7.7 The electric field of a plane wave propagating in a lossless, nonmagnetic,
dielectric material with & = 2.56 is given by
E =§5cos(6m x 10°r —kz)  (V/m)

Determine:
(@) f,up, A, k,and 7.
(b) The magnetic field H.

Solution:
(a)
®=2nf =6m x 10’ rad/s,
f=3x10" Hz = 3 GHz,
c 3x 108
Uy = = =1.875 x 10 m/s,
P VE V256
up 1.875x 108
— P27 - 624
A 7 A% 1P 6.24 cm,
21 21
k= = 62axi02 1008 radm,
377 377
=10 2 2 o35 Q.
Ve 256 1.6
(b)

5
H= _ﬁﬁ cos(67 x 10°1 — kz)

=—X

10%7 — 100.
3562 cos(6m x 10°t —100.8z7)

= —%2.12x 10 %cos(6m x 10°t —100.82)  (A/m).




