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Answer the Following Questions

[1] Question One: Answer FOUR Points only (30 Marks)
a) Determine whether the following signals are energy signals, power signals, or neither.
(1) e, O<t<ow, a>0 ()= Acos(ot+0)
i = : , i) x(¢) = Acos( vt +
® 0, otherwise (@
b) (i) Express x(t) in Figure (1) in terms of the unit step function.
{ii) Sketch the derivative of x(t).
¢) Given x(t) in Figure (2), sketch:
Oy =—=t—1), (i) z(0) = 4x(t / 2)
d) Obtain the trigonometric Fourier series for the signal in Figure (3).
¢) Determine the exponential Fourier serics coetficients of the signal in Figure {4).
o A
&
10 K{mg"
R - g — »
] 4 ] 14 i H 0 e i
" b
Figure (1) Figure (2)
25 x%z)
|
i ¢
NANAA . >
4 -3 -2 -19 1 2 3 4 5 ¢ _ i | I
A T R ¢
Figure (3) Figure (4)
(30 Marks)

[2] Question Two: Answer FOUR Points only
a) Find the Fourier transform of the two-sided exponential pulse shown in Figure (5). Sketch the

transform.
b) A signal has Fourier transform:
5+ jo

X{oj=——a"T"—
(@) —0? + f2m+1

Determine the Fourier transform of these signals:

d’x(t
(1) (1) = x(2( = 5), (i) y(0) = djg )
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cr ke Do poansdorm of w(l) is x8(w)+1/jw, prove that:
b4 ' Jjm
Fleos wnl w(t)] = Ei‘s(w ".590) + @+ a)(})] + ;Dg P
i Eanl e agenal v corresponding to the spectral density function shown in Figure (6).
c1 % bannd peves (ilier s its lower and upper cutoff frequencies as 10 and 20 Hz respectively. If the
mpet penal i 1, de”u(®), caleulate the 1 — € energy of the input and the percentage that

ajw-ar gl e oulpul.
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| 4] Question Three: Answer FOUR Points only ' (30 Marks)

a)  Delermine the z-transform and its ROC for:
xn]=2"u{nlt+ [;—) ufn}

by Determine the z-transform of y[n] = n’a"un).
¢} Let the z-transform of a sighal be:
X{z)= __ﬂ_
7lz — Wz +0.75)
Find the initial and final values. '
d) A discrete-time system is deseribed by the difference equation:
y[n}-- 0.6yln 11— 0.05yin - 2§ = x{n] - xln - 1l

Find the impulse response.
¢) Determine Iow and Vou in Figure (7) if the lolfowing binary sirings are inpul at At to Ag; () 1T TLH
and (b) 1010 1010,
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Best Wishes
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