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Name:
Osman Mazhar

Problem
Points
Score

1a
10
0

1b
10
0

2a
10
05

2b
10
05

2c
10
02

3a
10
10

3b
10
10

3c
10
10

3d
10
03

3e
10
0

Total
100
45

Notes:

1. The exam is closed books/closed notes – except for one page of notes.

2. Please show ALL work. Incorrect answers with no supporting explanations of work will be given no partial credit.

3. Please indicate clearly your answer to the problem. If I can’t read it (and I am the judge of legibility), it is wrong. If I can’t follow your solution (and I get lost easily), it is wrong. All things being equal, neat and legible work will get the higher grade.(
Problem No. 1:  Show the following properties of the Fourier Transform for real signals:
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Using Euler’s  Theorem we have:
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Therefore: 

The sin term is zero since it is integrated over an interval which is symmetric about t = 0. Thus the integral is reduce to:
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The integral can be further reduced by noting that cosine is an even function and so:
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Thus the magnitude of X(f) is equal to the magnitude of X(-f).
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A similar proof applies to this problem as was shown above. The magnitude is thus an odd function of frequency.
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Problem No. 2: For the following two signals:
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(a) Plot the magnitude spectrum of x(t):
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(b) Plot the magnitude spectrum of y(t):
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(c) Compare and contrast these plots (note that you can answer this question correctly      without getting the correct answers for (a) and (b)).

There are two major differences between the magnitude plots of the two functions. First as functions in time domain become wider, their magnitude plots in frequency domain become narrower. Thus y(t) has a narrower magnitude plot than x(t). Second, according to the time-delay theorem, functions shifted in time have the same magnitude plots but different phase plots. Thus both functions have similar magnitude plots.

Problem No. 3: For the following system,
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(a) Find X(s):



(b) Find Y(s):

Using the time-delay theorem, we have:


Therefore:

(c) For the circuit shown, construct the Bode Magnitude plot.
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(d) How many poles and zeros does this system have?

This system has 2 poles and 2 zeros

(e) Using the concepts introduced in Chapters 4 – 6, determine the stability of the system.

The system is marginally stable because the inductor and capacitor will balance each other out and system will never have an infinite magnitude as shown by the magnitude Bode plot above. Also the poles are located on the imaginary axis.
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