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

H̃ = (x̂− j4ẑ)e−2ye− j9y (A/m)

Obtain time-domain expressions for the electric and magnetic field vectors.

Solution:
Ẽ = −ηck̂××× H̃.

To find ηc, we needε ′ andε ′′. From the given expression for̃H,

α = 2 (Np/m),

β = 9 (rad/m).

Also, we are given thanf = 300 MHz= 3×108 Hz. From (7.65a),

α2−β 2 = −ω2µε ′,

4−81= −(2π ×3×108)2×4π ×10−7× ε ′
r ×

10−9

36π
,

whose solution gives
ε ′

r = 1.95.

Similarly, from (7.65b),

2αβ = ω2µε ′′,

2×2×9 = (2π ×3×108)2×4π ×10−7× ε ′′
r ×

10−9

36π
,

which gives

ε ′′
r = 0.91.

ηc =

√
µ
ε ′

(
1− j

ε ′′

ε ′

)−1/2

=
η0√

ε ′
r

(
1− j

0.91
1.95

)−1/2

=
377√
1.95

(0.93+ j0.21) = 256.9e j12.6◦ .

Hence,

Ẽ = −256.9e j12.6◦ ŷ××× (x̂− j4ẑ)e−2ye− j9y

= (x̂ j4+ ẑ)256.9e−2ye− j9ye j12.6◦

= (x̂4e jπ/2 + ẑ)256.9e−2ye− j9ye j12.6◦ ,



E = Re{Ẽe jωt}
= x̂1.03×103e−2y cos(ωt −9y+102.6◦)

+ ẑ256.9e−2y cos(ωt −9y+12.6◦) (V/m),

H = Re{H̃e jωt}
= Re{(x̂+ j4ẑ)e−2ye− j9ye jωt}
= x̂e−2y cos(ωt −9y)+ ẑ4e−2y sin(ωt −9y) (A/m).


