
6.25 Given an electric field

E = x̂E0 sinaycos(ωt − kz),

where E0, a, ω , and k are constants, find H.

Solution:

E = x̂E0 sinaycos(ωt − kz),

Ẽ = x̂E0 sinay e− jkz,

H̃ = − 1

jωµ
∇××× Ẽ

= − 1

jωµ

[
ŷ

∂

∂ z
(E0 sinay e− jkz)− ẑ

∂

∂y
(E0 sinay e− jkz)

]

=
E0

ωµ
[ŷk sinay− ẑ jacos ay]e− jkz,

H = Re[H̃e jωt ]

= Re

{
E0

ωµ
[ŷk sinay+ ẑacosay e− jπ/2]e− jkze jωt

}

=
E0

ωµ

[
ŷk sinaycos(ωt − kz)+ ẑacos aycos

(
ωt − kz− π

2

)]

=
E0

ωµ
[ŷk sinaycos(ωt − kz)+ ẑacos aysin(ωt − kz)] .


