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Problem #1 (25pts). The electric field of a plane wave propagating in air has the
following expression given by H(r) = y3sin(ax + 3x + 4z) . (1) (6 pts) find the frequency
of the wave. (2) (6 pts) find the angle between the propagation direction and the Z-axis.

(3) (6 pts) write down the phasor expression of the magnetic field. (4) (7 pts) find the
associated electric field in phasor.
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Problem #2 (25 pts). A plane wave can propagate in the region confined by two parallel
conductor plates through bouncing between these two plates, as shown in the following
figure. The middle region is air and the frequency of the wave is 1MHz. If the conductor
is not perfect, a small portion of the electromagnetic power may be transmitted inside the
conductor. (1) (8pts) If the conductivity is very large, what is the direction of the
transmitted wave approximately? (2) (8pts) If the conductor is silver with conductivity
6=3x10°S/m, what is its skin depth? (3) (9pts) If one wants to make sure the transmitted
energy attenuates at least 40dB when it reaches to the outer boundary of the silver plate,
what is the minimum thickness the plate has to have.
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Problem #3 (25 pts). A 1GHz plane wave is normally incident in air onto the plane

surface onto a dielectric coated infinite perfect electric conductor (PEC) plate, as shown
in the following figure. The thickness of the coating is d=2.5 cm, the dielectric property
is £, =9, u_ =1. Assume the electric field is right-hand circularly polarized. Please find

(1) (6 pts) the phasor expression of the incident field.
(2) (6 pts) the total complex reflection coefficient at the reference plane z=0.

(3) (8 pts) the phasor expression and the polarization state of the reflected wave.

(4) (5 pts) the position of the first maximum E field observed in the air region.




Problem #4 (25 points). In the oblique incidence case of a plane wave in air onto a
lossless non-magnetic dielectric material, the dielectric constantis £, =9,

(1) (8 pts) Find out the Brewster angle for the boundary.

(2) (8 pts) If a left-hand circularly polarized wave incident at the Brewster angle to
the boundary, what is the polarization state of the reflected wave?

(3) (9 pts)Write down the phase expression of the reflected field.
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