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SULIT DELE40113: SIGNAL AND SYSTEM

SECTION A : 60 MARKS
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) A signal can be classified according to its behaviour. Explain the classification
of the signal, y[n] as shown in Figure Al(a) in terms of continuous or discrete
time, even or odd, periodic or nonperiodic and deterministic or non-
deterministic.

Suatu isyarat boleh diklasifikasikan mengikut sifat isyarat tersebut. Terangkan
klasifikasi isyarat, y[n] yang ditunjukkan dalam Rajah Al(a) sebagai masa
selanjar atau diskrit, genap atau ganjil, berkala atau tidak berkala dan

deterministik atau tidak deterministik.

Figure Al(a) / Rajah Al(a)
[4 marks]
[4 markah)
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(b) Sketch the odd and even signals of Figure A1(b).
Lakarkan isyarat ganjil dan genap bagi Rajah A1(b).

f(t)
N

+ 2

v

-2 -1 0 1 2t
Figure Al(b) / Rajah Al(b)
[8 marks]
[8 markah]

(c) A discrete-time signal x[n] is shown in Figure A1(c). Sketch the graph of
y[n] = x[2n] + 0.5 x[n—1].
Suatu isyarat masa diskrit x[n] ditunjukkan dalam Rajah Al(c). Lakarkan graf
ynl=xf2n] + 05 xfa—1].

xa] a2
2 2
d10K
B ¢ B - ! n
Figure Al(c) / Rajah Al{(c)
[8 marks]
[8 markah)
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QUESTION 2
SOALAN 2

CLO1 |(a) By referring to Figure A2(a), express the input-output relationship for the block
diagram of continuous-time LTI system.
Dengan merujuk kepada Rajah A2(a), dapatkan hubungan masukan-keluaran

bagi gambarajah blok sistem LTI masa selanjar.

Vi(t)
—> ()

x(t) y()

— h(0)

Va(t)

Figure A2(a) / Rajah A2(a)
[4 marks]
[4 markah]

CLO1 (b) Sketch the output y[n] = x[n] * h[n] by using graphical method where
x[n]=[2,0,-1]and h[n] =[1, 3, 2].
Lakarkan keluaran y[n] = x[n] * h{n] dengan menggunakan kaedah grafik,
dimana x{n] = [2, 0, -1] dan hin] = [1, 3, 2].
[8 marks]
[8 markah)

CLO1 |[(¢) Use the convolution integral equation to get the output y(t) of the continuous-
time LTI system, if the input signal x(t) and impulse response h(t) of the LTI
system are shown in Figure A2(c).

Gunakan persamaan kamiran konvolusi untuk mendapatkan keluaran y(t)
sebuah sistem LTI masa selanjar, sekiranya isyarat masukan x(t) dan sambutan
dedenyut h(t) sistem LTI tersebut adalah seperti yang ditunjukkan pada Rajah
A2(c).
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i(t) h(t)

v

p >

Figure A2(c) / Rajah A2(c)
[8 marks]
[8 markah)]

QUESTION 3
SOALAN 3

(a) The causality and the stability of a continuous-time LTI system can be
visualized through the zero-pole diagram. Express a stable and non-causal
system with the aid of a zero-pole diagram.

Kausaliti dan kestabilan sebuah sistem LTI masa selanjar boleh digambarkan

melalui rajah kutub-sifar. Ungkapkan sebuah sistem yang stabil dan tak kausal
dengan bantuan gambarajah kutub-sifar.

[4 marks]

[4 markah]

(b) Solve the inverse Laplace transtorm to obtain y(t), right-sided function with
partial fraction expansion method.
Selesaikan Jelmaan Laplace Songsang untuk mendapatkan y(t), fungsi sebelah

kanan dengan kaedah pengembangan pecahan separa.

6
(s® + 3s2 +2s)

Y(s) =

[8 marks]
[8 markah]
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Use the formula of Convolution Sum to get the output of the LTI discrete-time
system, if the impulse response, h[n] and input signal, x[n] are shown in Figure
A3(c).

Gunakan persamaan penambahan konvolusi untuk mendapatkan keluaran
sistem LTI masa diskrit, sekiranya sambutan dedenyut, h(n) dan isyarat

masukan, x(n) adalah seperti yang ditunjukkan pada Rajah A3(c).

x[n] h{n]
2 2
! 1]
g3 o “n o1 2 0
Figure A3(c) / Rajah A3(c)
[8 marks]
[8 markah)
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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

The following equation describes a causal system with zero initial conditions:
y' () + 5y'(6) + 6y(t) = 5x(1)

Figure out the transfer function, h(t) and stability of the system with ROC by applying

the Laplace transform and Partial Fraction Expansion method.

Persamaan berikut mengambarkan sebuah sistem kausal yang mempunyai nilai

keadaan awal 0:
y' () + 5y'(t) + 6y(t) = 5x(t)

Tentukan fungsi pindah, h(t) dan kestabilan sistem ini dengan ROC melalui Jelmaan

Laplace dan kaedah Pengembangan Pecahan Separa.

[20 marks]
[20 markah)
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QUESTION 2
SOALAN 2

According to Fourier Theory, a signal can be broken down into basic sinusoidal signals
that are harmonic to each other. The weighted sum of these basic signals are called
Fourier series. Evaluate the periodic signal in Figure B2 into a Trigonometric Fourier

Series as follows:

Berdasarkan Teori Fourier, suatu isyarat boleh dipecahkan kepada beberapa isyarat
asas sinusoidal yang harmonik antara satu sama lain. Hasil tambah isyarat-isyarat
asas ini dikenali sebagai Siri Fourier. Nilaikan isyarat berkala pada Rajah B2 kepada

Siri Fourier Trigonometri seperti berikut:
4
y(t) = ay + Z axcos (kwt) + bysin (kwt)
k=1

y(t)

3

v

-2n - 0 n 27 3t t

Figure B2 / Rajah B2
[20 marks]
[20 markah)

SOALAN TAMAT
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Laplace Transform Pairs

Appendix 1
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Z-Transform Pairs

Appendix 2
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Appendix 3

Fourier Transform Pair
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Properties of the Fourier Transform

Appendix 4

PROPERTY SIGNAL FOURIER TRANSFORM
x(1) X(w)
x, (1) X, (@)
x,(1) X,(w)
Linearity a,x (1) + a,x,(1) a X, + a,X, )
Time shifting x{t =1y) e 1o X(w)
Frequency shifting el x() X(w = ;)
e s ws)
Time scaling x(at) Tal L a
Time reversal x(=1 X(—w)
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Time differentiation d';(:) jo X(w)
Frequency differentiation (—j0x(t) axle)
dw
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n

Real signal

Even component
Odd component
Parseval’s relations
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5 2 ___l i 2
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Re{X({@)} = A(w)

JIm{X(@)}= jB(w)
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