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SULIT DET20033: ELECTRICAL CIRCUITS

SECTION A : 80 MARKS
BAHAGIAN A : 80 MARKAH

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

ARAHAN :
Bahagian ini mengandungi EMPAT (4) soalan subjektif. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

CLOI (a) List TWO (2) methods to generate alternating current.
Senaraikan DUA (2) kaedah untuk menjana arus ulangalik..
[4 marks]

[4 markah]

CLO1 |(b) Explain the alternating current (AC) waveform produced by a simple alternating
current generator (one loop in 2-pole magnet).
Terangkan bentuk gelombang arus ulang alik (AC) yang dihasilkan oleh
penjana arus ulang alik (AC) ringkas (satu gelung dalam magnet 2 kutub).
[6 marks]
[6 markah]

CcLO1 |(©) An alternating current voltage is given by v =75 sin (200xt + 0.25) V. Calculate
the peak-to-peak voltage value, mean voltage value, time period, frequency and
the value of voltage when t = 8 ms.
Satu persamaan voltan arus ulang alik adalah v =75 sin (200xt + 0.25) volt.
Kirakan nilai puncak ke puncak, nilai voltan puncak, tempoh masa, frekuensi
dan nilai voltan apabila t = § ms.
[10 marks]
[10 markah)
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SULIT DET20033: ELECTRICAL CIRCUITS

QUESTION 2
SOALAN 2

(a) Express the voltage and current equation for Figure 1(a), Figure 1(b) and Figure

CLO1
1(c).
Nyatakan persamaan voltan dan arus bagi Rajah 1(a), Rajah 1(b) dan Rajah
I(c)
/ Voltage Voltage Voltage
urren Current
c : / Current
\/t’ A \BU’ ¢ \W ’
Figure 1(a) / Figure 1(b) / Figure 1(c)/
Rajah 1(a) Rajah 1(b) Rajah 1(c)
[5 marks]
[5 markah)

CLO1 |(b) Represent the active power(P),reactive power (Q), and apparent power (S) in
the AC circuits using the power triangle and power formula.
Wakilkan kuasa aktif (P), kuasa reaktif (Q) dan kuasa ketara (S) dalam litar
AC menggunakan segi tiga kuasa dan formula kuasa..
[5 marks]
[5 markah]

CLO1 |[(¢) A coil inductance of 100mH is connected in series with a capacitance of 10uF
and a resistance of 100Q across a 240V, variable frequency supply. Calculate
the resonant frequency, the current at resonance, voltages across inductor and

capacitor at resonance and Q-factor of the circuit.
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Satu gegelung peraruh 100mH disambungkan secara siri dengan pemuat
10uF dan perintang 1002 merintangi bekalan voltan 240V, bekalan frekuensi
boleh ubah. Kira frekuensi salun, arus ketika salun, voltan merintangi pearuh

dan pemuat ketika salun dan faktor-Q dalam litar.

[10 marks]
[10 markah)
QUESTION 3
SOALAN 3
(a) List FOUR (4) types of power losses in a transformer.
Senaraikan EMPAT (4) jenis kehilangan kuasa dalam pengubabh.
[4 marks]
[4 markah]

(b)

(©)

Explain briefly about step-up and step-down transformer with the inclusion of
mathematical equation of turns ratio for both transformers.
Terangkan secara ringkas tentang pengubah langkah naik dan pengubah
langkah turun dengan disertakan persamaan matematik bagi nisbah lilitan
untuk kedua-dua pengubah.
[6 marks]
[6 markah]

A 5kVA single phase transformer with a turns ratio 10:1 is fed from a 2.5kV
supply. By neglecting losses, calculate the full load secondary current, the load
resistance and the primary current at full load kVA.
Sebuah pengubah fasa tunggal 5kVA mempunyai nisbah lilitan 10:1 disuap
daripada bekalan 2.5kV. Dengan mengabaikan kehilangan, kirakan arus
sekunder beban penuh, rintangan beban dan arus primer pada beban penuh
kVA.
[10 marks]
[10 markah]
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DET20033: ELECTRICAL CIRCUITS

QUESTION 4
SOALAN 4

(a)

(b)

(c)

Express the resonant frequency equation for RLC series circuits.
Terbitkan persamaan frekuensi salun bagi litar siri RLC.
[5 marks]
[5 markah]

