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SULIT BEUS0503: SIGNAL AND SYSTEM

SECTION A: 60 MARK
BAHAGIAN A: 60 MARKAH

INSTRUCTION:
This section consists of THREE (3) subjective questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi TIGA (3) soalan subjektif. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(a) Define Continuous Signal (CT) signals with related graphic representation.
Takrifkan isyarat berterusan dengan perwakilan grafik yang berkaitan.

[4 marks]
[4 markah]

(b)  Figure Al(b) shows a discrete-time signal x[n]. Based on the given signal

x[n], outline the output for the following signals:

Rajah A1(b) menunjukkan satu isyarat masa diskrit x[n]. Berdasarkan isyarat

x[n] yang diberikan, lakarkan keluarannya:

i) x[-n]
i) x[-n + 3]
iii) x[-n — 3]
*4  xm)
!
1
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Figure A1(b) / Rajah A1(b)
[6 marks]
[6 markah]
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SULIT BEUS0503: SIGNAL AND SYSTEM

(©) A continuous-time signals, x(t) is shown in Figure Al(ci) & Figure Al(cii)

Satu isyarat masa berterusan, x(t) ditunjukkan dalam Rajah Al(ci) & Rajah
Al (cii).

(1) Sketch the output for the addition of these two signals:

Lakarkan isyarat keluaran bagi operation penambahan kedua-dua

isyarat berikut:

x(t) X(t)

Figure Al(ci) / Rajah Al(ci)

(i) Sketch the output for the multiplication of these two signals:

Lakarkan isyarat keluaran bagi operation pendaraban kedua-dua

isyarat berikut:

-1 0 3 0 2
Figure Al(cii) / Rajah Al(cii)

[10 marks]
[10 markah)
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SULIT BEUS0503: SIGNAL AND SYSTEM

QUESTION 2
SOALAN 2

(a) Express the Laplace Transform for the following equation:

Tentukan Penjelmaan Laplace bagi persamaan berikut:

x(t) = e >t u(t)

[4 marks]
[4 markah]
(b) Write the inverse Laplace for the following equation:
Tuliskan Penjelmaan Songsang Laplace untuk persamaan berikut:

X(s) = J";il

s+ hs+ 0
[6 marks]
[6 markah]

(c) Find the Z- Transform and the Region of Convergence (ROC) for the following

equation:

Cari Penjelmaan Z dan kawasan penumpuannya (ROC) bagi persamaan

berikut:
z(n] = 2"u[n] + 3"u[-n — 1]

[10 marks]
[10 markah]

SOALAN 3
(a) Express the Fourier transform for the signal below:

Tentukan jelmaan Fourier bagi isyarat dibawah:

z1(t) = 3e % u(t)
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BEUS0503: SIGNAL AND SYSTEM

[4 marks]
[4 markah]

By using the discrete-time Fourier Transform, show the frequency response

H(Q) of the system below.

Dengan menggunakan jelmaan Fourier masa diskret, tunjukkan sambutan

frequensi H(Q) bagi sistem di bawah

vin)=Svin—1)=x(n)+4x(n-1)

[6 marks]
[6 markah]

By using the fourier transform, determine the output signal, y(t) for the

following LTI system if the signal is given by x(t) = 3e~>tu(t).

Dengan menggunakan jelmaan Fourier, tentukan isyarat keluaran, y(t) untuk

LTI sistem berikut jika isyarat masukan diberikan oleh x(t) = 3e~5tu(t).

dy(t)

T + 6y(t) = 2z(¢t)

[10 marks]
[10 markah]
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SULIT BEUS0503: SIGNAL AND SYSTEM

SECTION B: 40 MARKS
BAHAGIAN B: 40 MARKAH

INSTRUCTION:
This section consists of TWO (2) essay questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi DUA (2) soalan esei. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

Given an LTI system with the impulse signal h[n] and input x[n] as shown in Figure

B1. If an output y[n]is the response of the discrete convolution sum LTI system,

determine the expression of discrete convolution sum using graphical method.

Diberi LTI sistem dengan isyarat h/n] dan x[n] seperti dalam Rajah Bl. Jika keluaran

y[n]adalah tindak balas sistem LTI isyarat masa berjujukan, tentukan ungkapan

dengan menggunakan isyarat masa berjujukan konvolusi jumlah secara graphikal.

[ 20 marks]
[ 20 markah]
h[n]
1 1 1
o1 2 > n
x[n]
2
0.5
0 1 &
Figure B1/ Rajah Bl
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QUESTION 2
SOALAN 2

Determine the Laplace Transform using formula, then sketch the pole-zero plots in the

s-plane with the region of convergence (ROC) for the following function.

Tentu jelmaan Laplace dan lakarkan plot kutub-sifar dalam satah bersama kawasan

penumpuan (ROC) untuk fungsi berikut.
x(t) = e tu(t) + e *u(t)

[20 marks]
[20 markah]

SOALAN TAMAT
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SULIT BEU50503: SIGNAL AND SYSTEM
FORMULA FOR BEU50503 SIGNAL AND SYSTEM
Sl No. | Time Domain f(t) | S Domain F(s)
F(s) = f e—StF(t)de
0
1 Unit impulse & (t) 1
2 Unit step E
s
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3 t E
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SULIT BEUS0503: SIGNAL AND SYSTEM

=TRANSFORM PAIRS

The index-domain signal is x[n] for —0o < a1 < oo and the z-transfonm s

= 1 dz
X@)= Y s = ainl= o fx@a S

P 2 z

The RO is the sel of complex numbers 2 where the Z-transform sum converges,

Signal: x[n] —0en<ex - Transform: X(z) Region of
Convergence
4[n] 1 All ¢
e — ] g [z] =0, ifm. =10
|z = o, il < 0
1 I
uln] = lz| =
—u[—n—1] ! 2] = 1
1—z! o
a"ufn) L il > lal
1=az!
—a"u[—n— 1] . — |z| = |al
1 =az;!
az !
na” uln) T—as 12 lz| = |a|
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(n+ 11a” uln l lz| = |al
FrE—T- I| =
(1 — ﬂz—l)z
1 = [cosem. 7!
cos et uln 7| =1
[cos o) uln] oo T el -
. [simes, ]zt
sines.m) uln z| =1
[sim o, ] wln] 1= Zjcosm.]z T4z 2 |z] =
| —[reosa ]z ! _

[¥" cos eoon] ulm)] 1 — 2rjcosm ]z 1 £ 722 2 lz| = Ir|
[#" sima.n] wln] [rsino. ]z lz] = ||
: 1= 2rfcosm. o1 4 r2z-2 -

a", D=n=L 1—alzt
il = 0, otherwise [T [z| =0
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SULIT BEU50503: SIGNAL AND SYSTEM
Tahle 3.1
Short Table of Fourier Transiorms
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