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The following list of formulae may be found useful :

Resistance and resistivity R= el
A
Resistors in series R =R+R
Resistors in parallel 1_1 +L
R R R,
Power in a circuit P=1V=1I'R
Part A : HKCE examination questions
1. <HKCE 1980 Paper II - 33 >
| bcC I—Zﬂ
source .
Z 210

In the circuit shown, Yisa 5 A fuse, Z and X are 3 A fuses. When the switch X is open the current passing through the 21 Q

resistor is 2.4 A. When X is closed, which of the fuses will be blown ?

A. Xonly
B. Yonly
C. Zonly
D. Xand Zonly

Zh < HKCE 1982 Paper 11 - 26 >

The table below shows the voltage and power rating for various electrical appliances. Which of the electric appliances has

the smallest working resistance ?

Appliance Voltage Power /W
A.  Air-conditioner 200 2000
B.  Television 200 250
C.  Heater 100 2000
D. Hair-dryer 100 20

3. <HKCE 1982 Paper I - 28 >

A set of Christmas tree lights consists of 20 bulbs in series. Each bulb has a rating of “10 V 5 W”. One of the bulbs burns
out and Jimmy goes to buy a replacement. When he gets back, he finds that although the new bulb is marked 5 W, it looks
dimmer than the others when the lights are turned on. The most probable reason for this is that the new bulb

A. has a smaller current flowing through it.
B. has a filament with a higher resistance.
C. has been shorted accidentally.

D. is designed to work at a lower voltage.
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4,

7.

8.

<HKCE 1982 Paper II - 29 >

Fifteen bulbs, each labelled ‘200 V 60 W’, are connected in parallel to a 200 V supply. Which of the following fuses should
be used in the circuit ?

gaw»>
w
>

<HKCE 1983 Paper II - 35 >

Eight 100 W Iamps and one 1000 W heater are all connected in parallel to a mains supply of 200 V. Which of the following
should be used ?

A. 5Afuse

B. 10 A fuse
C. 30 A fuse
D. 50 A fuse

<HKCE 1984 Paper II - 30 >

Which of the following has the greatest current when it is operated at 200 V ?
a lamp with a resistance of 400 Q

a rice-cooker with rating of 400 W at 200 V'

an electric iron with rating of 400 W at 220 V

a hair-dryer with rating of 600 W at 200 V

soE>

<HKCE 1984 Paper I - 27 >

Two heaters of rating ‘1 kW, 200 V’ and ‘2 kW, 200 V" respectively are connected in series to a 200 V supply. What is the
total power consumed by the heaters ?

A 3kW

B. 1L5kwW
C. 1kw

D. 0.67kW

<HKCE 1984 Paper I1 - 35 >

In the figure shown, S is a switch to turn on and off the electric fan, X, ¥ and X

Z are wires to be connected to the three terminals of a plug. How should X, S

Y and Z be connected to the three pins (E, L and N) of a given plug ? o=’
Earth Live Neutral z

A X Y 4

B. Y X z

G: A Y X

D. X z Y

<HKCE 1985 Paper II - 37 >

Electric bulbs R are of rating “40 W, 200 V” and electric bulbs S are of rating “60 W, 200 V”. Which of the following
combinations would produce the maximum brightness if connected to the same voltage ?

A B.
R s s
- O
R
c D.
s R
—0
s s

10.

1L

12.

< HKCE 1986 Paper II - 36 >

P and Q are bulbs of rating “40 W, 200 V” while R and § are of rating “60 W, 200 V’. Which of the following circuits gives
the maximum brightness ?
(Assume all circuits are connected to the same voltage.)

HOOO
OO

P

% O C

<HKCE 1986 Paper 11 - 32 >
An electric heater of rating “2000 W, 200 V* and an electric cooker of rating “500 W, 200 V” are connected in parallel to

2200 V a.c. source. The total power of the two appliances is

500 W,

1500 W.
2000 W.
2500 W.

unwy

<HKCE 1987 Paper II - 29 >

The circuit shows a lamp of rating ‘6 V, 9 W’ connected in series
with a resistor R and a 9 V battery. What should be the resistance
of R if the lamp is to work as rated ? 9V

6V OW

—i|1

vawpy
N
0
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<HKCE 1987 Paper I - 27 > 17. <HKCE 1991 Paper II - 28 >
X 7 For safety, the correct way of connecting the fuse and switch to electrical appliances should be
% A. fuse in live wire, switch in neutral wire.

B. fuse in earth wire, switch in live wire.
C. both in neutral wire.
D. both in live wire.

18. <HKCE 1991 Paper I - 36 >

In the three-pin plug as shown, X, Y and Z are respectively connected to the Two light bulbs 4 and B of ratings ‘10 W, 6 V’ and ‘5 W, 6 V* respectively are conmected in series to a 6 V battery. Which
X Y VA of the following is/are correct ?
. (1) The resistance of 4 is smaller than that of B.

A, earth n.eutral live (2) The current through 4 is the same as that through B.

B. earth live neutral (3) A isbrighter than B.

C. neutral earth live 1) onl

: A (1) only

D. neutral live carth B. (3)only
C. (1) & (2)only
D. (2) &(3)only

<HKCE 1988 Paper II - 33 >
A 3-pin plug is connected to a boiler of rating “2000 W, 200 V. Which of the following statements is/are true ? 19. <HKCE 1993 Paper I1-33 >
(1) A5 A fuse should be used in the circuit.

Which of the following is NOT a correct unit for the corresponding physical quantity ?
(2) The fuse should be placed on the brown wire of the cable.

(3) The yellow and green wire of the cable should be connected to the earth pin. Physical quantity Unit
A, (1) only A.  charge coulomb
B. (3)only B. cur:rent ampere
C. (1)&{2)only C.  resistance ghm
D. (2)&(3)only D.  voltage joule

20. <HKCE 1994 Paper II - 30 >

<HKCE 1989 Paper I - 39 >

The diagram shows the label attached to a rice cooker. Which of the .
following statements is/are true when the cooker is working at its rated Operating voltage 220 V/50 Hz
D ! values 7 Power 500w
(1) The resistance of the cooker is 96.8 Q.
2 3 (2) The cooker draws a current of 4.4 A from the mains supply.
(3) The cooker consumes 1 kWh of electrical energy in 2 hours.
A. (1) only
A standard three-pin socket on the wall is shown in the figure. Which of the following is correct ? B. (2)enly
) . . C. (1) &(3)only
Pin (1) Pin (2) Pin (3) D. (2) & (3)only
A.  neutral live earth
B.  neutral earth live 21.  <HKCE 1994 Paper I1- 29 >
C. earth live neutral A L . . .
D. earth neutral live Which of the following diagrams correctly shows the connection of the wires of an iron to the pins of a plug ?

(L Live, N: Neutral, E : Earth)

<HKCE 1989 Paper IT - 37 >
e o
Operating voltage 220V /50 Hz
Power 1500 W
i 30 A

Fuse Rating

=

by o=
N w oz

The diagram shows the label attached to an electric appliance. How much electrical energy is supplied to the appliance

in 2 hours ?

A 20kWh Lo No—o"
B. 2.5kWh E L

C. 3.0kWh

D. 6.0kWh N E
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22.

23.

24,

25.

<HKCE 1995 Paper II - 28 >

‘Which of the following values is equivalent to one kilowatt hour ?

A. 1000 W
B. 1000J

C. 3.6x10°W
D. 3.6x10¢J

< HKCE 1995 Paper I - 35 >

Fuse X (Brown)
Y (Blue)

Z (Green / yellow)

The diagram above shows a three-pin plug and the wires connected to it. To which of the pins should each of the wires X, ¥
and Z be connected ?

P 0 R
A Z Y X
B. ¥ X z
G u % z x
D. 2z X Y

< HKCE 1995 Paper 11 - 30 >

A
&

A Christmas tree is illuminated with four strings of light bulbs. Each string has ten identical light bulbs connected in series
as shown in the figure. If one light bulb suddenly burns out, which of the following will happen ?

Only that light bulb will go out.

One light bulb in each string will go out.

One string of light bulbs will go out.

