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This examination paper consists of SIX (6) questions. Answer ALL the questions in an
Answering Booklet.
Kertas soalan ini mengandungi ENAM (6) soalan. Jawab SEMUA soalan dalam Buku
Jawapan.
QUESTION 1/ SOALAN 1
Referring to Figure 1. Find:
a) the value of inductor,L; if the equivalent inductance, Leq at terminal A-B is
20mH.

(5 marks / markah)

b) the total voltage, V.
(2 marks / markah)

c) the total energy stored in circuit, wr.

(2 marks / markah)

d) the voltage across inductors L, and Ls.

(6 marks / markah)

Merujuk kepada Rajah 1. Dapatkan:

a) nilai pearuh, L, jika kearuhan setara, Leq pada terminal A-B adalah 20mH.

b) jumlah voltan, Vr.

c) jumlah tenaga yang disimpan dalam litar, wr.

d) voltan merintangi pearuh L, dan L.
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Figure 1/ Rajah 1
QUESTION 2/ SOALAN 2

Assume that the circuit in Figure 2 is in its steady state condition at t < 0. Find i(t)
for t > 0 using transient analysis method.
(20 marks / markah)

Anggapkan bahawa litar dalam Rajah 2 telah berada dalam keadaan mantap
pada t < 0. Dapatkan i(t) untuk t > 0 dengan menggunakan analisis ubahtika.
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Figure 2/ Rajah 2
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QUESTION 3/ SOALAN 3

The circuit in Figure 3 has reached steady state att = 0. Find i(t) for t = 0 using
transient analysis method.

(20 marks / markah)

Litar dalam Rajah 3 telah mencapai keadaan mantap pada t = 0". Dapatkan i(t)

untuk t = 0 menggunakan kaedah analisis ubahtika.

10

i(t) ¢

10V v(t) 4H

Figure 3/ Rajah 3
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QUESTION 4/ SOALAN 4

The circuit in Figure 4 is in steady state at t < 0. Find the Laplace function of the

voltage across inductor, V(s) for t =2 0 using Laplace analysis method.

(15 marks / markah)

Litar dalam Rajah 4 berada dalam keadaan mantap pada t < 0. Dapatkan fungsi

Laplace bagi voltan merintangi pearuh, V(s) untuk t =2 0 menggunakan kaedah

analisis Laplace.
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Figure 4/ Rajah 4
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QUESTION 5/ SOALAN 5

Draw the magnitude Bode Plot for the following transfer function:

2783s2(s +10000)

H(s) = 2 2
(s +4.2s+900)(s + 700)

Use minimum frequency, w = 1 rad/s and maximum frequency,
w = 100,000 rad/s.
(15 marks / markah)

Lukiskan magnitud Rajah Bode untuk rangkap pindah berikut:

278352 (s +10000)
(s* +4.2s5+900)(s + 700)?

Guna frekuensi minima, w = 1 rad/s dan frekuensi maksima, w = 100,000 rad/s.

H(s) =
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QUESTION 6/ SOALAN 6

The two-port network is terminated as shown in Figure Q6. Find the output

voltage, V2 and the output current, I,.

S+2 l
S

1

-2 2+-

S
(15 marks / markah)

Rangkaian dua-liang ditamatkan seperti ditunjukkan dalam Rajah Q6. Dapatkan

voltan keluaran, V> dan arus keluaran, I».
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Figure Q6/ Rajah Q6

[100 MARKS/ 100 MARKAH]
END OF QUESTION PAPER/ KERTAS SOALAN TAMAT
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Forcing Functions and Their Assumed Solutions
(Fungsi Berdaya dan Penyelesaian Anggapan)

Forcing function
(Fungsi Berdaya)

Assumed Solution
(Penyelesaian Anggapan)

Constan (Malar) f(t)=A X¢ (1) =K,
Exponential (Eksponen) f(t)y=M e Xe(t)=K, e ™™
Variable Ramp f(t)=mt Xi (1) =K, t+ Ky

(Tanjak)
(Pembolehubah) Parabolic ,

_t2 =
(Parabola) f(t)=t X¢(1)=K, t*+ Kyt + K,
; ; f(t)=M sin(wt+6

Smusmdal © n(et0) X¢ (1)=K, sinot + K; cos ot
(Sinus) f(t)=M cos (wt+6)

Exponential Sinusoidal

(Sinus Eksponen)

f(t)=M e *' sin(wt+0

X;(t)=e *' (K, sin ot + K; cos ot
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Table of Laplace Transform Pairs

(Jadual Penukaran Pasangan Penjelmaan Laplace)

Functions (Fungsi) f(t) F(s)
Unit Impulse (Dedenyut) ™(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 53
n" integral of impulse (Kamiran ke—n dedenyut) 57"() 1
Sn
n" derivative of impulse 3" (t) s"
(Kerbezaan ke—n dedenyut )
Power of t (Kuasa t) tn-1 1
(n-1)! s"
Exponential (Eksponen) e 1
S+a
t—multiplication exponential te & 1
(Pendaraban t bagi eksponen) (s+a)°
Repeated t—multiplication exponential 1 (n-Lg-at 1
(Pendaraban t berulang bagi eksponen) (n-1)! (s+a)"
Sine (Sinus) sin wt W
s?+w?
Cosine (Kosinus) cos wt s
SZ +w2
Damped sine e~ sin wt w
(Sinus teredam) (s+a)? +w?
Damped cosine e 2 cos wt s+a
(Kosinus teredam) (s+a)% +w?
t—multiplicated sine t sin wt 2ws
(Pendaraban t bagi sinus) (s? +w?)?
t—multiplicated cosine t cos wt s2 w2
(Pendaraban t bagi kosinus) (s’ +—w2)2
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Two—Port Network Parameters
(Parameter Rangkaian Dua Liang)

Impedance parameters Admittance parameters
Vi=2pli+235 1 I3 =y1Vi+tyVs
Vo=2Zyli+2Zp 1, l2 =ynVi+ YV,

Hybrid parameters Transmission parameters
V; =hgy Iy +hp,V, V, = AV,-BlI,
I, =hy 1, +hyyV, I, =CV,-DlI,

Jadual Penukaran Untuk Rangkaian Dua Liang
(Conversion Table for Two—Port Network Parameters)

z y h ABCD
Yo Yi2 A h A A
Z Z ~ ~ —h _12 L _T
i 11 12 A, A, h R c C
2, 2 Yo o Yu | My 1 1 D
2 2 A, A, h2 h2 C C
2z Zp y y 1 hy D A
A, A, H 12 hy hy B B
d - Zy M ﬁ -1 A
A_z A_z Yo Y hy h, B B
A, 2z | 1 Ve hy h, | B L
h Zy Z2 Yu Yu D D
Zn 1 Ya By o h 1 C
Zy Zy Vi Vi 2 2 D D
.y A, Yo o L A, hy A B
Zy 221 Y Ya h21 h21
ABCD .
1 zm | D oyw | by 4 c b
Zn Zn Yo Ya hy  hy
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