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SULIT : DET1013: ELECTRICAL TECHNOLOGY

SECTION A : 10 MARKS
BAHAGIAN A : 10 MARKAH

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.

CLO1 1. Identify the unit ofelectrical voltage.
C1 Tentukan unit bagi voltan elekirik.

A. Ohm, Q
B. Farad, F
C. Volt,V

D. Ampere,A

Cg(z)l 2. Calculate the e.m.f of the batteries which consist of twelve cells that are
connected in parallel. Each battery has internal resistance of 0.24 Q and e.m.f

of 1.5V, L. .
Kirakan d.g.e bateri yang terdiri daripada dua belas sel yang disambungkan
secara selari. Setiap sel mempunyai rintangan dalam 0.24Q dand.g.e 1.5V,

A. v ¢
B. 15V
C. 04V
D. 12V
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SULIT . DET1013: ELECTRICAL TECHNOLOGY

CLO1 3. Based on Figure A2, point out which of the following statement is
C1 FALSE.

Berpandukan Rajah A2, tunjukkan yang manakah penyataan berikut

adalah TIDAK BENAR.

A1

R3
NV

Figure A2 / Rajah A2

A. The current value that flow through are resistors are same.
Nilai arus yang melalui semua perintang adalah sama.

B. The total resistances of any series circuit is not equal to the sum of individual
resistance.
Jumlah rintangan mana-mana litar sivi adalah tidak sama dengan hasil campur
setiap rintangan‘!‘

C. Voltage drop at each resistor is different depending on the value of resistor.
Kejatuhan voltan dalam setiap adalah berbeza bergantung kepada nilai
perintang. )

D. The total voltage drop across the resistor is equal to the supply voltage.
Jumlah voltan susut merentasi perintang adalah sama dengan sumber bekalan,
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SULIT : DET1013: ELECTRICAL TECHNOLOGY

4. Determine the mesh i) equations for the circuit in Figure A4.
Tentukan persamaan mesh iy bagi litar dalam Rajah A4.

- R1 g2
r-..ﬁ-ww»ﬁm JEN— ..—_‘-'\‘i\’,r",“.m_a..ww it e Wt med wn A.w........___-“',’;’akf-‘_.‘nh PR, n..]
50 I a0
+ Ra ’.'. 160
i5v :5153;' V1 I R3 40
- i )
[
Iy AoV % V2 I
Figure A4 /Rajah A4
A. 1511+ 10i2=25
B. 1511 + 10Ji2 =5
C. 15;1-10;2 =5
D. 154+105 =5

5. Determine the equivalent voltage source in Figure A5 by using Kirchoff‘s Voltage
Law method.
Tentukan jumlah voltan setara dalam Rajah A5 dengan menggunakan Hukum
Kirchoff Voltan

rl
’
+V2. V3
P . &‘ ;"l A ozt LA o
. | SN \.! ..f'»|, .;...,........, .
: ! Ry St
! i g.r—- ______ - AP : *
PR AN
w NG -
Figure A5 / Rajah AS

A V2+V3-V4-V5-V1=0
B. V2+V3+V4+V5+V1i=(
C. V2+V3—V4.+V5 +V1=0
D. V2+V3-V4+V5-V1=0
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DET1013: ELECTRICAL TECHNOLOGY

Identify the total capacitance Cy in Figure A6.
Dapatkan formula untuk jumlah kapasitan Cr dalam Rajah A46.

Figure A6 / Rajah A6

A Cp =c1+cz+c3+c4

1-—&. I S
E“c1+cz+ +

C. Cr=ClxC2xC3xCé
Ll

X —X-—X

a1 1
€1 €2 €3 C4

Below are the types of fixed capacitor, identify which is polarized capacitor.
Dibawah merupakan kapasitor jenis tetap, kenalpasti yang mana merupakan
kapasitor berkutub.

A. Mica
Mika

B. Paper
Kertas

C. Ceramic
Seramik

D. Electrolytic
Electrolik
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SULIT DET1013: ELECTRICAL TECHNOLOGY

CLO1 8. Identify the formula of the time constant when an inductor is fully charged.

