Problem 8.2 A plane wave traveling in medium 1 with = 2.25 is normally
incident upon medium 2 witlg;, = 4. Both media are made of nonmagnetic, non-
conducting materials. If the electric field of the incident wave is given by

E' = y8cog6mx 10°t —30mx)  (V/m).

(a) Obtain time-domain expressions for the electric and magnetic fields in each of
the two media.

(b) Determine the average power densities of the incident, reflected and
transmitted waves.

Solution:
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E' = y8cog6mx 10°t —30mx)  (V/m),
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M+ 1/2+1/15
T=1+T =1-0.143=0.857,
E'=TE = —1.149cog6mx 10° +30mx) (V/m).

Note that the coefficient of is positive, denoting the fact th& belongs to a wave
traveling in—x-direction.

E; =E +E" = §[8cog67x 10° — 307x) — 1.14cog67 x 10°t +-30mx)]  (A/m),
. .8 R
H' = 2— cog6mx 10°t — 307mx) = 231.83¢c0$67 x 10°t —30rx)  (MA/m),
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H = == cog 67 x 10°t + 307x) = 24.54 cog6m x 10°t +30mx)  (MA/m),
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Hi=H'+H'

= 2[31.83c0467 x 10°t — 307X) 4 4.54 cog67T x 10° + 307x)]  (MA/m).

Sincek; = w/ug; andk, = w,/Ue;,
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E, = E' = §81cog 67 x 10°t — 407x) = §6.86cog67 x 10°t — 401x)  (V/m),

.8 .
Hy=H'= zn—r cog 61T x 10°t — 40mx) = 236.38co$67x 10°t —40mx)  (MA/m).
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(b)
P, 8 64
Sv =X 50 = 5525133
Siv= %S, = —%(0.1432x 0.127= —%2.6  (MW/n?),

=%1273 (MWI/n?),
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Within calculation errorSh, + Sh, = Sk




