Tutorial 7

Problem 1. A 50-Q lossless transmission line is terminated by a load impedance

Z, =50- j75Q. If the incident power is 100 mW, find the power dissipated by the

load.
Solution: The reflection coefficient is

Z —-Z, 50-j75-50

= =" =0.36— j0.48 = 0.6 °%
Z, +Z, 50— j75+50

P =(1-|TP)P, = (1-0.6%)100 = 64mW

Problem 2. The characteristics of a certain lossless transmission line are Z, =50Q

and y =0+ jo.2zm™at f = 60MHz
(@) Find L and C for the line;
(b) Aload Z, =60+ j80Q islocated at z=0.What is the shortest distance from the

load to a point at which Z, =R, + jO ?

Solution:
(@
Z=R+joL=joL Y =G+ jaC = joC

7 =+ZY = joLC =L =jl
w

L=JiC. |t=Z 7 = 0%J02T 4 g333.10°Him=83.33nH/m
C jo J27 x60x10
C= JLC 0+ j0.27

= S S —— = 3.333x 10 F/m=33.33pF/m
JLIC  jwZ, j27x60x10°x50

(b)

; _7 Zo+iZytan(Bz) _ . (60+ j80)+ jS0tan(/52)
"0z, + jZ, tan(Bz) 50+ j(60+ j80)tan(z)
60+ j(80 +50tan(5z))

50-80tan(fz) + j60tan(Lz)




(80+50tan(/z))(50 -80tan(pz)) —60 x60tan(fz) 0
(50 —80tan(Sz))? + (60tan(Sz))> -
= tan®(pz) +1.875tan(Bz) -1=0

~1.875++/1.875" + 4

2
= fz+tnzr =0.4088 or -1.1620

=z =0.65+5n or -18494 + 5n
=-1.8494m (z . <0)

Im(Z,,) =50

=0.4332 or —2.3082

= tan(pz) =

Zmin min

Problem 3. A sinusoidal voltage source drives the series combination of an impedance,

z,=50-j50Q , and a lossless transmission line of length L, shorted at the load end.

The line characteristic impedance is 50 Q, and wavelength A is measured on the line.
(a) Determine, in terms of wavelength, the shortest line length that will result in the
voltage source driving a total impedance of 50 Q. (b) Will other line lengths meet the
requirements of part (a)? If so, what are they?

Solution:
Ztot :Zg +Zin :50_50j+zin ZSO:Zin :50JQ

Z =0,2,=50Q=
_7 Z, cos(pl)+ jZ,sin(pl)

n =2 7, cos(fl) + jZ, sin(Al) = j50tan(pl) = j50 = tan(pl) =1

Bl=2E = Z nan=012-=1=2+nt n=012.-
i 4 8 2

| A
min — g
Zg=50-j50 Q 2q
Vs 70=50©Q Zy Vs Zin
Zin




