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Fall 1993 EE 391 Introduction to Communication Systems Mark A. Yoder
Rose-Hulman Institute of Technology

Department of Electrical and Computer Engineering

Exam II
There are four questions, all of equal weight.
Read the questions carefully before answering them, as credit will not be given for the right answer
to the wrong question.
Mark your answers clearly and be sure to give units.
The examination will last fifty minutes. You may use on 3" by 5" card of notes. There is a
Founer Transform table.

1. (25) Given: x(t) and X(f) are Fourier Transform pairs. We know that if x() is real then
XN = X(-f).

Suppose x(t) is real and odd, show that X(f) 1s imaginary and odd.
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2.(25) Find the Founer transform of the signal g(#) as shown below:

4(t)

Show all your work. You may use any transforms in the table on the last page, and any of the
transform properties. For full credit do not resort to evaluation of the Fourier transform integral.

M) ~Flr)

~ Provide a neat, labeled sketch of the magnitude spectrum IG(f)l. Label all significant values and
frequencies.
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3.(25)

a.

b.

A certain linear, time-invariant system has impulse response h(t) given by:

Find H(f)

h(t) = 6000 ¢ 29997,

(t)

(a0

The real-valued input signal x(7) is given by

e)e G Thes= g j2of

Too

4////

Terms

X(t) = c.3 e2M1500t 4 ¢ 5 5211000t 4 ¢ eJ2MS00t 4 ¢, i27S00t 4 ¢, @i271000t 4 cq of21500t

wherec;=4+33, ¢co=-2+jS5,andc3 =2

What is fp?

C.

Given the input signal, x(7), is passed through the system with 4(z) above, find the output

signal y(r); Express your answer as a Fourier series in exponential form. Express the coefficients
of the output in polar form in degrees. -
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4, (25) A couple weeks ago two groups of student (a andb) performed LabX which
directed them to look at the Fourier Transform of a rect centered about 1=0. The plots below and
on the next page show the results. (Note: the plot have been scaled to correspond to the

continuous Fourier Transform used in class, not the £ft in Matlab). Use your knowledge of the
continuous Fourier Transform to support you answers to the questions below.

a. Here are group a’s results. What is the height and width of the rect? Why does the angle look
~ the way it does? Is it centered about (=07 If not, what is the shift in seconds?
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b. Here are group b’s reults. What 1s the height and width of their rect? Why does the angle
look the way i1t does? Is it centered about r=07? If not, what is the shift in seconds?

9.999 X106 __Magnitude
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Which group did the lab right? Why?
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