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 “The philosopher should be a man willing to listen to every suggestion,
but determined to judge for himself. He should not be biased by
appearances, have no favorite hypotheses, be of no school, and in doctrine
have no master. He should not be a respecter of persons, but of things.
Truth should be his primary object. If to these qualities he add industry, he
may indeed hope to walk within the veil of the temple of Nature.”

“I do not feel that I possess anything extraordinary. If I do have the
pleasure of a special talent it must certainly be perseverance.”

Michael Faraday (1791 −1867)
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Points lost on each problem:
#1                                    
#2                                    
#3                                    
#4                                    

(1) (Total: 25 points) Single shunt stub matching network design. Design
a single short-circuited shunt stub matching network with the shortest
stub length to match a load impedance of Ω=  L 200Z  to a transmission
line with characteristic impedance Ω=  500Z .

Z0=50 Ω

l1=?

RL=200 Ω50 Ω

50 Ω

lS,min=?
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(2) (Total: 25 points) Uniform plane wave traveling in air. Consider a
uniform plane wave traveling in air with its electric field component
given by

( ) ( ) ( ) 1310sin20ˆ10cos10ˆ, −+−−−= m-mV  ππωπω xtyxtztxE
r

(a) (8 points) Find the frequency f (in Hertz) and wavelength λ (in meters).

(b) (10 points) Find the corresponding magnetic field ( )txH ,
r

. (Please provide
your answer in its simplest form with the appropriate unit included.)

(c) (7 points) Find the total time-average power density carried by this wave.
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(3) (Total: 25 points) Step-source excitation of a parallel transmission
line system. Consider the transmission-line circuit shown.

(a) (10 points) Sketch the voltage )(1 tV  over the time interval +≤≤ dtt 50 .
Provide a bounce diagram to support the )(1 tV  sketch.

Z0=50 Ω, td Z0=50 Ω , td

25 Ω0.16u(t) AV1
V2
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(b) (15 points) Repeat part (a) for the following circuit. Again, please
provide a bounce diagram.

Z0=50 Ω, td Z0=50 Ω, td

25 Ω0.16u(t) AV1

Short-
circuit

terminated
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(4) (Total: 25 points) TDR display of the source-end voltage. The source-
end voltage of a transmission-line circuit terminated with an inductive load
is obtained using a TDR system as shown.  Using this sketch, find all the
five unknown parameters in the circuit. Please show your work step by step.

R1=?VS

Z0=?, td=?

50 Ω

4u(t) (V) R2=?

L=?

VL

VS(t) (V)

t (ns)

1.25

10/3

2

1

τ = 0.15 ns


