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QUESTION 1
A 2.1 GHz generator with series impedance Zg = 10 Q and voltage source given by
v, (t) = 10 sin(wt + 30%) W)

Is connected to aload ZL = (50 +j50) througha 50 €2, 67cm long lossless transmission line.
The phase velocity of the line is 0,7C where c is the velocity of light in a vacuum. Find

a) The phase constant B (5 ‘marks)

b) The reflection coefficient " (4 marks)

¢) The input impedance Ziy (7 marks)

d} The incident voltage V5" (Note: This parameter is complex) (9 marks)
QUESTION 2

a) Arectangular loop shown in Figure 3 is situated in the x-y plane and moves from the origin
with velocity u = $10 (m/s) in a magnetic field given by B = 20.4e~%% [T).
At the instant that the loop sides are at y1 = 4 m and y2 = 4.5 m, and if the resistor R = 4 , find

the following
i. The voltage V12 ( 7 marks)
ii. ~ The voltage Va3, and { 7 marks)
ifi. ~ Thecurrent! (4 marks}
Figure 3
b} Explain how microwave energy is converted into thermal energy, (7 marks)
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QUESTION 3

A 50 Q transmission line connected to 116.67 €2 load is excited by a pulse from a
generator with 21.429 Q internal impedance. The pulse is rectangular, has a duration of
5 ns, an amplitude equal to 5V, and starts at t = 2 ns. If the pulse takes 10 ns to
propagate from the generator to the load, then generate a bounce diagram and draw the
voltage waveform at the load for 80 ns. ‘ (25 marks )

QUESTION 4

a) A TM propagating in a dielectric-field waveguide of unknown permittivity has a magnetic
field with a y-component given by H), = 6 cos(50nx) sin(1007y) sin(1.8m x 10°t — 907z)
(mA/m). If the waveguide dimensions are a=2b=4cm, determine the mode numbers and
the phase velocity ‘ (9 marks)

b} A submarine of 100 m below the sea surface uses a wire antenna to receive signal
transmission at 1kHz. Determine the power density incident upon the submarine antenna

due to the EM wave has o =0.12 {np/m), |Ex| =4.5 (mV/m) and 1 = 0.06ei45. (10 marks)

¢) Define linear polarization, polarization handedness, and skin depth. (6 marks)
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