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Problem #1 (35 pts). The electric field of a plane wave propagating in air has the
following expression:

E(¢) = x3cos(wt + 8x — 62) + y5sin(wt + 8x — 62) + Z4 cos(wt + 8x — 62) (V/m).
(a) (6 pts) Find the frequency of the wave.
(b) (8 pts) Find the angles between the propagation direction and the x-, y-, z-axis.
(c) (10 pts) Determine the polarization state of the wave.

(d) (11 pts) Find the instantaneous magnetic field.
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Problem #2 (25 pts). A 15 MHz plane wave propagates in +z-direction within an infinite
medium with & = 4, 1 = 1, o= 70 (S/m). At the reference plane z = 0, the instantaneous

electric field is measured to be 100 mV/m with reference phase of 0° at the moment 7 = 0,
and the field is y-polarized.

(a) (15 pts) Find the time-domain expression of both the electric field and magnetic field
E(z, t) and H(z, ©).

(b) (5 pts) The skin depth of this medium.
(c) (5 pts) At what distance z the electrical field intensity is 50 pV/m.
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Problem #3 (40 pts). To design the anti-flaring coating of a glass for green light spectrum
(frequency is 570 Tera Hertz), the same type of dielectric coating is placed at both sides
of the glass (see figure below). The glass is a lossless non-magnetic medium with
dielectric constant of 9. The thickness of glass / is arbitrary. A plane wave is normally
incident from air on the glass (note that air also occupies the region z > zy).

(@) (10 pts) Draw the
transmission line equivalence of
the original structure (you need
to find the phase constants and
characteristic impedances).
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s Class s Alr (b) (15 pts) Determine the
A S dielectric  constant of the
coating material and the
thickness of the coating layer 1
(d)) and layer 2 (d»). Assume
the coating material is perfect
; dielectric, and keep the coating
Incident R e layers as thin as possible.
Plane Wave ¥ i, 1

i

(¢) (15 pts) Assume the
thickness of the glass is / = 2
mm, and a violet light
(frequency is 710 Tera Hertz) is

| 42 | /.. - |d” = normally incident on the same
1 7 coated glass. Find the reflection
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