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ECE 300

Signals and Systems

Exam 1

26 September 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 during the exam.  

· You are allowed to use your brain, a writing utensil, and a calculator. 

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

Problems 1-10________ /  30
Problem 11
________ /  20
Problem 12
________ /  20
Problem 13
________ /  30
Exam 1 Total Score:  _______ / 100

“It will all be over in 50 minutes”

-Former ece 300 student

Some Potentially Useful Relationships
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Multiple Choice Questions (30 points) 
1) The average power in the signal 
[image: image12.wmf]()4cos(2)

xtt

=

 is

a) 2     b) 4    c) 8    d) 16

2) The average power in the signal 
[image: image13.wmf]2
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xte
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 is

a) 2    b) 4    c) 8    d) 16   

3) The signal 
[image: image14.wmf]()cos(2)()
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 is 

a) an energy signal   b) a power signal   c) neither an energy or power signal

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

a) 
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   b) 
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   c) 
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  d) 
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5) The unit step response of a system is
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. The unit ramp response of this system is
a)
[image: image21.wmf]
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   c)
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   d) 
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6) The function 
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can be simplified as  

a) 
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   c) 
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   d) none of these

7) The function 
[image: image31.wmf]()2cos(2)3sin(530)
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a) is not periodic                     
b) is periodic with period 
[image: image32.wmf]2

p


c) periodic with period 
[image: image33.wmf]4

p

    
d) is periodic with period 2
Problems 8  and 9 refer to the following linear time invariant (LTI) system, with impulse response 
[image: image34.wmf]()

ht

 shown below on the left, and input 
[image: image35.wmf]()

xt

 shown below on the right.   The output of the system,
[image: image36.wmf]()

yt

, is the convolution of the impulse response with the input,  
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8) Is this LTI system causal?                                     a) Yes   b) No

9)  
[image: image39.wmf]()

yt

 will be nonzero for how long  (i.e., has a  ``width’’ of)        a) 2    b) 3    c) 4    d) 5     

10) Consider an unknown system. When the input to the system is 
[image: image40.wmf]()2cos(2)
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 the output of the system is
[image: image41.wmf]()2cos(2)cos(4)
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. Is the system linear?

a) Yes     b) No     c) Can’t tell, not enough information

11) (20 points) Using analytical convolution, evaluate 
[image: image42.wmf]()()()
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 for the following functions
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Be sure to include the appropriate 
[image: image47.wmf]u

 function that determines the range of 
[image: image48.wmf]t

 for which that integral is valid.
12)  (20 points) Consider a system modeled by the following differential equation
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a) Write 
[image: image51.wmf]()

yt

 as a function of 
[image: image52.wmf]x

 (use an integrating factor)

( No work is required for b-c-d below, just circle the correct answer)
 b) Is the model causal?                 Yes or No 

c)  Is it memoryless?                    Yes or No 

d) Is the model time-invariant?    Yes or No

e) Is the model linear?   You must justify your answer.

13) (30 points)  A linear time-invariant (LTI) system has the following impulse response
[image: image53.wmf]()

ht

and input  
[image: image54.wmf]()
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 shown below.
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You are need to demonstrate you can compute 
[image: image55.wmf]()()()()()
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 using graphical convolution by going though the following steps:

a) Identify each important region.

b) Sketch 
[image: image56.wmf]()

h
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 and 
[image: image57.wmf]()
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 in each of these regions.

c) Label all important points on the
[image: image58.wmf]l

axis.

d) Write integrals which need to be evaluated for each region. Some regions may require more than one integral.  Be sure to include the upper and lower limits on the integrals and the proper integrands. The integrals cannot contain any 
[image: image59.wmf]u

 functions.   DO NOT EVALUATE THE INTEGRALS !!
e) For each region, determine the range of 
[image: image60.wmf]t

 for which that integral is valid.
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