
Winter 09 ECE 431 531 Homework 1          Name______________________________
This homework is due at the first midterm, and will be turned in with the exam.

Section 1 Waves
Write Maxwell’s Equations here:                         Write the units of all the variables here:

Write three different expressions for wave number k Write an expression for 
impedance in terms of per-
mittivity and permeability

A traveling wave has time and space dependent Electric field:

x 4 cos(12p x10  t  -  40p z)^ 9

Write the Phasor form E and H fields

This wave hits a boundary with reflection coefficient +0.6.  Write the reflected H 
field in phasor form



Section 2 Reflections

 Write expressions for reflection coefficient, standing wave ratio, and return loss here:

A wave traveling on a 50 ohm transmission line encounters an impedance of 25 ohms.  What are the 
reflection coefficient and standing wave ratio?  What percentage of power is reflected?  What is the 
transmission coefficient into the 25 ohm load?

Plot a complex reflection 
coefficient with magnitude 
0.7 and angle 60 degrees 
on the Smith Chart



The point on the Smith Chart to the 
right is a normalized impedance.  
What is the approximate normalized 
impedance, and what is the un-
normalized impedance, assuming 
the chart is normalized to 50 ohms?  
What is the normalized admittance? 

What normalized complex impedance 
may be added to the normalized im-
pedance shown on the Smith Chart 
below to reach a point near the center 
of the Smith Chart.  If the system im-
pedance is 50 ohms and the frequency 
is 900 MHz, what is the actual value, in 
pF or nH of the added component? 



A load impedance is 30 -j200 ohms.  Normalize this impedance and plot on the Smith Chart below.

A 16 cm length of RG-58 50 ohm 
coax cable with a velocity factor 
of .66 is connected to an imped-
ance of 20 +j30 ohms (un-nor-
malized).  The frequency is 100 
MHz.  Display this information 
using the Smith Chart to the right.

What component has a 
reactance of +J30 ohms at 
100 MHz?



Pick two of the following three components: inductor, capacitor, and transmission line and design a 
network that starts at 50 ohms and ends near the point shown.

Now design another network that does the same thing using the component you didn’t use before.

Calculate values of capacitor, 
inductor and transmission line 
length using a center frequency of 
N MHz, where N is given by:

your birthday
___________
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