
Problem 6.24 The magnetic field in a dielectric material withε = 4ε0, µ = µ0,
andσ = 0 is given by

H(y, t) = x̂5cos(2π ×107t + ky) (A/m).

Find k and the associated electric fieldE.

Solution: In phasor form, the magnetic field is given bỹH = x̂5e jky (A/m). From
Eq. (6.86),
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and, from Eq. (6.87),
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x̂5e jky,

which, together with the original phasor expression forH̃, implies that

k = ω
√
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ω
√
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c
=

2π ×107
√

4
3×108 =

4π
30

(rad/m).

Inserting this value in the expression forẼ above,

Ẽ = −ẑ
4π/30

2π ×107×4×8.854×10−125e j4πy/30 = −ẑ941e j4πy/30 (V/m).


