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Q1.

Q2.
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Chapter 4 (Relativistic Electrodynamics)
Worksheet

Infinite charge sheet with density & is kept in x, y plane. If the sheet is moving with speed v

with respect to observer in positive x direction. Which of the following is correct expression of

electric field and magnetic field at distance ain Z direction. | y = ! - ?
v
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2
(a) EZZE,BZ:_E (b) EZ:E,By:_M
g g g g
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A point charge g is at rest at the origin in system §,. Another system S, is moving to right at
velocity v relative to §,. The Y component of electric field measure from §, at distance

(x,,z,ict)which is measured from the origin of S, is equal to

(where y = = )
v
s
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A rod has charge density A, (seen by observer which is at rest with respect to the observer)

c
and is moving with speed 5 with respect to frame 4. Frames 4 is moving with respect to

frame B with speed % The Frames 4 and B are moving in the same direction along the

length of the rod. If observer is attached to frame B then the charge density measured by
observer is

(@ 4, (b) % (d) @
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Q4.

Q5.

Q6.

A rod have charge density A, (seen by observer which is at rest with respect to the observer )

c
and is moving with speed > with respect to frame 4. Frames 4 is moving with respect to

frame B with speed % The Frames 4 and B are moving in the same direction along the

length of the rod. If observer is attached to frame B then the charge density measured by

observer is

(@) 4

(b) % (o) 2
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Consider to long parallel wires separated by a distance 2a and bearing equal and opposite

uniform charge distributions (see fig). In frame S, at rest with respect to the wires, there is no

current flowing and the linear charge density is A.Frame S’ moves at a velocity v parallel to the

length of the wires (the x direction then

magnetic fields measured in frame S’ at a point

midway between the wires is given by

S ep

++++++++++H+ A+

(a) B, = B, =0, B;:,u()—/lv (b) B, =B, =0, B;:—va
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(c) B,=B, =0, B,=B, =
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Infinite long wire of charge density 4, move with speed v (X;t Oj with respect to point "O"

(d)Bx:Byzo, BZ:——2
a l—v—
\f 2

c

which is distance d from wire as shown in figure. Find the electric field due to wire at point

HOH.
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Q7.

Qs.

Qs.

Qio.

Q11.

Which of the following is not invariant under Lorentz transformation?

(a) E.B where E is electric field and B is magnetic field

L2 =2 ~ -
(b) ’E| —|B| where F is electric field and B is magnetic field in cgs unit
) .
(c) ’J’ —cz|p|2 where J is current density and p is charge density
) -
(d) ’A‘ +|¢|2 where A is vector potential and ¢ is scalar potential

Which of the following questions is Lorentz invariant?

—  —2 —2 —2 2 —2 21—12
(a) ‘EXB‘ (b) ‘E —‘B +‘B B

(e [£

(o[£

A rod of length L carries a total charge Q distributed uniformly. If this is observed in a frame

moving with a speed v along the rod, the charge per unit length (as measured by the moving

observer) is

Qv Q2. _9Q _9
(@) L(l czj (b) 15 () —= (d) L( sz

Lf1-= 1-=

c? ¢

The value of the electric and magnetic fields in a particular reference frame (in Gaussian units)

are E=3X+4y and B =32 respectively. An inertial observer moving with respect to this

frame measures the magnitude of the electric field to be |E’|:4. The magnitude of the

magnetic field |B’| measured by him is

(@) 5 (b) 9 (c) O (d)1

In an inertial frame .S, the magnetic vector potential in a region of space is given by A=azi
(where a is a constant) and the scalar potential is zero. The electric and magnetic fields seen by

an inertial observer moving with a velocity vi with respect to S, are, respectively [In the

following y =

(@) 0 and ya}' (b) —vak and }/af (c) vyal€ and vyaj' (d) vyal€ and yaj’
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Ql2.

Q1s.

Q14.

In the rest frame S, of a point particle with electric charge g, another point particle with
electric charge g, moves with a speed v parallel to the x-axis at a perpendicular distance!.

The magnitude of the electromagnetic force felt by g, due to g, when the distance between

them is minimum, is [In the following y = ! = ]
v
1——
CZ
1 99 1 7494
> (b) 2
dre, yl drme, |
2 2
(C) 1 yqlzqz 1+V_2 (d) 1 qlqzz 1+V_2
Are, [ c Are, yl ¢

A circular current carrying loop of radius a carries a steady current. A constant electric charge

is kept at the centre of the loop. The electric and magnetic fields, E and B respectively, at a

distance d vertically above the centre of the loop satisfy
(a) E LB (b) E=0 (c)?(E-E)zo (d)ﬁ-(ExE)zo
In an inertial frame uniform electric and magnetic field E and B are perpendicular to each

—2 —|2
other and satisfy|E‘ —’B’ =29 (in suitable units). In another inertial frame, which moves at a

constant velocity with respect to the first frame, the magnetic field is 2\/§I€ In the second

frame, an electric field consistent with the previous observations is

(a) %(hj) (b) 7(£+/€) (c) %(l-ﬁ-k) (d) 7(7 + )
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