Question 1:

A sinusoidal voltage source V, =1020° with internal impedance of Z,=4+j8 Qis
connected to an infinitely long general transmission line with characteristic impedance of
Z, =4+ j8 Q. The transmission line resistance and conductance were measured to be

R=32 Q/mand G=5x10"" S/m, respectively.

a) Find a numerical value for the attenuation constant in Np/m and dB/m. (12 Pts)

b) What is the numerical value for the magnitude of the voltage wave 2 meters away from
the source? (As always, source is at z=0) (12 pts)

¢) Let P(z) be the time averaged power. What is the numerical value for the ratio

P(z,)/P(z,) where z, =2 mand z, =0 m. (1lpts)
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Question 2

In the figure below, an unknown load, Z;, is attached to an Ry = 50 Q lossless
transmission line. Also shown is the measured voltage standing wave pattern for this
transmission line circuit.
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(a) Determine the standing wave ratio, S, the wavelength, A, and the frequency of the
source, f.
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(b) Find the magnitude and phase of the reflection coefficient at the load.
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(c) Find the unknown load impedance, Z;.
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(d) Determine the expression for the instantaneous voltage on the line.
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Question 3:

A researcher has measured the input impedance of a lossless transmission line of the
length / =57 cm, under the open condition, to be —/2/.24 Q. The input impedance of
the same line under the short condition is j40.42 Q. She also knows that the line length is
between 3\ and 3.25A. Answer the following questions:

a) What are the numerical values for the Z, ¢, and f. (20 pts)
b) For the above line terminated with Z;=3+j5, what is the numerical value of the input

mmpedance? (10 pts)
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