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Some Potentially Useful Relationships
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Multiple Choice Questions (24 points) 
1) The average power in the signal 
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a) 2     b) 4    c) 8    d) 16

2) The average power in the signal 
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a) 2    b) 4    c) 8    d) 16   

3) The unit step response of a system is 
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. The impulse response of this system is

a) 
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4) The unit step response of a system is
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. The unit ramp response of this system is
a)
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5) The function 
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a) is not periodic                     
b) is periodic with fundamental period 
[image: image26.wmf]2
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c) periodic with fundamental period 
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d) is periodic with fundamental period 2
6) Assume we are going to synthesize a periodic signal
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 using 
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. Will 
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 be a real function?

a) Yes     b) No

7) Consider the periodic function 
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 with period 
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The average power in this signal is
a) 2     b) 5     c) 12    d) 30
8) Consider the periodic function 
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with Fourier series representation 
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 is the input to an LTI system with the following transfer function
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What is the steady state output of the system?

a)   
[image: image41.wmf]2

cos(390)

3

o

t

p

-

  b) 
[image: image42.wmf]2

cos(390)

3

o

t

p

+

  c) 
[image: image43.wmf]1

cos(390)

3

o

t

p

-

   d) 
[image: image44.wmf]1

cos(390)

3

o

t

p

+

  
9) (26 points)  Assume 
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 has the spectrum shown below (all angles are multiples of 45 degrees):
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a)   What is the average value of
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?

b)   What is the average power in
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?

c) Write an expression for 
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 in terms of cosines (Assume 
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). Your expression must be real.
d) Sketch the single sided power spectrum for 
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 on the graph below. Be sure to accurately label all axes.
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10) (25 points) Assume a system is modeled by the differential equation 
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Find the impulse response 
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 for this system. Be sure to include all appropriate unit step functions in your final answer. Assume the system is causal, that is, 
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11)  (25 points) Consider a system modeled by the following differential equation
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The input to the system, 
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, is periodic with Fourier series representation 
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. Since the system is obviously linear, we can assume that in steady state the output also has a Fourier series representation with the same fundamental frequency, or  
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. Determine a relationship between the 
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 and the 
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. Hint: Use the assumed forms for 
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 and 
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and put them into the differential equation.
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