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Sketch the signal x(7) = [sin(ws)|and show that its Fourier Series is given by

2 4(1
x(1)==- 7(7 cos(2wqt) +icos(4w01) + icos(6w0z) e
V4 n

3 15 35
17}
It is given that the sum of two new signals x;(#) and x,(?) is
X3 (1) + x2(0) = x(1)
Moreover it is known that
0(0) - x5 = sin(wpr)
Sketch the signals x)(¢) and x, (1)
(6]
From the above relationships determine without further Fourier analysis the Fourier
series for xy(¢) and x, (1)
[10]
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The transfer function of a real time-invariant system is given as

H(s)= b

s~1

a) The output v(f) from this system is observed to be

= e T3 Jor =20
=0 for 1<0

where a=1

Determine the input x(¢)

[12]
b) What is the output when the input is x)(1) = 10¢/3 for all 12
151
¢) Determine the output when the input is x5 (1) = 10e™/% forall ¢
151

d) Hence show that when the input is x3(r) = 6cos(3¢) for all 7 the output is given
by

i) = % [005(31) +3 sin(31)]
(1]
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a) Determine the z-transform X{(z) of the signal
x(n)=(-08)" —02"  for n=0]123..

Hence, determine the poles and zeros of X(z) and place them on the z-plane.

3]
b) A transfer function /(z) is given as
H(z)=1 43272432740

What is the amplitude response at 8 = % ?

16]
The input signal to H(z) is x(1n) = cos(rwy1’), where wy =27 10% rad /s and
7= %10_3 s. What is the output from H(z)?

71
Determine the zeros and poles of H(z) on the z-plane and sketch their positions

7
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A causal digital filter has an impulse response /(») given by

OY=1 h()y=—4 h(2)=6 hB)=—-4 h#)=1 , h(n)=0 for

Determine its transfer function H(z)

nzs

91
Sketch the amplitude response of H(z) and indicate on your sketch the main
features.
19]
The input x(n) has a z-transform X (z) given by
a+bz
X(z)= —( 5
(l-z
where a,b are real coefficients
Determine the output y(n) for n=0,1,2,3,4 and show that y(1) =0 for n>35
[15]
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i) Show that the Laplace Transform of cos(w,f). 20 is given by

s* +wg
151

ii) The Laplace transform of a causal signal x(¢) is given as X(s). Determine the
Laplace Transform of ¢**x(r), 120 and &>0.

[4]
iii) A causal linear time-invariant system has a transfer function
Hn=1—"%
(s+a)" +w;
a) Determine the differential equation that relates the input x() and the
output y(?)
18]
b) Use the above results, or otherwise, to determine the impulse response
(1)
[12]
¢) Sketch the amplitude frequency response of H(s) for &>0.
14]
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