Cl Kenalpasti formula pemalar masa bagi suatu pearuh yang tercas sepenuhnya.
A. 2L/R
B 5L/R
C. 3LR
D L/R

CLO1 9. . Ifthe flux'density in a magnetic circuit is 1.5T and the cross sectional area of the

C2 circuit is 10 em?, calculate the total flux.
Sekiranya ketumpatan fluks dalam litar magnet adalah 1.5T dan luas keratan rentas
adalah 10 cm?, kirakan jumlah fluks.
A. 0.15mWb
B. 1.5SmWb
C. 15.0mWb

D. 1.5Wb

CLO?2 10. A coil of wire is placed in a changing magnetic field. If the number of turns of the
C2 coils is increased, compare the voltage induced across the coil.

Suatu gelung wayar diletakkan dalam kawasan medan magnet yang berubah-ubah.

Jika bilangan gelung ditambah, bandingkan keadaan bagi voltan yang teraruh

merinfangi gelung tersebut.

A. remain unchanged
masih tidak berubah

B increase
bertambuh

C. Decreass
Berkurang

D drop to'zero
menjadi iosong
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SULIT . DETI1013: ELECTRICAL TECHNOLOGY

SECTION B ; 60 MARKS
BAHAGIAN B : 60 MARKAH

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

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

QUESTION 1
SOALAN 1

CLO1 a)  Define the Ohm’s Law and state formula for Ohm’s Law.

C1 Takrifkan Hukum Ohm dan nyatakan formula untuk Hukum Ohm,

{3 marks]
[3 markah]

CLO1 b) Referring to Figure Al, three resistors are connected in series-parallel connection,
2 across a 10 volts battery. The value are Ry = 10 €, R; =20 €, R, = 30Q.
Calculate:
i) Total resistance, Ry
it} Current from supply, I,

Berdasarkan Rajah Al tiga perintang disambung secara sambungan siri-selari
dengan bekalan voltan sebanyak 10 volt. Nilai Ra= 10 Q, R; = 20Q, R;=30Q.
Kirakan: .

i) Jumlah rintangan, Ry

i) Arus daripada bekalan, I,

2 [5 marks]
' [5 markah]

CLO2 c) Referring to Figure Al, calculate the current flows to the resistor
C3 i) - Current through R,

i) Current through R,

iif) Voltage at R;

iv) Voltage at R,
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Berdasark&n Rajah Al, kirakan arus yang melalui perintang
i) Arus yang melalui R
ii) - Arus yang melalui R2
iiiy  Voltan pada R;
iv)  Voltan :ﬁada R;

Figure Al/Rajah Al [ 7 marks]
{7 markah]

QUESTION 2
SOALAN 2

a)  Define Norton Theorem and draw the Norton’s equivalent circuit.
Takrifkan Teorem Norton dan lukiskan litar Serffr;p Norton.

[3 marks]
[3 markah]

4
o

b)  Referring to Figure B2(b), calculate the value of current,l at R=20Q by using
Current Divider Rule.

Aferujuk kepada Rajah B2(b), kirakan nilai arus,] pada R=20 dengan
;'menggunaka_n Hukum Pembahagi Arus.

— VW
. + 150hm
15y -\__D 20ohm 250hm
Figure B2(b) /Rajah B2(b) [5 marks]
[J markah)
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SULIT ~ DET1013: ELECTRICAL TECHNOLOGY

CLO2 c¢)  Calculate the total resistance for the circuit in Figure B2(c).
C3 Kirakan jumlah rintangan bagi litar dalam Rajah B2(c).

Figure B2(c) / Rajah B2(c)

B - [7 marks]
[7 markah]

QUESTION 3.
SOALAN 3

CLO1 a)  Referring to Figure B3(al) and B3(a2), determine the formula of total inductance.

