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SULIT EEG602 : CIRCUIT ANALYSIS

SECTION A : 40 MARKS
BAHAGIAN A : 40 MARKAH

CLOl1
C3

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

ARAHAN :
Bahagian ini mengandungi SEPULUH (10) soalan berstruktur. Jawab semua soalan.

QUESTION 1
Solve Mesh 1 and Mesh 2 equations for the circuit in Figure Al.

SOALAN 1
Selesaikan persamaan Jaringan 1 dan Jaringan 2 bagi litar pada Rajah Al

1oa 40Q
40<30° V - j20Q
50<0°V
Figure A1/ Rajah Al
(4 marks)
(4 markah)
SULIT




SULIT EEG02 : CIRCUIT ANALYSIS

QUESTION 2

CLOl
C3

CLOl
C3

Referring to Figure A2 below, calculate the value of voltage,V.

SOALAN 2
Merujuk kepada Rajah A2 di bawah, kirakan nilai bagi voltan,V.
[4 Marks]
[4 Markah]
v -j10 Q
¢ o/ ¥V Vie —
10 A® 8Q .
Figure A2 / Rajah A2
QUESTION 3 .
Calculate the value of Norton CurrrentéIN_}in diagram A4 at terminal a-b
SOALAN 3
Kirakan nilai arus Norton, Iy di dalam Rajah A4 pada terminal a-b .
[4 marks]
[4 markah)
68 J4Q »
— AN Y
e In
15L.90° A CD == 5 § 8Q
b
_O_
Figure A3 / Rajah A3
SULIT




SULIT EE602 : CIRCUIT ANALYSIS

QUESTION 4
= cLo) | Reffering to Figure A4, transform the circuit from A to Y configuration.
L2 SOALAN 4

" Berdasarkan Rajah A4, tukarkan litar daripada konfigurasi A kepada konfigurasi Y.

: a
n

J 36 kQ 18k}

1 -jok}

bY I( c

M Figure A4 / Rajah A4 [4 marks]

CLO1
C3

CLO1
c3

[4 markah]

QUESTION 5

{ Solve the Laplace Transformation of the following functions f(t) by using Laplace

Transformation Table.

SOALAN 5
Dapatkan Jelmaan Laplace bagi fungsi f{t) berikut dengan menggunakan Jadual Jelmaan

Laplace.

f(t) =3e™2t + 4cos4t — 9sin3t
[4 marks]

[4 markah)

QUESTION 6
Calculate the Inverse Laplace Transformation of the following function F(s) by using Partial

Fraction.

SOALAN 6
Kirakan Jelmaan Laplace Songsang bagi fungsi F(s) berikut dengan menggunakan Pecahan

Separa.

s+10
F(s)= §2-45-12
[4 marks]
[4 markah]
SULIT
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SULIT EE602 : CIRCUIT ANALYSIS

QUESTION 10

CLO2
C3

Produce the analytical expression for the periodic waveform shown in Figure A10.

SOALAN 10

Dapatkan ungkapan analitik bagi gelombang berkala seperti ditunjukkan di Rajah A10.

ft)

-

dmm

R L L L LTy T

-

-

=R = = - -

s
LT

Figure A10 / Rajah A10

[4 marks]
[4 markah]
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SULIT EE602 : CIRCUIT ANALYSIS

SECTION B : 60 MARKS

e e S

CLO2
C3

CLO2
C3

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 I

(a) Calculate the value of I in the circuit in Figure B(1a) using Thevenin Analysis.

Kirakan nilai I, bagi litar dalam Rajah B(1a) menggunakan Analisa Thevenin.

{ ] | &
JEXo! 50 > |
+
8Q -
-j20 ~
+ (50<0°)V
X

Figure B(la) / Rajah B(la)

[10 marks]
[10 markah)

(b) Calculate the value of Ix in the circuit in Figure B(1b) using Mesh Analysis.

Kirakan nilai I, bagi litar dalam Rajah B(1b) menggunakan Analisa Mesh.

