The purpose of these eight example problems is to help you master some of fundamental
techniques used to analyze transmission lines, including use of the Smith Chart to aid in
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design of impedance matching networks.

Try these problems before we review the problem-solving strategies and detailed solutions
in class. Answers should be short and to the point. Use sketches to explain your solution as
required. Clarity, conciseness, and presentation all count. Solution = Intuition (strategy) +

Execution (calculation). Make both explicit.

Transmission Lines

1. The parameters of a certain transmission line operating at o = 6x10°8 rad/s are
L =0.35uH/m, C =40 pf/m, G =75 uS/m, and R = 17 Q/m. Find vy, a, B, A, and Zo.

2. A 50-Q load is attached to a 50-m section of the transmission line of problem 1 and a
100-W signal is applied to the input end of the line. Evaluate:

i.

ii.
iii.
iv.

the distributed line loss in dB/m.

the reflection coefficient at the load.

the power that is dissipated by the load resistor.
the power that is returned to the input.



3. A parallel-wire transmission line is constructed of #0 AWG copper wire (diameter =
0.3249 inches, conductivity = 58 MS/m), with a 12-inch separation in air.

a. Neglecting internal inductance, find the per-meter values of L, C, G, R at DC and
R at 2 MHz.

b. Find the characteristic impedance, propagation constant (attenuation and phase),
velocity of propagation, and wavelength for operation at 1 kHz.

4. Find the outer diameter of an air-filled 50-Q coaxial line with inner diameter 0.3249
inches.



I1. Smith Charts

1. A 50-Q high-frequency air-filled lossless line is used at a frequency where A =15 cm
with a load at z = 0 of ZL = (70 + j45) Q3. Use the Smith Chart to find:

a. I'g,
. VSWR,
Distance to the first voltage maximum from the load,

The wave impedance at Vmax,

b
C
d. Distance to the first voltage minimum from the load,
e
f.  The wave impedance at Vmin,

g

. The input impedance (and admittance) for a section of line that is 7.5 cm long.

2. Use a single short-circuit shunt stub to match the configuration described in Problem 1.



3. Use a Smith Chart to demonstrate the operation of half-wave and quarter-wave
transformers.

4. A high-frequency 50-Q lossless line is 100.0 cm long with a relative dielectric constant,
er = 2.49. At 800 MHz, the input impedance of the terminated line is measured as
Zin = (10 + j25)Q. Use a Smith Chart to find the value of the terminating load.



