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[3:a pastikan kertas soalan ini mengandungi SEBELAS (11) muka surat yang bercetak termasuk muka hadapan
sebelum anda memulakan peperiksaan ini.]

This question paper contains TWO (2) parts:.
[Kertas soaian ini mengandungi DUA (2) bahagian:]

Part A - This part has FOUR (4) questions. Answer all questions (80 marks).
{Bahagian A . Bchagian ini mengandungi EMPAT (4) soalan. Jawab semua soalan (80 markah).]
Part B . This part has TWO (2) questions. Answer any ONE (1) question (20 marks).

[Bahagian B - Bahagian ini mengandungi DUA (2) soalan. Jawab mana-mana SATU(1) soalan (20 markah) |

Ezch question contributes TWENTY (20) marks.
(Setiap soalan memumbang DUA PULUH (20) markah ]
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PART A
[BAHAGIAN 4
Answer all questions
Wawad semua soaian ]

Question 1
[ Sealan | §

(2)

(b)

State TWO(2) advantages of three phase system and explain the condition where the
three phase system is said to be in balanced.

[Senaraikan DUA(2) kelehinan sis
dikatakan berada dala

3

‘fem ntiga fasa dan jelaskan keadaan di mana sistem tiga fasa
m keseimbangan. |

s/
\‘ = \‘» (4 Marks/Markah)

ed three-phase voltage sources is connected to a wye-
connecied balanced load with an impedance of (3+j7) Q per phase. If V,;=100 45"V
and the voltages are in positive sequence,
[Satu sumber semmbang ol

vollan tiga-fasa yang disambung secara wye bersambung dengan beban
seimbang sambungan delta demgun g,

gen galangan (3 + j7) Q per fasa. Jika Ve, = 100 £45° V dan voltan
dalam fupmkan posaif, |

A wye-connected balanc

Draw the diag

tam of this three-phase system configuration and label its
parameter accordingly.
{Lutiskan pomborpah

tataragaly sistem tiga-fasa ini dan labelkan parameter denyan
sewaiarnyg |

(4 Marks/Markah)

Calculate the average power per phase Pp and total average power Pr.
{Kvra purate kuasa per faza P, dan jumlah purata kuasa P, )

N '\3 JHi:Q% - ;‘*

Qe -

It A%

Calculate the reactive power per phase Qp and 10tal reactive power Qr-
{Kirg knarg regangas

regamgaen per fasa (Jp dan fumlah kuasa regangan (J1f
-< P )
% ,Q [ Q%\{ ) ~

1.
(3 Marks/Martah)

(3 Marks/Markah)

3%+ VR
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(¢)  Evaluate the following circuit in Figure 1 using mesh analysis to find current 1y
[Nllaikan litar dalam Rajah I berikut menggunakan analisis jejaring untuk mencari nilai 1, |

L.
thQ bl. L 2248
24V 1“) ~ ,‘\1,5\2
\\
12Q D 41,
pe e
Figure 1
[Rajah 1]

(6 Marks/Markals)

7
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Question 2
[ Soalan 2 |

(@)  Coupling coefficient (k) is the measure of magnetic coupling between two coils.
[Pekali gandingan (k) edelah ukuran gandingan magnet antara dua gegelung |

(1) Define k when the condition as follow:
[Definusikan & apabila keadaan seperti berikut:)
k>0.5
k<035
(2 Marks/Markats)
(1)  Given the circuit as in Figure 2, and k = 1 where
[Diberi luar seperti Rajab 2 dan k = | di mana]
M
k = ———
JL.L,
6
100 ‘j(’{ 10H
M- 1
°
\Y I 5H aH I
o
Figure 2
[Rajah 2}

Evaluate the value for phasor current 1y and I; given that
[Hirssghan miles untuk arus pemfaza f; dan 1; diberi]

V = 60 cos (41 + 30"V

(6 Marks/ Markah)
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Dot dctgmmmtmn 18 required to specify the polarity of mutual induced voltage. With
appropnate figure, interpret the application of the dot convention,

b I y

{Penentuan binik diperfukan unmd menertukan kehutuban volian saling: teraruh. Dengan gambarajuh
yang sesuai, tafsrkan penggunaan kelaziman bintik )

(6 Marks/Markah)

Calculate the mesh currents in the circuit shown in Figure 3.
[Hitung arus jejaring dalam litar pada Rajah 3.]

