Family Name: Given name:

Student number Signature

Faculty of Applied Science and Engineering

ECE320 Fields and Waves

First Test, October 19, 2006

Examiners — M. Mojahedi

Only Calculators approved by Registrar allowed

Answer the questions in the spaces provided or on the facing page
A complete paper consists of answers to all questions

For numerical answers specify units

DO NOT REMOVE STAPLE

Do not write in these spaces

1 2 3 TOTAL

£, =8.854x10™2 [F/m], p,=4xx107 [H/m], c=1/\e, py =3x10° [m/s]




Problem 1: Three lossless transmission lines having the same phase constant ( £ ) are

connected as shown below. What is the input impedance as seen at 44’ terminal? Show
all your work (30 Points)
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Problem 2: A 300 Q lossless air (vacuum) transmission line is connected to a complex
load composed of a resistor in series with an inductor, as shown in the ﬁgurcﬁ S MHz,
Determine: :

a) Reflection coefficient at the load. (5 Pts)

b) Standing wave ratio. (4 Pts)

¢) Location of voltage maximum nearest to the load. (8 Pts)

d) Location of current maximum nearest to the load. (8 Pts)

e) The values of the distributed capacitance (C ) and inductance ( L ) associated with the
transmission line. (10 Pts)
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Problem 3: The wave equation for instantaneous voltage in a general transmission line is
given by '

2 2 :
3 ;z(‘:,t) =1c? ;r(fft)+(RC+LG)ﬂ;+Q+RG v(z,t).

a) What is the wave cquatidn for the instantaneous voltage in the case of lossless line? (§
Pts)

b) For the equation in part (a) we propose the following solution, (z,1) = f(r) g(z),
where £(t) and g(z) are only functions of time and distance, respectively. What are the
differential equations goveming the behavior of f(r) and g(z)? Show all your work and
clearly state all your assumptions. (20 pts)

¢) What are the possible solutions to the differential equation for g(z], found in part (b)?
(Spts) -

d) How do your results here compare to or relate to what we have studied in the class? (5
pts)
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