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Instructions: 

1. This is a closed-books/notes exam. 
2. Read the questions carefully.  Plan which question to start with. 
3. 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. 
4. Work in your own. 
5. CLEARLY LABEL ALL SIGNIFICANT VALUES ON BOTH AXIES OF ANY   

SKETCH 
6. Strictly no mobile phones are allowed. 

 

Good luck 

Dr. Ali Muqaibel & Dr. Adnan Andalusi
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Problem 1:

Choose (Circle) the correct 

  (10 points) 

answer (or) answers
 

:     (5 points) 

a. If y(t) is a real function of time then the magnitude of its Fourier transform is 
(even, odd)  function of frequency. 

b. The spectrum of a discrete time sampled signal is  
(Periodic in frequency, non-periodic in frequency). 

c. The shown signal can be represented by 

 (  -u(t)+u(t-3)  , -2 ( ) (- 3)u t u t× + ,  ( 0.5)
3
t

Π − , -2 sinc (3t)  )  

e. The signal z(t), shown in the previous figure, is  
 ( energy signal, power signal, neither energy nor power) 
 

d. A system which is represented by 2( ) cos( ) ( )y t t x t= + , where x(t) is the input signal and 
y(t) is the output signal is 
 ( time varying, time invariant, linear, non-linear ) 

 
  (5 points) 

2. State whether 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. ( ) ( )u t dt r t
∞

−∞

=∫ . 

b. The ramp response of a causal system is zero for t <0 .       
   

c. The z-transform of the sequence x[(n-1)Ts] is z-1X(z), where X(z) is the z-transform of x[n Ts].  
    

d. The convolution of two signals x(t) and y(t) in the time domain is equivalent to convolving X(f) 
and Y(f) in the frequency domain.  

e. The bandwidth of a pulse is inversely proportional to its time duration.  
 
 
 

Q a b c d e 
T or F      

 
 

 

t 

z(t) 

(3,0) 

(0,-2) (3,-2) 



Problem 2:

Consider the following periodic signal f(t): 

                             
a) What is the period and fundamental frequency of this signal? 
b) Show that the Fourier series of this signal is given by: 

 f(t) = 1/2  + (2/π)*[cos(π t) – 1/3 cos(3π t) + 1/5 cos(5π t) –1/7 cos(7π t) + …] 
c) Give the exponential form of this Fourier series. 
d) Give a simple plot of the double-sided line spectra of this signal (both magnitude and 

phase), and specify which one is even or odd. 



  (10 points) Problem 3:

Consider the following signal which is sampled using ideal impulse train at a rate of 10 
samples/second.  

    (10 points) 

( ) 1 4cos(4 )x t tπ= +  
 
a) Calculate the power of x(t). 
 
 
 
b) For the first 4 samples fill in the following table: 

 

 

 

 

 

 

 

c) Find and sketch

 

 the magnitude of X(f), which represents  the magnitude spectrum of x(t). 

 

 

 

 

 

d) Find and sketch |Xs(f)|, which represents the magnitude spectrum of the sampled signal xs(t),  
Your sketch should show the range of frequencies -25<f<25   Hz. 

 

 

 

 

 

 

 

 

e) Suggest a method to reconstruct x(t) from xs(t)? 

 

f) What is the minimum required sampling frequency to avoid aliasing? 

 Sampling Time Sampled Value 

n nTs x(nTs) 

0   

1   

2   

3   

(1 point) 
 
 
 
(1 point) 
 
 
 
 
 
 
 
 
 
 
(3 points) 
 
 
 
 
 
 
 
 
 
(3 points) 
 
 
 
 
 
 
 
 
 
 
 
 
(1 point)  
 
 
(1 point) 
 



Problem 4:
Consider the following circuit: 

  (10 points) 

 
 

1) Write the equivalent Laplace transform model for this circuit. You can assume that the 
initial conditions are all zero (vC(0)=0 and iL(0)=0). 

2) Assume the output Y(s) is the voltage VR(s). Find the transfer function Y(s)/X(s). 
3) Assume that C=1F, L=1H, R=2Ω, and the input is a step: x(t) = u(t). Find the output 

function y(t). 
4) Suppose now that C=1/8 F, L=1H, R=6Ω, and the input is x(t)=exp(-t).u(t). Find the 

output function y(t). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problem 5:
A. Find the Fourier transform of the following signals (Tables are attached, If needed)  

  (10 points) 

Hint: you may use successive differentiation      (4 points) 
 
 
 
 
 
 
 
 
 
 
 
 

B.  A linear fixed (time-invariant) system has the following step 
4( ) 2 ( 1)ta t e u t−= +

response       (6 points) 

 
 

 
a. Sketch the step response as function of time.  (1 point) 
 
b. Is this system causal or non-causal? UJustify your answerU. (1 point) 
 
 
 
 
c. Find the impulse response, h(t)?   ( 1 point) 
 
 
 
 
 
d. What is the output if the input is ( ) ( 2) 3 ( 4)x t t u tδ= − + +    (1 point) 
 
 
 
 
 
e. If the input is now given by 1( )

4
tx t − = ∏ 
 

, what would be the output of the system. (2 points) 

t 

y(t) 

(4,0) 

(2,-2) (3,-2) 

t 

a(t) 
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____________________________________________________________________ 
  Good Luck, Dr. Ali Muqaibel 


