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GOOD LUCK 

  تسلسل  الشعبة  رقم الطالب SOLUTION اسم الطالب
 

Instructions: 1hours 30 mins allowed, answer all questions 
 

Q1. (20marks, 20 mins short answer questions) 

(a) The step response of an LTI system is given by )(1)( 5.0 tuety t . Calculate its impulse response )(th . 

(b) Determine the frequency response )( jH  for the system in part (a). 

(c) Find the frequency response for an LTI system described by the difference equation: )1()3/1()(2)(  nynxny . 

 (d) Calculate the autocorrelation of the signal )1()3/1()(  nunx n . 
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Q2. (40 marks)    

 
(a) (i) Compute the complex Fourier series (FS) representation for the periodic signal )(tx shown below.  

     (ii) Determine the DC part and the first harmonics of the signal )(tx . 

   (iii) Write an expression for the FS coefficients of the signal )4/( 0Ttx  . 

   (iv) Write an expression for the FS coefficients of the signal 
dt

tdx )(
 . 

   (v) Compute the Fourier transform (FT) for the signal )(tx . 

 

(b) (i) Compute the FS coefficients ka , for the discrete-time (DT) signal )2cos(2)( nnx  .  

      (ii) Sketch the FS coefficients, ka , obtained in (c) part (i), for the interval ]3,3[k . 
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since  20 To  and kjke )1(  . Thus, 
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(iii) F.S. coefficient of 4..
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(iv) F.S. coefficient of 0
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(v) F.T. of periodic signal can be obtained from the FS coefficients as:    
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Q3. (40 marks) 

(a) Let )(1 tx FT )(1 jX  and )(2 tx FT )(2 jX ; be two different FT pairs.  

Show that )()( 21 txtx  FT )]()([
2

1
21 


jXjX  , where   denotes the convolution operation. 

 

(b) (i) Determine the frequency response )( jH  for an LTI system with impulse response ||2)( teth  .  

(ii) Sketch the magnitude and phase spectrum of the system.  
(iii) Calculate the amplitude distortion caused on the DC part of the input signal  ttx 2cos1)(   when processed by 

the system. 

(c) (i) Find the FT for the DT signal )()2/1()( nunx n . 

     (ii) Determine the discrete-time signal )(nx having the FT  2cos)( jeX . 

(d) (i) Determine and sketch the FT )( jY for the signal ttxty 0cos)()(  , given )( jX  as shown below. 

     (ii) Determine the continuous-time signal )(tx having the FT )(5.0)(5.0)( 00   aa PPjX ; where 

)(aP  denotes a rectangular pulse in frequency domain. 

A A
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(b)  
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(ii) Magnitude spectrum sketch (note that 0)(  ):  
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(iii) DC part is the component of )(tx with the frequency 0 . From |)(| jH in part (ii), this 

component has amplitude distortion of 2/a =1. 
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(ii) Recall that the DTFT of a delayed unit impulse is a complex exponential:    0  0
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Therefore, the inverse DTFT of    2cosjeX  may easily be found if we expand it in terms of complex 

exponentials:  
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Thus, it follows that  nx  is 
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  Therefore using the convolution (in frequency) property,   t
t
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 Sketch:  tx  is a cosine wave but with the amplitude of a sinc function. 

 

 


