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Sebuah cerek elektrik diperiukan untuk memanaskan 0.75 liter air dari
24°C ke suhu didih dalam masa 4 minit, dengan bekalan voltan yang
diberikan 240V. Kecekapan cerek tersebut ialah 79.61 peratus. Dengan
menganggapkan nilai muatan haba tentu air ialah 4190J/kgK dan 1 liter
air mempunyai berat 1kg, kirakan:

An electric kettle is required to heat 0.75 liter of water from 24°C to boiling
point in 4 minutes, the supply voltage being 240V. The efficiency of the
kettle is 79.61 percent. By assuming the specific heat capacity of water
to be 4190J/kgK and 1 liter of water have a mass of 1kg, calculate:

(i) Jumlah tenaga diperiukan untuk memanaskan air tersebut.
The total energy required to boil that water.

(10%)

(i) Kuasa masukan yang diperlukan.
The required input power. (20%)

iii) Kerintangan bahagian pemanas;
The resistance of the heating element; (15%)

(iv) Kos jika kos tenaga vang digunakan pada kadar 21.8sen/kWh;
The cost of the energy consumed at 21.8cent/kWh;
(15%)
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(b) Kuasa yang dilesapkan oleh litar dalam Rajah 1 adalah sebanyak 1W.
Kirakan:

Power dissipated by the circuit shown in Figure 1 is 1W. Calculate:

()  Nilails.
The value of I, (10%)

(i) Nilai rintangan setara, Ryp.

The equivalent resistance, Ry (10%)
(iih) Nilai Rs.
The value of Rs. (20%)
R,
I 70 (2
e AN

R,

3

20002

: "

b

Rajah 1
Figure 1
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Berdasarkan litar yang ditunjukan dalam Rajah 2, kirakan arus yang melalui

perintang 8C2, menggunakan:

Based on the circuit shown in Figure 2, calculate the value of the current in the

80 resistor, by:

(i) Hukum Kirchoff
Kirchoff’s law (30%)

(i) Teori superposisi
Superposition theorem (30%)

(iii) Teori Thevenin

Thevenin theorem (40%)
5Q 10Q 12Q
— N
1
== a4V ] =6V
}1 5Q d 8Q2
Rajah 2
Figure 2
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Satu induktor 0.1H dengan rintangan yang boleh diabaikan, disambung

secara bersiri dengan perintang 25Q. Litar ini dibekalkan dengan sumber
230V, 50Hz.

A coil of inductance 0.1H and negligible resistance is connected in series

with a 2502 resistor. The circuit is energized from 230V, 50Hz source.

(i)

(i)

il

Kirakan arus yang melalui litar.
Calculate the current in the circuit. (20%)

Kirakan voltan merentasi induktor.

Calculate the voltage across the inductor. (15%)

Kirakan voitan merentasi perintang.

Calculate the voltage across the resistor. (15%)

Jika sudut fasa bagi voltan merentasi perintang iaiah 0°, tentukan

sudut fasa bagi voltan bekalan.

If the phase angle of the voltage across the resistor is O,

determine the phase angle of the voltage source.
(10%)

Lukiskan rajah fasor (dengan skala) yang mewakili arus dan
komponen-komponen voltan.
Draw to scale a phasor diagram representing the current and the
component voltages.

(20%)
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(b) Dapatkan hasil tambah keempat-empat voltan berikut. Jawapan anda

mestilah di dalam domain masa.

Find graphically or otherwise the resultant of the following four voltages.
Express the answer in a similar form.

e1=25 sin of;

e,=30 sin (ot+n/6);

e;= 30 cos of;

e4= 20 sin (wt-n/4). (20%)

4. Satu kapasitor bernilai 2uF disambungkan secara bersiri dengan perintang 2MQ
kepada satu bekalan voltan DC 100V, seperti ditunjukkan dalam Rajah 3.
Kapasitor pada mulanya tidak bercas.

A 2uF capacitor is joined in series with a 2 M2 resistor to a d.c. supply of 100V,

as shown in Figure 3. The capacitor is initially uncharged.

r=0
X R
A AW
2MQ ic
E =L C -
100 V-T 2pF
Rajah 3
Figure 3
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Dapatkan nilai pemalar masa litar tersebut.
Find the time constant for the circuit. (10%)

Dapatkan persamaan untuk mewakili voltan merentasi kapasitor

pada t>0Os.
Find the expression to present the voltage across the capacitor
when t>0s.

