7.1 The magnetic field of a wave propagating through a certain nonmagnetic
material is given by

H =1230cos(10% —0.5y)  (mA/m)

Find the following:
(a) The direction of wave propagation.
(b) The phase velocity.
(c) The wavelength in the material.
(d) The relative permittivity of the material.
(e) The electric field phasor.
Solution:

(a) Positive y-direction.
(b) @ = 108 rad/s, k = 0.5 rad/m.
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(e) From Eq. (7.39b),

E=-—nkxH,
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k=9, and H=230e /Y x107°  (A/m).
Hence,
E = —251.33§ x 230¢ /%% x 1073 = —%7.54¢ /% (V/m),

and
E(y,1) = Re(Ee/®) = —%7.54cos(10% —0.5y)  (V/m).