All of the light bulbs will go out.

ogaw»

<HKCE 1996 Paper II - 34 >

Live wire

200V

30! Fuse

S
P —
—

Neutral wire

Heating clement =

The switch S and the fuse of an iron are incorrectly fitted in the neutral wire as shown above. Which of the following
statements is correct ?

The iron will not operate even when S is on.

The iron will still operate even when S is off.

The iron will still operate, but if there is a high current the fuse will not blow.

The iron will still operate, but the heating element will remain at a high voltage even when S is off.

Unw»

26.

27.

28.

29.

<HKCE 1997 Paper II - 28 >

The kilowatt-hour is a unit of

A. charge.
B. current.
C. energy.
D. power,

<HKCE 1997 Paper II - 30 >
‘Which of ti1e following statements about the earth wire in an electric iron is/are correct ?
(1) The earth wire should be connected to the metal body of the iron.
(2) If the iron is working properly, no current pass through the earth wire.
(3) In case the neutral wire is broken, the earth wire provides a spare wire for the return path to the mains socket.

A. (1) only
B. (3)only
C. ()& only
D. (2)&(3)only

< HKCE 1998 Paper II - 33 >

Power supply
Connecting wires of
s i
Electrical appliance total resistance R
1
| I

An clectric appliance is connected to a power supply of voltage ¥ by long connecting wires of total resistance R as shown in
the circuit. It is found that the current passing through the appliance is only %ID , where I, is the current required for the

appliance to work at its rated value. Which of the following changes could
increase the current through the appliance to I, 7

Voltage of power supply Total resistance of connecting wires

increases to 2V
increases to 2V
remains unchanged
remains unchanged

remains unchanged
reduces to R/2
increases to 2R
reduces to R/2

vowy

< HKCE 2000 Paper I - 35 >

Fuse

——
=

X
L — ALY
—

N
Heating element

To mains supply

Metal case

The above diagram shows the main parts of an electric iron, In which of the following situations will the fuse blow when the
switch is closed ?

(1) The insulation at contact point X is worn out so that the wire touches the metal case.

(2) The insulation at contact point ¥ is worn out so that the wire touches the metal case.

(3) The heating element is broken.

A (D only
B. (3)only
C. (1) &(2) only
D. (2) & (3) only
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30.

31.

32.

33.

<HKCE 2001 Paper IT - 31 >

Which of the following diagrams shows the correct connection of the fuse and switch of an electric kettle to the mains
supply ? (L : live, N : neutral, E : earth)
A.

B.
Lo—ﬂ - Lo
N = No—=c"
E Eo
C D.
Lo L o—0
N o N
Ee Eo

<HKCE 2001 Paper 11 - 32 >

Two electric heaters X and Y are of ratings ‘110 V, 40 W’ and ‘110 V, 80 W~ respectively. Which of the below deductions
about the two heaters is/are correct ?

(1) The operating resistance of X is twice that of Y.

(2) X will consume a power of 80 W when it is connected to a 220 V mains supply.

(3) Both heaters work at their rated values when they are connected in series to a 220 V mains supply.

(1) only '

(3) only

(1) & (2) only

(2) & (3) only

oawx

<HKCE 2002 Paper II - 34 >
Three identical lamps Li, L, and Ly of ratings ‘6 V, 12 W’ are connected 6V
|

1
to a 6 V batiery as shown in the figure. Which of the following statements It
L
Ly
l <§>L2

is correct ?
A. The voltage across L is 3 V.

B. The current passing through L1 is 2 A.
C. The total power drawn from the battery is 12 W.
D. The total power dissipated in L; and L is smaller than that in L.

<HKCE 2002 Paper II - 36 >

Live wire

Neutral wire

If the live and neutral wires of an electric kettle are mistakenly interchanged inside the plug as shown above, which of the
following will happen ?

A. The kettle will not operate.

B. The fuse of the kettle will blow.

C. The metal case of the kettle will still stand at a high voltage even when the switch of the kettle is off.

D. The heating element of the kettle will still stand at a high voltage even when the switch of the kettle is off.

34,

35,

36.

< HKCE 2003 Paper I - 34 >
12V

k-
(P,
&

I\
RS

(AR
-

Three light bulbs P, Q and R of ratings 24 V, 80 W*, “12'V, 80 W’ and ‘12 V, 40 W’ respectively are connected in parallel
to a 12 V battery. Which of the bulbs will be the brightest, and which will be the dimmest ?

The brightest The dimmest
A, P Q
B. IR R
C. [¢] P
D. Q R

<HKCE 2003 Paper II - 35 >

The photograph shows a three-pin plug of an appliance. Which of the following is a
function of pin P ?

It prevents the appliance from being short-circuit.

It protects the user from getting an electric shock.

It provides a return path for the current.

It can break the circuit when the current flowing through the appliance is too large.

vowp

<HKCE 2003 Paper II - 36 >

ENERGY LABEL

FEIR &) BRB
Brand fi#F XXX
Model UGk XXX
Annual Energy Consumption kWh/year 250

GERER SETHN

Actual consumption will depend on where the appliance is
located and how it is used. Assume 260 washes per year.
AHTERF TR TR RERA N R -
RBEHEFRR 260 & -

Energy Efficiency Grade X
it el Gl

Washing Machine Category JETCHESHI XXX
EEL Registration Number $EJFHBES CHREE XXX

The figure shows the energy label of a washing machine. If the average working time per wash is 1.8 hours, estimate the
average electric power consumed by the machine.

A, 450W
B. 534W
C. 962W

D. 1731 W
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37.

38.

39,

40.

41.

<HKCE 2004 Paper I1 - 33 >

One day, Donald used the following electrical appliances at home :

Appli Rating Duration Cost of electrici
electric heater 220V, 2500 W 30 minutes C
television 220V,270 W 5 hours Cy
lamp 220V, 150 W 8 hours Cs
Which of the following relationships is correct ?
A. Cl' >(C>Cy
B. G>C>C
C. G>G>(C
D. G>CG>C

<HKCE 2005 Paper I - 20 >

The following table shows three electrical appliances which Clara used in a certain month :

Appliance Rating Duration
air-conditioner 220V, 1200 W 250 hours
television 220V,250 W 80 hours
computer 220V,150 W 60 hours

Calculate the cost of electricity used. Note : 1 kW h of electricity costs $ 0.86.

A $6225
B. $73.79
C. $28294
D. $536.64

< HKCE 2005 Paper Il - 21 >

Ifa 15 A fuse is installed in the plug of an electric kettle of rating value ‘220 V, 900 W’, which of the following descriptions
is correct ?

The kettle will not operate.

The kettle will be short-circuited.

The output power of the kettle will be increased.

The chance of the kettle being damaged by an excessive current will be increased.

vaws

<HKCE 2006 Paper II - 24 >

An electrical appliance is protected by a fuse in a domestic circuit. When the appliance is switched on, the fuse blows
immediately. Which of the following statements is/are possible reason(s) for this phenomenon ?

(1) The resistance of the appliance is too large.

(2) The appliance is short-circuited.

(3) The rated value of the fuse is too small.

A. (1) only
B. (3)only
C. (1) & (2) only
D. (2) & (3) only

<HKCE 2006 Paper II - 40 >

Two light bulbs are marked ‘220 V, 50 W* and ‘220 V, 100 W’ respectively. If they are connected in series to a 220 V
mains supply, what is the current drawn from the mains supply 7

A 015A
B. 023A
C. 046A
D. 0.68A
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42.

43.

44,

45,

46.

