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Problem 1:   

a) (3 marks) Using the Fourier Integral definition, find the Fourier Transform of the 
shown signal   

 
 
 
 
 
 
 
 
 
 
 
 

b) (3 marks) A signal	ݔሺݐሻ, has the spectrum shown in the figure, Sketch the spectrum of 
the following signal.  

ሻሺ1ݐሺݔ ൅ 0.5݁௝଼௧	ሻ 
Show all important values on both amplitude and frequency axes.        
	

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 

c) (2 marks) Find the Inverse Fourier Transform of the following signal	ܺሺ߱ሻ ൌ ݁ି௔|ఠ|.
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d) (4 marks) The Fourier transform of the triangular pulse ݔሺݐሻ shown is expressed as  

ܺሺ߱ሻ ൌ
1
߱ଶ ൫1 ൅ ݁ି௝ఠ ൅ ݆߱݁ି௝ఠ൯ 

Using this information and the Fourier transform properties, find the Fourier transform 
of ݕሺݐሻ shown in the figure. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

e) (4 marks) An input signal, ݔሺݐሻ ൌ 4݁ିଷ௧ݑሺݐሻ, is applied to a system whose 
impulse response is ݄ሺݐሻ ൌ 5݁ିଷ௧ݑሺݐሻ. Use the Fourier transform to find the out of the 
system,  ݕሺݐሻ. 

 
 
 
 
 
 
 
 
 
 
 
  



Problem 2: 
a) A signal ݔሺݐሻ	is given by: ݔሺݐሻ 	ൌ 	2	 ൅ –	ሻݐ	ߨ	ሺ6ݏ݋4ܿ	    ሻݐߨሺ15݊݅ݏ8	

i. (1 mark) Determine the fundamental frequency ߱଴of the signal ݔሺݐሻ. 
 
 
 

ii. (3 marks) Determine the Complex Fourier Series coefficients, ܥ௞௫,  of )(tx  
 
 
 
 
 
 
 
 

iii.  (2 marks) Determine the magnitudes and phases of the coefficients ܥ௞௫ 
 
 
 
 
 
 
 

iv. (1 mark) Plot the magnitude spectrum of ݔሺݐሻ 
 
 
 
 
 
 
 
 

v. (3 marks) )(tx is passed through a lowpass filter with frequency response 
given by: 

ሺ߱ሻܪ ൌ
4

3 ൅ ݆߱
 

     Determine the Complex Fourier Series coefficients for the output signal, ܥ௞௬,  of 	ݕሺݐሻ. 
 
 
 
 
 
 
 
 
 
 
 
 



 
b) (3 marks) The Complex Fourier Series coefficients of a periodic signal, ݔሺݐሻ, are 

given as: 

0ܥ ൌ ݇ܥ	݀݊ܽ,5 ൌ
݆10
݇ߨ2

,				݇ ൌ േ1,േ2,…				 

The signal ݔሺݐሻ is transformed into	ݕሺݐሻ using the following expression: 
ሻݐሺݕ 	ൌ ሻݐሺ3ݔ2	 	൅ 	4    

Determine the Complex Fourier Series coefficients of ݕሺݐሻ, ܥ௞௬ 
 
 
 
 
 
 
  



Problem 3: 

i. (2 marks) Laplace transform of the signal ( )x t  is given by 3( ) 10 sX s se  . Find 
the Laplace transform ( )Y s of the signal ( ) ( )y t tx t . 

 

 

ii. (3 marks) The Laplace transform of the signal ( )x t  is given by 2
2 1

6
( ) s

s
X s 


 . Find 

the Laplace transform ( )Y s of the signal 5( ) 3 (0.25 )ty t e x t . 

 

 

 

iii. (4 marks) Find the Laplace transform of the signal ( )x t  shown in the figure.  
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iv. (2 marks) Find the inverse Laplace transform of 
2

2
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( )
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

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