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Bahagian A: Struktur (10 soalan)
Bahagian B: Esei (3 soalan)
H Dokumen sokongan yang disertakan : Jadual Laplace

H Kertas ini mengandungi LAPAN (8) halaman bercetak.

H JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIARAHKAN

(CLO yang tertera hanya sebagai rujukan)
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SECTION A: 40 MARKS
BAHAGIAN A: 40 MARKAH

INSTRUCTION:
This section consists of TEN (10) structured questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi SEPULUH (10) soalan berstrukiur. Jawab SEMUA soalan.

QUESTION 1
By referring to Figure A1, derive the simultaneous equation for I; and I using Mesh

Analysis.

SOALAN1
Merujuk Rajah Al, dapatkan persamaan serentak bagi I) dan I, menggunakan Analisa

“Mesh”.
[4 marks]

(4 markah)
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Figure Al/Rajah A1

QUESTION 2
By using Nodal analysis, calculate the value of voltage at node Va as in Figure A2.

SOALAN 2
Dengan menggunakan analisa ‘Nodal’, kirakan nilai voltan pada titik Va seperti didalam

Rajah A2,

[4 marks]
p Va1, 200
< i AVAVAY [4 markah)
I3
-j50
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10 < 45° ]
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Figure A2/Rajah A2

QUESTION 3
By referring Figure A3, when the current source, 2£0°A is OFF, the value of

V' = 25,53.13° V. Calculate the value of V by using Superposition Theorem.

SOALAN 3
Dengan merujuk Rajah A3, ketika sumber arus, 2£0°A ‘OFF’,
nilai V' = 25253.13° V. Tunjukkan langkah seterusnya dan kirakan nilai V menggunakan

Teorem Tindihan.
[4 marks]

[4 markah)

2£0°A (D A% 6) 520°A

Figure A3/Rajah A3

QUESTION 4
By referring to Figure A4, calculate the Thevenin Voltage (V) across the terminal A-B

SOALAN 4

Merujuk kepada Rajah A4, kirakan Voltan Thevenin (Vry) pada terminal A-B.
[4 marks]

[4 markah)
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Figure A4/Rajah A4
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QUESTION 5
By using Direct Integration Method , transfer the function JS{t) =u(t) into Laplace Transform.

SOALAN 5
Dengan menggunakan Kaedah Kamiran Terus, ubahkan Jungsi fit) = u(t) kepada Jelmaan
Laplace.
[4 marks]
[4 markah]
QUESTION 6
Determine the Laplace Transform of f(t) = 4t% — 3sin 5¢.
SOALAN 6
Tentukan Jelmaan Laplace bagi f(t) = 4t? — 3sin 5¢t.
[4 marks]
[4 markah)
QUESTION 7
Calculate the Inverse Laplace Transform of the following function £(s):
3. 4
F(s) = : + p— + g
SOALAN 7
Kirakan Jelmaan Songsangan Laplace bagi fungsi F(s) berikut:
3, i 4
F(s) = 5 + — + o
[4 marks]
[4 markah)
QUESTION 8
Determine the analytical equation for the waveform in Figure AS.
SOALAN 8
Tentukan persamaan analitikal bagi gelombang di Rajah AS.
[4 marks]
[4 markah)
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QUESTION 9
Sketch the waveform and determine the angular velocity, w for an analytical function below:
. <t< <
5 e =
fo=4 7 3?1
Z =i Z
f(@) =(t+m)
SOALAN 9
Lakarkan gelombang dan tentukan nilai halaju sudut, w untuk fungsi analitikal dibawah:
al <t< Tl'
3 —— e
fo=4{ & %
Z <t<3 21_-
ft)=(@+m)
[4 marks]
(4 markah)

QUESTION 10
By referring to analytical function below, calculate the Fourier coefficient ao.

fo= {é O1<<tt<<12}
f(t) = (t+2)
SOALAN 10
Merujuk kepada fungsi analitikal di bawah, kirakan pekali Fourier, do.
F@= {é 01<<tt<<12}
f@) =(t+2)

[4 marks]
[4 markah]
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SECTION B : 60 MARKS
BAHAGIAN B : 60 MARKAH

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

ARAHAN :
Bahagian ini mengandungi TIGA (3) soalan esei. Jawab semua soalan.

QUESTION 1
SOALAN 1
(a) By using Superposition Theorem, calculate the current /x in Figure Bl(a).

Dengan menggunakan Teorem Tindihan, kirakan nilai arus Ix pada Rajah Bl(a).

