CONFIDENTIAL

UlHM

Universiti Tun Hussein Onn Malaysia

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER II
SESSION 2023/2024
COURSE NAME ELECTRIC CIRCUITS II
COURSE CODE BEJ10403
PROGRAMME CODE BEJ
EXAMINATION DATE JULY 2024
DURATION 3 HOURS
INSTRUCTIONS 1. ANSWER ALL QUESTIONS

8]

. THIS FINAL EXAMINATION IS

CONDUCTED VIA
[J Open book
Closed book

. STUDENTS ARE PROHIBITED TO

CONSULT THEIR OWN MATERIAL
OR ANY EXTERNAL RESOURCES
DURING THE EXAMINATION
CONDUCTED VIA CLOSED BOOK

THIS QUESTION PAPER CONSISTS OF SEVEN (7) PAGES

CONFIDENTIAL

TERBUKA

L




CONFIDENTIAL BEJ 10403
Q1 (a) Referring to Figure Q1.1,
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Figure Q1.1
(1) calculate i(0), v(0), and %.
(5 marks)
(1)  determine the characteristic roots, s;and s,.
(5 marks)
(1)  find v(t) fort > 0.
(5 marks)
(b) Based on Figure Q1.2, calculate i(t) for t > 0.
(10 marks)
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Figure Q1.2
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Given i5(t) = 4 cos(10t + 45 9 A for the circuit in Figure Q2.1.
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Figure Q2.1

Determine and draw the equivalent circuit in the frequency domain.
(3 marks)

Determine the voltage, ¥, and currents i1 and .
(6 marks)

Draw a phasor diagram to illustrate all currents and voltages for the circuit.
(3 marks)

(b) For the circuit shown in Figure Q2.2, assume that the circuit operates at
w = 100 rad/s,
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Figure Q2.2

find the input impedance, Z;, of the circuit.
(6 marks)

if an input voltage, V; = 10 cos (1007 — 15°) V is applied to the circuit in
Figure Q2.2, determine the input current, i(t).

(3 marks)

calculate the voltage, Vx in the time domain.
(4 marks)
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Q3 (a) One cycle of a periodic voltage waveform is depicted in Figure Q3.1. Find the effective
value of the voltage. Note that the cycle starts at t =0 and ends at t =6 s.

(7 marks)
v(®)(V) A
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Figure Q3(a)

(b) A factory has the following four major loads:

* A motor rated at 5 hp, 0.8 pflagging (1 hp = 0.7457 kW).
* A heater rated at 1.2 kW, 1.0 pf.

* Ten 120-W lightbulbs.

* A synchronous motor rated at 1.6 kVAR, 0.6 pf leading.

(1) Calculate the total real and reactive power.
(6 marks)

(i1) Find the overall power factor.
(2 marks)

(c) An air conditioner operates at 240V s at a frequency of 60 Hz. It absorbs an
average power of 9 kW at a lagging power factor, pfof 0.75.

(1) Determine the complex power of the load.
(3 marks)

(i)  Determine the capacitive element required to raise the power factor to
0.88.

(5 marks)

(iii)  Analyze the effect of power factor correction in part Q3(c)(ii) on the
effective cutrent, Lz,
(2 marks)
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Q4 (a) For the circuit in Figure Q4.1,

I; 1>
—_— fiﬁl\ 100 e
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200 % V-
Figure Q4.1
(1) find the Z-parameters.
(8 marks)
(if)  draw the equivalent circuit for the Z-parameters obtained in part
Q4(a)().
(4 marks)
(b) For the circuit in Figure Q4.2,
60 1 1
W— =
- 211=200 N
\ 7| =88 |y ==y
10V 1= 80 - Q
» Zn =120 5
Figure Q4.2
(1) Calculate 11, Iz, V-land Vz.
(10 marks)
(i1) Determine the power dissipated in the 4 Q resistor.
(3 marks)
- END OF QUESTIONS -
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APPENDIX 1: Formulae

sin(—x) = —sinx cos (-X) =cos X
1 1
secx = CSCX = —;
COS X sin x
sinx
tanx = cotx =
COS X tan x
sin(x +£90°) = +cos x sin(x +180°) = —sinx
cos(x +£90°) = Fsinx cos(x +180°) = —cosx
sin(x + y) =sinxcosy + cos xsiny cos(x +y) =cos xcosy + sin xsiny
2sinxsiny = cos(x —y) —cos(x+y) | 2cosxcosy = cox (x +y) + cos (x — y)
2sinxcosy =sin(x —y) +sin(x —y) | sin2x = 2sinx cos x
Vﬂ_ Uﬂ d n n
i(£)= & T E(aU)=nU =% |
dx \V e
d du d dU
Y = Rl 5 P )
d.x(a) - nadx dx(e) ¢ dx
d I UdU d . 2 UdU
a;(sm ) = cos ;e d—x(cos ) = —sin =
IfU=Ux),V =V(x),and a = constant:
fadxzax+€ fadx=ax+C
n+l dU
Um di = C q f—=InU+C
f L 15 n#* U
1 ax
fe“"dx=—e“x+6 Jxe“"dx: s{ax—1) +C
a a
1
flnxdxlenx—x+6‘ fsinaxdx=—;cosax+€
1
fcosax dx = Esinax +C
z=x+jy (x=rcosB,y=rsinf)
z=rM8 (r=4x2+y% 8= tan‘lg
z=rel? (r=yx2+y2 6= tan‘li—J
e 1% = cosh — jsind , el® = cost + jsind
j2=-1
X(t) =A1851t+A26’52r x(t) =XS+A1351t+A2€52t
x(t) = e " (A; + Ayt) x(t) = X + e (A + Ayt)
x(t) =e ¥ (Aycoswyt +Aysinwgt) | x(t) =X, +e (A, coswyt + Ay sinwyt)
. d 1.t . di iy 1t i
= Cd—: Ve = -Eftu i(Hdt +v(ty) | v, = d—; i = Iffu v(t)dt + i(ty)
dv(0) (Vo + RIy) di(0) 1
) ey V
dt RC dt g (Rlo+ Vo)
. 1 g T
P =v(®)-i() P = Vulncos(8,=6)  Pru=g
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Y — A Conversion

a Z'l

L2125+ 2373+ 2,7,
b= 7
2

y Bl 22+ 237

a Z3
Vi =z, + 25,1
Vo = 23114 + 2,1,

L =Y Vi + YV,
I, =Y, V) + Y5,1;

A —Y Conversion

szc

Zy =2
LT A+ Z,

Zelg

Y

Zoly

Sl A W

Vi =hy It + hyoVs
Iy = hy1ly + hy,V,

V]_ == AVZ = BIZ
I, = CV, — DI,
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