Problem 1 (20 points):

The magnetic field of a uniform plane wave propagating in a lossless dielectric medium is given
A

- H =51 8 + Z) 4 9L 8,4 Z) A
by: H(zt) = X-cos (10 t+ ﬁ) + ymcos(lo t+ ﬁ) -
a) What is the direction of propagation of the wave?

b) Determine the frequency f'and the wavelength A.
¢) Find the dielectric constant of the medium.
d) Obtain the phasor and the time domain expression for the E field.
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Problem 2 (30 points):

The goal of stealth technology is to make airplanes invisible to radar. One common way to achieve
this goal is to cover airplanes with materials that absorb radar signals. To achieve invisibility at a
12 GHz radar frequency, we use a special absorbing layer, which is a lossy dielectric with n=
100+j100 Q. However, its drawback is that there will be strong reflections at normal incidence. To
eliminate these reflections, we coat the absorbing layer with another lossless dielectric, such that
this dielectric coating is placed between air and the absorbing medium. Determine the width and
the relative permittivity of the dielectric to eliminate these reflections.
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Problem 3 (40 points):

A right-hand circular polarized wave with an electric field of 2 V/m is traveling in air in +z

direction.

If the wave is incident on the surface of a lossless, nonmagnetic medium with & = 25 with an

angle of 30°. Determine the following:

a) The expressions for incident electric field and magnetic field in phasor domain,
given that the wavelength is 6 cm.

b) The reflection and transmission coefficients.

c) The expressions for reflected and transmitted electric field and magnetic field in

phasor domain.

d) The average power densities of the incident, reflected, and transmitted waves.
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