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This examination paper consists of SIX (6) questions. Answer ALL the questions in
the Answering Booklet.
Kertas soalan ini mengandungi ENAM (6) soalan. Jawab SEMUA soalan dalam

Buku Jawapan.

QUESTION 1/ SOALAN 1

Figure 1 shows five (5) interconnected capacitor. The initial voltages for four (4) of
the capacitors are also shown in Figure 1. Looking from terminal A - B.

a) Calculate the equivalent capacitance, Cey.
b) Calculate the initial voltage in the capacitive network.
c) Find the energy stored in equivalent capacitance, Ceq.
(10 marks/ markah)

Rajah 1 menunjukkan lima (5) pemuat yang saling berkaitan. Voltan awalan bagi

empat (4) pemuat juga ditunjukkan dalam Rajah 1. Dilihat dari terminal A - B.

a) Kirakan kemuatan setara, Ceq.
b) Kirakan voltan awalan dalam rangkaian pemuat.
c) Dapatkan tenaga yang disimpan di dalam kemuatan setara, Ceq.

A 25 uF 50 pF 25 uF
| £ | 3
+ @ ¢ 1C I
+ 10V- + 16V- - 8V+
JUN S— L o PR —
Ceq V 1S pF 4v 7T 10 uF

B

- ‘ -

Figure 1/ Rajah 1
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QUESTION 2/ SOALAN 2

Refer to Figure 2, S1 at position B and Sz closed at t > 0. Find i(t) for t 2 O using
transient analysis method.
(15 marks/ markah)

Merujuk kepada Rajah 2, S+ pada kedudukan B dan S2 ditutup pada t > 0. Cari i(t)
untuk t 2 0 menggunakan kaedah analisis ubahtika.

|
N

[] 120
C/D 9A
+
100 V
_ 30 [] 60 []
® ® o
Figure 2 / Rajah 2
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QUESTION 3/ SOALAN 3

By referring to Figure 3. When switch is closed, t < 0 and when the switch is opened
t= 0. Find:
a) the initial value att < 0.
b) the possible behaviour for the natural response by refers to circuit.
c) the complete response of the current, i(t). Assumed that the circuit has
reached steady state att = 0".
(25 marks/ markah)

Dengan merujuk kepada Rajah 3. Apabila suis ditutup, t < 0 dan apabila suis
dibuka, t = 0. Dapatkan:
a) nilai awalan pada t < 0.
b) kemungkinan kelakuan bagi tindak balas semula jadi dengan merujuk kepada
litar.
¢) tindak balas lengkap bagi arus, i(t). Dianggap bahawa litar telah mencapai
keadaan mantap padat=0".

t=0
40 i(t)
1 >7c &
+
0.02F 1~ VO [] 60
Vs(t) +
10V —_
3Q 05H

Figure 3 / Rajah 3
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QUESTION 4/ SOALAN 4

Referring to Figure 4, find the value of the voltage across the capacitor by using
Laplace method. Assuming that the value of vs(t) = 10 V. Given initial value of current
flow through inductor, i(07) = - 1 A and initial value of voltage at voltage across
capacitor, v(0) =5 V.

(15 marks/ markah)

Merujuk kepada Rajah 4, cari nilai voltan merentasi pemuat dengan menggunakan
kaedah Laplace. Dengan mengandaikan bahawa nilai vs(t) = 10 V. Diberi nilai
awalan arus mengalir pearuh, i(0-) = - 1 A dan nilai awalan voltan merentasi pemuat,
v(0)=5V.

10 Q

3
ﬁ 1

i(t)

s(t) + 5H % 01F =20 )

Figure 4/ Rajah 4
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QUESTION 5/ SOALAN 5

Draw the magnitude Bode Plot for the following transfer function:

50s
s+ 4)(s+10)7

H(s) = C

Use minimum frequency, w=0.1 radian/second and maximum frequency, w=10,000
radian/second.
(15 marks/ markah)

Lukis Plot Bode magnitud untuk rangkap pindah berikut:
50s
(s +4)(s+ 10)°
Guna frekuensi minima, w=0.1 radian/saat dan frekuensi maksima, w=10,000

H(s) =

radian/saat.

SULIT



SULIT SKSK/JANZOZ4/DEEZT13

QUESTION 6/ SOALAN 6

Referring to the Figure 5, obtain the y-parameters for the network as function of s.
(20 marks/ markah)

Merujuk kepada Rajah 5, dapatkan parameter—y untuk rangkaian sebagai fungsi s.

l4 30 I2
4.—

L & { } S

+ +
Vi 10F T 2H Vs

50
& . 4 .' .' J
Figure 5/ Rajah 5

[100 MARKS/ MARKAH]

END OF QUESTION PAPER / KERTAS SOALAN TAMAT
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Attachment 1/ Lampiran 1

Series, Parallel for Capacitor and Inductor
Siri, Selari untuk Pemuat dan Pearuh

L =L +L +...+L -
e ! 2 N L. L I L,

Current and Voltage Relationship for R, L, C
Hubungan Arus dan Voltan untuk R, L, C

Cireuis Units Voltags Current Power
element
i -+
ohms (02} o= Ri i P ovi= PR
{Ohm’s law)
Resistance
s (H di 1 are s e i
? henries (F) t:vi.g; i LIL&(—&&; p=i Lid'
Inductance
j , . R & . dw
T farads {Fj swé—.f:dtxik; "EC:}{? pﬂg}xxsﬁ’vna.?
Capacitance

