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QUESTION ONE

(a) An electrical network has the following impulse response

hpy = 15¥10% 78, 120
, t<0
(i) Find the spectrum of the impulse response [4]
(i) Find the network’s amplitude response to an input sine wave of
amplitude 2 volts and frequency 200 Hz [6]

(b) Find and sketch (and label) the Fourier transform of the following signal

1 |t|<a

f(t) = { 7]

0 |t|>a

(c) Calculate the output y[n] of a digital system whose inputisx{#] =[0, 1, -1, 1, 1]
and impulse response is An] ={3, 2, 4, 1] by using circular convolution

(8l



QUESTION TWO

(a) By calculation and/or use of Fourier transform tables, find the Fourier
transform, X (o), of the following signals

(i)

x(1)
2
2 t
[note: express your answer in terms of the sinc function) [7]
(i) x(®)=e™ cos(10)u(r) 7

(b) (i) Define statistically independence when used in association with probability
theory.

(2]

(ii) Two cards are dealt one at a time, face up, from a shuffled pack of 52
cards. Show that these two cards are not statistically independent

(4]

(c) What is the difference between cross-correlation and auto-correlation. Give
any one typical application where correlation may be used

(3]



QUESTION THREE
(a) Given that
3
X
—(10- if 0<x<10
F()={5000 007 %) ¥ 0=+
0 elsewhere
(i) Show that f(x)is a probability density function [3]
(i) Determine P(X > 6) [4]

(b) A digital processor is described by a unit impulse response,
h[n]=[0 1 2 3 4]. Ifthe input sequence isx[n]=[1 4 8 2], determine the
output, y[n]
[5]

(c) Given the following probability density function

—l—t O0<t<?2

v(it) =42
0 otherwise
Caiculate the following,
(i) mean [3]
(ii) variance [5]
(d) Sketch and label the Fourier transform of the impulse delta function [2]
(e) Verify the time-shifting property of the Fourier transform [3]



QUESTION FOUR

(a) Determine f(2< X < 3)given that the probability density function of the
random variable X is given by:

f) = %(x+1) Jor 2<x<4

0 elsewhere

[4]

(b) Find the Z-transform of the following signal:
x[n] = 0.5"u[n] [4]
(c) Find the inverse Z-transform of the following signal

(z-1(z+0.8)

O =05 e 702)

[5]

(d) Find the Fourier transform of the following signal at frequency f =3 Hz:

t 0<r<1
1) = 8
*(®) {0 otherwise 6]

(e) Using the tables of common pairs and properties of the Fourier transform find
the Fourier transform of the signal

te M [4]




QUESTION FIVE
(a) Given the following information, determine y(¢) = x(¢) * A(z) [10]
x() h(r)
1/] |
0 1 { 0 2 t

(b) (i) Determine the time series, x[n], of the following DFT components,
X[kl ={2, 1+, 0, 14] [8]

(ii) Verify that the 12" DFT component is equal to the 0" component
in the above components [2]

(c) Perform the cross-correlation R, [£] of the following periodic sequences
x[n]=[2, 1, 3, 0] and A[n]=[3, 2, 4, 3] (5]
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