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INSTRUCTION AND INFORMATION TO THE CANDIDATE 

1. Answer ALL parts of Section A and any THREE questions from Section B. 
2. Section A ca r ries 40 marks and Section B carries 60 marks. 

3. Start each question on a new page 

4. Use of calculators is permissible 
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SECTIONB 

Question 2 

a) Two digital signals are as fo llows 

y1 [n] = o[n]- o[n- 2] + o [n - 3] 

y2 [n] = 28[n] + o[n- 2] - o[n - 3] 

Determine the convolution of the two signals using the Z-transform method. [10 Marks] 

b) Show the relation between the Z-transform and the Fourier Transform. [10 Marks] 

Question 3 

a) The impulse response of an L TI system is h[n] = (~) n u [n] . Determine the output y[n] of 

the system when the input is x[n] = (~) n cos (7) u[n]. [10 Marks] 

b) Using block diagrams, differentiate between the parallel and cascade interconnection of digital 
systems. [10 Marks] 

Question 4 

a) A digital bandpass fi lter is shown below 

T T 

x [ n] __......; ___ __., J------~---. y[n] 

a. Write down the difference equation of the filter. 
b. Find an expression for its transfer function H (z) . 

Question 5 

[10 Marks] 
[10 Marks] 
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SECTION A 

Question 1 

a) Define the following terms 

a. Aliasing [3 Marks] 

b. Quantization [4 Marks] 

c. Linear time-invariant system [2 Marks] 

d. Digital fi lter [2 Marks] 

e. Sampling [3 Marks] 

b) Describe any one technical application of digital signal processing in 

a. Radar [4 Marks] 

b. Sound production [4 Marks] 

c. Medical electronics [4 Marks] 

c) Discuss the practicality of implementing the Discrete Fourier Transform (OFT) in comparison 

to the Continuous Fourier Transform (CFT) and Fourier Series. (14 Marks] 
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a) Check the system y[n] = x [n] + x[n + 1] + 3x [n - 2] for causali ty, memory and stab il ity. 
[10 Marks] 

b) Determine the signal x[n] corresponding to X[z] = log(l - 2z) where z = 0.3 + 0.3j is in the ROC. 
[5 Marks] 

c) Exp lain the following Z-transform of signal x[n] as a power series in z-1, and write down its first 
5 sample values (starting at n = 1). Also, sketch the z-plane poles and zeros of the signal. 

( ) 
z + 1 

Xz=-­
z- 1 

[5 Marks] 
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