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Problem 1. (30pts) The instantaneous electric field intensity vector of a wave
traveling in a lossy nonmagnetic medium is given by

E=¢" cos(6.28><109t+204y)5¢ V/m. The magnetic field of the wave lags the
electric field by 21°. Under these circumstances, find (a) the relative permittivity and
conductivity of the medium, as well as (b) the complex propagation coefficient y . (c)

the instantaneous magnetic field intensity vector, and (d) the time-average Poynting
vector of the wave.



Problem 2. (40 pts). The magnetic field of a plane electromagnetic wave impinging a
PEC plane at z=0 from a nonmagnetic medium 1is given by

H, =[3cos(wt — Bz)x —sin(wt — Bz)¥] A/m  (z<0), where @ =67 x10° rad/s and
B =4n rad/m. Determine (a) the polarization state (type and handedness) of the

incident wave, (b) complex and instantaneous electric and magnetic field intensity
vectors of the reflected wave, (c) the polarization state (type and handedness) of the
reflected wave, (d) phasor and instantaneous field vectors of the resultant wave (the
total field) in the incident medium, (e) the total time-average Poynting vector in the
incident medium, and (f) the surface current density on PEC.



Problem 3. (30 pts) In the oblique incidence case of a plane wave in air onto a lossless
non-magnetic dielectric material, where the boundary is at the plane of z=0.

(1) If the wave is with parallel polarization and the measured reflection disappears
when the incident angle is 60 degree, what is the dielectric constant of this
material?

(2) At the same incident angle, if the transmitted wave has a linear polarization
angle of 45 degrees to the x-z plane toward the positive side of the z-axis, what is
the polarization angle of the incident wave?
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