A plane electromagnetic wave is propagating along the
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direction f with its polarization along the direction

k. The correct form of the magnetic field of the wave
would be (here B is an appropriate constant):
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A plane electromagnetic wave of frequency 25 GHz is
propagating in vacuum along the z-direction. At a
particular point in space and time, the magnetic field is

given by B=5x10"j 7. The corresponding electric

field £ is(speed of light ¢ = 3 x 10* ms™)
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(@) 1.66x10"; V/m (b) —1.66x10" ; V/m
(c) =157 V/m (d) 157 V/m

(d) Amplitude of electric field (£) and Magnetic field (B)
of an electromagnetic wave are related by the relation
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=S E=5x10%*x3x10¥=15N/C

= E=15iV/m




A plane electromagnetic wave having a frequency
v=23.9 GHz propagates along the positive z-direction in
free space. The peak value of the Electric Field is 60 V/m.
Which among the following 1s the acceptable magnetic
field component in the electromagnetic wave ?
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@ B=2x10"sin(0.5x10°z+1.5x10"1)i
(b) B=2x10"sin(0.5x10°z—1.5x10"¢)i
(©) B=60sin(0.5x10°x+1.5x10" 1)k

(d) B=2x107sin(1.5x10*x+0.5x10'"1)
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Therefore, g — By sin(kz — wt)

=2x 107 sin(0.5x10°z-1.5x10" )i



The electric fields of two plane electromagnetic plane
waves in vacuum are given by

Ei =E,J cos(of — kx) and Ez = Egk cos(wr — ky) .
At 1= 0, a particle of charge ¢ is at origin with a velocity

v=08¢ (c is the speed of light in vacuum). The
instantaneous force experienced by the particle is:
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(@) Eoq(0.87 — j+0.4k) (b) Egq(0.4i —3j+0.8%)
() Eoq(—08i+j+k) (d) Eoq(0.8i + j+0.2k)

@ Given: E, = E jcos(or - kx)

i.e., Travelling in +ve x-direction g g should be in x-
direction
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Travelling in +ve y-axis
E x B should be in y-axis

Net force F = qE’+q(\7 x E)

q(E] +Ez)+q(0.8cj'x(§|+§2)
Ift=0andx=y=0
El =on Ez =Eoi(.

g=fo; B =Ly
C c

i dlay =qu(}'+I;)+qx0.8cx%jx(lz+f)
= qEq (j+K)+0.8E, (i - k)

= qEy (087 + j+0.2k)



