


DEE40113: SIGNAL AND SYSTEM

SECTION A : 60 MARKS
BAHAGIAN A : 60 MARKAH
| INSTRUCTION: .
‘This séctiOn consists of THREE (3) structured questions. Answer ALL questions.

(ARMHAN ¢ i | _
Bahagidn ini mehgandungi TIGA (3) soalan berstruktur. Jawab SEMUA soalan:

QUESTION 1

SOALAN 1 ‘ :

CLo1. @) . Visualize the graph ﬁsing the giveh equation
f@©) =ult+1) —ut)

Lakarkan graf melalui persamaan yang diberi

f@® =ult+1)—u®)

[4 marks]
[4 markah]

CLO-- |(b) Sketch the even aﬁd odd éignal fbf the continuous time-domain signal shown in
Figure A1(b)(i) and the discrete-time signal shown in Figure A1(b)(ii).
- Lakarkan isyarat genap dan ‘ ganjil bagi isyarat masa berterusan yang

ditunjukkan dalam Rajah A1(b)(i) dan isyarat masa diskrit Rajah A1(b)(ii).
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0 1 2 4 :
Figure A1(b)(i) / Rajah A1(b)(i) Figure A1(b)(ii) / Rajah A1(b)(ii)
[8 marks]
[8 markah)
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A discrete-time signal is as shown 1n the Figure Al(c) below. Sketch the

following signals:

L Ees]
S e

g x+2]
0. Cewl]l

Isyarat masa diski’e: adalah seperti yang ditunjukkan dalam Rajah Al (c) di

bawah. Lakarkan isyarat berikut: .

i . xm-3]
e odny
L xm+ 2]
iv. | x[-n]

x[n]

‘Figure Al(c) / Rajah Al(c)

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

(a)

(b)

- Explain convolution of continuous-Time Liner Time-Invariant (L TI) system.

Terangkan vkon_volusz’ sistem Masa-Berterusan ‘Zz‘n_edr Varian-Bukan Pemasa.
- ' - [4 marks] :
[4 markah]

Consider LTI system with the impulse s1gna1 x[n] {2 50 4} and input

Hn]={413} e i B

T .
If an output y[ ]15 the response of the dlscrete convolutlon sum LTI system

derive its express10n usmg discrete convolutlon sum.

Pertzmbangkan LTI sistem dengan isyarat x[n] = {2 50 4}' dan
Hnl={413]}. r
T

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

dapatkan ungkapan dengan menggunakan tsyaral masa berjujukan

konvolusi jumlah. e
: [8 marks]

[8 markah]
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- Consider thé signal x(¢) and h(7) shown in Diagram AZ(C)'(i) and Diag_fam

A2(c)(ii). If an output y(¢)is the response of the continuous time LTT system
determine its expression using convolution integral. o

; Pertimbangkah isyarat x(t) dan h(1) dii‘unjukkan dalam“Rajah‘A2(c)(i) dan
Rajah AZ(Q) (ii). Jika keluaran y(t)adalah tindak balas sistem LTI mct_’sa yang

berterusan, tentukan ungkapan dengan menggunakan konvolusi kamiran.

X0 4

1

B .
L

: ; 1
Figure A2(c)(i) / Rajah A2(c)()

h(t) ﬂk -

iy

1

3
Figure:AZ(;:)(ii) / Rajah A2(c)(ii)

[8 marks]
[8 markah]
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QUESTION 3
SOALAN 3

@

®

Convert the Laplace transform of the followmg 51gnal: .
Tukarkan pen]elmaan Laplace bagz zsyaml‘ berikut:
N () ‘
ii) : h(t): = 5,005 2tu(t) :
.  [4 marks]
[4 markah]

Show the foﬂowing Inverse Laplacé Transform by using partial fraction
expansion method. :

Tunjukkan Jelmaan Laplace Songsang berikut dengan menggunakan kaedah

pengembangan pecahan separa :

‘ j 2
Gl i
O (8+3)(s" +25+2)
[8 marks]
[8 markah)]

Compute y[n] = x[n] h[n] of a discrete- time LTI systems given by using

analytical A.

Kirakan y[n] = X[n ] * hn] bagi system LTI masa diskrit yang diberi dengan

menggunakan kaedah analytical A.

xlnl= 26[n— 2] + 38[n +1]
h[n] = §[nln + 8[n = 1] + 6[n — 2]

[8 marks]
[8 markah]
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| SECTION B : 40 MARKS

BAHA G_IAN B :40 MARKAH

: INSTRUCTION

| This sect10n con51sts of TWO (2) essay questlons Answer the questlon

ARAHAN

Bahagzan ini mengandungz DUA (2) soalan esei. Jawab soalan tersebut
QUESTION 1
SOALANI

Given a continuous-time Linear Time-Invariant (LTI) system, determine the Laplace