1Q -13Q
—W—{
I\
100V ﬁ i6Q
Figure 3

[Rajah 3]
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Question 3

{ Soalan 3 /]

(a)

(b)

(c)

With the aid of 3 suitable diagram briefl
[Dengan bantugn gan

y explain the concept of mutual inductance.
1barajah yang sesuai te

rangkan secara ringkas konsep aruhan saling. |

(4 Marks/Markah)
Brieﬂy discuss THREE(3) differences between an electric circuit and magnetic
circuit.
[Bincangkan secarg ringkas TIGA (3) per

bezaan di antara ltar elekerik dan litar magnet. |

(3 Marks/Markah)
If one section of the eXisting core material is replaced with cast iron whose relative
permeability is 166 and flux of 1 mWbh flows in the circuit as shown in Figure 4,
determine the followings:
(Given py =47 x 107)
[Sekiranya satu bahagian bahan teras sedia ada dig
relatif 166 dan aliren i

antikan dengan besi tuang yang kebolchtelapan
berikur:

fluks J mWb dalam litar seperti ditunjukkan dalam Rajah 4, tentukan yang
(Diberi y = 42 107}

5]
R

]15‘
1 =
Fo | (]|

. Sl (= | ]
S | 100
ot _ |3

1

Note A dimensions are ‘ - K
m 1mn -
e
Figure 4
{Rayah 4]

0 ’ (v 1 y 8
the resultants mean length of flax path the each core n};:du ll:\. lh;, :;Zr%;il:vsud.mj
p dua wida setiap teras yang dikasilkan ole i
[Paryang peduar min wauk laluan fluks p 7] dperirtel el
u magnetic [lux densities in each core and air gap. P
. K ctumpatan flaks magnet dalam senap teras dan frrang udara,
Il-“‘& B

(3 Mnrks/,'tlurhlh)
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1. M,ugnctic field strength in each core and ajr gap.
[Kekuatan medan magnet pada setiap teras dan Jurang udara. ]
(3 Marks/Markah)
v,

The reluctances in each core and air gap.
[Engganan pada Setiap teras dan jurang udara |

(3 Marks/Markah)
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Question ¢
{ Soalan ¢ }
(@) Explui}l the meaning of the device Transformer and state TWO (2) types of
Transformer,

{Jelaskan maksud peranti Pengubah dan nyatakan DUA(2) jenis Pengubah. ]

(4 Marks/Markah)
)] Power transformer has two
: differences.

b I , , -
[Pengubah kuasa mempunyai dua jenis teras. Namakan kedua-duanya jenis dan terangkan
perbezaannya )

ypes of core. Name both types and explain their

(4 marks/Markah)

(c) Consider an ideal single-
a 2000V
calculate,

(Andaikan sebuah pengubah unggul fasa tunggal 2400V-240V.
2000V dan yang kedua disambungkan ke galangan 2.,36.9°

phase 2400V-240V transformer. The primary is connected to
source and the secondary is connected to an impedance of 2/36.9°Q) ,

Yang utama disambungkan ke punca
Q, hitung, ]

j X the secondary output current and voltage.
! [Arus dan voltan keluaran kedua.]

(3 Marks/Markah)

ii. the primary input current.
[Arus masukan wama.]

(3 Marks/Markah)

; . the load impedance as seen from the primary side.
E {Galanigan beban yang dilihat dari sudut utama.]

(3 Marks/Markal)

- iv., the input and output apparent power.
' {Maswkan dan keluaran kuasa ketara.]