(20%)
Dapatkan persamaan untuk mewakili ic pada t>0s.
Find the expression to present ic, when t>0s.

(20%)
Dapatkan nilai ic pada masa t=10s.
Find the value of ic when t=10s. (10%)
Dapatkan nilai voltan merentasi kapasitor pada masa t=200s.
Find the value of the voltage across the capacitor when t=200s.

(10%)

Dapatkan nilai tenaga yang disimpan kapasitor selepas 4s suis
disambungkan.
Calculate the energy stored in the capacitor at the end of the interval of

4s from the start.
{30%)
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Beban yang disambungkan pada bekalan sumber tiga fasa terdiri daripada tiga
gegelung serupa, disambungkan secara bintang. Arus talian adalah 25A dan
kuasa ketara dan kuasa aktif masing-masing adalah 20kVA dan 11kW. Kirakan
voltan talian dan voltan fasa, kuasa reaktif masukan, dan nilai rintangan dan
reaktan bagi setiap gegelung. Jika gegelung tersebut kemudiannya
disambungkan secara delta, kepada bekalan sumber yang sama, kirakan nilai

arus talian, dan nilai kuasa aktif yang digunakan.

The load connected to a three-phase supply comprises three similar coils
connected in star. The line currents are 25A and the apparent and active power
inputs are 20kVA and 11 kW respectively. Find the line and phase voltages,
reactive power input and the resistance and reactance of each coil. If the coils
are now connected in delta to the same three-phase supply, calculate the fine
currents and the active power taken.

(100%)

Satu transformer 10kVA satu fasa, 2000V/400V, semasa ketiadaan beban,
mempunyai nilai-nilai rintangan dan reaktan bocor seperti berikut: Gelungan
primer: rintangan, 5.5Q; reaktan, 12Q. Gelungan sekunder: rintangan, 0.2Q,
reaktan, 0.45Q. Tentukan anggaran nilai voltan sekunder pada beban penuh
dengan faktor kuasa 0.8 (mengikuti), apabila voltan bekalan yang diberikan ialah
2000V.

A 10 kVA single-phase ftransformer, for 2000V/400V at no lpad, has a
resistances and leakage reactances as follows: Primary winding : resistancs,
5.5Q); reactance , 12Q. Secondary winding: resistance , 0.20; reactance , 0.45Q.
Determine the approximate value of the secondary voltage at full load, 0.8 power
factor (lagging), when the primary supply voltage is 2000 V.

(100%)
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10.

e=-1.602x107""C

. d
dt

0= Lidt

P=F—=Fu; where v is a linear velocity

P=Fu=Fr ZZ?L =Tw where w is an anguiar velocity

Energizing current in an inductor.

NS LR P S Cal VAT (V. - _{=t)
i(t) = R+(10 R)cxp( (L/R))’ v(t) =V, I(,R)exp( (L/R)j

De-energizing current in an inductor.
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12.

13.

14.

15.

16.

17.

18.

19.

Charging a capacitor.

i(t) = (Kiﬁ]exp(— i’—i—’—l) W1 =V, + (V- mexp(

R CR

De-charging a capacitor.

i(r) = (—%]exp[—%;ﬁ) : W) = (v'o)exp(—

Magneto-motive force: mm.f = NI = Hl = S

S =
)ur/'lOA

[ampere/weber]

®=Bx4
B=ppH

Star-connection:
VL =('\/?—’)XVP; ]./, :]}>; P =\/§VL[I, CosS @

Delta-connection:
/, :(‘/E)XI/’; V.=V, P:\/-3V/.I/,COSW

Transformer:
Ve _ Ny

m

; L Nso pogaanpo
vV, N, I, N

No load current:

" I
_ I 2, _1n
IO-\/;("H-'—IOI’ COS¢O ==
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Equivalent resistance and reactance:

2 2
- |4
R,,q =R1+R2(£'1‘J ) XL,, =—‘.X|+X2(—'N
£ )
V 2 'V 2
R82=R2+R1(?T~) ; Xe2=X2+X1[~I;j’—

Voltage regulation:

per unit

1,(R,cosg, + X, sing,)

Voltage regulation = ;
l

Voltage regulation = ————~ per unit



