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Q1 (a) Sketch the output of the following functions. Label your sketches carefully.

(1) y(t) = (sint).u(t n)

3 marks)
(i) y(6) =t*ult 2)

(3 marks)
i) y@) =u(t+2) —ut+ 1)+ ult—1)

(3 marks)

(b) Givenw()= 2%, P(t 6k), fundamental pcriod T, = 6s, analyzc the energy and
power sighuls depicled in the Figure Q1 (b). Identily whether the signal is cuetgy
signals or power signals

(7 marks)

(¢) Demonstiale whether the [ollowing sysleins ate lime invatiance ot nol. (Show
necessary steps for verification)

(i) »y(t) = x(4t)

(3 matks)
i) y(t) =e*¥

(3 tarks)
(i) y(©) = t>*®

(3 marks)

Q2 (a) A system can be classified into several system properties. Describe SIX (6) basic
system properties.
(6 marks)

(b) Consider the parallel combination of two LTI systems shown in Figure Q2 (b).
The impulse responses of the systems are as follow:

h(t) =26(t+2)—36(t+1)
(L) — 8t —2)
If the input x(t) is a unit step signal, evaluate the output waveform y(t). Construct
the output wavelorm based on your answer
(8 marks)
(¢) Detennine the Fowder seties of the wavelotmn shown in Figure Q2 (¢) ad

illustrate the amplitude and phase spectra.
(11 marks)
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Q3 (a) Compute the coefficients a;, using Fourier series analysis equation for the
continuous-time periodic signal

(1.5 0<t<l
() 105 1etaz

With the fundamental [requency wg = 1

§ 1 - i
Fourter series analysts equation ay, = [, x(Q)e ket
(7 marks)

(L) Determine the Foutier Transfotn of the following signals

(1) x(t) = sinwyt
(9 marks)

t
(i) x(O) = 2e 7u(l)
(9 marks)

Q4 (a) Fxplam briefly the differences between Fourier [ranstorm and [ aplace Transform
(5 marks)

(b) Laplace transform converts the equation of mathematical model from t-(time)
domain into s-(frequency) domain and Inverse Laplace Transform is vice versa.
By using the definition, solve the following equations:

(i) h(t) = (t—2)*u(t-2)
’ (4 marks)
@ 1) = e

(4 marks)

(c) Given the following differential equations, analyze the system by obtaining the
response y (L) subject to the given initial condition.

() Z+2y=12  where y(0) =10
(6 marks)

(i) ¥y 13y 1 2y=0 where y(0) = 0.1 and y'(0) = 0.05
(6 murks)
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