
Problem 7.33 Consider the imaginary rectangular box shown in Fig. P7.33.

(a) Determine the net power fluxP(t) entering the box due to a plane wave in air
given by

E = x̂E0cos(ωt − ky) (V/m)

(b) Determine the net time-average power entering the box.

a

b

c

x

y

z

Figure P7.33: Imaginary rectangular box of Problems 7.33 and 7.34.

Solution:
(a)

E = x̂E0cos(ωt − ky),

H = −ẑ
E0

η0
cos(ωt − ky).

S(t) = E×××H = ŷ
E2

0

η0
cos2(ωt − ky),

P(t) = S(t) A|y=0−S(t) A|y=b =
E2

0

η0
ac[cos2 ωt −cos2(ωt − kb)].

(b)

Pav =
1
T

∫ T

0
P(t) dt.

whereT = 2π/ω .

Pav =
E2

0ac
η0

{
ω
2π

∫ 2π/ω

0
[cos2 ωt −cos2(ωt − kb)] dt

}
= 0.



Net average energy entering the box is zero, which is as expected sincethe box is in
a lossless medium (air).