[10 marks]
[10 markah]
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Figure B1(a)/Rajah Bl (a)
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b) By using Thevenin’s Theorem, calculate the value of I, in Figure B1(b).

Dengan menggunakan Teorem Thevenin, kirakan nilai I, dalam Rajah BI(D).

[10 marks]
[10 markah)

. _
3}

@ 2402-15°V < 6Q

e : j24 0 : '

Figure B1 (b)/Rajah BI1(b)

QUESTION 2
SOALAN 2

(a) Calculate x(?) for the given equation by using Laplace Transform method.
x"—4x'"+3x=0 given, x(0)=2, x'(0)=10

Kirakan x(1) bagi persamaan yang diberi dengan menggunakan kaedah Jelmaan

Laplace.
x"—4x"+3x=0 diberi, x2(0) =2 =»%0) =10

[10 marks]
[10 markah]

(b) Calculate Vy(2) in the circuit of Figure B2(b), by using Laplace Transform method.
Kirakan Vi(t) pada Rajah B2(b) dengan menggunakan kaedah Jelmaan Laplace.

IOQ§ == 01F

Figure B2 (b)/Rajah B2(b)
[10 marks]

[10 markah]
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QUESTION 3
SOALAN 3

CLO3 |By referring to Figure B3, the function given is an odd function where, a, = 0. Calculate the
C3
other coefficient ag and by, then derive the Trigonometric Fourier Series equation and draw

line spectrum until 3" harmonic.

Merujuk kepada Rajah B3, fungsi yang diberi adalah fungsi ganjil; an = 0. Kirakan pekali
selainnya ag and b, kemudian dapatlkan persamaan dan lukiskan garis spektrum bagi Siri

Fourier Trigonometri sehingga harmonic ke-3.

[20 marks]
[20 markah)

1) 4
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Figure B3 / Rajah B3
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LTEFS)) = f ()

F(s)= L{f(t)}

i 1 1
s
i. k k
s
i eat 1
S—a
iv. sin at A
§%chig 4
V. cos at H
s24q?
vi. L L
52
vii. t? 2!
e
viii. i n!
Sn+1
iX. sinh at ¢
-
X. cosh at a
e
Xi- eattn n.l
(S — a)?l+1
Xii. e sin wt o
(s—a)* + w?
Xiii. e cos wt 5 — K
(s —a)t+ w?
Xiv. e® sinh wt o

(s=a)2 ~ p?

-

e cosh wt

S—a

(s —a@)*— w?




Line voltages/currents

connection Phase voltages/currents

Van=Vp/ 0° Vap=Vap =43V, [30°

Y-4 VbnzvpLﬁu_. VbcszczvabZ —120°
Vcn=Vp[,i.]&_ Vea = Vea=Vap / +120°
lag=Vas/ Za I. = Iza \/g— [/ —=30°
Igc=Vac/ Za I, =, /—120°
Iea=Vea/ 2s I. =1, /+120°
Vab = Vp £0° Same as phase voltages

A-Y Vbe = Vp [ =120°

Ves =V, /4120°

same as line currents

First derivative :

LIf®)]=sLIf(t)]-F(0)

Overview of Fourier analysis :

f(t) =a9+ Z(rzzg1 cos(2Tnfy t) + by sin(2mnfy t)
n=1

Second derivative :

I

LIF (t)]1=s*LIf(t)]-sf0)-F(0)

Alternative form of the Fourier series :

an
A, =+aZ+b% and ¢,= tan‘la—n
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[ Waveform Fourier coefficients waveform Fourier coefficients
Constant (dc) 6 = 4 Sawtooth wave A
a, = 0 alln =3
b, =0 alln ap, =0alln
b, = — —alln
Cosine wave ay =0 Triangular wave Qg =o
a, = A _ 84
@, =0n %1 Oy = P nodd
b, =0 alln a, =0 neven
b,=0alln
Sine wave g = Half — wave rectified e A
a, =0alln sine wave 0"
by = A _ 2A/m
by =0nw1 =g even
a, =0 nodd
A
bl = E n= 1
by =0 n #1
Square wave @y =0 Full — wave rectified o 24
a, =0 alln sine wave T x
_ 44 4A/m
b, = —n odd O = 77 —/nz neven
b, =0 neven a,=0 nodd
b, =0 alln
Rectangular pulse AT Parabolic wave g,
Ay = —
Ty a,=0alln
24 nrT 324
"= sm( Ty ) " (nm)3 "

b, =0 alln

b, =0 neven
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