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ECE 300

Signals and Systems

Exam 2
24 January, 2007
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
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. The impulse response of this system is

a) 
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  d) 
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2) What type of symmetry does the function 
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 have?      

a) even     b) odd     c) it’s asymmetric
3) Assume we are going to synthesize a periodic signal
[image: image7.wmf]()

xt

 using 
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. Will we be able to show
[image: image11.wmf]()

xt

on an oscilloscope?    Explain your answer. 
 a) Yes     b) No
Explanation:

Problems 4 and 5 refer to the single-sided power spectrum below:
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4) The fundamental frequency of this signal in (r/s) is:   a) 0     b) 1     c) 3    d) 6
5) What is the average value of this signal?              

a) 1        b) 
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          c) 
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        d) 2        e) 4
6) Explain what a negative frequency is and why it is necessary to include these terms in the Fourier Series. 

7. (20 points)

Perform graphical convolution to find the function
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.  Express your final answer as integral(s) with the proper limits, but do not solve them. You must show all of your work for full credit. 
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8. (10 points)

Find the Fourier Series coefficients
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for the function y(t) below for which 0=3. The terms k and k must be real numbers.
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9. (20 points)

You are given that a function x(t) has an average value of 2 with a fundamental period of T.  This signal is applied to an LTI system with transfer function  
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Show that the output response y(t) can be expressed in the following form and find the values of the constants a, b, and c.
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10. (20 points)

Consider a linear time-invariant system with 
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 and with an input x(t) whose Fourier Coefficients can be described by the following magnitude and phase plots. You can assume that 
· ck=0 for all |k| ( 4 
· 0=5 (rad/sec)
· magnitudes are multiples of ¼ and 

· phases are multiples of 45(.
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a) Roughly plot the function H() versus  on the axes below. You must carefully label your axes to get full credit.
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b) Given the Fourier Series of x(t) and H() from above, which harmonics of x(t) will be included in y(t)?  (i.e. list the values of k)
c) Find the function y(t) in terms of sine, cosine, and sinc functions.
d) What is the average power of y(t)? You may express your answer in terms of sinc functions.
Some Potentially Useful Relationships
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