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Question One (15 marks)

The input x[n] and output y[n] of a discrete-time system are related by:

y[n]=x[2n]+8

i. Is the system Linear? Justify your answer.  					[5]
ii. Is the system Causal? Justify your answer.					[5]
iii. Is the system time Invariant? Justify your answer. 				[5]

 Question Two (15 marks)

A causal discrete time (LTI) phase FIR filter is described by the impulse response:

h[n]=[2 -1 1 2]   

If the system input is given by:

x[n]=[1 -2 3 2]

a) Sketch the impulse response of the filter (.					[2]
b) Determine the signals, and sketch it.	                                    [4]
c) Use tabulate time domain convolution to find the system output y[n].                     [9]

Question Three (30 mark)

a) Use the z-transform table provided to find the z-transform of the following sequence:
x(n)=25sin(0.167𝝅n)u(n) 						          [6]

b) The input x[n] and output y[n] of a causal discrete time LTI system are related by the following difference equation:

	y[n]+1.2y[n-1]+0.3y[n-2]-x[n-1]+x[n-3]=0
         
Find the transfer function H(z).  						         [12]


c) The input x[n] and output y[n] of a continuous-time LTI system is given by  the following difference equation:

y[n]-()y[n-1]+()y[n-2]-x[n]=0

Produce an expression for the frequency response function of the system H() .
         [12]
Question Four (40 marks)

a) Calculate the filter coefficients for a 3-tap ideal FIR low pass filter with a cut off frequency of 1000 Hz and a sampling rate of 10000 Hz using the Fourier Transform method.                                                                                           [10]
b) Designs a 5-tap bandpass FIR filter who’s lower and upper cut off frequencies are 1000 Hz, and 1250 Hz, respectively. Assume the sampling frequency is 5000 Hz, list the FIR filter coefficients. 						        [15]

c) Briefly explain the meaning of :

i. Time Division Multiplexing TDM
ii. Modulation and demodulation
iii. ASK digital modulation
iv. FSK digital modulation
v. Baseband System 
        [15]
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Properties of z-transform table 


	Line No.
	Signal

	z-Transform

	Region of Convergence

	1
	
	
	 

	2
	
	1
	Entire z-plane

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	











Formulas for Ideal FIR filter coefficient calculations.


	Filter Type
	Ideal Impulse Response
 (non-causal FIR coefficients)

	Lowpass
	

	Highpass
	

	Bandpass
	

	Bandstop
	

	[bookmark: _GoBack]Causal FIR filter coefficients: shifting to the right by samples.
Transfer Function:

Where 
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