< HKCE 2006 Paper II - 21 >
kWh -
220V 50Hz
circular disc
(I -
600 revolutions / kWh
The figure shows the label of a kilowatt-hour meter connected to a mains supply. When an appliance is switched on for
2 minutes, the circular disc rotates through 24 complete revolutions. What is the electric power consumed by the appliance ?
A, 900W
B. 1200W
C. 1800W
D. 2400 W
< HKCE 2006 Paper II - 41 >
In the circuit shown, the resistors represent the heating elements in a )
rice cooker. The resistances of the elements are SR and R respectively.
The rice-cooker can be operated in two modes, namely, cooking and —
keeping warm. The power consumed by the cooker in the cooking 5R R
mode is 600 W when S is closed. What is the power consumed by the
rice-cooker in the mode of keeping warm when S is open ?
A, 100W
B. 120w
C. 150w
D. 180W
< HKCE 2006 Paper II - 39 >
An electric appliance draws a current 2 A when it is operating at 220 V. Which of the following is the best description of the
current and the voltage of each wire of the electric appliance when it is connected to a 220 V mains supply ?
Live wire Neutral wire Earth wire
Current  Voltage Current Voltage Current  Voltage

A. 2A 220V 1A 220V 1A 0
B. 2A 220V 2A 220V 0 0
C. 2A 220V 2A 0 0 0
D. 2A 220V 0 0 0 0
< HKCE 2007 Paper I - 18 >
A household circuit breaker is marked ‘220 V, 15 A’. Now an electric iron rated ‘220 V, 1100 W’ and a cooker rated
220V, 550 W’ are connected in parallel to the mains socket. How many light bulbs rated ‘220 V, 100W" at most can still be =
connected in parallel to the mains without triggering the circuit breaker ? -
A 12
B. 16
(7
D. 20 =
<HXCE 2008 Paper II - 22 >

A lighting system consists of 3 bulbs, each rated 220 V 30 W’. These three bulbs should be connected in parallel to the
220 V mains supply. However, the bulbs are wrongly connected in series to the mains supply. What is the power dissipation
of the wrongly connected system ?

A 333W
B. 10W
C. 30w
D. 90W



DSE Physics - Section D : M.C. PD - EM3-M/12 DSE Physics - Section D : M.C. PD-EM3-M/13
EMS3 : Domestic Electricity EM3 : Domestic Electricity
47. <HKCE 2009 Paper I1 - 18 > 51. <HKCE 2010 Paper I - 16 >
Two identical bulbs, X and ¥, are connected in parallel to the mains. [ANX The photo below shows the back of a microwave oven.
The current passing through X is 0.4 A. What is the energy consumed Nl
by the two bulbs in 5 hours ?
A 0.44kWh @Y Power supply : 220V — 50 Hz
B. 0.88kWh Power consumption : 1150 W
Microwave output : 750 W
C. 440kWh o\ Microwave frequency : 2450 MHz
D. 880kWh 20V
48. <HKCE 2009 Paper II - 20 >
The power ratx{]gs and resistances of two light buIb§ are “24 Vy, 6 Q7 and "9 W, 4 Q7 respectively. If these two light bl:llbs Which of the following statements isfare correct ?
are connected in parallel to a power supply, what is the maximum current drawn from the power supply so that both light
bulbs are working within the rated power ? (1) The current flowing through the microwave oven is about 3.4 A.
A 20A (2) Around 65% of electrical energy is converted into energy carried by microwave.
g' ;: 2 (3) The wavelength of the microwave emitted is about 0.12 m.
D. 48A = [Meily
B. (2)only
C. (1) &(3)only
49. <HKCE 2009 Paper IL - 23 > D. (2)&@)only
52. <HKCE 2010 Paper I1 - 20 >
4 metal case
Y 6—v’ \
4 live { £
Which of the following is the correct connection of X, ¥ and Z to the mains ? neutral o 0?: == \’:l-—-J
X Y z earth heating element
.k tral
g {:: z:ﬂi al :::tha In the figure above, the kettle is wired incorrectly. Which of the following statements is correct when point P is accidentally
C: neutral earth live connected to the metal case 7
D. neutral live earth A. The kettle will still operate at its rated value when S is closed.
B. The fuse will blow when S is closed.
50. <HKCE 2009 Paper II - 41 > C. The heating element will burn out when S is closed.
A mains heater has two identical heating elements of same resistance R. D. A current will flow through the live wire even when S is open.
°S/2 S 53, <HKCE 2010 Paper I1- 19 >
R
R
[S—
S
AV
mains

When Sy and S; are closed and S5 is open, the power of the heater is P. What is the power of the heater when S; and §» are
open and S5 is closed ?

A 025P
B. 05P
C. 2P

D. 4P

In the circuit above, the rating of the bulb is “6 V, 12 W”, Find the resistance of R so that the bulb will work at its rated
value.

A 2Q
B. 3Q
C. 4Q
D. 6Q
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54, <HKCE 2011 Paper I - 11>
As shown in the figure, a 2 W light bulb is immersed into 50 g of water. to power SRR

The bulb is operating at its rated value. After 10 minutes, the supply
temperature of the water increases by 4.5°C. Estimate the amount of foam cover
light emitted during the 10 minutes.

Given : specific heat capacity of water = 4200 J kg™ °C™!

light bulb
A. 2557 transparent
B. 6907 water plastic cup
C. 945)
D. 12007

Part B : HKAL examination questions

55. <HKAL 1980 Paper X-22 >

Torch bulbs marked “3 V, 1.5 W, are to be used in a circuit by using 6 V battery. What should be the number of bulbs
connected in the circuit if the steady current drawn from the battery is to be 2 A and each bulb gives normal brightness 7

A2
B. 3
C. 4
D. 8

56. <HKAL 1983 Paper 1-43>

A set of Christmas tree lights consists of 20 light bulbs in series connected to a supply of 200 V. Each light bulb has a rating
of "10 V, 5 W". When one bulb burns out, Jenny goes to buy a replacement. When she gets back, she finds that although the
new bulb is marked 5 W, the light it gives is dimmer than the other bulbs. Which of the following is a possible reason ?

(1) The supply voltage has dropped below 200 V.
(2) The current through the circuit is less than 0.5 A.
(3) The rated voltage of the new bulb is less than 10 V.

A. (1) only
B. (3)only
C. (1) & (2) only
D. (2)& (3) only

Part C : Supplemental exercise

57. In ahousehold circuit, as more lamps are switched on, which of the following statements are correct 7
(1) The equivalent resistance of the whole circuit increases.
(2) The total power consumption increases.
(3) The total current drawn increases.

A, (1) & (2) only
B. (1) & (3)only
C. (2)& (3)only
D. (1), &0)

DSE Physics - Section D : M.C.
EM3 : Domestic Electricity

PD-EM3-M/15

58.

59.

60,

61,

62.

Which of the following statements concerning the fuse in an electrical appliance are correct ?
(1) A fuse is made of a metal with low melting point.
(2) If the fuse in an electrical appliance is blown, it should not be replaced by a piece of copper wire.
(3) Ifcopper is used to replace the blown fuse, it will cause short circuit of the appliance as copper has low resistance.

A, (1) &(2) only
B. (1) &(3) only
C. (2)&(3)only
D. ),@D&B)

Small light bulbs of rating “12 V, 6 W are to be used in a circuit. The voltage of the power supply is 24 V and the current
drawn from the supply is 2 A. What is the number of light bulbs connecting in the circuit so that each light bulb is under
normal rating ?

A 2
B. 4
C. 8
D. 16

Which of the following statements concerning two light bulbs with rated values, ‘200 V, 100 W’ and ‘200 V, 40 W, are
correct 7

(1) The energy dissipated by the 200 V, 100 W* light bulb is greater than that of the ‘200 V, 40 W’ light bulb when
they work at their rated values.

(2) The current flowing through the *200 V, 100 W light bulb is greater than that of the ‘200 V, 40 W" light bulb when
they work at their rated values.

(3) The resistance of the ‘200 V, 100 W light bulb is greater than that of the 200 V, 40 W’ light bulb when they work

at their rated values.
A. (1) & (2) only
B. (1) & (3)only
C. (2)&(3)only
D. ),D&B)

‘Which of the following concerning the household circuit is/are correct ?
(1) Fuse should be installed in the live wire of an electrical appliance.
(2) Switch should be installed in the neuiral wire of an electrical appliance.
(3) Current always flows from the live wire through the appliance to the neutral wire.

A. (1) only
B. (3)only
C. (1) &{2)only
D. (2) &(3) only

Which of the following statements concerning two light bulbs with rated values, 200 V, 100 W’ and 200 V, 40 W°, is/are
correct ?

(1) The resistance of the 200 V, 100 W’ light bulb is greater than that of the ‘200 V, 40 W’ light bulb.

