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1. Impedance points on the Smith chart, Given the impedance values Zx = 500 €,

T = 2075 Q, Ze = 80450 Q, Zp =13 Q, and Zg = 104/100 €, enter each one

~ of them on the Smith chart. (Use the Smith chart as an impedance chart and
assume Zp = 50 £3.} ‘

2. Open- and short-circuit points on the Smith chart. Show the open- and short-
circuit points on the Smith chart if the Smith chart is used as an (a) impedance
chart, and (b) admittance chart.

3. Standing-wave-ratio circles on the Smith chart, Draw the three constant
standing-wave ratio circles with values S = 2, 4 and 10 on the Smith chart. Then,
use the reflection coefficient scale provided at the left bottom of the Smith chart
to read the approximate value of ecach reflection coefficient magnitude
corresponding 1o each one of these constant S-circles.

4. Input impedance of a quartexr-wavelength long (quarter-wave) transmission
line, Consider a quarter-wavelength long 100-€ transmission line terminated with

a load impedance of Z, = 60 Q.

(a) Use the Smith chart to find the approximate value of the input impedance
of this line, _ o L
(b) Assume the -source wavelength is changed by a factor of 273, Le,
Mengp = 2holg /3. Again, use the Smith chart to find the approximate
* value of the input impedance of the same line, (Assume the Zp and Zy,
values fo stay the same.) :

5, Converting impedance to admittance on the Smith chart. Use the Smith chart
to find the approximate value of the admittance corresponding to the impedance
given by Z = 120440 €. (Use Zp = 100 Q)




6. Input admittance of a_tréns_mission line. Consider a 6.5-m long, 50-() coaxial
line terminated with a load impedance of 150 Q.

(a) What is the standing-wave-ratio on this line? (Use the Smith chart to read

this value.)
(b) Using the Smith chart, find the approximate value of the input admittance
¥ of this line at a frequency of /= 250 MHz. Assume the velocity factor

of the coax to be vy fe=2/3.

7. What nearest positions Z, is purely resistive? Consider a 50~Q transmission
line terminated with a load impedance of Zy, = 50750 Q.

(a) Use the Smith chal“c to find the electrical position (i.e., //A) on the hne
which is nearest to the load where the input impedance is purely resistive.
(b) What is the approximate value of Z; at this position?
(c) Find the second nearest position on the line where again Z, is purely real
* and its value at that position.

8. What nearest positions Zi, = Zy + j Xi» ? Consider a 50-Q transmission line
terminated with a load impedance of Zj, = 10-25 €. Using the Smith chart, find
the two nearest electrical positions away from the load where the real part of the
input impedance is equal to Zp. Provide the approximate value of Z;, at each one

of these positions,

9. Standing-wave-ratio, Consider a 75-Q transmission line terminated by a load
impedance given by Z;, = j270 Q. Use the Smith chart to find the standing-wave
ratio S on this line. Provide some explanation for your S value.

10. Unknown load impedance. The input impedance of a 0375 long 50-Q
transmission line terminated with an unknown load is approximately measured to
be Zip ~ 20 Q. Use the Smith chart to find the approximate value of the unknown

load impedance ZL

11. A transmission line terminated with a complex load. Consider a 1. 625M long '
90-(2 transmission line terminated with a load having an impedance of value Z;, -
=72 270 Q. Use the Smith chart to find the approximate values of the following: A

(a) The standing-wave-ratio value on the line. '
(b) The input impedance and the input admittance of the line.

12, Region on the Smith chart. Shade the region of the Smith chart where the real
and imaginary parts of the impedance Z = R+jX satisfy Zg J2<R<2Zy and

Zy /2 4 X |< 2Z¢ simultancously.
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