
Problem 7.22 The electric field of a plane wave propagating in a nonmagnetic
medium is given by

E = ẑ25e−30x cos(2π ×109t −40x) (V/m)

Obtain the corresponding expression forH.

Solution: From the given expression forE,

ω = 2π ×109 (rad/s),

α = 30 (Np/m),

β = 40 (rad/m).

From (7.65a) and (7.65b),
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Using the above values forω , α , andβ , we obtain the following:
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= 157.9e j36.85◦ (Ω).

Ẽ = ẑ25e−30xe− j40x,

H̃ =
1
ηc

k̂××× Ẽ =
1

157.9e j36.85◦ x̂××× ẑ25e−30xe− j40x = −ŷ0.16e−30xe−40xe− j36.85◦ ,

H = Re{H̃e jωt} = −ŷ0.16e−30x cos(2π ×109t −40x−36.85◦) (A/m).