(2) The current flowing through the ‘200 V, 100 W” light bulb is greater than that of the 200 V, 40 W” light bulb when
they are connected in series.

(3) The power dissipated by the 200 V, 100 W’ light bulb is smaller than that of the ‘200 V, 40 W’ light bulb when
they are connected in series.

A. (1) only
B. (3)only
C. (1)&(2)only
D. (2) & (3) only

A R wrV ARAe wa RS T i) -0
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Part D : HKDSE examination questions

63.

64.

65.

66.

< HKDSE Sample Paper IA - 26 >

If a 15 A fuse is installed in the plug of an electric kettle of rating value “220 V, 900 W’, state what happens when the kettle
is plugged in and switched on.

A. The kettle will not operate.

B. The kettle will be short-circuited.

C. The output power of the kettle will be increased.

D. The chance of the kettle being damaged by an excessive current will be increased.

< HKDSE Sample Paper IA - 25 >

The table shows three electrical appliances which Clara used in a certain month :

Appliance Rating Duration
air-conditioner 220V, 1200 W 250 hours
television 220V,250 W 80 hours
computer 220V, 150 W 60 hours

Calculate the cost of electricity used. Note : 1 kW h of electricity costs § 0.86.

A $62.25
B. $73.79
C. $282.94
D. $536.64

< HKDSE Practice Paper IA - 30 >

fm ‘{_o/c:L
KinZ:::% {Ffl N

metal case heating element -

The figure above shows the main parts of an electric iron. In which of the following situations will the fuse blow when the
switch is closed 7 :

The heating element is broken and becomes an open circuit.

The earth wire is worn out and becomes disconnected.

The insulation at contact point X is worn out so that the wire touches the metal case.

The insulation at contact point ¥ is worn out so that the wire touches the metal case.

SEeY-ES

<HKDSE 2012 Paper IA - 33 >

The figure shows a simple domestic circuit for an electric
iron. The fuse will blow when which of the following

points are short-circuited ? X
Neutral il

() Xand ¥ electric iron
(2) YandZ Live —E—} v "—4:,_]
(3) XandZ

A. (1) only Z

B. (3)only Earth —————&——

C. (1) & (2)only

D. (2) & (3)only

67.

68.

69.

70.

71,

72.

< HKDSE 2013 Paper 1A - 33 >

Which of the following domestic electrical appliances consumes a power close to 1 kW in normal working conditions ?
an electric fan

a microwave oven

a fluorescent lamp

aTV set

vowp

< HKDSE 2015 Paper 1A - 28 >

Which statement is NOT a reason why mains socket at home are connected in parallel instead of a series circuit ?

A.  Electrical appliances connected to different sockets can be switched on or off independently.

B. Voltage supplied to each socket is fixed and all electrical appliances can operate at their rated voltage.

C. The current supplied can be reduced and thinner cables can then be used.

D. When an electrical appliance breaks down and becomes an open circuit, other appliances can still work normally.

< HKDSE 2015 Paper 1A - 29 >

An electric iron of 1800 W sold in Hong Kong (220 V 50 Hz) is connected to a 110 V 60 Hz mains socket in another
country. How does its performance compare on the same ironing setting ?

The electric iron does not work because the a.c. supply is 60 Hz instead of 50 Hz.

The electric iron is as hot as it is used in Hong Kong.

The electric iron is hotter than when it is used in Hong Kong.

The electric iron is colder than when it is used in Hong Kong.

vawp

< HKDSE 2016 Paper IA - 28 >

A television set in stand-by mode consumes 1.5 W. Ifit is in this mode for 16 hours a day, estimate the carbon dioxide (COz)
emission due to the electricity consumed in stand-by mode in a 30-day month,

Given : 1 kW h of electricity consumed corresponds to 0.8 kg CO, emission from the power station.

A. 0576kg
B. 0.720kg
C. 576kg
D. 720kg

<HKDSE 2017 Paper JA - 25>

Which of the following statements about the use of a fuse is correct ?

A. A fuse should be installed in the neutral wire.

B. A fuse is not required in an electrical appliance with double insulation.
C. A 5A fuse is suitable for a heater of rating ‘220 V, 1500 W°.

D. The melting point of a fuse should be lower than that of copper.

< HKDSE 2018 Paper IA - 24 >

- — 1

Three identical resistors are arranged as shown. The rated power of each resistor is 12 W. If no resistor exceeds its rated
power, what is the maximum power dissipation in such an arrangement ?

A 16 W
B. 18W
C. 20w
D. 24W




73. <HKDSE 2020 Paper IA-24>

The figure shows part of a domestic lighting circuit in whi ,
switch § is closed. ighting circuit in which the buld L does not light up when
Live 4
Neutral d

The circuit is then checked with switch S closed, Using a valtage tester to touch points b anfi ¢ in wrns,
the tester indicates that both points are at high voltage, When touching points a and d in turns, the
sester indicates only point a is at high voltage. Which of the following can be a reason for the fault?

The switch & has been damaged. )
The filament of bulb £ has been bumt out and becomes an open citcuit.
There is a short circuit between a and d.

There 15 an open circuit between ¢ and d.

Uows

74. <HKDSE 2020 Paper IA-25>

ity of 1A | ! is deliv hen the battery
shown has 5 capacity of 1100 mA h. How much energy Is daimrc‘d when |
mi:i:gmaﬂy at 4 current of 250 mA for one hour 7 Assume that the battery’s operating voliage

remaing at 3.7 V during that period,

250
s % 3600} 1
A BTxem )

1100
' T 5 o € 3003 J
B. (3.7 % <560 3

250
ol 50 4
C. (.7 x s )

1100
LLLLANRIY
D. (3‘“;006 )
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HKEAA's Marking Scheme is prepared for the markers' reference. It should not be regarded as a set of model answers.,
Students and teachers who are not involved in the marking process are advised to interpret the Marking Scheme with care. 4. D
P, 60
I=2rx15= _"_x15=45A
M.C. Answers 7 0
1. B 11. D 21. A 3. A 41. A 51. D 61. A 71. D Value of fuse should be equal to or greater than /
2. C 12. A 22. D 32. D 42. B 52. D 62. B 72. B - 5 Ais the appropriate one
3, D 13. B 23. A 3. D 43. A 53. B 63. D 73. D
5. B
4, D 14, D 24, C 34. C 44, C 54, A 64. C 74. A B P 100 1000
T=lx8+22 = ——ugs——=0A
5. B 15. D 25. D 35. B 45. B 55. D 65. C v e
Value of fuse should be equal to or greater than I = 10 A is the appropriate one
6. D 16. C 26. C 36. B 46. B 56. B 66. C
7. D 17. D 2, © 37. B 47. B 57. C 67. B U
2 2
8 C 18. C 28. A 18, C 48 B 58 A 68. C By R = V;, for hair dryer: R = % = 66.7 Q@ which is the smallest resistance.
9 G 19. D 29. A 39. D 49. D 59. C 69. D . It gives the greatest current for a given voltage.
10. A 20. C 30. D 40. D 50. A 60. A 70. A
T D
(200)* (200)*
= =40Q d Ry =—=—=200Q
M.C. Solution T T 000
. Equivalent resistance = 40 + 20 = 60 Q
) B P = 7 '——‘—(200)2 =0.67kW
Voltage across 18 Q = voltage across 21 Q = (2.4)(21) = 504V "R (60) =
1x=%=2.8A<3A . fuse X will not be blown
8. C
I el = LR e S0 s et il LbfoBlov, Earth:  Z (connected to the metal case of the electric fan)
Live : Y (this wire has a switch)
2z
Neutral : X (giving a returning path
72 (200) _(200)% _ (giving path)
R=—l =" . B. R= =160
P (2000) (250)
95 C
(100)* (100) (200)? (2002
X R= =5Q D. R= =50Q iy Sl
C (2000) (20) Ry % 1000Q2, R P 667Q
', Heater has the smallest resistance. (1)  smaller resistances in parallel gives smaller equivalent resistance (by % = RLJ( RL )
1 2
(2)  smaller equivalent resistance = larger cwrrent = maximum brightness (for same voltage)
3 1 . C gives the maximum brightness.
* If current is smaller current, then all bulbs would become dimmer
* B. If the resistance is higher, then it should give greater power as P = % R, and thus become brighter 10. A
% If the bulb is shorted accidentally, then.it does not work and would not look dimmer All resistors in parallel must give the smallest eqﬁivalent resistance, thus it gives the maximum brightness
v D. As R = Vr2 , for the same rated power 5 W but lower rated voltage, the new bulb has smaller resistance
r 11. D

by P =1I?R, the new bulb has smaller power and thus looks dimmer

For the two appliances working in rated values, P = 2000 -+ 500 = 2500 W,
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12.