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

d*v(t) 434 av(t)
s i

o . 6v(t) =10

Diberikan satu sistem LTI (LGear sze—]nvarzant) dalam bentuk masa berterusan
Tentukan Tmnsformasz Laplace untuk mendapatkan persamaan pembezaan bagi

sistem ini yang melzbatkanvl‘erb_ztan kedua :

] v
40 5P | 6y(r) =10
dt 7/ :
[20 marks]
- [20 markah]
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QUESTION 2
SOALAN 2

A periodic rectan_gular signal f(t) is shown in F igure B2, with a fundamehtal period of

T=2. Evaluate its representation using the Trigbnometric Fourier Series with expansion
up to the 8th harmonic. ' ' :

Diberikan satu isyarat segi empat berkala f(t) seperti dalam Rajah B2, dengdn tempoh
asas 1=2. Nilaikan p_erwakilan isyarat ini menggunakan Siri Fourier Ti rigonomelri dan

nyatakan pengem'bangahnya secara jelas séhingga ke harmonik ke-8.

Jt)
"
4
& i 1 o 3 4y

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

SOALAN TAMAT




Appendix1

- Laplace Transform Pairs

0 — B X(s.) e . "Roc»:v

G W ks
() 1 . Re(s)>0
—u(—) - Re(s) < 0
u(s) o Re(s) > 0
’ : K L <@
| *u(p Frigl - Re(s) >0
e~ u(t) 7 _11_ av " Re(s) > v—'Re(a)‘ :
—e™ 4 y(—p i _ll_ a Re(s) < —Re(a)
tef‘”u(t) . Y )‘2 Re(s) > 'fRe(a) :
E & v
‘ ;;e‘aru(—;) (S +€*1)2 Re(s) < fRe(a)
cas W, fu(f) szf‘m‘z : - Re(s) } 0
He a S
5 ®, Sl
sin @ytu(r) o m% | Re(s) >0
s+a

e~ cos aytu(i PR A Re(s) > —Re(a)
p of() (s + a)? + @} _ ( = (a)

@,

e%‘” sin @, tu(f) e - Re(&) > —Re(a)
, ¢ (s + a)? + w}
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Z-Transform Pairs

X A L Ree

x[n]
8w 1 Allz
- . v
0l = ok
, 1z = E
—u[—n—1] P ,'z—_j} o ; lz] =<1
o[n—ni] - ey : All z except 0 if (m > 0) 615 w if (m < 0)
1 z
e et T 21> e
1 z
~a"u[-n—1] T |21 < la]
bl az™ az e
ﬂ:ﬁ"ﬂ[ﬁ] ‘ ; (lgﬂz—l)z ,(f—d}z !zl } lﬂl
o ; az”! az i
: 1 | _ 0
(n+Da"uln) Ty ’[z%a] _ lz] > |al
e e cos Q,): : -
: e R b
(sin Qqm)uln] = (200:5’.‘.’!5}2 1 lzi=>1
A = (rcés ﬂrg}z :
(F o035 ﬂgn)u[ﬂ] zg— (2}'(‘.&-5 QD) z +I'2 ]zl >F .
¥ (rsin Q,)z
(r i z'—=(2reos !‘-;u) z+7 =l
(2" 0=n=N-1 1=g"z ¥ -
0 otherwise - 1=az” £}




" Appendix 3

Fourier Transform Pair

73 -

X(w}
e o
L B~ . e7ivk
el 27 (w)
‘ g ot 276 (cu'—mn)-
cosmyt 28w — @y )+ 8{w + @)l
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e ult)a>0 1
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oy o Ll e
sin at ;
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Appendix 4

~ Properties of the Fourier Transform

SIGNAL

- Even component
0Odd component
Parseval’s relations

x,(1)
%,

[T xax,yad=[" X Mm@y dr
[IEIGEX0) drEEEL“X,{m)XZ (@) dor

, INEGT dt.-2=;_[;| X(@)F do

' PROPERTY FOURIER TRANSFORM
x(0) @ i
x,(8) X
y .sz(t) Xz@)
Linearity a,x,(8) + a0 a X, @) + a X,
Time shifting x(t=1;) e~foh Xty
Frequency shifting el x(f) Xo-a)
gt _ ix[g)
- Time scghng ‘ x(at) lﬂ.l A
Time reversal x(—1) X(~o)
~ Duality X® 2nx(—e)
Time differentiation %)- JoX{w) .
o ‘ Frequency differentiation (—jzjx(t) %(5—} ;
Integration NEOY: nxm)a(m)a--}gxm)
: s j
“Convolution X, (D)% x,(1) X,@X,©)
© Multiplication (050 QLEX[(&})*X._,{&))
Real signal ) = x0) + x,(0) X@) = A@ + jB®)

X(—@m) = X?(m)
Re{X(@)} = A@)
JIm{Xi@)}= jBle@)
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