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CLO1

CLOl

SULIT DEE40113: SIGNAL AND SYSTEM

SECTION A : 60 MARKS
BAHAGIAN A : 60 MARKAH

INSTRUCTION:

This section consists of THREE (3) structured questions. Answer ALL questions,

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

QUESTION 1
SOALAN 1
(a) Visualize the graph using the given equation
fO) =ult+1) —u®
Lakarkan graf melalui persamaan yang dibevi

f@=ult+1)-ul®

[4 marks]
[4 markah]

(b) Sketch the even and odd signal for the continuous time-domain signal shown in
Figure A1(b)(i) and the discrete-time signal shown in Figure A1(b)(ii).
Lakarkan isyorat genap dan gawjil bagi isyarat masa berterusan yang

ditunjukkan dalam Rajah A1(b)(i) dan isyarat masa diskrit Rajah A1(b)(ii).

| yin
»(t) s
4 ol 1 2 3 4
K
| . 21
[ Tt 34
0 1 2 41
Figure AL(b)(i) / Rajah A1(b)(i) Figure A1(b)(ii) / Rajah A1(b)(ii)
[8 marks]
[8 markah]
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DEE40113: SIGNAL AND SYSTEM

A discrete-time signal is as shown in the Figure Al(c) below. Sketch the
following signals:

i. X[n=3]

ii. x[2n]

iii.  x[n+2]

iv. x[-n]

Isyarat masa diskret adalah seperti yang ditunjukkan dalam Rajah Al(c) di

bawah. Lakarkan isyarat berikut:

i xfn-3]
ii. x{2n]
.  xfm+2]
iv. x[-nf

xfn]

Figure Al(c) / Rajah Al(c)

[8 marks]
[8 markah]

3 SULIT



SULIT DEE40113: SIGNAL AND SYSTEM

QUESTION 2
SOALAN 2
CLO1 |(a) Explain convolution of continuous-Time Liner Time-Invariant (LTT) system.
Terangkan konvolusi sistem Masa-Berterusan Linear Varian-Bukan Pemasa.,
[4 marks]
[4 markah]

CLO1 | (b) Consider LTI system with the impulse signal x{#] = {2 50 4} and input
Hn]={413} ¥

T
If an output y [n] is the response of the discrete convolution sum LTI system
derive its expression using discrete convolution sum.

Pertimbangkan LTI sistem dengan isyarat x[n] = {2 50 4} dan
Hn)={413}. T
T

Jika keluaran y [n] adalah tindak balas sistem LTI isyarat masa berjujukan,

dapatkan ungkapan dengan menggunakan isyarat masa berjujukan
kownvolusi jumlah.

{8 marks]
[8 markah]

4 SULIT
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SULIT DEE40113: SIGNAL AND SYSTEM

(c) Consider the signal x(¢) and %(¢) shown in Diagram A2(c)(i) and Diagram
A2(c)(ii). If an output y(¢) is the response of the continuous time LTI system
determine its expression using convolution integral.

Pertimbangkan isyarat x(t) dan h(t) ditunjukkan dalam Rajah A2(c)(i) dan
Rajah A2(c)(1)). Jika keluaran y(t)adalah tindak balas sistem LTI masa yang

berterusan, tentukan ungkapan dengan menggunakan konvolusi kamiran,

x(t) A
1

P
-

t
Figure A2(c)(i) / Rajah A2(cj(i)

h(t)

4

Figure A2(c)(ii) / Rajah A2(c) (%)

[8 marks]
[8 markah]
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SULIT DEE40113: SIGNAL AND SYSTEM

QUESTION 3
SOALAN 3
CLO1 (a) Convert the Laplace transform of the following signal:
Tukarkan penjelmaan Lapl&ce bagi isyarat berikut:
D g() =3¢ u(1)
ii) h(t)y=5cos 2tu(t)
[4 marks]
[4 markah]

CLO1 | (b) Show the following Inverse Laplace Transform by using partial fraction

expansion method.

Tunjukkan Jelmaan Laplace Songsang berikut dengan menggunakan kaedah

pengembangan pecahan separa :

44545
(s+3)(32+2s+2)

G(s)

[8 marks]
[8 markah]

CLOI | (c) Compute y[n] = x[n] * h[n] of a discrete-time LTI systems given by using
analytical A.

Kirakan yfn] = x{n] * hfn] bagi system LTI masa diskrit yang diberi dengan
menggunakan kaedah analytical A.

x[n] = 26[n - 2] + 38[n + 1]
h[n] = 8[nln + 6[n — 1] + 8[n — 2]

[8 marks]
[&8 markah]

6 SULIT
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SULIT DEE40113; SIGNAL AND SYSTEM

SECTION B : 40 MARKS
BAHAGIAN B :40 MARKAH

INSTRUCTION:

This section consists of TWO (2) essay questions. Answer the question.

ARAHAN:

Bahagian ini mengandungi DUA (2) soalan esei. Jawab soalan tersebut.

QUESTION 1
SOALAN 1

Given a continuous-time Linear Time-Invariant (L. TT) system, determine the Laplace

Transform to derive the second-order differential equation in the time domain.

d*v
dt

0 s %ju 6v(f) = 10

Diberikan satu sistem LTI (Linear Time-Invariant) dalam bentuk masa berterusan.
Tentukan Transformasi Laplace untuk mendapatkan persamaan pembezaan bagi

sistem ini yang melibatkan terbitan kedua :

d*v(1)
dt?