13.

14,

16.

17.

18.

A
As 'k =3V
=5 =9%-15a
76
g=to=3 2920
7 15
B

The longest pin X is the Earth pin.
Pin Y is the Live pin and pin X is the Neutral pin.

D
. P _ 2000 _ , o A
x ) I=2 =222 =10A>5A . 5 A fuse should not be used, otherwise, it will be blown.
v, 200

v (2) As the brown wire is the live wire, the fuse should be placed on it to allow the fuse cutting off the circuit

when the current is too large.

v (3) Yellow and green wire is the earth wire.

D
Pin 1 is the Earth socket.
Pin 2 is the Neutral socket.

Pin 3 is the Live socket.

o
E = Pt

= (15)x () = 3kWh
D

Fuse is used to limit the current of circuit. Switch is used to turn off the appliance from the circuit.

Both of them should be connected to the live wire,

so that the appliance is cut off from high voltage when the circuit is disconnected.

]
2
(€8] By R « oo b o A : larger rated power P = smaller resistance R
P P,
v @ In series => same current passing through
* 3) By P=1IR, A :smaller resistance and same current = smaller power output => dimmer
D

Voltage : unit V (volt)

20.

21.

22.

23.

24.

25.

26.

27.

c
2 2
v W = K- Q2 _ o650
P 500
x @ =523 _3554
v, 220

AN

C

txy
1

Pr=(0.5x(2) = 1kWh

A

The switch should be connected in the live wire L so that the iron can be cut off from high voltage when it is off.

The earth wire E should be connected to the metal case of the iron.

D
LkWh = (1000 W) x (60 x 60 s) = 3.6 x 105

A
P: Earth wire = Green/yellow = Z
Q: Neutral wire = Blue = ¥
R: Live wire = Brown = X
C
One light bulb burnt out = no current flow through that series
=> all bulbs in that string will go out
D
* A. Sison = circuit completed => iron will operate
x B. S'is off = circuit not completed = iron will not operate
* C. High current = fuse will blow = circuit cut = iron will not operate
4 D.  Sisnotinlive wire = the heating element is still at high voltage even when §'is off.
¢

kWh = kW -h = (P)(?) = Energy

C
v (€3] Presence of Earth wire connected to metal case
= provides a path for conduction of current to the Earth
= prevent electric shock
v ) Current returns back to power supply via neutral wire instead.
x 3) Earth wire is not connected to mains socket, if neutral wire is broken, no current flows.
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28.

29.

30.

3L

32.

33.

A
Iﬂ . . . N
= ~2— = resistance of appliance = resistance of wires = R

. equivalent resistance of the electrical appliance and the connecting wires = 2R

By V=1IR
If voltage of power supply : ¥ — 2V and no change to the resistance

1t gives a current of L.

v [¢3] Current flows to the ground directly = no current through the heating element

= short circuit = current becomes very large = fuse blows
x 2) Current flows through the heating element before reaching the metal case = no increase in /
* ®) Heating element broken = the circuit not completed => no current flows through the fuse
D

Both the switch and the fuse should be connected to the live wire

A
2
v ) By R = n , the rated power of X is halved of that of 7, thus the resistance is twice of that of Y.
2

x 2) Since P = r .. Poc V2 . when voltage is doubled, the power should be 4 times.

R
% 3) Since their resistances are not equal, the voltage across each heater will not be 110 V
D

Resistance of lamp = 6%/12 = 3 Q

Total resistance = 3/2 + 3 = 45Q

Current flow from the battery = 6/4.5 = 1.33 A
Voltage across L3 = 1.33 x3 = 4V

Voltage across Lyand L, = 6 -4 = 2V

Current through L1 = 1.33/2 = 0.67 A

" A is not correct.
*. B is not correct.
Total power drawn from the battery = 6 x1.33 = § W . Cis not correct.
Total power dissipated in Ly and Lz = 1.33*x 1.5 = 27 W
Power dissipated in Ly = 1.33*x3 = 53 W ' Dis correct.

D

If the live and neutral wires are interchanged, then the switch would become connected on the neutral wire.
In this case, when the switch is off, the kettle will still stand at a high voltage.

However, the kettle would work properly when the switch is on.

35.

36.

37.

38.

39.

G

Light bulb P is not under rated condition, since P o 2
V>4V = P> 4P . actual power of Pis 20 W

Light bulb @ is under rated condition, thus the actual power is 80 W
Light bulb R is also under rated condition, thus the actual power is 40 W.

The brightest light bulb is O and the dimmest light bulb is P,

B
Pin P is the earth pin which is connected to the metal case of the electric appliance.
‘When the live wire accidentally touches the metal case, the earth wire provides a low resistance path

to conduct the current to the earth, thus prevent the electric shock of human bodies.

B
No. of washes per year = 260 Average time per wash = 1.8 hours
Total operating time = 260 x 1.8 = 468 hours
By E =Pt
(250 kWh) = P (468 h)

P = 0534kW = 534 W

B

Electric heater: E = —Zéﬂka 39.1] = 1.25kWh
1000 60

Television : E = ﬂQ.kw x5h = 1.35kWh
1000

Lanp : E= 19 1wgn = 120kwh
1000

Since the cost is proportional to the amount of electrical energyused . C2 > Cy > G

C
Total electrical energy used = 1.2kW x250h + 025kW x80h + 0.15kWx60h = 329kWh
Cost of electricity = 329 x $0.86 = $282.94

D

* A. The kettle will operate no matter which fuse is installed.

x B. The kettle will not be short-circuited unless the live touches the neutral.

% (c The kettle will still work properly with the rated power of 900 W.

v D. Since the rated current = 900 /220 = 4.09 A. The fuse value of 15 A is too high.

If the current exceeds the 4.09 A but less than 15 A,
the fuse will not blow and the kettle may be damaged.

PD-EM3-MS /06
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40. D
x N If the resistance is too large, the current would be too small, and the fuse would not blow.
v Q@) If the applience is short-circuited, the current would become very large and the fuse will blow.
v 3) If the rated value of the fuse is too small, then the rated current may exceed the fuse value
and the fuse will blow.
41. A
2
Resistance of the 220 V, 50 W* light bulb = 220" = 968 3
(59
2
Resistance of the 220 V, 100 W’ light buib = 220 - 48400
(100)
Total equivalent resistance of the two light bulbs in series = 968 + 484 = 1452 Q
Current drawn from the mains supply = 220 . 0.15 A
1452
42. B
According to the label, 600 revolutions indicate an electrical energy of 1 kWh, i.e. 3600 000 J.
For 24 revolutions, £ = 24 XM = 144000J
Electric power: P = E = 144000 =1200W
t 2x60
43, A
When § is closed, the 5R resistor is shorted. The equivalent resistance of the whole circuit is R.
When §'is open, the 5R and R resistors are in series. The equivalent resistance of the whole circuit is 6R.
2
By P= V_ac 1 .. Power consumed in the mode of keeping warm = 600 x .Ii = 100 W
R R 6R
44, C
Live wire : current drawn is 2 A
voltage is at high voltage of 220 V
Neutral wire :  current is equal to that of live wire, i.e. 2 A
voltage is at low voltage of 0 V
Earth wire ; no current through earth wire when operating, i.e. 0 A
no voltage in the earth wire, i.e. 0 V
45. B

Maximum power given by the mains socket without triggering the circuit breaker = VI = 220 x 15 = 3300 W

Assume # light bulbs at most can be connected. 1100 + 550 + 100 »# = 3300 son =165

Thus, maximvm number of light bulbs that can be connected = 16.

46.

47.

48.

49.

50.

