Problem 7.24 In a nonmagnetic, lossy, dielectric medium, a 300-MHz plane wave
is characterized by the magnetic field phasor

H=(%—j42)e¥e¥ (Am)
Obtain time-domain expressions for the electric and magnetic field vectors.

Solution: N o

To find e, we neeck’ ande”. From the given expression fét,

a=2 (Np/m),
B=9 (rad/m)

Also, we are given thafi = 300 MHz= 3 x 1% Hz. From (7.65a),

aZ_BZ _ _w2u£/’
4-81=—(2mx3x10®)? x 4mrx 10" x € x 107
' 36m’
whose solution gives
g =1.95.
Similarly, from (7.65b),
208 = w?ue”,
2 —7 " 1079
2x2x9=(2mx3x 102 x 4= 10" x &' x ——,
36mr
which gives

g =0.91
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Hence,
E=-2569€126'g x (x — j42)e Ve 1Y
= (Rj4+2)2569e Ve 1¥el126°
= (§(4el 7T/2 + 2) 256.9872yefj9yej12'607



E = Re{Eel¥'}
= %1.03x 10%°e” % cog wt — 9y + 1026°)
+22569e Y coqwt —9y+126°) (V/m),
H = Re{Hel'}
= Re{ (X + j42)e Ve 1V}
= ke Y coq wt — 9y) + 24e Y sin(wt —y)  (A/m).




