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In cylindrical coordinate system:
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In spherical coordinate system:
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1. [10%] A 75-Q lossless transmission line has / = 0.75\ and Z1. = 75 +j 75 Q as the load. (a) Find the load
reflection coefficient, I{0), and the reflection coefficient at input end, 7(/). (b) Find the standing wave
ratio S of the line. (c) Find the line impedance at A/4.
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2.

[¥5]

[15%] The magnetic field component of a uniform plane wave in air is given by
ﬁ(x) =2e’1%%| pe It §e’”!4:| mA-m™

(2) Find the wavelength A and frequency 1. (b) Find the corresponding electric field. (c) Find the total
time-average power density carried by this wave. (d) Determine the type (linear, circular, elliptical) and

sense (right- or left-handed) of the polarization of this wave.

[10%] An air-filled rectangular metal cavity has its two lowest resonant frequencies at 3.9 GHz and 4.5
GHz. If the shortest dimension of the cavity is known as 4 c¢m, please find the other two dimensions.

[15%] A parallel-plate capacitor is partially filled with air of thickness of d, and a glass of thickness of
d;, as shown in the figure below. The voltage difference of the capacitor is Vp and the relative
permittivity of the glass is &,.. (a) Find the expressions for the electric fields in the air and in the glass.
(b) Assume the dielectric strengths be 30 kV/cm and 290 kV/cm for the air and for the glass,
respectively. Find the maximal d, before the breakdown of the capacitor occurs if &, = 6.5 and d; +

d, =10 mm.

[20%] A toroidal core with a rectangular cross section as shown in the figure below has an air gap. The
permeability of the core is ¢ and the open angle for the gap is a. The inner and outer radii of core are
a and b, respectively, and the thickness of core is t. In addition, there is a current I flowing in the coil
with N tumns. In or on the magnetic core, find the magnetic flux density, magnetic field, magnetic flux,

magnetization vector, surface magnetization current and reluctance of the core.
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6. [15%)] In free space, the vector potential 4 = ﬁ—:’; (4, cos 8 — dg sin @) cos(wt — Br) satisfies the wave
. 2% 324 w . . . .
equation V°A — Uy&, Frele 0, where 7 = (, the speed of light. Find () the corresponding electric
scalar potential, and (b) the magnetic field and electric field in the far-field zone.
7. [15%] A point charge g islocated at (0,0,d) inair. Theregion z < 0 is filled with a dielectric medium

of permittivity &, as shown in the figure below. Find the electric field in the region of z > 0 if (a) there
is a grounded conducting plane at z = 0, and (b) there is no grounded conducting plane at z = 0.
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