. Electricity and Magnetism (Fall 2003)
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(a) A two-wire transmission line has inductance L and capacitance C' per unit length (and no
resistance). Show that the impedance of this transmission line Z = V// is real and equal to
+/ L/C (Note: Assume AC signals are transmitted on the line, I = I, exp(ikz — iwt)).

{(b) Two long transmission lines are connected together. The first has impedance Z; and the second
has impedance Zs # Z;. A wave V;exp(ikz — #wt) travels on the first transmission line and

encounters the second. What are the relative amplitudes of the reflected and transmitted waves

Z ' <2

(¢} Reflection due to impedance mismatch between two transmission lines can be eliminated
through adding series or parallel resistance between the lines. For the transmission lines in (b),
how would you connect a resistor (and what is its values) in order to match the impedances
and eliminate the reflected wave? (Consider both Z) > Z3 and Z, < Z5.)
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b. Recall “Z-fr% and V= 5 3o n=f—f;:= 4¢ = _iZL since 4 =4,
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