6.29 The magnetic field in a given dielectric medium is given by
H = §6cos2zsin(2 x 107t — 0.1x) (A/m),

where x and z are in meters. Determine:
(a) E,
(b) the displacement current density J4, and
(c) the charge density py.

Solution:
(a)
H = §6cos2zsin(2 x 107t — 0.1x) = §6c0s2zcos(2 x 10’ — 0.1x — 7/2),

H= y6co0s2z e 101X p=im/2 — —y j6cos2z e*jo'l",
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From the given expression for H,
®w=2x10 (rad/s),
B=0.1 (rad/m).

Hence,

Uy = — =2x10%  (m/s),
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Using the values for m and €, we have

and

E = (—&30sin2z+ 2 j1.5c0s2z) x 103 /01%  (V/m),
E = [~%30sin2zcos(2 x 107 —0.1x) —21.5cos 2zsin(2 x 10't — 0.1x)] (kV/m).



(b)

D = ¢E = g.6E = (—%0.6sin2z + 2 j0.03 cos 27) x 10 ¢ /01
oD
Jd — W ’
or

jd = jwﬁ = (—%j12sin2z — 20-60082z)e_j0'1x’
Ja = Re[Jae’ ]
= [ﬁlZsinZzsin(Z x 107t — 0.1x) —20.6cos2zcos(2 x 1077 — O.Ix)]

(c) We can find p, from
V-D=py
or from 5
Pv
V- J=- .
J at
Applying Maxwell’s equation,
JE, OJE
py=V-D=¢V-E = gg I =
dx 0z

yields

d
Py = £€ {8_x [—30sin2zcos(2 x 107t — 0.1x)]

J
+- [—1.5c0s2zsin(2 x 107t — 0.1x)] }
<

(C/m?),

(A/m>3).

= &€ [—3sin2zsin(2 x 1077 — 0.1x) + 3sin2zsin(2 x 10t — 0.1x)] =0.