€2 , Meryjdk kepada Rajah B3(al) and B3(a2), tentukan formula bagi jumlah
*kearuhan (Ly)
Ty g W' W o'y 3 SN . ;
Lo Lo, L 2T
Figure B3(a1) / Rajah B3(al) Figure B3(a2) / Rajah B3(a2)
: [3 marks]
{3 markah]

v e
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SULIT DET1013: ELECTRICAL TECHNOLOGY

CLO 1 b) By rcfeniﬁg to the Figure B3(b), calculate total inductance (L) of the circuit
C3 . between point A and B.

Merujuk Rajah B3(B), kirakan jumiah kearuhan (Ly) antara titik A dan B.

T

2mH

2mH 16mH ZmH

‘B "
2mi 18mH
! _Figure B3(b) / Rajah B3(b)
[6 marks]
[6 markah]

CLO2 | ¢) Acgoilofinductance 20mH and a resistance 10 Q is connected to a 9V supply.
C3 Determine the time constant (t),the value of current after 5 ms and the energy
stored m the inductor after Sms .
s*ebuqh pearuh 20mH dan perintang 102 disambungkan pada bekalan 9V.
Te;ztu}can pémalar masa (7),nilai arus selepas masa mencapai 5 ms dan tenaga
- disimpan dalam induktor selepas Sms.

(6 marks)
: [6 markah]
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SULIT DET1013: ELECTRICAL TECHNOLOGY

QUESTION 4
SOALAN 4

(a) Define electromagnetism.

Jelaskan m.':zlcs:tfd elektromagnet

Ty [3 marks]
.o [3 markah]
(b) With a suitable diagram, explain what electromagnetic induction is.
Dengan bantuan gambarajah, terangkan apakah aruhan elektromagnet.
' [5 marks]
[ markah]

(c) - A steel magnetic circuit has a uniform cross-sectional area of 5cm? and length of
25cm. A coil of 120 turns is wound uniformly over the magnetic circuit. When the
current in the coil is 1.5A, the total flux is 0.3mWb. Based on this condition,
Calculate : -

a. Magnetic field strength

. b. The relative permeability of steel.

Seb'ua‘h litar magnet keluli yang panjangnya 25cm mempunyai keratan rentas

seragam sebagyak Scm’ . Sebanyak 120 lilitan gegelung dililitkan secara seragam
:pada litar magnet lersebut. Apabila arus sebanyak 1.54 dialirkan pada litar

didapati jumiah f}uks' 0.3mWh telah terhasil. Berdasarkan keadaan ini kirakan;

i Kekuatan medan magnet

il. Kebblehtelapan relatif bagi keluli.

>l
¥

S [7 marks]
[7 markah]

o '.
s
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SULIT DET1013: ELECTRICAL TECHNOLOGY

SECTION C: 30 MARKS
BAHAGIAN C: 30 MARKAH

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

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

QUESTION 1
SOALANT
Calculate the current flow through Ry, in Figure C1 below by using Thevenin’s Theorem.

Kirakan nilai arus yang mengalir melalui perintang Ry, dari Rajah C1 di bawah dengan

menggunakan kaedahTeorem Thevenin.

Ry Rs
; NN pr e N e
f kQ 10kQ
3 z"'.
. Ry 8kQ
Vi=" 60V RS 40kQ
| V= 50V "

. I :
Rajah Cl/Figure C1

[ 15 marks]
[15 markah ]
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SULIT DET1013: ELECTRICAL TECHNOLOGY
i
CLO2 | QUESTION 2
G lsoaran; .

By referring to.Figure C2, calculate the capacitor voltage at 30ps after the switch is
closed if the capacitor is initially uncharged . Draw the voltage charging curve of
capacitor and include the value of time constant, time for voltage to fully charged and

maximum voltage in the curve.

Deﬁgan meryjuk Rajah C2, kira voltan kapasitor pada 30us selepas suis ditutup jika
kapasitor pada awalnya tidak dicas. Lukiskan lengkung pengecasan voltan kapasitor
dan masukkan nilai pemalar masa, masa bagi voltan dicas sepenuhnya dan voltan

maksimum di dalam lengkung tersebut,

L}

R=868k0 C=002ufF

Al
I

. E 1
' Vs = 50V

Figure C2 /Rajah C2

[15 marks]
[15 markah]

o SOALAN TAMAT
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