B

2 2
Resistance of each bulb = L = @i =1613 Q
R (39

Total equivalent resistance for three bulbs in series = 1613 x 3 = 4840 Q

2 2
Total power dissipated = L = (220) =1

0w
R (4840)

B

Total current given out by the mains supply = 04 x2 = 0.8 A

Total power given out by the mains supply : P = VI = (220)(0.8) = 176 W
Total energy consumed : E = Pt = (0.176 kW) x (5 h) = 0.88 kWh

B
2
By R= V.
£
2
By (6)= (Vi V: =12V .. Rated voltage of the 6 £ light bulb is 12 V.
24)

2

By )= ,2_) Vi=6V . Rated voltage of the 4 Q light bulbis 6 V.

As the two light bulbs are in parallel, they must have the same applied voltage V.
If the applied voltage is 12 V, then the 4 Q light bulb would be burnt, thus the applied voltage should only be 6 V.

Equivalent resistance of the circuit: R = x4 _ 24Q
6+4
. = Vo6

Current delivered from the powersupply: [ = = = - = 25A

2.4
OR
Current delivered from the power supply : [ = S o 25A
6 4

D
Y is live as switch and fuse are on the live wire.
X is neutral to complete the circuit.

Z is the earth that is connected to the metal case of the appliance.

A
When §) and S, are closed and 53 is open, the two resistors are in parallel, equivalent resistance is %R.

‘When S and S, are open and 53 is closed, the two resistors are in series, equivalent resistance is 2R.

The equivalent resistance is increased 4 times.

2
By P = v , as power is inversely proportional to the resistance, the power should become % .
R ) )

Thus the power is 0.25 P.

PD - EM3 - MS /08
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51;

52,

53;

54.

55.

56.

D
x (O] BypP=VI s (1150) = (22007 S I=523A
v 2) Percentage of energy carried by the microwave = 750/ 1150 = 65%
v 3) Wavelength: A = v/f = (3 x10% /(2450 x 105) = 0.12m
D
* A. When §'is closed, current would flow from live to the metal case and then to carth as it is a shorted path,
thus no current would flow through the heating element and the kettle will not operate.
x B. As the current would not flow through the heating element and the fuse, the fuse would not blow.
x C. As there is no current flowing through the heating element, the heating element would not burn out.
v D. ‘When S is open, current can still flow through the live wire to the metal case,
and then to the earth wire to complete the circuit.
B
Rated current = £ - 162 =2A
Voltage across the two resistors = 9 -6 = 3V
Equivalent resistance of the two resistors = Ve é =150
2
As the two resistors are in parallel : § = 1.5 L R=3Q

A

Electrical energy supplied to the light bulb = Pt = (2) (10 x 60) = 12007T

Heat energy given out by the light bulb = m ¢ AT = (0.050) x (4200) x (4.5) = 945]J
Light energy given out by the light bulb = 1200 - 945 = 2557

D
Total power given out by the battery = VI = (6)x(2) = 12W
For each light bulb to give normal brightness, the power given out by each light bulb is 1.5 W.

Total number of light bulbs in the circuit = % =8

B
x 1 Voltage dropped below 200 V' = all light bulbs would become dimmer
x 2) Smaller current = all light bulbs become dimmer
2
v 3) As R = V— , for same rated power 5 W but lower rated voltage, the new bulb has smaller resistance
P

As P = I*R for light bulbs in series, Po«c R .. the new bulb has less power than the other bulbs

57.

58.

59;

60.

61.

C

(¢))
@
(©)

)

@

©)

As more lamps are switched on in parallel, the equivalent resistance should decrease.
As more power is given to the lamps, the total power consumption increases.

As the equivalent resistance decreases, more current is drawn from the supply.

Fuse should be made of metal with low melting point
so that it would be melted by the heating effect of the excess current.

Copper has a high melting and cannot be melted easily,
thus even the current exceeds the rated current of the fuse, copper would not be melted and blown.

Both the fuse and the copper wire have negligible resistance,
as they are connected in series to the appliance, they would not cause short circuit of the appliance.

For the bulb being fully lit,

m

@

Number of bulbs in each series path =

2
12

=2

6

Current flowing through each parallel circuit = current flowing through each bulb = P — =05A
L v

Number of parallel circuit connected to power supply = 2. 4

0.5

.. Total number of bulbs =2 x 4 =8

OR

Power given out by the power supply = VI = (24)x(2) = 48 W

Number of light butbs = 48 =
6

)

@

&)

()]

@

®)

‘When they work at their rated values, power given out by the 200 V, 100 W’ light bulb is 100 W
which is greater than the 40 W given out by the ‘200 V, 40 W’ light bulb,

By P = VI, as the power given out by the ‘200 V, 100 W” light bulb is greater,
the current drawn is greater.

By R = Vi#/P;,as the power given out by the ‘200 V, 100 W’ light bulb is greater,
its resistance is smaller,

Fuse should be installed in the live wire,
so that the appliance is cut off from high voltage when the fuse is blown.

Switch should also be connected to the live wire,
so that the appliance is cut off from high voltage when the switch is off,

Since household circuit is an a.c. circuit, current flows from L to N and from N to L alternately.
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62.

63.

64.

65.

66.

67.

68.

69.

B
x (63} By R = Vi*/ Py, as the rated power P; of the 200 V, 100 W light bulb is greater,
its resistance is smaller.
x 2) When they are connected in series, the current flowing through each of them must be the same.
v 3) As the resistance of the ‘200 V, 100 W’ light bulb is smaller,
by P =I?*R, same current [ in series, thus, P « R, therefore, the power dissipated is smaller.
D
x A, The kettle will operate no matter which fuse is installed.
x B. The kettle will not short-circuited unless the live touches the neutral.
* C. The kettle will still work properly with the rated power of 900 W.
v D. Since the rated current = 900/220 = 4.09 A .. the fuse value of 15 A is too high.
If the current exceeds 4.09 A but less than 15 A, the fuse will not blow and the kettle may be damaged.
C

Total electrical energy used = 1.2 kW x250h + 025kW x80h + 0.15kW x60h = 329kWh
Cost of electricity = 329 x $0.86 = §282.94

C
If the insulation at X is worn out, once the switch is closed,
current would flow from the Live wire through the metal case to the Earth wire.

As the resistance of the metal case is negligible, current would be very large and the fuse would blow.

o]

v ) If X and Y are short circuited, current would not flow through the resistor and becomes very large.
v ) If Y and Z are short circuited, current would not flow through the resistor and becomes very large.

x 3) If X and Z are short circuited, current must still flow through the resistor and would not be too large.
B

A microwave oven normally has a power around 1000 W.

Other appliances : electric fan, fluorescent lamp and TV, have power much less than 1000 W.

C
In parallel circuit, current supplied by the mains is the sum of current in each parallel path.

Current cannot be reduced by using parallel circuit.

D

x A The frequency of the a.c. mains does not affect the working of an electric iron.

x B. As the applied voltage is smaller than that in Hong Kong, thus the power cannot be the same.
x & As the applied voltage is smaller than that in Hong Kong, thus the power cannot be higher,

v D. For the same resistance of an appliance : P = ¥2/R P P2

Since the mains voltage of country X is lower, the power given out is smaller, thus the iron is colder.

70.

71

72.

