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SULIT DEE6142: CIRCUIT ANALYSIS

SECTION A: 60 MARKS
BAHAGIAN A: 60 MARKAH

INSTRUCTION:
This section consists of FOUR (4) structured questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi EMPAT (4) soalan berstruktur. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

a) State THREE (3) main steps to solve a circuit using nodal analysis method.

Nyatakan TIGA (3) langkah wutama untuk menyelesaikan litar elektrik

menggunakan kaedah Analisis Nodal.

[3 marks]
[3 markah)

b) Based on figure Al(b), calculate the value of I; using Mesh analysis.

Berdasarkan Rajah A1(b), dapatkan nilai 1; menggunakan Analisis Mesh.
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Figure A1(b) / Rajah Al(b)

[6 marks]

[6 markah]
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SULIT DEE6142; CIRCUIT ANALYSIS

¢) Refer to Figure Al(c), derive the equations for node voltages V; and V, using

nodal analysis.

Berdasarkan Rajah Al (c), dapatkan persamaan bagi voltan nod bagi V; dan V,
menggunakan Analisis Nodal.
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Figure A1(c) / Rajah Al (c)

[6 marks]
[6 markah)

QUESTION 2
SOALAN 2

a) Referring to Figure A2(a),write the equations for the transformation from A to Y.

Berdasarkan Rajah A2(a), tuliskan persamaan bagi penukaran daripada A kepada
Y.

N

Figure A2(a) / Rajah A2(a)

[4 marks]
[4 markah]
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SULIT DEE6142: CIRCUIT ANALYSIS

b) Determine the Thevenin voltage, Vth, at terminal a-b of the circuit in Figure A2(b).

Dapatkan nilai voltan Thevenin, Vth pada terminal a-b bagi litar di Rajah A2(b).
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Figure A2(b) / Rajah A2(b)
[Smarks]
[5 markah]

¢) Using the Norton Theorem, calculate Zy and Ly at terminal a-b in Figure A2(c).

Dengan menggunakan Teorem Norton, kirakan nilai Zy dan Iy pada terminal a-b
dalam Rajah A2(c).
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Figure A2(c) / Rajah A2(c)
[6 marks]
[6 markah]
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SULIT DEEG6142: CIRCUIT ANALYSIS

QUESTION 3
SOALAN 3

a) Determine the analytical equation for the function f{t) in Figure A3(a) .

Kenalpasti persamaan analitik bagi fungsi f{t) pada Rajah A3(a)
£

v

Figure A3(a) / Rajah A3(a)

[3 marks]
[3 markah]

b) Sketch the function of f(t) and calculate the Fourier Series of Co-efficient : ag

Lakarkan fungsi f{t) dan kirakan pekali Siri Fourier :ay

fin= 4 5<t<)
0 5<t<10
£(t+15)
[5 marks]
[5 markah]
¢) Analyze the Fourier Series equation f(t) up to 3™ harmonic.
Analisa persamaan Siri Fourier f{t) sehingga harmonik ke 3.
t) = ( 01 i
f) = o [1 — cosnm] sinnwt )
n=1
[7 marks]
[7 markah]
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SULIT DEE6142: CIRCUIT ANALYSIS

QUESTION 4
SOALAN 4

a) Based on the RLC circuit in Figure A4(a), write the expression for the voltage int-

Domain.

Berdasarkan litar RLC pada Rajah A4(a), tuliskan persamaan voltan dalam

Domain-t.
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Figure A4(a)/ Rajah A4(a)

[3 marks]
[3 markah)

b) Using Laplace Transform, determine I(s) for the circuit in Figure A4(b) when S1

is closed. Assume that the initial condition is zero.

Dengan menggunakan Jelmaan Laplace, dapatkan persamaan I(s) bagi litar pada

Rajah A4(b) bila S ditutup. Anggapkan keadaan awal adalah sifar.
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Figure A4(b) / Rajah A4(b)

[6 marks]
[6 markah)
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SULIT DEE6142: CIRCUIT ANALYSIS

c) By referring to Figure A4(c), calculate the value of current i(t) at t=4s by using
Laplace Transformation when S1 switch is closed.

(Assuming that the initial condition is zero).

Dengan merujuk kepada Rajah A4(c), kirakan nilai arus i(t) pada t=4s dengan
menggunakan Jelmaan Laplace bila S1 ditutup.
(Anggap nilai permulaan adalah kosong).
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Figure A4(c) / Rajah A4(c)

[6 marks]
[6 markah]
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SECTION B: 40 MARKS
BAHAGIAN B: 40 MARKAH

INSTRUCTION:
This section consists of TWO (2) essay questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi DUA (2) soalan esei. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

Write the analytical equation for the function V(t) in Figure B1, and then calculate

the Trigonometric Fourier Series for the waveform.

Tuliskan persamaan analitik bagi fungsi V(t) dalam Rajah BI, dan seterusnya

kirakan siri Fourier trigonomteri bagi fungsi itu.
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Figure B1 / Rajah BI
[20 marks]
[20 markah]
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SULIT DEE6142: CIRCUIT ANALYSIS SULIT DEE6142: CIRCUIT ANALYSIS
FORMULA
QUESTION 2 Laplace transforms and the inverses
SOALAN 2 f@O=L"{F()} F(s)=L{f ()}
" L
CLO3 Based on the circuit in Figure B2, determine the current i(t) for t >0, if C=1/3 F, s
C4 ey, i _ ‘
vg(t)=6V, 1(0)=1A, and v¢(0)=1V. £ n=123.. :,1
s
Merujuk kepada litar dalam Rajah B2, tentukan arus i(t) bagi t>0 , jika C=1/3F, ‘ e 1
ve(t) =6V, i(0)=14 dan v,(0)=1V. a
. a
sin at R
" 1H s
it)__, 40 cos at e
sinh at 2 e =
s°—a
A — coshat s
s SO % — g’
at b b
e smot (S—a)2 +b2
y s—a
e” cos at % 3
Figure B2 / Rajah B2. (s—a) +b
[20 marks] i nl
[20 markah) € (s —a)™
h h d"
£ f(0) ]
ds
e f(t
f(@) Fls—a)
SOALAN TAMAT 2O s¥(s) = y(0)
" s*Y(s) = sp(0) - ' (0)
Yo
t F
[ £(s)
5
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Other Related Formula
Integration by Parts .
b uy — J vdu ’
j udv q
v Ri(0)
v, I di(t)
dt
1 o
v, = jo i(f)dt + V. (0)
vt
fx 7
I c av(t)
dt
I LN
f ARG
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