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Question 1
a) Using suitable illustrative examples, one for each, differentiate between odd
and even signals. [6 marks]

b) The signal depicted in Figure Q1b is represented as g(t), after transformation,
the resulting transformed signal is given as h(t) = 1.5g(t) — 1,

Figure Q1b
i) Identify the type of transformation undergone by signal [2 marks]
ii) Draw suitable transformation table for the signal [4 marks]
iii) Draw the resulting signal h(t). [4 marks]

c) Determine and plot the following signal f[n] = u[n]+ (1- nu[n—1] +

(n- 2)u[n — 2],
where
, n=0
uln] = {0, elsewhere
and —2<n<4. [9 marks]

Total 25 marks
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PLEASE TURN THE PAGE....
Question 2

A continuous signal described by x(t) = cos(20007t) is sampled at a sampling rate
of 1900 Hz.

i. determine the frequency of the continous signal [5 marks]
ii. determine the frequency of the digitised signal. [10 marks]
iii. illustrate whether the signal is even or odd signal [4 marks]
iv. determine the apparent frequency at the 1, 3@ and 5" sample (i.e. n =
1,3,5). [6 marks]

Total 25 marks

Question 3

a) If the double-sided z-transform of a digital signal x[n] is:

o

X(2) = Z x[n]z™™

n=-—oo

Consider a digital signal represented as x[n] = na™u[n],

i. determine the z-transform of the signal [5 marks]
ii. ifa =1, determine the region of convergence of the signal. [5 marks]

Note that,
d d[ <
- - -n
dZX(z) dz[ E x[n]z ] .

n=-—oo

b) Define a digital signal as f[n] = x[n] + 0.5x[n — 1] + x[n — 2],

i. determine the z-transform of the signal [5 marks]
ii. determine the transfer function of the equivalent system [5 marks]
ii. using direct method, calculate the frequency response of the signal.

[5 marks]

Total 25 marks

PLEASE TURN THE PAGE....
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Question 4

a) Briefly discuss the conditions necessary for a digital filter to have a linear phase

characteristic and the advantage of filters with such characteristics. [5 marks]

b) An FIR filter has its impulse response, h[n] defined over 0 < n < N—-1

interval. Show that if N = 8 and h[n] satisfies the following symmetry condition:
hin] = h[N — 1 —n]
the phase of the filter is linear in nature whose generic value is given by
. N-1
ya H(ef“’) = Ta).
[20 marks]

Total 25 marks

Question 5

a)

b)

Z-transform and Laplace transform are useful tools in signal processing.
Considering an LTI system,

i) Describe the difference between Z-transform and Laplace transform.
[2 marks]
ii) Using suitable illustrative examples, explain the relationships between
z-plane and s-plane. [6 marks]

If the transfer function of the LTI system is given by

s+ 2
H(s)  s2—5s546
i) Determine the poles and zeros of the system. [3 marks]

ii) The LTI system is being considered for digital filter operation and
requires that it should be converted, using impulse invariant method,
determine the equivalent digital filter, if the sampling frequency is 8 Hz.

[14 marks]

Total 25 marks
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PLEASE TURN THE PAGE....
Question 6

a) Filters are useful tools in egineering and non-engineering industries. They may
be analogue or digital filters. Using suitable representative models, where
necessary, differentiate between analogue and digital filters. [6 marks]

b) Explain any five advatnages of digital filters over analogue filters.  [5 marks]
c) Recursive filters may be referred to as infinite impulse response filters. The IR

fiters form an effective way of achieiving long impulse response without
performing a long division. An example of an analogue form of such filters in s-

domain is:
s?+1
X(s) 5245546
Determine x(t). Note that L1 {ﬁ} = e~ %tu(t). [14 marks]

Total 25 marks

END OF QUESTIONS

Useful Transform Tables follow on the next page....

PLEASE TURN THE PAGE....
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PLEASE TURN THE PAGE....
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