RL Circuit and RC Circuit
Litar RL dan Litar RC

T =

Sy |~

i(t)y=1,e""

ag
v () = v(00) + [v(04) = v ()]

i(t) = i(0)+[i(0+)—i(0)]e™"
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Free Source RLC Circuit
Litar RLC Tiada Sumber

1. If o > o, over-damped case

i(H=4Ae" + 4,6 where s . =—az.c -’

2. If o = o, critical damped case

i(1=(4,+ 41" where 5 ,=-o

3. If o < o,, under-damped case

i(t)=e (B, cosw,t+B, sin®,1) where o, =.jo;—c’

Where:
R 1
oa=— and w,=,—
2L LC

1. If o > w,, over-damped case

v(f) = 4, €7 +4, ¢ wheres.=-azja’ -0,
2. If a = o,, critical damped case
V()= (4, + 40 e™ where s, =-u

3. If o < o, under-damped case

o

v(t)=e (4 cos 0,1+ A, sm @,1) where o,=.o;-a"

1 1
; o =—e— and @ =, |]-—
Where SRC o Ic
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Step Response RLC Circuit
Litar RLC Tindak Balas Langkah

V() =v, () +v, ()

V? (?) :A@“’?*’ %“ézg::g If o > Wy (Over-dampeé) F.,=—az C‘K: - {Z}zs:
v.(t)=(4 +4,1)e™ Ifa =0, (critically damped) s, = -«

v.(1)=e (4 cos @t + 4, sin @,1)  (under-damped) If o < o,

7 7
Dg =Nds — &

And Ves(t) = V(=)

i(6)=i,(6) i, (1)

L(t)=de" + Ae” Ifa>oe, (Over-damped)s. --e=z.jo-a’

L(t)=(4,+A4Ane” Ifa =0, (crticaldamped) s, =-«

[ (t)=e " (4;cos wyt+ Ay sin @;1)  (under-damped) If @ < o

And iss(t) = i()

SULIT
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Forcing Functions and Their Assumed Solutions
Fungsi Berdaya dan Penyelesaian Anggapan

Constan / Malar f(t)=4 x/(1)=K,
Exponential/ Eksponen f(t)=Me™ x;(t)=K,e™
Ramp/
Variable/ Tanjak f(t)=mi Xp(t)=K, 1+ K;
Pembolehubah Parabolic/
Parabola | f(t)=t" X (t)=K, 17 +K; 1+ K,

Sinusoidal/ Sinus

f(t)=M sin(wt+6)

f(t)=M cos (wt+8)

x(t)=K, sinwt + K; cos ot

Exponential Sinusoidal/
Sinus Eksponen

f(t)=M e~ sin(wt+6)

xp(t)=e ' (K, sinwt+ K; cos wt)

SULIT
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Table of Laplace Transform Pairs

Jadual Penukaran Pasangan Jelmaan Laplace

Unit Impulse/ Dedenyut

3(t) 1
Unit Step/ Unit langkah u(t) 1
Constant / Malar 1 S
Unit Ramp/ Unit Tanjak tu(t) 1
t function / Rangkap t s?
Unit Parabolic / Unit Parabola 1 u(t) 1
2 s
n'" integral of impulse/ Kamiran ke—n dedenyut 57" (1) 1
Sn
n" derivative of impulse/ Kerbezaan ke—n 8" (t) s"
dedenyut
Power of t/ Kuasa t ¢n-1 1
(n-1)! s"
Exponential / Eksponen e 1
s+a
t—=multiplication exponential/ te @t 1
Pendaraban t bagi eksponen (s+a)?
Repeated t—multiplication exponential/ 1 (-1 -at 1
Pendaraban t berulang bagi eksponen (n="1)! (s+a)"
Sine/ Sinus sin wt W
s?+w?
Cosine/ Kosinus cos wt s
s? + w?
Damped sine/ Sinus teredam e~ sin wt w
(s+a)? +w?

SULIT
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Damped cosine/ Kosinus teredam e cos wt s+a
(s+a)? +w?
t—multiplicated sine t sin wt 2ws
. 2 232
Pendaraban t bagi sinus (s +w?)
t—multiplicated cosine t cos wt s2 w2
Pendaraban t bagi kosinus (s? +w?)?

Two—Port Network Parameters
Parameter Rangkaian Dua Liang

Impedance parameters
Vi=z111 +2421,

Vo =z +2p 1,
Hybrid parameters

Vi =hgily+hpVp
Iy =hy 1y +hyV,

SULIT

Admittance parameters

Ly =yiVityeeVse
I =yVit YV,

Transmission parameters

V1 =AV2’“BIZ

13




SKSK/JAN2024/DEEZ113

SULIT
Conversion Table for Two—Port Network Parameters
Jadual Penukaran Untuk Rangkaian Dua Liang
Z Y h ABCD
Yoz -Yi2 A h A A
z z ~ —h fland Y3 A —I
7 : " AY A)’ h22 h22 C C
z 2 “Yu Yu -1y, 1 1 D
A 2 Ay Ay h22 h22 C C
Zn  Zn y y 1 D A
A7 A7 " 2 hy, hy, B B
Y
-Zyy Zy By, é—h =L A
] A Yo Yn h,, h,, B B
L, zp 1 e h, h, B 4
h Zy Zy» Yu Yii D D
z A, N
Z = "Z’L L - h,, h,, "é" "](j:“
2 2 Vi Y1
zy A, Yoo L A, -y A B
Zy Zy; Y Y2 h,, hs,
ABCD -
U O e T R ¢ b
Zy Zy Yai Yai hy  hy
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