DELTA is known as mesh connection. Discuss the DELTA connection in the
three-phase system.
DELTA dikenali sebagai sambungan sarang. Bincangkan sambungan DELTA
di dalam sistem tiga fasa.
[5 marks]
[5 markah)

Three identical coils with 15Q of resistance and 0.05H of inductance are
connected in STAR to a415V, 50Hz, 3-phase supply. Calculate the line current,
phase current, phase voltage and line voltage.
Tiga gegelung yang sama dengan setiap satu mempunyai rintangan 15Q dan
peraruh 0.05H telah disambungkan dalam bentuk penyambungan bintang ke
bekalan 415V, 50Hz, 3 fasa. Kirakan arus talian, arus fasa, voltan fasa dan
voltan talian.
[10 marks]
[10 markah]
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SECTION B : 20 MARKS
BAHAGIAN B :20 MARKAH

INSTRUCTION:

This section consists of ONE (1) essay question. Answer the question.

ARAHAN:

Bahagian ini mengandungi SATU (1) soalan esei. Jawab soalan tersebut.

QUESTION 1
SOALAN 1

A series of RLC circuit has the following values R=270€Q, C =2.5uF and L=750mH. If
the circuit has maximum voltage, 60V and w =377 with phase angle © =0.6 , calculate

the inductive reactance (XL), capacitive reactance (XC), total impedance, maximum

current, current at t= 3.0ms and actual power for circuit.

Satu litar siri RLC mengandungi nilai R=250Q, C =2.5uF and L=750mH. Sekiranya
litar mempunyai nilai voltan maksima 60V, w =377 dan beza sudut © =0.6 , kirakan

regangan kearuahan (X1), regangan kemuatan (Xc), jumlah galangan, nilai arus

maksima, nilai arus seketika pada t=5.0ms, dan nilai power sebenar litar.

[20 marks]
[20 markah]

SOALAN TAMAT
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DET10013 : ELECTRICAL TECHNOLOGY

SENARAI FORMULA

SESI 1:2023/2024

Vp = V2 X Vo v(t) = Vpsin(wt + 6) X, = 2nfL
. ; 1
Ip = V2 X L i(t) = Ipsin(wt + 0) Xc = m
Zr= |R2+XZ,
Ver = 2V if X, > X¢; Xeq =X, — X¢
leC >XL' Xeq:XC_XL
S=1v Vs
fep = 2lp S=1°Z =7
. Vp P =1Vcos O 0 1 pp
== = cos
rms VZ P = I?R
Xe— X,
S |
1 Ip Q =1Vsin 6 6 = tan ( R )
rms =
V2 Q =I2|X; — X, | 0 - tan-1 (Vc - VL)
Vs
2V, f
VaveZTP Iy = I;%+(IC—IL)2 cosf =—
21p Vs
Iave 7 Zy = E Vg = IR
T = 1
f VL == IXL
2n
T=""
W
f= 1
T
w VC == IXC
f=5
Zr = /R2+X§q=\/R2+0=R BW=fH_L=%
Vs BW BW
IT:E szfr_T szfr+T
BW
6 =cos ' PF =cos™!'1=0° fi=ft+—




DET10013 : ELECTRICAL TECHNOLOGY
SESI 1:2023/2024

Xc— X 0
9=tan_1<c L)=tan_1<—)=0°
R R Q—ﬁ £
Ve =V, 0
9=tan‘1<c L)=tan‘1<—)=0° kR BW
Vs Vs
R R N Wi
Q=—=—=1 = ===
OST=ZTR =NV L
=2,y
f 1 2_N1 1
" 2nvVIC b
277,
Ny
V1=_XV2
Q_XL_XC_VL_VC_l L f N,
"R R Vs Vs RJC BW V_ﬁ
1T
%
NZ 12=—2 51252
11—_X12 RL
1 11V1=12V2
Zp = ’R2+Xezq
lf XL > XC, Xeq = XL _XC P1 = 11V1
if Xe > X1; Xeq =Xc— X, P, =LV, or P,=IR,
P]_:PZ
%4
Zp=_P
Ip
VL, = Vry = Vyp = Vg V, = Viy = Vyp = Var S=31pVp
VL=\/§VP VL=VP S=\/§ILVL
Vp=Ve=Vr=Vs P =31,Vpcos @
v, Vp =V,
Vp=ﬁ P=\/§ILVLCOSQ
Vp
1P=E le=7
Z
P L
Ip:IL Ipzﬁ
I =1Ip I, =V31Ip
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