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Second Semester Examination
2022/2023 Academic Session

July/August 2023

EEU 104- ELECTRICAL TECHNOLOGY

Duration : 3 hours

Please check that this examination paper consists of TWELVE (12) pages of printed
material including appendix before you begin the examination.

Instructions : This paper consists of THREE (3) questions. Answer ALL questions.
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1. a) Find the equivalent resistance at terminal a-b for the following network in
Figure 1(a) and 1(b):
(.
ae
Pt R
be
Figure 1(a)
{10 marks)
(ii).
H B
R R

—

be
Figure 1(b)

(10 marks)
b) By using Thevenin Theorem, solve the current, i in Figure 1(c).
Vi
10 Q
40 Q
S0V
Figure 1(c) '
(30 marks)
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Find the Norton equivalent circuit for nefwork in Figure 1(d).

3Q 3Q
' ' O a
isv (@) 4a(d) 6Q
O b
Figure 1(d)
(30 marks)

Use nodal analysis to obtain ve in the circuit in Figure 1(e).

40 10V

4 &#

12V 6Q 2Q

Figure 1(e)
(20 marks)
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2. a) For the circuit in Figure 2(a), i(f) = 4(2 - &%) mA. If i2(0) = -1 mA,
Find:
(). 7(0)
(iiy. va(t) and va(t)

(iii). () and ix(t)

{ 2H
o—— T
T B T { i
v 4 H vy 12H

Figure 2(a)

(30 marks}

b) The initial voltages on capacitors in the circuit shown in Figure 2(b) have
been established by sources not shown. The switch is closed at £ =0. Find:
(iy. wv()fort>=0
(ii). i(f) for t>=0
(iii). wvq(t) fort>=0.
(iv). vz (t) for t>=0
(v). Calculate the initial energy stored in the Capacitors C1 and C2.

(vi). Determine how much energy is stored in the capacitors at { 2> «.
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Figure 2(b}

(50 marks)

c) The switch in the circuit shown in Figure 2(c) has been open for a long
time. The initial charge on the capacitor is zero. At { = 0, the switch is
closed. Find the expression for:

(). i(t) for £>=0
(ii. v(f) when t>=0

0.1 uF
SRl
+ * —
7.5 mA w320ke @ 230k0

Figure 2(c)

(20 marks)
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Briefly explain the comparison between AC voltage and DC voltage. May
add related figure/s in your answers.

(20 marks)
Determine the total current in the circuit of Figure 3(a). Also, find the power

consumed and the power factor.

40 002H
AAA | }
60 001 H b
."‘"'
20 200 uF
."."' II
100V, 50 Hz
O\
&
Figure 3(a)}

(40 marks)
A three-phase network, 200kW, 50Hz, delta-connected induction motor is
supplied from a three-phase, 440V, 50Hz supply system. The efficiency and
powér factor of the three-phase induction motor is 91% and 0.86
respectively. Calculate:
(). Line currents
(ii). Currents in each phase of the motor

(iii). Active and reactive components of phase current

(40 marks)
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APPENDIX

Question Course Outcome Programme Outcome
(CO) | (PO)
1 2 PO2
2 2 PO3
3 3 PO4
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Mathematical Formulas

This appendix — by no means exhaustive — serves as a handy reference. It does contain all the

formulas needed to solve circuit problems in this examination book.

Quadratic Fermula

The roots of the quadratic equation ax? + bx + ¢ = 0 are

_—bt vbZ — 4ac
X1,% = 2a
Trigonometric Identities
sin{—x)} = —sinx

cos(—x) = cosx

1
secx =
cos X

,C5Cx = ——
sinx

sinx 1

,cotxy = —ro

tanx =

sin(x + 90°) = + cosx
cos{(x . 90°) = Fsinx
sin{x + 180°) = —sinx
cos(x + 180°) = —cosx
cos?x +sin“x =1
a b
sinA sinB sinC

(law of sines)
a® = b?+ c¢*— 2bccosA  (law of cosines)

tan%(A—B) a—b

= (law of tangents)
ans(4+8) P

sin(x &+ y) =sinxcosy X cosxsiny

cos{x+v) =cosxcosy Fsinxsiny

tan(x & y) = tanx +tany
Emx“y)_1¥temxtamy

2sinxsiny = cos{x — y) — cos{x + y)

2 sinx cosy = sin{x + ¥) + sin{x — y)