(3 Marks/Markah)

VT W
+ o U
-
X _l
s
LCV\N I~
Sy
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PART B

[BAHAGIAN BJ
Answcr any ONE (1) question
[Jawab mana-mana SATU (1) soalan|

Question §
[ Soalan § ]

(a) State FOUR (4) cate

gories of losses occurring in DC machine.
{Nyataka

n EMPAT (4) kategori kehilangan yang berlaku pada mesin DC.

(4 Marks/ Markah)
(b)

Permanent magnet, separately excited and self-excited are three types of DC machine.

Compare the differences between separately excited and self excited DC machine.
Draw the equivalent circuit for both DC machine.
[Magner kekal, menguja ter,

pisah dan mengwja sendiri adalah tiga jenis mesin DC Bandingkan
perbezaan antara mesin DC penguja terpisah dan menguja sendiri. Lukiskan litar setara bagi kedua-
dua mesin DC ini |

(6 Marks/Markah)

A 240V DC shunt motor draws 12A at 2000rpm. The armature resistance is 0.5Q and
field winding resistance 15 4500Q.

(Sebuah motor pirau DC 240V menarik 124 pada 2000rpm. Rintungan angker ialah 0.5Q dan
rimtangan medan peaggulungan ialah 4500 |

Calculate the value of the torque
(Kira nilat deya kilas}

(5 Marks/Markah)
1. Calculate the speed and line current at a torque of 20 N-m (if field current is
constant)
[Kiry kelojuan don arus barls pada 20 N-m daya kilas (fika arus medan adalah malar)]

(5 Marks/Aarkah)
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Question 6
- [Seatan 6}

(@) State the first and second

: law of Faraday's Law.
[Nvatakan hukum pertama

dan kedua bagi Hukum Faraday. ]

(4 Marks/Markah)
(b) Elaborate the main part in synchronous machines.
[Perihalkan bahagian utama dalam mesin segerak ]
(6 Marks//t{arlcah)
(¢)

A three-phase, wye-connected 2300 kVA and 6.6 kV generator operates at full-load.
The per-phase armature resistance R, and the synchronous reactance, Xy, are
(0.06+)10.5)Q. Calculate the percent voltage regulation at

[Sebuah tiga fasa dengan sambungan wai 2300 kVA dan 6.6 kV penjana beroperasi pada beban penuh.

Rintangan angker per fasa R, dan regangan segerak X, ialah (0.06+/10.5)2 Kirakan peratus
peratwan voltan pada |

(0 0.8 power-factor lagging
[0.8 faksor-kuasa susudan]

(5 Marks/Markah)
(1) 0.8 power-factor leading.

{Opfrsiae enduly
[0.8 fokior-kuasa mendulu]

(5 Marks/Markah)
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- Appendix 1
[Lampiran 1]

Given some theorem:
[ Diberi sebahagian leorem: )

Connection

Phase voltages/currents

Line voltages/currents

)

v an = vp&

"llm = vp{ - 1200

Ven = V,/+120°

Same as line currents

ub =V 3Vp{ 30°

"’hr = vul)f I’)Oo
Vm = vuh + I?-Or}
lu = vrm/’l‘)'

I, =1, {—12()"

I, =1,/+120°

Y-A V“" = VJ’E_ \ub Al} =V % Z__
Voo = Vp/—120° Ve = \u( = Va/—
Von = Vp/+120° Ve = Vea = \‘,,,(Hzo
lap = Van/Zs I, = IA”\ 3{ 30°
Ipc = Voclls I, =1,/-120°
lea = Veal/Za I, = L,Z+ 120°

A-A Va = Vp/0° Same as phasc voltages
Ve = Vp/— 120°
V, = V,,Z-HZ()" ~
lap = Van/Zla I, = i\ 3{—30"
luc = Voo/ L Iy = 1,/—120°
Iea = Vel Za I, =1, f/+ 120°

A-Y Va = »/00 Same as phase voltages

Vi = Vp/—120°
Vg = Vp/+120°

Same as line currents

-o(momm-

e
a \/'3‘7'
- W-mr

=1,/+120°
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