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1.(a) Determine the mutual inductance between the conducting
rectangular loop and a very long straight wire as shown below
(10 points)

(b)Determine the force acting on the loop ? (10 points)
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2.(a)Find the electric field at a point located at the center a
semicircle wire with a uniform linear charge density p and
with a radius a as shown below .(10 points)

(b)Find the electric potential of that point (10 points) (assuming
the potential at infinite distance is zero.)
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3. Please write down the divergence </ + of a vector field A in
spherical coordinate. (10 points)
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4. A uniform sinusoidal plane wave in the air with the phasor expression for electric
field intensity as follows

E(x,y,2)= a,3e/ (Volt/meter)
is incident on a dielectric medium at z=0 with the incident angle #=30°, as shown
in Fig. 4.

(a) Find the frequency of the plane wave. (5%)
(b) Find the reflection coefficient I and transmission coefficient 1. (10%)
(c) Determine the angle of refraction 6, (5%)
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Fig. 4

5. As shown in Fig. S, a rectangular pulse with a 15 V amplitude and a 1 ps duration
is applied through a series resistance of 25 Q to the input terminal of a 50 Q
lossless coaxial transmission line. This line is 300 m long and is open-circuited at
the far end. The dielectric constant (g;) of the insulating material in the cable is 4.

(a) Plot the voltage reflection diagram of the transmission line. (10%)
[Hint: A voltage reflection diagram plots the time elapsed after the change of
circuit conditions versus the distance z from the source end.]
(b) Determine the voltage response at the midpoint (z =150 m ) of the transmission
line as a function of time up to 8 (us). (10%)
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6. A TE,, wave at 8 GHz propagates in a rectangular waveguide shown in Fig. 6 with
inner dimensions a=2 cm and b=1 cm, which is filled with polyethylene €=2.25,
i=1. Determine (a) guide wavelength B (5%) and (b) wave impedance Zrg;o (5%).
[Note: The unit of the guide wavelength B and the wave impedance Zrg)o should be
indicated.]

Y
A

—> X

Fig. 6

67