50 180
30<0° l, H 70 b 6
I
Figure B(1b) / Rajah B(1b)
[10 marks]
[10 markah]
SULIT



SULIT EEG02 : CIRCUIT ANALYSIS

CLO3 QUESTION 2
o2 SOATAN 2

b

(a) Solve % —4x = 8, given x=2 [orf{0)=2] when t=0

dx

T 4x = 8, diberi x = 2 pada masa 1=0

Selesaikan
[9 marks]
[9 markah)

(b) Based on Figure B(2b), calculate the value of i(t) by using Laplace transformation

when S1 switch is closed. Givent =0, g, =2.5mC

Berdasarkan Rajah B(2b), kira nilai i(t) dengan menggunakan Jelmaan Laplace
apabila suiz 81 ditutup. Diberi pada masa t=0, g, = 2.5mC

s1
0" 00
i(t) g %0
i 4
Vsl
100v
L c1
“FSOUF
Figure B(2b)
[11 marks]
[11 markah]
SULIT




SULIT EE602 : CIRCUIT ANALYSIS

QUESTION 3

S AT AN 2
.

CLO3
C3

[SAV /e ¥ ¥ig PR

a) Produce the trigonometric Fourier series expression.
Dapatkan persamaan Siri Fourier Trigonometri,

b) Referring to Diagram B(3b), calculate Ao.
Merujuk kepada Rajah B(3b), kirakan nilai Ay,

i)

[ 3

161

Figure B(3b) / Rajah B(3b)

SOALAN TAMAT

[10 marks]
[10 markah)

[10 marks]
[10 markah]

SULIT



connection Phase voltages/currents Line voltages/currents

Van=Vp/[ 0° Vab =Vas =4/3V, [30°

Y=4 Vbn=Vp/[ -120° Ve = Ve = Vap [ =120°
Ven=Vp/ +120° Ve =Vea =Vap 20°
Ins=Vas/ Za =1 \[3_ [ —30°
Igc=Vac/ Zs Iy =1, /—120°
Iea=Vea/ Za I.=I, /+120°
Vab =Vp [0° Same as phase voltages

a-Y Vie = Vp [_-—_]__2_0°

same as line currents

vV, /=300

37y

Ib = la l _120°
Ie=1./+120°

First derivative :

LIf W)= sLIf(t)]-f(0)

Overview of Fourier analysis :

f(t) =ay+ Z(an cos(2mnfy t) + by, sin(2nnfy t)
’ n=1

Second derivative :

LIf(t)]=s>LIf(t)]-sf(0)~-f(0)

A, =

a? + b2 and ¢, =tan-'—=

Alternative form of the Fourier series :

—bn
an




L{F(s)}= ()

F(s) = L{f (1)}

i. 1 1
| S
i, k k
S
i, eat 1
s—a
iv. sin at _a
Ehdeg &
V. cos at &
st+a?
vi. t
]
vii. t2 2!
%
viii, (" nl
prE)
iX. sinh at _a
Y
X. cosh at 5
gy 2
) et n!
Xii. e sin wt w
(s—a)* + w?
Xiii. e® cos wt cha .
(s —a)?+ w?
Xiv. e% sinh wt w
G- = v
XV. e% cosh wt S

G- ay = w?




Waveform Fourier coefficients waveform Fourier coefficients
Constant (dc) ay=A Sawtooth wave _A
a, =0 alln % =3
b, =0 alln ay =0alln
b, = — ﬁ all n
Cosine wave ay =10 Triangular wave Qy =p
a; = A _ 84
@, =0n #1 a"_(mr)z n odd
b, =0 alln a, =0 neven
b, =0 alln
Sine wave ay =0 Half — wave rectified = A
a, =0alln sine wave 4
by =A = —  2A/m
by =0n#1 M= T meven
a, =0 nodd
b, = L ne
1= 3 n=
b, =0 n #1
Square wave ap =0 Full - wave rectified . 24
a, =0 alln sine wave ¢ T
4
by =— nodd U = 7 —/nz n even
b, =0 neven a, =0 nodd
b, =0 alln
Rectangular pulse _AT Parabolic wave Xp-=10
a"_To a, =0 alln
24 (narT) _ 324 = il
a, = poows sin TO n (m.[)s
b, =0 alln b, =0 neven
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