2 cosxcosy = cos(x + ¥) + cos(x — y)
sin2x = 2sinxcosx

cos2x =cos?x —sin®x=2cos?x—-1=1-—2sin*x

.91
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Ztanx
tan2x = ——
1—tan?x

. 1
sinfx = E(l ~— cos 2x)

1
cos?x = E(l + cos 2x)

; 2 2 -1 K,
Kycosx + Kysinx = [K{ + K; cos|x <+ tan e

1
et/* =cosx+jsinx (Euler's identity)
ef* + e

CosXx = —
2

el —ei*
2j
1rad =57.296°

sinx =

Hyperbolic Functions

1
sinhx = =(e* — ¢™%)

1
coshx = E(e" +e7¥)

sinh(x £+ y) = sinh x coshy £ coshxsinh y
cosh(x + ¥) = coshx coshy + sinhx sinhy

Derivatives

If 7 =U(x), V =V(x), and a = constant,

.. 10/-
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d
a—;(aU”) = nalU™t

d du
0y o U
dx(a) a 1nad

d diy
Loy = o 22
ci.'x(“3 )=e dx

4 int = cosy 2Y
d_x sin = COos d

é costry = —siny
dx cos = sin dx

indefinite Integrals

fU =U(x), V=V(x), and a = constant,

[adxzax+c

f Udv=UV - f Vdl (integration by parts)

n+1
fU“dUz +C, m=l
n+1
dU—I U+C
fu‘“

aV?
fa”dU=-—--+C, a>0,a=1
Ina

1
[e“xdx=—e“x+6
a
eax
fxe“xdxz?(ax—1)+6

ax

e
fxze“" dx = -E;(azxz —2ax+2)+C
Jlnxdx =xInx—x+C
1
fsinaxdx = —Ecosax+C

1
fcosaxdx = Esinax-l- C

f 2 ax d x sinZax
sin“axdx =—-—
- 2" 4a

J 2 e d x+sin2ax
C = -
os“ax dx 5 i

1
fxsinaxdx=F(sinax—axcosax)+6
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1
fxcosaxdx=§(cosax+axsinax)+(,‘
2 i 1 ; 2.2
x smaxdx=E(2axsmax+2cosax—a x*cosax) + C

1 .
[xz cos ax dx = — (2axcosax — 2sinax + a®x*sinax) + C
a

ax

fea"sinbxdx :u—;—_’_—m(asinbx—bcosbx)+6

ax

e
je“"cosbxdx:m(acosbx-!-bsinbx)+C

sinfa — #)x  sin(a + b)x

_ 2 2
2a—b) 20Dy & *FP

f sinaxsinbx dx =

cos(a—b)x cos(a+ b)x
fsinaxcosbxdx =— 2((a-b)) - 2((a+b)) +C, a®+b*
sinfla — B)x  sin{a+ b)x
= C, a*#b*
fcosaxcosbxdx Ha—b) + 2a+b) + a
dx 1 X
f— =—tan " —+4C
az+x2 a a
x2dx X
fz———zzx—atan* —+C
at+x a
J dx 1 ( X +1t ‘1x)+C
(@+x2)2 I\ + a2 a " a
Phasor & Complex Number
Imaginary axis
rFs
Z
i
[}
B 1
2f - r iy
|
it :
¢ |
0 : > Real axis
e
_j L
—2iF
Complex number in rectangular form:
z=x+jy
r=x%+y?
¥
=tan"1=
¢ n p

24

SULIT



@

SULIT
-12-
z=r(cos@ + jsing)
1
i —jandj = 1290°
Complex number in polar form:
Z=TLE
Complex'number in exponential form:
z = rel®

Sinusoid < phasor transformation:
Vncos{wt+ @) « V,2¢
V, sin{wt + @) < V,2(p — 90°)
- Ly cos(wt+8) e [,208
I sin(wt 4 0) «» I, £(8 — 90°)

Mathematic operation of complex number:
Additionz; + z; = (x; +x) + j(y1 + ¥2)
Subtractionz; — z; = (%, — x3) + j(¥1 — ¥2)
Multiplicationz,z, = rir£(@ + ¢@,)

P Zy T_l _
Division=* = 2 £(¢; — ¢2)
Reciprocals = 22 —

ec p Z - T (p
Square-rootvz = Vrs(@/2)

Complex conjugatez* =x — jy=r2£— @ =re /¢

a

b

c
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