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ANSWER ALL QUESTIONS

[Q1] [6 Marks] An engineer started bounce diagram shown below, but being interrupted by a
Facebook posting, never finished his work. As ECE 323 student, find:
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[Q2] [7 Marks] An electrician and plumber decide to start a new side project making 96 Q lossless
coaxial lines. In their first product, they use an outer conductor made from copper water pipe with
an inside diameter of 1.27 cm. The inner conductor is made from solid copper wire with an
outside diameter of 0.254 cm. They use air as a dielectric.

(@) Unfortunately, there are not enough 1.27 cm diameter water pipes. Having not taken ECE 323
course, the plumber thought it would be fine to replace copper water pipe with an inside
diameter 1.5875 cm. How will the voltage and current of an incident wave traveling down this
T-line change? Why?

(b) The electrician thought they could save money and weight by using an inner conductor of
hollow tubing with the same outside diameter of the solid copper wire. If they continue to use
an outer conductor of 1.5875 cm diameter copper pipe, how will the characteristic impedance of
this new cable be different from the cable with the solid center conductor? Why?

(c) The plumber and electrician decide to replace the air dielectric with the peanuts. This changes
the per unit length capacitance to 50 pF/m, and Z, to 92 Q. Determine:
i) Phase velocity

ii) Inductance per meter

iii) Dielectric constant ¢,

[Q3] [5 Marks] Consider the T-line circuit below.
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2 V.ms AC source drives a 75 Q T-Line with a @ = 0.1 dB/m. The end of the T-Line is terminated
in a 6 dB (voltage gain) amplifier that has Z;;, = 75 Q. The output of this amplifier drives a 75 Q
resistive load. Find:

(@) The RMS voltage at point B

(b) The RMS voltage at point C

(c) The power delivered to the 75 Q load in dBm.

[Q4] [7 Marks] Design a quarter-wavelength transformer (QWT) to match a load Z; = 45 — j60 Q to
a line with Z, = 50 Q.
Is there a problem with your design? If yes, please state it.
With the help of Smith chart (and without using any lumped elements or stubs), show how you
can tackle this problem. Show all possible solutions and determine the characteristic impedance of
QWT for each possible solution.
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