A

]

E =Pt = (0.0015kW) % (16 hx30) = 0.72kWh

Carbon dioxide emission = 0.72 x 0.8 = 0.576 kg

D
X A. Fuse should be installed in the live wire.
* B. The fuse is still required to limit the current to avoid overheating.
For electrical appliance with double insulation, there is no metal case, thus, earth wire is not needed.
x ) For a heater of rating ‘220 V, 1500 W, the rated current ;: [; = 1500/220 = 6.82 A
A 5A fuse is not suitable as it would be blown when the heater is switched on.
v D. Fuse has a low melting point that it can melt and break the circuit once current exceeds the rated current.
Thus, its melting point must be lower than that of copper wire.
B
Since the voltage of Ry is equal to the sum of voltage of R; and Rs, R’
| |
Ry should work under rated power to give P1 =12 W. ——
Since the voltage of R; is halved of Ry, [ Ry R 1
=

by P = V?*/R o« V? the power of R; is one-fourth of R,

2
Since the voitage of Rs is equal to that of Ry, thus Py =P =3 W
Total power = 12+3+3 = 18 W

2
P = 12x(lj -3W
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The following list of formulae may be found useful :

Resistance and resistivity R = el
A
Resistors in series R=R+R
Resistors in parallel iy _ L+L
R R R
Power in a circuit P=1V=1IR
Energy transfer during heating or cooling E= mcAT
Energy transfer during change of state E=1Am
Part A : HKCE examination questions
1. <HKCE 1981 Paper1-8>
Socket Plug
earth ¥y X z
neutral s live
C
S H
A —o/
B
Electric kettle

The above figure shows a 220 V supply socket, a 3-pin plug, and an electric kettle with a rating : 220V 1.65 kW’. The kettle
has 3 wires 4, B, C leading from it. Wire 4 is joined through a switch S to the heating element H of the kettle ; wire B
cornpletes the circuit of the kettle ; wire C is joined to the metal case of the kettle.

(Given : Specific heat capacity of water = 4200 J kg™ °C™)

{a) (i) To which of the pins X, ¥, Z of the plug should each of the wires 4, B, C of the kettle be connected ? (3 marks)

(ii) What is the function of the ‘earth’ terminal in the socket ? (1 mark)

1

2.

() (1) A 15 Afuse is connected to the socket. Which line : earth, neutral and live, should the fuse be placed ? (1 mark)

(ii) Find the maximum number of ketiles that can be joined in paralle] to the socket without blowing the fuse.
(3 marks)

(c) (i) Ifthe efficiency of the kettle is 80%, how long will it take to heat 1 kg of water from 20°C to 100°C? (4 marks)

(ii) If the cost of electricity is $0.80 per kWh, how much does this heating process cost ? (3 marks)

<HKCE 1983 Paper 1-7 >

-

fuse box

e <l
 Se— |

heating
220V it

=

lighting
unit

A household electric circuit consists of a heating unit { 220 V, 1100 W ) and a lighting unit ( 220 V, 220 W ) connected in
parallel to the mains of 220 V as shown in the above figure.

(a) Find the maximum current drawn from the mains. (2 marks)

(b) Isa5 A fuse suitable for use in the fuse box ? Explain briefly. (2 marks)

(c) If electrical energy costs $0.90 per kWh and the whole system is switched on for 150 hours, what will be the cost of the
electricity used ? (2 marks)
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3.

<HKCE 1986 Paper 1-7>
The figure shows a simplified system of a 220 V domestic circuit. N and L denote the neutral and live wires respectively.

_@_/

Lighting circuit

[El 5A | Fuse box

Neutral ¥ Live L

Meter

(a) Give a reason why the lamps are all connected in parallel instead of in series. (2 marks)

(b) The light bulbs of the circuit shown in the above figure are all marked “60 W 220 V”. Suppose that all the light bulbs
are switched on. (5 marks)

(i) What is the total resistance of the lighting circuit ?

(ii) What is the total current drawn from the power supply ?

() () Explain the use of the fuse in the circuit. (2 marks)

(i) Give a reason why the switches should be connected to the live wire L instead of to the neutral wire N. (2 marks)

(iif) What physical quantity does the meter measure ? (2 marks)

(d) The household voltage supply in Hong Kong has changed from 200 V a.c. to 220 V a.c. in 1995. Give one reason for
the change. (2 marks)

<HKCE 1988 Paper I-7>

Given socket 4 and socket B, an ungualified electrical technician wires the two sockets to the live L, the neutra] A, the earth
E of the 220 V mains supply for a heater rated at “220 V, 1000 W* and a cooker rated at “220 V, 800 W™ as shown in the
figure below. (The sockets are viewed from the front.)

E L N

2
b\

09
7 X

(a) (i) If either one of these appliances is plugged into one of the sockets, would there be any current drawn from the
mains with the switch of the appliance on ? Explain briefly. (2 marks)

(if) If both appliances are plugged into the sockets, would the appliances work at the rated power (1000 W and 800 W)
with switches on ? Explain briefly. (2 marks)

(iii) Draw a diagram to show how the two sockets should be connected to the live, the neutral and the earth of the mains
supply with a fuse placed at a proper position. (4 marks)

(b) Suppose the heater and the cooker are switched on in the correct wiring circuit for 2 hours, calculate

(i) the total current drawn from the mains supply, and (3 marks)

(ii) the total cost of electricity if one kilowatt-hour of electric energy costs $0.90. (2 marks)
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5. <HKCE 1992 Paper1-5>

A student uses the following components to measure the resistance of a light bulb : A battery, an ammeter, a voltmeter, a
switch, a variable resistor and the light bulb. An incomplete circuit for the experiment is shown below :

(2) On the above figure, use suitable circuit symbols to complete the circuit. Indicate on your diagram the positive terminals

of the ammeter and voltmeter with “+” signs. (5 marks)
(b) What is the function of the variable resistor in the circuit ? (2 marks)
(c) The below figure shows the result obtained in the experiment.
0w 04 06 , 8 1020130 4
1o Q -”-'777777777750
0
Voltmeter (0~ 1 V) Ammeter (0 — 50 mA)
(i) Whatis (1) the voltmeter reading, (2) the ammeter reading ? (2 marks)
(ii) Calculate the resistance of the light bulb. (2 marks)
| (d) The rating of the light bulb is “220 V, 110 W™,
(i) Calculate the resistance of the bulb when it is working at its rated value. (2 marks)
(if) Explain why the resistance found in (d)(i) is much greater than that found in (c)(ii). (2 marks)

6.

<HKCE 1998 Paper I-4>

Kettle

Heating element

Plug

The above Figure shows a 3-pin plug and a kettle.
(2) To which of the pins 4, B and C of the plug should each of the wires X, Y and Z of the kettle be connected ? (2 marks)

() () Explain why it is safer to have pin 4 of the plug longer than the other two pins. (2 marks)
(ii) Explain why switch S of the kettle is connected in wire X instead of wire . (2 marks)
(c) The rating of the kettle is ‘220 V, 2000 W,
(i) If the kettle is switched on for half an hour, calculate the cost of electricity.
(Given : One kilowatt-hour of electricity costs $0.9.) (2 marks)

(i)

A housewife plugs the kettle and an oven of rating ‘220 V, 2500 W’ into a 15 A socket as shown in the above

figure. Explain why this connection is dangerous. Show your calculations. (3 marks)
(d) A student makes the following note in his book :
In case either wire X or Y touches the metal case of the kettle accidentally, the kettle will stop working.
Explain whether the student’s note is correct. (3 marks)
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<HKCE 1999 Paper I-1>

Figure 1

Figure 1 shows the front view of a socket and the earth (E), live (L)) and neutral (N) wires of the 220 V mains supply.

(a) OnFigure 1, show how the socket is connected to the mains supply. (2 marks)
®)
Model No. : CS301
Figure 2 220V 50 Hz
2500 W

Figure 2 shows the label attached to an electrical appliance. If the appliance is switched on for 150 hours in a month,
calculate the cost of electricity. (Given : 1 kWh of electricity costs $ 0.87.) (2 marks)

<HKCE 2001 Paper I-9>
@

Figure 1

Thermometer

"~ Container

Mary wants to estimate the efficiency of an electric water heater in her kitchen. She uses a container to collect the water
and a thermometer to measure the temperature (see Figure 1). She finds that when the heater is switched on, 1.6 kg of
water at 23°C is heated to 67°C in one minute. The rating value of the heater is ‘220 V, 6000 W’ and the specific heat
capacity of water is 4200 J kg™' °C,

(i) Find the energy absorbed by the 1.6 kg of water in one minute, (2 marks)

(i) Estimate the efficiency of the heater. (3 marks)

(iii) State one reason to explain why the efficiency found in (ii) is less than 100%. (1 mark)
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8 () Consumer unit
.
T ( Il
To220V 7| N T l’ BOA [ [30A | |15A | [Sp
mains supply 00 00 1 E

Figure 2

To water heater

i@ Ring circuit in
§ the kitchen

Figure 2 shows a household electrical wiring circuit. The mains cable (containing live and neutral wires) is connected to
a consumer unit via a meter M. At the consumer unit, the wires branch out into a number of parallel circuits. Figure 2
also shows the power circuit in the kitchen. It is in the form of a ring circuit with three sockets tapped off from the ring.

