Midterm #2 of EE101B

Winter, 2014
(Closed Book, 1 Hour 50 Min, Total 50 points)
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Problem #1. [7 points] The electric field of an electromagnetic wave propagating in the

free space is given by the following phasor form.
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(1) [3 points] Describe the polarization state of this wave.

Left - hand  ciraudar  polarizaton

(2) [4 points] Find the associated magnetic field H(z). Note that the free space
intrinsic impedance 1, is 377 [Q].
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Problem #2. [13 points] Suppose that the wave described in Problem #2 is obliquely
incident on a dielectric medium with the angle 6 as shown in the figure below. The
medium has the relative permittivity (g;) of 25 and the relative permeability (p,) of 1.
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(1) [2 points] Draw two arrows representing the directions of the reflected and
transmitted waves if 6 = 45 degree. Please indicate the angles on the figure.
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(2) [6 points] Find the E-field of the reflected wave if 8 = 45 degree. Equations
below may be useful.
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(3) [5 points] Is there any angle 0, which makes the reflected wave becomes linearly
polarized? If yes, what is the angle 6?
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Problerp #3. [!8 ppints] Consider the transmission line circuit shown below. Assume that
transmission line is lossless with the propagation constant B=2n/A.
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(1) [8 points] Find the voltage V(z) as a function of z, where z is from —-3)/2 to 0.
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(2) [4 points] What is the input impedance Z,, at z=-3)3/2 as indicated in the figure?

Accord-‘ﬂj T 0, Z.=Z.=750

(3) [6 points] Find the incident power P the reflected power P, and the
consumed power P|_at the load?
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+he transmission bnx is (owsless,



Problem #4. [12 points] An EM wave is propagating in an air-filled parallel plate
waveguide as shown below. The top and bottom plates of the waveguide are perfect
conductors and the width w is assumed sufficiently larger than the thickness d, so that we
can ignore the fringing effect near the waveguide edge. The wave has an electric field

given by below.
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where E, is the constant, &, is the

wave number in the free space.
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(1) [4 points]‘Show that
VE+kl-E=0
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the electric field specified satisfies the wave equation
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(2) [4 points] Using the Faraday's law, find the associated magnetic field H(x,y,z).

Faradugls law is given as
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(3) [2 points] Is this a TE, TM or TEM wave? Please explain.
TEM wawe,

Explana:h‘m * Beamse E;=0, Hr=0, this wawe s
a plane wave, ie., TEM wai.

(4) [2 points] Find the wave impedance Z, of this wave.
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End of Exai





