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Problem #1 (25 points). The electric field of a plane wave propagating in air has the
following expression given by E(f) = y3sin(ex +8x+6z) . (1) (5 points) find the
frequency of the wave. (2) (5 points) find the angle between the propagation direction
and the Z-axis. (3) (5 points) write down the phasor expression of the electric field. (4)
(10 points) find the associated magnetic field in phasor.
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Problem #2 (25 points). A 25 MHz plane wave propagates toward positive Z axis. The
wave propagates in a infinite semiconductor medium with dielectric constante, =9 and
o =70(S/m). At the reference plane Z=0, the time domain electric field is measured to

be E(0,7) = x10cos(ax +45°) .

(1) (5 points) Identify which category this medium belongs among good dielectric.
quasi conductor or good conductor.

(2) (10 points) Find the time-domain expression of both the electric field and
magnetic field E(z,7)and H(z,7)

(3) (5 points) the skin depth of this semiconductor medium

(4) (5 points) the power attenuation in dB scale at z=1mm penetration of the medium
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Problem #3. (25 points) To design the anti-flaring coating of a glass requires the same
type of coating is placed in both side of the glass. The thickness of glass is arbitrary. The
glass has a dielectric constant of 4. The light wave incidents on the glass normally. (1) (5
points) Draw the transmission line equivalence of the original structure (2) (10 points) If
the light wave has a frequency of 10" Hz, how shall we select the dielectric constant and
the thickness d of the coating material to make the light pass through the glass without
reflection? (3) (10 points) Illustrate your choice of material will cause no-reflection on
the first boundary step by step using the transmission line model.
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Problem #4 (25 points). In the oblique incidence case of plane wave in air onto a lossless
non-magnetic dielectric slab, the dielectric constant is &,, =9, and the thickness of the

slab is unknown. Assuming only a single reflection/transmission is considered on each
boundary,

(1) (5 points) Find out the Brewster angle for the first boundary and prove this will be
Brewster angle for the second boundary too.

(2) (10 points) If the frequency of the wave is 3 GHz. write down the phasor
expression of the electric field in both the air region in the left and in the dielectric
slab for both parallel and perpendicular polarizations.

(3) (5 points) Calculate how much attenuation is caused overall by the dielectric slab
to the perpendicularly polarized incident wave in dB scale.

(4) (5 points) If the incident wave is circularly polarized, how will the axial ratio R
change after the wave passes through the slab?
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