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Instructions:

This is a closed-books/notes exam.

. The duration of this exam is one and half hours.

. Read the questions carefully. Plan which question to start with.
Write explicitly the formulas that you use in your solution (e.g. by KVL ... by KCL).
No credit will be given if you do not show your formulas.

. Work in your own.
CLEARLY LABEL ALL SIGNIFICANT VALUES ON BOTH AXIES OF ANY
SKETCH
Strictly no mobile phones are allowed.

Good luck

Dr. Ali Mugaibel




Problem 1: (17 points)

1. State wither the following statements are True or False: (fill the table below with T or F)
+1 for any correct answer, and -0.5 for any wrong answer. Maximum=5, Minimum=0

a. For a linear time invariant system; a(f) = Ih(t dt .

b. Even functions are symmetric about the x-axis.

¢. The following system y (1) =5+x(1)+x (¢*) is instantaneous.

d. In the exponential Fourier representation, the complex coefficient X, is real if the
signal is half wave odd symmetric.

e. O()cos(2m)=0(t).
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2. Find the energy and the power of the following signal x (1) =2exp(-2 )u(t). (3 points)
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3. A continuous-time signal x(¢) is shown in the Figure. Sketch and label each of the following
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4. A system has the following step response a(t) = deu(t), what would be the output of the
system if the input is x(£) (4 points) ()
hint: you may use the convo!unom:! integral in terms of step response 1
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Problem 2: (8 points)
1. Perform convolution graphically to get the output. Show all steps and cases. Sketch the

output signal y (t)=x({)*h(t)
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Problem 3: (lﬁ points)

1. The complex Fourier series expansion of a periodic signal over an interval 0 <t =T'is
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b) What is the average value of x(f) over one period. (2 points)
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¢) Determine the amplitude of the third harmonic component. (1.8 points)
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d) Obtain the phase of the third harmonic component (1.5 points)
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¢) Determine the value of 3 harmonic coefficients in the trigonometric Fourier series
representation. a; and b3 (3 points)
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f) Is x() even ? Is it odd? Justify your answer. (1 point)
1£ » nst odd X U 6 nd even becarse.
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2. Sketch the magnitude spectrum of the following signal. (4 points)
Hint: you might want o represent the signal in exponential form.
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3. Evaluate the following Integral. Explain your answer (1 point)
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