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SULIT DET1013: ELECTRICAL TECHNOLOGY

SECTION A: 10 MARKS ¢
BAHAGIAN A: 10 MARKAH 7

INSTRUCTION:

This section consists of TEN (10) objective questions. Mark your answers in the OMR form
provided.

ARAHAN:

Bahagian ini mengandungi SEPULUH (10) soalan objektif. Tandakan jawapan anda di
dalam borang OMR yang disediakan.

1. Identify which of the following is not an electrical quantity?
Kenalpasti yang manakah bukan kuantiti elektrik?

A, Voltage

voltan ,
B. Current

arus
C. Distance

Jarak

D. Power
kuasa

2. All the voltage drops added together in a series circuit are equal to
Kesemua kejatuhan voltan ditambah dalam litar sivi adalah bersamaan dengan

A.  The total of voltage drops
Jumlah kejatuhan voltan

B.  The voltage source
Voltan bekalan

C. Zero
sifar

D.  The total of the source voltage and the voltage drops
Jumlah bekalan voltan dan kejatuhan voltan
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sunar DET1013: ELECTRICAL TECHNOLOGY

_ B _
3. Identify the equivalent circuit for Figure A3.
Kenalpasti litar setara bagi Rajah A3.

4. Calculate Thevenin equivalent resistance across terminals A and B of the circuit in
Figure A4 . _
Kirakan vintangan Thevenin di antara terminal A dan B bagi litar dalam Rajah
A4

Bl

Figure Ad / Rajah A4
A, 1209
B. 100Q
C. 80Q
D. 708

o A
(1) 3R
_ 0B
Figure A3/ Rajah A3

A. Superposition
B. Thevenin
C. Norton :
D. Nodal g
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SULIT DET1013: ELECTRICAL TECHNOLOGY

Maximum power is transferréd from a source to a load when..
CLOl |5, ) . ) i
2 Kuasa maksimum dipindahkan davi satu sumber ke satu beban apabila..
Determine the TRUE statement.
Nyatakan pernyataan yang BETUL.
A. The load resistance is very large
Rintangan beban sangat besar
B.  The load resistance is very small
Rintangan beban sangat kecil
C.  The load resistance is twice the source resistance
Rintangan beban ialah dua kali rintangan punca
D.  The load resistance equals to the source resistance
Rintangan beban sama dengan rintangan punca
6. Identify the characteristic of the stored charge when the voltage across a capacitor
CLOI is increased. :
& Tentukan ciri pada cas yang disimpan apabila voltan merentasi pemuat
ditingkatkan,
A. Increases
Meningkat
B. Decreases
Menurun
C. Remains constant
Kekal malar

D. Fluctuates
Turun naik

CLO1 |7. Calculate the total capacitance if four 20uF capacitors are connected in parallel.

C2 Kirakan jumlah kemuatan jika empat pemuat 20uF disambung secara selari.
A S5pF
B 80uF
C. 40pF
D 0.2uF
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SULIT : DETI013: ELECTRICAL TECHNOLOGY

8. | An inductor is fully charged when the time constant is equal to..

CLO1
Cl Suatu pearuh akan mencapai cas penuh apabila pemalar masa bersamaan

dengan..

. Define the suitable formula referring to the statement above. -
Nyatakan formula yang bersesuaian dengan pernyataan di atas.

A LR
B. 2LR
C.  SLR
D. T7LR S

CLO1 9,  Identify which of the following is NOT the common way of determining the direction
C2 of the magnetic field.
Kenalpasti yang manakah BUKAN cara yang biasa untuk menentukan arah medan

magnet.

A. Tron powder spread
Taburan serbuk besi

B. Screw Rule
Peraturan Skru

C. Right Hand Ruie
Peraturan Tangan Kanan

D. Left Hand Rule

Peraturan Tangan Kiri

CLO2 10. Calculate the reluctance of a material that has a length of 0.07 m, a cross-sectional area
C2 of 0.014 m? and a permeability of 4500 pWh/At.m.

