( )  
  

mv qA q v A

(B) and ( )  
  

mv qA q v A

(C) and ( )  
  

mv qA q v A

(D) and ( )  
  

mv qA q v A

80. The expression of Lagrangian for non-

relativistic particle in em field is :

(A) 2 / 2   


L mv q qv A

(B) 2 / 2   


L mv q qv A

(C) 2( ) / 2L mv qA q qv A    
  

(D) 2( ) / 2L mv qA q qv A    
  

81. The expression of Hamiltonian for

non-relativistic particle in em field is:

(A)  2 / 2  


H p qA m q

(B)  2 / 2  


H p qA m q

(C)  2 / 2  


H p qA m q

(D)  2 / 2  


H p qA m q
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82. The expression of Lagrangian for

relativistic particle in em field is :

(A)
2

0 ( )    
m c

L q v A


(B)
2

0 ( )    
m c

L q v A


(C)
2

0 ; 1,2,3,4
m c q

L v A 
 

  

(D) Both (A) and (C)

83. The expression of Hamiltonian for

relativistic particle in  em field is :

(A) 2
0 H m c q

(B) ( )  


H p qA c q

(C) 2 2 2 4
0( )H p qA c m c q   



(D) 2 2 2 4
0( )H p qA c m c q   



84. If sources are absent and only field are

present then the lagrangian density in

CGS system is given by ( vF  - em

field tensor :

(A)
0

1

4
  v

vF F 


(B)
1

16
  v

vF F 


(C)
0

1

4
   v

vF F J A 
 

(D)
1

16
   v

vF F J A 
 

85. Considering Lagrangian density for

absent sources and present fields, the

Euler equation leads the expression :

(A) 0 v
vF 

(B) 0 v
vF J 

(C) 0  v
vF J 

(D) 0  v
vF J 

86. If both sources and fields are present

then the lagrangian density in CGS

system is given by ( vF  - em field

tensor :

(A)
0

1

4
   v

vF F J A 
 

(B)
0

1

4
   v

vF F J A 
 

(C)

1

16
   v

vF F J A 
 

(D)
1

16
   v

vF F J A 
 

87. Considering lagrangian density for

present sources and fields, the Euler

equation provides :

(A) 0 v
vF J 

(B) 0  v
vF J 

(C) 0  v
vF J 

(D) None of the above
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88. Force density vector is :

(A) A tensor of rank one

(B) Equal to product of em field

tensor and velocity tensor

(C) Invariant under Lorentz

transformation.

(D) All of the above

89. The time component of force density

vector provides :

(A) Power density

(B) Energy density

(C) Charge density

(D) Current density

90. Which can be derived with Euler

equation 0 v
vF J  ?

(A) Equation of continuity

(B) All four Maxwell equations

(C) Maxwell's em wave equation

(D) Lorentz gauge condition

91. Proca lagrangian density for massive

vector field without source in MKS

system is :

(A)
2

0 0

1

4 2
v

v
m

F F A A 
  

  

(B)
21

16 8
v

v
m

F F A A 
  

  

(C)
2

0 0

4

4 2
   v

v
m

F F A A 
   0J 

(D)
21

16 8
v

v
m

F F A A 
  

   0J 

92. Proca equation for Massive of vector

field having source is given by :

(A)  2
0m A J  

(B)  2
0m A J   

(C)  2 0m A 

(D)  2 2
0   m A J 

93. If rapidity is   then true relation is :

(A) tanh 

(B) cosh 

(C) sinh 

(D) All of the above

94. Which relation is true Lorentz

transformation matrix?

(A)   T g g

(B)  det 1  

(C) 0
0 1 

(D) All of the above
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95. The value of  1 2 1 2( )   T
g  is

equal to :

(A) g (metric tensor)

(B) I (Identity matrix)

(C) 1 2 

(D) 1 2 g

96. Which statement is correct about

phase velocity in Minkowski space?

(A) It can exceed c without

violating relativity

(B) It is always less than c

(C) It is identical to group velocity

(D) It has no physical meaning

97. The inverse of   Lorentz transformation

matrix 1  is  equal to (g: metric

tensor) :

(A) T

(B) 2Tg

(C) Tg g

(D) All of the above

98. Covarient generalization of

Hamiltonian density is called  as:

(A) EM field tensor

(B) Maxwell stress tensor

(C) Canonical stress tensor

(D) Hamiltonian tensor

99. If  F   and u   are four force and four

velocity tensor then the value of F u 

is equal to :

(A) 0

(B) 1

(C) 

(D)   /
 
F u c

100. The correct statement for the nature

of velocity associated with events in

time-like, space-like, and lightlike

intervals in Minkowski spacetime is  :

(A) For time like, v < c

(B) For space like, v > c

(C) For light like, v = c

(D) All of the above
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