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Instructions: 

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

SKETCH 
7. Strictly no mobile phones are allowed. 

 

Good luck 

Dr. Ali Muqaibel  

Serial # 
 
Key 
-2 points for not 
writing your serial # 



Problem 1:
 

  (15 points) 

1. Find the Fourier Transform of the following signals (Tables are attached)  
Indicate the property or pair number that you use      (6 points) 
 
a.  1( ) cos10x t tπ=   

 

b.  2 ( ) exp( 3 ) ( )
2
tx t t u t = Λ + − 

 
 

 
c.  3 ( ) ( ) cos(2 )x t t tδ π=  

 
2. Given the following energy signal  ( ) 2exp( 2 ) ( )x t t u t= − , 

a) What is the Fourier transform of this signal, X(f)?    (1 point) 

 
b) What is the energy spectral density, G(f)?   (1 point) 

 
c) What is the energy contained in the signal in the frequency range –B<f<B ?     (3 points) 

 
d) What is the total energy in the signal? (2 points) 

 
e) Show that you can get the same total energy using the time domain definition of energy 

2lim ( ) ( )
T

T
T

E x t dt G f df
∞

→∞
− −∞

=∫ ∫  (2 points) 
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Problem 2:  (15 points) 

a) Find the Laplace transform for the following signal by definition 
Part I: 

 (3 points) 
(Laplace transform integral) 

 

b) Find the Laplace transform for the previous signal, by first representing it in terms of the step 
function u(t), and then using the provided tables for Laplace Transform  (3 points) 

 

c) Show that the two answers in part (a) and (b) are equivalent (in case they have different forms, 
otherwise indicate that they are equivalent)    (1 point) 

 

Part II :

a) 

 Find the inverse Laplace transform for the following signals    (8 points) 

1 2

16( )
8 12

Y s
s s

=
+ +

      b) 2 2

10( )
( 2)

sY s
s

=
+

 



Problem 3:

1. Consider the following LTI system characterized by its transfer function  H(s): 

    (10 points) 

 
a) For a given input signal X(s) and a transfer function H(s), give the general expression of 

the output signal y(t). (i.e How do we find the output y(t)?) 

 
b) Write the general relation between the energy spectral density of the output signal 

( )yG f , as function of the transfer function, H(f), and the energy spectral density of the 
input signal, ( )xG f  . 

 
c) Mention three advantages of using Laplace transform rather than Fourier transform? 

1) More signals are transformable. 

2) Can be used to find the transient response in addition to the steady state response. 

3) Initial conditions are automatically included. 

d)  Using Laplace transformation (DO NOT perform graphical convolution), Find out 
and sketch

( ) ( )* ( )y t x t h t=
, y(t) which is given by the convolution of the shown input signal and impulse 

response, , show all details and important points on your sketch. 

 

 

 

H(s) Y(s)  X(s)  

(1.5 point) 
 
 
 
(1 point) 
 
 
 
 
 
 
(1.5 points) 
 
 
 
 
 
 
(6 points) 
 
 
 
 

Laplace (r(t))= 2

1
s
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____________________________________________________________________ 
  Good Luck, Dr. Ali Muqaibel 