Kira keengganan bagi bahan yang panjangnya adalah 0.07m, luas keratan rentas

adalah 0.014m’ dan ketelapan adalah 4500 pWb/At.m.

A 1111 AYWb
B 111 AtWb
C. 11 AUWD
D 10 AYWb
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DETI013: ELECTRICAL TECHNOLOGY

SECTION B: 60 MARKS 5

BAHAGIAN B: 60 MARKAH

INSTRUCTION:

This section consists of FOUR (4) structured questions. Answer ALY questions.

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

QUESTION 1
SOALAN 1
a) Define Ohm’s Law.
Nyatakan definisi bagi Hulum Ohm.
[3 marks]
[3 markah]

b)

By referring to Figure Bl(a) and Bi(b), calculate the total equivalent resistance in
series and parallel.
Dengan berpandukan Rajah BI(a) dan B1{b), kirakan jumlah rintangan setara bagi

litar sesiri dan selari.

R, R, R,
VWA VWA
100Q  300Q  50Q

Figure B1 (2) / Rajah BI (a)
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SULIT o ' DET1813: ELECTRICAL TECHNOLOGY

Y % %& %Rz %Re

o 90 Q2 450 180 ©

Figure BT (b) / Rajak BI (b)
' [5 marks]
[5 markah]

¢) Based on Figure B1 (c), determine total resistance Ry by using A —Y transformation
on 1002, 15€2 and 8Q2 resistor. o ’
Berdasarkan Rajah BI (c), tentukan jumlah rintangan, Ry dengan menggunakan
transformasi A —>Y pada perintang 1063, 1582 and 862

AN |
40 _ I
100 % ; 8¢

:_f‘— AN
2452 § ; 1282
=

10V |

%

Figure Bl (c) / Rajah BI (¢)
{7 marks]
17 markah)
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SULIT ' DETI213: ELECTRICAL TECHNOLOGY

QUESTION2 .

SOALAN 2

a) Define Norton Theorem,

Takrifan Teorem Norton.
| [3 marks]
[3 markah)

b) Based on Figure B2(a), determine I, by.using Thevenin’s Theorem if Ry, is 130Q.

Berdasarkan Rajah B2(a), tentukan nilai I menggunakan Teorem Thevenin jika Ry
adalah 1302

12v

Figure B2(a) / Rajah B2(a)

[5 marks]
{5 markah)]
c) By applying Thevenin’s Theorem in Figure B2(b) calculate the following;
Dengan mengaplikasikan Teorem Thevenin di dalam Rajah B2(b), kirakan;
i. Reu
i, Vg
ALY i
{,.-' y AI'"‘\ ,;:? ;;;_-’i * ,;:-:"'
SN T 400 o500
200mA M
Figure B2b) / Rajah B2(b)
[7 marks]
|7 markeah]
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SULIT DET1013; ELECTRICAL TECHNOLOGY

QUESTION 3
SOALAN 3

iy

CLO1 a) Determine the formula of total inductance (L) for the four inductors Ly,1o,L3 that
C2 are connected in
i, Series

ii, paraliel

Senaraikan formula bagi jumlah kearuhan (L1) untuk empat peavuh L1 L;, L; yang

disambung secara
i. Siri
ii. Selari
[3 marks]
[3 markah]

A circuit with a switch has resistor 10Q) comnected in series with inductor 7.5H and
supply voltage 100V,
Sebuah litar dengan satu suis mempunyai perintang 108 disambung secara siri

dengan pearuh 7.5H dan bekalan voltan 100V.

