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Problem 1:
 

  

a) Sketch the signal ( ) 3 ( ) (2 )x t u t u t= ⋅ −   showing all important values on both axes of the sketch.  
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b) Given the function ( )y t  shown to the right:    
 

Sketch the function    ( ) ( )y t y t− −    showing all 
important values on both axes of the sketch. 
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c) The step response of a linear time-invarient system is given by 
           
 ( ) ( )4 1( ) 2 3 1ta t e u t− + = + ⋅ +   

 
i) Is the system causal or non-causal? 
ii) Find the impulse response of the system in the simplest possible form. 
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  Since  ( )h t  is not zero for  some values of  t < 0   System is Non-Causal  
 
 
 
 
 
d) Consider the signal  z(t) shown to the right: 

       
i) Find both the total energy of z(t) 

and its average power
ii) Is  z(t)  an energy siganl, power 

signal, or neither energy nor power 
signal? 

.     
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  z(t)  is a POWER signal.  
 
 
 
e) Sketch the signal ( ) 5 2 ( )tf t e u t−= −   showing all important values on both axes of the sketch.  
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f) The double-sided amplitude and phase spectra of a siganl  

( )x t  are shown below. Write an expression for ( )x t . 
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g) The signal ( )x t  is given as:    ( ) ( )
3 5
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1( ) 5 sin 1
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 ∫ ∫ , where  ( )tδ  is the 

impulse function and ( )tδ
•

 is the first deravitive of the impulse function. 
 
 The numerical value of  ( )x t   will be (circle the correct answer): 
 

i) –2  ii)   0  iii)   3  iv)   5  v)   7 
  
 
 
  



Problem 2:  
 
Given  x(t) and h(t) shown below, find the convolution    y(t) = x(t) * h(t)   for all values of   t   in 
interval form. 
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 For    t – 1 <  –2  t  <  –1   
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For    t – 1 <  –2  t  <  –1   
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Problem 3:  
 
For the periodic signal x(t) shown below, find the following trigonometric Fourier series coefficients: 
 

i) a0 
ii) a4 
iii) b3 
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 T0 = 6 seconds   ω0 = 2π / 6       
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  Because x(t) is an even function. 


