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ECE 300

Signals and Systems

Exam 3
November 7 2005

· This exam is closed-book in nature.  

· Clearly indicate your answer and include units, labels, etc. as appropriate

· You are not to use a computer or calculator during the exam.  

· You are allowed to use your brain, and a writing utensil. 
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Some Potentially Useful Relationships
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1) (50 points)  Consider a linear time invariant system with impulse response given by 
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 with input
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. The output of the system is
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a) Determine
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.

b) Sketch the spectrum of 
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 (magnitude and phase) accurately labeling the axes and important points.

c) Determine the energy in 
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d) Determine
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.

e) Sketch the spectrum of 
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 (magnitude and phase) accurately labeling the axes and important points.

f) Determine
[image: image20.wmf]()

yt

, the output of the system.
g) Determine the energy in
[image: image21.wmf]()

yt

.

2) (30 points)  By either direct evaluation of the Fourier transform integral, or by using the table and properties, find the corresponding Fourier transform pair for each of the following. Simplify your answers as much as possible.

a) 
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c) 
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3) (20 points) A periodic signal
[image: image29.wmf]()
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is the input to an LTI system with output
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.  The signal 
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 has period 
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 seconds, and is given over one period as
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has the Fourier series representation
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The transfer function of the LTI system has the following spectrum
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a) Find the average power in
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. Your answer must not be an infinite series 
b) Determine an expression for the output,
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yt

. Your expression for 
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 must be real.

c) Determine the average power in
[image: image42.wmf]()

yt

. You do not need to simplify your answer, but your answer should be numerical.
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