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Name:
Osman Mazhar

Problem
Points
Score

1a
10
10

1b
10
10

1c
10
06

1d
10
01

2a
10
03

2b
10
01

3a
10
10

3b
10
10

3c
10
06

3d
10
10

Total
100
67

Notes:

1. The exam is closed books/closed notes – except for one page of notes.

2. Please show ALL work. Incorrect answers with no supporting explanations of work will be given no partial credit.

3. Please indicate clearly your answer to the problem. If I can’t read it (and I am the judge of legibility), it is wrong. If I can’t follow your solution (and I get lost easily), it is wrong. All things being equal, neat and legible work will get the higher grade.(
Problem No. 1: Classification of Signal and Systems

Consider the signal and system shown below. The system is characterized by an input/output relation. Think of it as follows: when you apply a voltage for the first time, the output starts at zero volts. As you increase the voltage, the output increases as shown on part A of the curve until you reach a maximum. As you subsequently decrease the voltage, the output drops along curve B. As you continue to decrease the voltage, the output varies along curve C, etc. As you continue to cycle the voltage, the output never returns to curve A, but remains in the cycle B, C, D. You might consider this a simple model of a magnet.
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(a) Classify the system using as many concepts discussed in Chapters 1-3 as possible. Be sure to justify your answer – answers with no justification get no credit.

Non- Linear:


The transfer function is clearly not a straight line.

Dynamic:
Future values of the output are dependent on the past values.



(b) Represent the input signal, x(t), as a combination of singularity functions.
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         1



0 0.5

 0.5       1.0

        1.0        1.5    2.0   

   2r(t)
              - 2r(t – 0.5)  -  2r(t – 0.5)     + 2r(t – 1)  +  u(t – 1)  -  u(t – 2)

x(t) = 2[r(t)] – 4[r(t – 0.5)] + 2[r(t – 1)] + u(t – 1) – u(t – 2)

(c) Compute the power and the energy of the input signal.


2t,
  0  <  t  <  0.5

x(t)
=
-2t,
0.5 <  t  <    1



1,
  1  <  t  <    2


Thus Power, P = 0.

(d) Compute the DC value of the input signal.

Since the signal is aperiodic, its average or DC value is zero.

Problem No. 2: Time – Domain Solutions

Consider the signal and system (described by its impulse response) shown below:


      x(t)
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(a) Compute the output, y(t), for the system shown above:

Since h(t) is even, h(() = h(-().

Case I:





  Case II:









-1    t
          1       (

Case III:





Note:  The output waveform is the









same for   0 ( t ( 3 as is for
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(b) Is the system causal? Explain?

System is non-causal because h(t) ( 0 for t < 0.

Problem No. 3: Fourier Series

One period of a periodic signal is shown below:


        x(t)





        Filter:

  2





         x(t)
A Linear System That      y(t)


  1







Removes All 









Frequencies

Above 30 Hz.


   0.01     0.02     0.03     0.04
    t (sec)

(a) Using symmetry arguments, explain which Fourier coefficients of the trigonometric Fourier series will be zero ({an} and {bn}).

Even:
Since the function x(t) can be duplicated on the –t axis by simply obtaining a mirror image of the signal across the y – axis, the function is an even function. Thus all bn = 0.

(b) Compute the first term in the trigonometric Fourier series, a0.




(c) Compute the remaining coefficients of the trigonometric Fourier series.




(d) Compute the power of the output signal, y(t).
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