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QUESTION 1

(a) With the help of the following signal, x(t), discuss the three different types of transformations of the

independent variable, t. (8]
x(t)

AN

-1 a 1 2 3 t

(b) From the definition of the average power of a periodic signal, (i) derive Parseval’s theorem and {ii)
explain its spectral interpretation. [4]

(c) Discuss the two classifications of signals that have to do with the measure of the size of a

signal. Give examples. {41
{d) With the help of an example, explain the sifting property of the unit impulse signal [2]
(e) Discuss any two classifications of properties of systems, giving an example for each. [4]
(f) What is the main idea behind Fourier series? [1]

(g) Prove the linearity property of the Laplace Transform [2]
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QUESTION 2

{a)(i) Give and explain two possible sequences of operation by which the signal transformation
y{t) = x(2t — 6) can be realized from x(t). (ii) Sketch and label y(t) from the given x(t) below.  [8]

x{t}
1

-2 -1

\/312 t—»

-1

{b) For the waveform y(t) shown below:

!;{g} 2A

A ,—-{

T 0 Tz z
— 4

Determine the energy and the mean value. [4]

{c){i) Sketch the continuous-time signal a(t) = 4 X rect (i;—fﬁ) and (ii) derive an expression for its

energy. (4]

{d) Sketch the even and odd components of the signal x(f) = 2rect (i- - 2) (4]
. . . . . T . b1

(e) Determine the fundamental period of the discrete-time signal x[n] = cos (;n) + sin (;n). 12

(f} Show that the following two signals are orthogonal

rect (—:—_) and £ X rect (—:-) [3]
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QUESTION 3

(a) Derive the exponential Fourier series from the trigonometric Fourier series. [5]

{b)(i) Find the Fourier coefficients and (ii} sketch the corresponding line spectra for the following signal
x(t) = 1+ sinwgt + 2coswgyt + cos(2w4t+ T/y) ' [10]

(c}) Obtain the trigonomaetric Fourier series of a periodic voltage signal defined by the following equation.
[10]
—-1<t<0

1,
x(t) =x(t+2)={z 0sts1
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QUESTION 4
(a) Show that the system described below is a time-varying-parameter system 2]
y(©) = (sin)x(t —2)
{b) Determine the input-output relationship for the system shown below. [4]
H, e
X + H, > v

(c) Determine if the following systems are: (i) time-invariant, (ii} memoryless, (iii) Linear, or (iv) causal.
lustify your answers. ‘

o o x(6) )
L )’(t) T 24x(e-5) Bl
2. yln]l = x[3-n] : [5]
(d) Differentiate between a stable system and an unstable system, giving any suitable examples. (4]

(e) Show that a system with the input x(t) and output y(t) related by the foilowing equation is
invertible. 3]
(&) = x(t +2)

(f) Sketch a block diagram representétion of the system defined by the following difference equation. [2]

yln] + -35-37[1: — 1] = 5x[n]
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QUESTION 5
(a) Find the Laplace transform and the region of convergence (ROC) of the following signal, x{t). Sketch
ROC. [6]
-2
e a3t g
3 e 3 u{~t)
(b) Compute the impulse response of a system with the transfer function, H(s), as given below. Assume
the input x(¢) and output ¥{z) are related by ¥{(s} = H{s)X{s) [5]
25245
H(s) = 5
) 52+ 35+2

(c) Use Parseval’s theorem to calculate the average power of the following signal. 71
x(£) = 7 — 10 cos(40mt — T/, ) + 4sin(120m) :

{(d)(i) What is aliasing? A CD system has a sample rate of 44 KHz, (ii) what is the highest frequency that
can be sampled by this system without aliasing? [2]

(e) A causal digital processor with input response hfn] is fed with input sequence x[nj, as given below.
Determine the output y[n]. [5]

hin] = [3,4,2,3]
x[n] = 28[n] +8[n — 1] +38[n — 2] + 56[n — 4]



