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1. A uniform plane wave represented by
E'(x, 1) = Egcos(wt + fx)§ + Epsin(wt + fx)z  (V/m)

impiriges normally on a perfectly conducting plane at x = 0, find:
(a) the phasor expression of the incident wave, (5%)

(b) the polarization of the incident wave, (5%)

(c) the phasor expression of the reflected wave, (5%)

(d) the time-domain expression of the reflected wave, (5%)

(e) and the polarization of the reflected wave. (5%)

2. An air-filled rectangular waveguide has dimensions a = 6 cm and 5 =4 cm.
(2) Over what range of frequencies will the waveguide operate single mode? (5%)
(b) Over what range of frequencies will the waveguide support both TEjo and TEn
modes and no others? (5%)



3.

The air-filled lossless transmission line shown in Figure 3.1 is operated with'

characteristic impedance Zp = 100 , and the line is terminated with a load with complex

impedance Z;. The wave propagation is along the £ direction, and the load is ioééﬁed,at z

o, . .. ‘

(a) What is the value of the inductance per unit length L (H/m) for this line? (5%)

(b) The magnitude of the voltage is measured along the line and is shown in Figure 3.2,
What is the value of the voltage standing wave ratio (VSWR)? (5%)

(¢) What fraction of the power incident upon the load is being reflected? (5%)

(d) What is the input impedance at z = -3 m seen looking toward the load? (5%)

Z,= 1000 Z

z=~3 z=0

Figure 3.1 Figure 3.2

Let the permeability # = 3 x 107 H/m, the permittivity ¢ = 1.2 x 107 F/m, and the
conductivity ¢ = 0 everywhere in a certain medium. If the magnetic field in this medium
is expressed by:

H=2cos(10"% - gx)2  (A/m)

Use Maxwell’s equations to find the expressions for:

{a) the magnetic flux density B, (5%)

(b) the electric flux density D, (5%)

(c) the electric field E, (5%)

(d) and the value of the propagation constant 8. (5%)

Please note that the above expressions should be along with their associated units.
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5. A series RL load shown in Figure S temxiﬁates a 50-Q transmission line. The operational
frequency is 500 MHz. '

L=159nH

r R=50Q

2
Figure 5

(a) What is the locus of Z;, on the Smith chart if the opefationa.l frequency is varied
from 500 MHz to 2 GHz? Select the correct one from A to E. (5%)

(b) What is the associated trace on the Smith chart if one connects a 150-Q resistor with
Zin in series? Select the correct one from A to E. (5%)

(Z;, remains the same)



6. The switch S is closed at ¢ = 0 for the system shown in Figure 6.
(a) Plot the voltage at the load end for 0 <1 <6 us. (5%)
(b) Plot the voltage at the source end for 0 <t <6 us. (5%) .
(c) Find the voltage at the load and source ends for ¢ — o, respectively. (§%)
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