59D vy~ 106
dt

[20 marks]
[20 markah]
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SULIT DEE40113: SIGNAL AND SYSTEM

QUESTION 2
SOALAN 2

A periodic rectangular signal f(t) is shown in Figure B2, with a fundamental period of
T=2. Evaluate its representation using the Trigonometric Fourier Series with expansion
up to the 8th harmonic.

Diberikan satu isyarat segi empat berkala f{1) seperti dalam Rajoh B2, dengan tempoh
asas T=2. Nilatkan perwakilan isyarat ini menggunakan Siri Fourier Trigonometri dan

nyatakan pengembangannya secara jelas sehingga ke harmonik ke-8.

J
A
4
1 0 1 2 3 4 Tt
Figure B2 / Rajah B2
[20 marks]
[20 markah]
SOALAN TAMAT

8 SULIT



Laplace Transform Pairs

Appendix 1

x(t) X(s) ROC
(1) 1 Alls

(1) 1 Refs) > 0
—u(—1) - Re(s) < 0
tu(?) 5‘5 Re{s) >0
*ulf) ;i"(";"; Re{s) > 0
"7 u(r) e i p Re(s) > ~Rela)
ety e Re(s) < ~Re(a)
te” " ul(f) G _j oy Re{s) >> —Re{a)
— feaig( ) (—S-—_};S«z Re(s) < ~Re(a)
COs Wytu(t) Sﬁa : o Re(s} > 0
sin @tu(?) 5 f‘;% Re(s) > 0
e~ cos Wytull) M Re{s} > mk'Re(a)

0y

e~ sin Wytu(t)

(s + a)?+@}

Re{s) > ~Rela)




Z-Transform Pairs

Appendix 2

*{n] Xy ROC
8[n} 1 Allz
i z .
ufn} 1o c;f; FAP
i 4
~u[—n—1] AT Izl =1
Sln—ni} zom Al zexcept Oif {m > 0} or oo if [ < )
i Z
a"uln] P — jz} > |ai
1 z
~gfuf—n-1] [t e lz| < |af
ar az _
st uin] Feppwe s L {z] > lal
az™ 4z
wﬂﬁ"ﬁ{”’“ﬂ’“‘lj {1"_{{2—5}3 ‘EE"""G)Q iz! < lat
{n+Da"uln) mm}....____.[m%.,.,T {2} > la
(1-ary'| z~a
2= {cos Q,)z
_ = _ ‘ 1> 1
{cos 2, amin] - (Geos Q21 fzi
{sin £, )z _
i n , bzl >
{stn Q mhuln) 7= (2008 Gra b1 bzl >
22— {reos £,)z
e , e
{r" cos 2 m)uln] P (reos ) 2+ 7 lzi=r
{ran §,)z
N . F } ,
(r" sin Q #ulnl Z—(roos Q) 247 tzl>r
' =2pasN-] g ¥
g , ez EEL
] otherwise 1-az




Appendix 3

Fourier Transform Pair

6 X(w)
a0 1
31 — 1) e fate
1 2nd (w)
o Sl 278 (w —®g)
CoS @, f 7[8(w — ) + S +uwy)]
sin e, ¢ — Jaldlw —my) — 8w + w,)]
ult) ad{e) + ML
Jr
u(=~1) (@) ~—
e ut), a>0 1
jo+a
te”ult),a >0 !
(o + a)*
e~ g>¢ 2a
a* +w?
1 -
a’ +1 ¢ !
6—:1:2 a>0 K —w’ia
L3 a :
1 Jt|<a sin wa
f= -~
Paf {O [t|>a 2 wa
i . 1 |w|<a
sin at
 {3) =
— P, (w) {g o> a
sgti ¢ —
i
i = o L 2m
5(r— KT w, E 3w — kmy )y = —
k=m®




Properties of the Fourier Transform

Appendix 4

FROPERTY SIGNAL FOURIER TRANSFORM o
XA X
x(nH X,
X200 Xg{m}
Linearity ax (1) + @, a, X (0} + a,X )
Time shifting X~ 1) &~ Xio)
Frequency shifting e/l x{f) X{o ~ wy)
1 (o
: ; o |
Time sealing xlaly ] ( " ]
Time reversal X £ X{—o
Duatity XiH 2 xl—a)
T . - dx(t) .
ime differentiation — Jeo X(w)
Frequency differentiation {—fr)x(s) i‘%ﬁﬁ},
w
Integration [ sy ae TX(0) 5(:&}4»-%\ X()
- 7
Convolution x, (0 x(8) X )X (@)
Muttipfication X, (£)25(8) 2% X (@)= X, {0}
Real signal Xty = 100 + x () X = Ade) + jB@)
X(~a2) = X*{)
Even component &0 Ref{X{)} = Alw)
Odd component x,(1} FIm{X{@)}= jBlen

Parseval's relations

[ R X, ) dh =] %A, dh
j.i-»’ca (D, () dt = ‘;;I"jj_*xt(m)xz(“ o) do

" 2 ,___1_ = S g
[ lxert de= mjﬂ;xmn da
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