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1. Answer all the questions.
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OUEST‘ION ONE (25 marks)
(a) Determine the Fourier transforms of:
O =) un-2) . 51
Gy x(n)y=2+ cos(gn + g) [pt. 5]
(b) A particular LTI system is described by the difference equation
y(n) —y(n—1) — sy —2) = x()

Determine the impulse response of the system. [pt. 5]

(¢) Find the signal corresponding to the following Fourier transforms.

© X)) = 1__3_m [pt. 5]

. I
1,-i (=)
2 %
+e

1 ;
_Lpmil@
1 3¢

s jm — .
(ii) X(e )“1._%8—;%_%@»-;20) [pt. 5]

QUESTION TWO (25 marks)

(a) For the LTI discrete-time system shown below:

-+ ot
X[n] wﬂb? z [n] de Ia‘j J b
+..
_ . /"ﬂ,‘

(1) Find the difference equation from input x[n] to output z[n] (ignore y[n] for
this). [pt. 5]
(i)  Find the impulse response h{n] from input x[n] to output z[n]. [pt. 10]

(i) Find the overall impulse response Ryperqu[n] from input x[n] to output y[n].
[pt. 5]
(b) Consider the continuous-time signal

x(t) - sinfgft)

Where f is a positive finite values. Signal x(¢t) is sampled using a train of impulses
with periodicity T, 2*es §(t — kT) to obtain x.(t).
Determine the range of values for T that allow complete recovery of x(t) from x.(t).

[pt. 5]
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QUESTION THREE (25 marks)

(a) What is amplitude modulation? Consider the signal x(t) shown in figure below.

. [pt. 1+6+6]
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Draw y(t) tor each of the tollowing systems.

(i)
<t c)g&p:m;l iy x( )
by 2 2
(ii)
x5} —%}E—v W)
cos S

(b) Suppose that x(t) has the Fourier Transform shown in figure below. Find Y (w) for

each case in part (a). [pt. 616]

REISS
|
QUESTION FOUR (25 marks)
(a) Determine the z-transform of the following signals: [pt. 3+3]
@ x@) =n(-1)"u(n)
_3: n =
iy x(n)= {(2) 25
0, n<4
(b) Find the inverse z-transform of
Z 1
X@) = i el <5 [pt. 10]

(c) A causal LTI system is described by the difference equation:
2y(m)=-3yn—1) —yn—2)+x(n-1).
Find the system function H(z) and impulse response h(n). [Pt. 9]
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Table 1. Continuous Time Fourier transform

No. x(t) X(w)
1 e~y () ! 0
P a>
1
2 el —1) - a>0
a-— jw
2a
3 ~alil L
e PR a>10
1
4 te " u(t e
e " u(t) @t o) a1
5 "e My (t) "-—n-l———— 0
(a + ja))n-i-l a=>
6 8(1) 1
7 1 2md{w)
3 e/t 2 d(w — wy)
9 cos wyl 7 [6(w — wp) + §{w + wp)]
10 sin gt jn[S(w+aJQ) - §{w — wp)]
11 u(t) H3(®)+.—1‘
2 1
12 sgn! —
Jjw
T e
13 cos ayt 1(t) = [8(w — wp) + 8w + wy)] + m—
2 Wi — w?
14 sin wot u(t) Z 15— o) ~ 6o + wp)] + —2—
2 Wy —
et o
15 e sin wot u(t ——— e
of u(z) @t o)y Tl a>0
_ a+ jw
14 e~ cos wot u(t) . —
of 1(#) @r o a>0
t
17 rect(m) T sing (ﬂ)
T 2
5%
18 2 sine (W) rect (—“l)
T 2W
t T wT
19 Al — Zsine? | o
() 5 ()
%4 Wt W
20 T sine? [ 2L A (_)
2 ( 2 ) 2W
21 ;0 8(t —nT) wo _z_: 8{e — nax) wo =
22 emitn? T/ dmemiet
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Table2. CT Fourier Transform Operations

Operation x(H) X(w)
Scalar multiplication kx(t) kX (w)
Addition x1{t) + x2(1) X (@) + Xo(w)
Conjugation x*(t) X*(—w)
Duality X{t) 2rx(—w)
Scaling (a real) x(at) Ly (9>

lat a
Time shifting x(t — ty) X{(w)e I
Frequency shifting (wq real) x(t)e/ o X (w — wy)
Time convolution x0(8) * xo(8) X () Xz (w)

1
— X (@) * X2 {(w)

Frequency convolution x1(£)x2 () 5
v
) ) , ] dll-x
Time differentiation I (Jw)' X (w)
X(w)

Time integration

/ x(w)du

—= + 7 X (0)d(w)
jo

Table3. Some Trigonometric Identities

sin?x 4-cos?x = 1

cos’ x — sin® x = cos 2x
cos’x = $(1 + cos 2x)

sin® x = $(1 — cos 2x)
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Table 4. DTFT properties

ISCRETE-TIME FOURIER THRANSTORM

A, Properiies of the discrete-time Fourier iransform
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B Diserete-time Fourier Lransform table
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Table 5. Z-Transform
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5.4 - Properties of z-Transform
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