7.11 The magnetic field of a uniform plane wave propagating in a dielectric medium
with & = 36 is given by

H=60(§ + jz)e /™°  (mA/m).

Specify the modulus and direction of the electric field intensity at the x = O plane at
t =0and 5 ns.

Solution: From the expression for H, we deduce that the wave is traveling in the +x
direction and that

T
k== rad/m.
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From Eq. (7.39b),
E=-nkxH

— —62.83% x [60(§ + j2)e /™% x 1073
=3.77(—24§¢/?)e ™% (V/m),
E(x,1) = Re[Ee/®']
N X n X
=3.77 [—ysm (a)t — F) —1Zcos (a)t — Fﬂ (V/m),
E| = [E} + E2)"/* =3.77 V/m.

This is a LHC wave.
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Atx=0andr =0, E=—23.77 (V/m).
Atx=0and =5 ns,

ot =27 x4.17 x 10° x 5x 107° = 0.13 rad,
E = —3.77(§sin0.13 + Zcos0.13)
= —3.77(30.13+20.99) (V/m).




