[ 5 A plumber and electrician decide to start a side business making 962 coaxial transmission
lines. Their first product uses an outer conductor made from copper water pipe with an inside
diameter of 0.5 inch. The inner conductor is made from solid copper wire with an outside diam-

eter of 0.1 inch. They will use air as a dielectric.

a) Initially, they do not have enough 0.5 inch diameter water pipe Having not taken ECE391,
- the plumber thought it would be fine to substltute copper water pipe with an inside diameter
0.625 inch. How will the current and voltage of an incident wave travelmg down this transmission .

line change? Why? (give two reasons) E 2)
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b) The electrician thought they could save money and weight by usmcr 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 0.625 inch diameter copper pipe, how will the characteristic impedance of
this new cable be different from the cable with the solid center conductor? Why?
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c) To help stabilize the inner conductor mechanically and to make use of all the Styrofoam
-packing peanuts they had accumulated, the plumber and electrician decide to replace the air
dielectric with the peanuts. This changes the per unit length capacitance to 50pf/meter, and the
Z, t0 92Q. For the packing peanut enhanced line, determme the lines: :
ii) inductance per meter (2]

ii) its velocity of propagation (21

i) its & (2] N .
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