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ECE 300

Signals and Systems

Exam 2
24 January, 2006
NAME  ________________________________________

· 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 during the exam.  

· You are allowed to use a calculator. 

· Use of the calculator is limited to basic calculation, i.e. no graphing, programming, Maple, communication, etc.

Exam 2 Total Score:  _______ / 100

Do not worry about your difficulties in Mathematics. I assure you mine are still greater.
Albert Einstein (1879-1955)

Problems 1-6 are worth 5 points each.

1) The unit step response of a system is
[image: image1.wmf]()()

t

steut

-

=

. The impulse response of this system is

a) 
[image: image2.wmf]()()

t

hteut

-

=-

   b) 
[image: image3.wmf]()()()

t

hteutt

d

-

=-+

   c) 
[image: image4.wmf]()()

tt

hteute

--

=-+

  d) 
[image: image5.wmf]()()

t

htteut

-

=-


2) Assume we are going to synthesize a periodic signal
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. Will 
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 be a real valued function?      a) Yes     b) No

3) Assume we are going to synthesize a periodic signal
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 be a real valued function?      a) Yes     b) No

4) Consider the periodic function 
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 with period 
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[image: image18]
The average power in this signal is         a) 2     b) 5     c) 12    d) 30

Problems 5-6 refer to the following spectrum plots
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5) What is the average value of
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a) 3        b) 9           c) -3        d) 
[image: image21.wmf]15

9


6) What is the average power in 
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 EMBED Equation.DSMT4  [image: image23.wmf]
a) 9 W    b) 15 W   c) 25 W   d) 55 W 

7. (20 points)

Perform graphical convolution to find the function
[image: image24.wmf](
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.  You must show all of your work for full credit.  Express your final answer as a function of time, and sketch the output indicating important times and amplitudes.  You must box your final answer.
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8. (10 points)

Simplify the following into the form
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. The terms (k), (k), and  must be real.
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9. (20 points)

Given
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 with Fourier Series representation
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Assume  
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 is the input to a LTI system with the following transfer function:
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Determine an expression for the output of the system,
[image: image34.wmf]()
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. Your answer must be     written in terms of sines and cosines.
10. (20 points)

Consider a linear time-invariant system with input 
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 and output
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. The transfer function for the system is shown below, plotted as magnitude and phase.
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The output of the system in steady state is 
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a) What is the average power in
[image: image39.wmf]()

yt

?

b) Determine an input to the system,
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, that will produce the output 
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. Your answer must be simplified as much as possible.

Some Potentially Useful Relationships
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