CLO1 b) Based on the statement above, explain the process occured when the switch is ON
C3 and sketch the graph
Berdasarkan penyataan di atas, jelaskan proses yang berlaku apabila suis dikidupkan
dan lakarkan graf.
[6 marks]
{6 markah)

CLO?2 c) Based on the statement at Q3(b), calculate:

C3 Berdasarkan penyataan di atas, kivakan:
1. Time constant
Pemalar masa
1i. Time taken for current achieve maximum value

Masa yang diambil untuk arus mencapai nilai maksimum
9 sULIT




SPULIY DET1013: BELECTRICAL TECHNOLOGY

1. Maximum current if_g-he current is 2.5A in 0.38s

Arus maksimum jika arus adaloh 2.54 poada masa 0.38s

6 marks]
[6 markah]
QUESTION 4
SOALAN 4 -
cLo1 (@  List THREE(3) classifications of magnetic materials,
C1 | Senaraikan TIGA(3) klasifikasi bahan magnet.
' [3 marks]
[3 markah]

CLOi (b)  Determine the magnetic field strength and the mmf required to produce a flux density
C2 of 0.25 T in 12 mm air gap. | '
Tentukan kekuatan medan magnet dan mmf yang diperlukan untuk menghasilkan
ketumpatan fluks 0.25 T di sela udara yang panjangnya 12mm.
| [5 marks]
[5 markah]

CLO2 |(c) A S5A current flow through 960 winding iron core, having cross sectional area 12cm”
c3 and average magnetic cable length is 320cm. Calculate the total flux in the iron core
based on the B-H data on Table B4 below.

Arus 54 mengalir melalui 960 belitan teras besi, mempunyai luas keraian rentas
12cn’ dan purata panjang kabel magnet ialah 320cm. Kirakan jumlah fluk dalam

teras besi berdasarkan data B-H dalam Jadual B4 di bawah.

Table B4/ Jadual B4

H TAm) 500 800 1500
B 0in?) 03 10 19

[ 7 marks]
[7 markah]
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SURIT PET1013: ELECTRICAL TRCHNOLOGY

SECTION C: 30 MARKS ¢
BAHAGIAN C: 30 MARKAH
INSTRUCTION:
This section consists of TWQ (2) essay questions. Answer ALL questions.
ARAHAN:
Bahagian ini mengandungi DUA (2) soalan esei. Jawab SEMUA soalan.
QUESTION 1
SOALAN 1
CLO2 Using the Superposition Theorem, calculate each current I;, I and I that is flowing
C3 through the circuit shown in Figure C1.

Dengan menggunakan Hukum Tindihan, kirakan setiop arus I, I dan I; yang melalui
litar yang ditunjukkan dalam Rajah CI.

2062 13 102
Vj“:_,—_i Rs 15Q ..,,j::“::_v2
10V | + 16V
Figure C1/ Rajah C1
[15 marks]
{15 markah]
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SULIT | DET1013: ELECTRICAL TECHNOLOGY

QUESTION 2 g
SOALAN 2

Figure C2 below shows a 150uF capacitor connected in series with a 100K€) resistor
while connected to 220V DC supply. When the switch position is at A, calculate the
time constant, voltage capaéitor (Ve ) and current (Ic) after 25s it is been connected to
A and maximum time taken to fully charged the capacitor. Then the switch position is

changed to B. Calculate the time taken by the capacitor to discharge its value to 100V.

Rajoh C2 di  bawah menunjukan sebuah kapasitor berﬁilaz‘ 150uF  yang
disambunghan secara selari dengan perintang bernilai 100KQ2 beseria bekalan 220V
AT, Bila kedudukan suis diletakkan pada kedudukan A, kirakan wakiu malar, voltan
kapasitor (Ve ) dan arus (Ic) selepas 25s ia disambunghkan pada A dan masa
maksimum yang diperlukan untuk mengecas penuh kapasitor. Kemudian kedudukan
suis diubah pula pada kedudukan B. Kirakan masa yang diperlukan oleh kapasitor
untuk nyahcas kepada nilai 100V.

TR

o

Figure C2/Rajah €2
{15 marks]
{15 markah]

SOALAN TAMAT
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