(i) Name the meter M. What physical quantity does the meter record ? (2 marks)

(ii) The following appliances are connected to the ring circuit in the kitchen :

Appliances Rating
a refrigerator 220V, 600 W
an electric keitle 220V, 2000 W
an oven 220V, 1500 W
If the appliances are all switched on, find the total current drawn from the mains supply. (3 marks)

(iii) Explain why the water heater mentioned in part (a) is not connected to the sockets in the rings circuit but directly
connected to the mains via a separate circuit, (2 marks)

(iv) State one advantage of the ring circuit arrangement, (2 marks)
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9. <HKCE 2002 Paper 1-7 >
24V

L Heating coil and fan

In a science project competition, a student constructs a hand-dryer. He connects an electric fan of rating ‘20 W, 24 V* and
a heating coil to 2 24 'V power supply as shown in the Figure 1. When switch § is closed, the fan will operate at its rated
value.

N

(a) Aure the fan and the heating coil connected in series or in parallel ? Explain your answer. (2 marks)

(b) If the output power of the heating coil is 200 W, find
(i) the operating resistance of the heating coil,

(ii) the total current drawn from the power supply when § is closed. (4 marks)

10. <HKCE 2003 Paper1-8>

/ water tank

Figure 1

Figure 1 shows a travel steam iron with a rated power output of 1100 W. The water tank in the iron is filled with water.
When the iron is turned on, water drips continuously from the tank to a hot plate inside the iron, generating steam for
ironing clothes. Assume the initial temperature of the water drops is 20°C.

Given: Specific heat capacity of water = 4200 ] kg™ °C™,
specific latent heat of vaporization of water = 2.26 x 10 Jkg™'.

(a) Calculate the energy required to vaporize 1 kg of water at 20°C into steam. (2 marks)

10. (b) Assume that 80% of the power output of the iron is used to generate steam. Estimate the maximum mass of steam that
can be generated by the ironin 1 s. (2 marks)

(c) The iron is designed to operate at 220 V or 110 V with the same power output of 1100 W.

(i) Ineach of the following cases, find the resistance of the heating element of the iron :
(1) when operating at 220 V,

(2) when operating at 110 V. (3 marks)

(i)

Figure 2

L (Live wire)
N (Neutral wire)
E (Earth wire)

The heating element of the iron consists of two identical resistance wires as shown in Figure 2.

(1) Draw two diagrams to show how the resistance wires are connected when the iron is operating at 220 V and
at 110 V respectively. (3 marks)

(2) What is the resi ¢ of each resi e wire ? (1 mark)

(iii) A tourist switches the iron to the 220 V mode but connects it to a 110 V supply. Explain whether the iron can
function normally. (3 marks)
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11.

< HKCE 2006 Paper I-6>
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The above Figure shows the energy label of a water heater from which some information is listed in the above Table.

Given : mass of 1 litre of water = 1 kg,

(®

®)

©

specific heat capacity of water = 4200 J kg™ °C!

The heating element of a water heater is usually installed on the lower position of the water tank. Suggest one reason for
this design. (1 mark)

Using the information in the above Table,

(i), estimate the energy required to heat a full tank of water from 15°C to 65°C, (2 marks)

(ii) hence estimate the current drawn by the water heater when it is operating at 220 V. (3 marks)

Explain why thick wires ate used to connect the water heater to the mains supply. (2 marks)

12.

<HKCE 2008 Paper 1-7>

Figure 1 shows 2 ceiling lamp in Jack’s home. The lamp has two filament light bulbs, each rated “220 V 40 W”, The lamp is
turned on or off by a switch (see Figure 2) on the wall.

filament ! =
light bulbs
Figure 1 Figure 2
(a) Give two advantages of connecting the two light bulbs to the 220 V mains supply in parallel. (2 marks)
(b) Explain why the switch should be connected to the live wire of the mains supply. (2 marks)

(¢) Jack decides to replace each filament light bulb with an energy saving bulb of the same brightness. The Table below
shows the details of the two kinds of bulbs. Considering the price of the bulbs and the electricity fee, find the total
money saved per energy saving bulb after operating for 4000 hours.

Price per bulb Power Electricity fee
? filament light bulb $5 40 W
” $0.95/kWh
ff(i
% energy saving bulb $35 8W
(3 marks)
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13. <HKCE 2010 Paper1-9> Part B : HKDSE examination questions
A hair dryer with a plastic case has three settings of power output : high, medium and low. The settings are selected by the
use of a switch device. The Figure below shows the circuits of these three settings in random order. All the resistors in the 14. <HKDSE Practice Paper IB - 9 >
heating element have the same resistance of 50 Q. The hair dryer is connected to 220 V a.c. mains supply.
12 V d.c. power supply |:]
T D 10220 V a.c.
mains supply I:] (/
LT 53d o]
q om /O heater
M joulemeter
A 12 V heater is operated under a steady d.c. voltage of 12 V. The energy consumed by the heater in 2 minutes is measured
by a joulemeter as shown in the Figure. The initial and final readings of the joulemeter are 126 J and 2525 J respectively.
circuit ¥ t0220 Va.c.
mains supply (a) Estimate the electrical power of the heater. (2 marks)
heating element switch device
circuit Z to 220 Va.c,
mains supply
(b) Hence, find the current through the heater. (2 marks)

heating element

switch device

(a) Find the power delivered by circuit Y. (3 marks)

(b) FillinX, Y and Z in the appropriate spaces in the below Table. (1 mark)

Power output settings Circuit

Low

Medium
High

(c) Explain why the hair dryer does not need an earth wire. (1 mark)

(¢) A5 A fuse is installed in the power supply. Explain whether the fuse will blow if another jdentical heater is connected
in parallel with the original heater. (2 marks)
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15.

16.

< HKDSE 2012 Paper IB - 8 >

In the circuit shown in the Figure, resistors R| and R; represent the heating elements in a heater using mains supply. Both
resistors are immersed in water.

The heater can be operated in two modes, namely, heating and keeping warm, and it is controlled by the switch S. The power
consumed by the heater in the heating mode is 550 W and in the mode of keeping warm is 88 W. The mains voltage
is 220V a.c.

(a) Inwhich mode is the heater operating when switch S is open ? (1 mark)
(b) Find the resistance of R;. (2 marks)
(c) When switch S is closed, calculate the current passing through resistor Rp. (3 marks)

<HKDSE 2014 Paper IB - § >

The Figure shows the schematic diagram of an electric heater consisting of four identical heating elements, each having a
rated value of ‘500 W 220 V’. A user can use the rotary switch to select one of the three modes of operation X, ¥, Z. Wires
4, B, C from the heater are connected to the 220 V a.c. mains via a 3-pin plug.

°X rotary
metal case oy switch
of electric
heater 13 Z
= } fuse
1 o 0 4
< B
C

(a) Find the resistance R of a heating element, (1 mark)
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16. (b) What is the total power dissipated when mode X is selected 7 Assume that the resistance of each heating element
remains unchanged. (2 marks)

(¢) Without the need of calculations, explain which mode of operation has the largest total power dissipation. (2 marks)

(d () Iffuses3 A, 5 Aand13 A are available, determine which will be the most suitable to limit an excess current. Show
your work. (3 marks)

(ii) A student claims that since a.c. is used for the heater, the switch S can be installed in either wire 4 or wire B.
Comment on this claim. (2 marks)

(iif) If a fault resulted in the live wire having contact with the metal case of the heater, which wire, 4, B or C, could
prevent an electric shock of a person touched the case of the heater 7 Explain, (2 marks)

17. <HKDSE 2018 Paper IB - 8 >

(a) Figure 1 shows the schematic diagram of an electric heater which can operate in two modes, namely, ‘heating’ and
‘keeping warm’. The heating elements of resistances 4R and R are connected to the mains supply via a 3-way switch
with its two poles tied together. That is, both poles can be connected to one of the three pairs of terminals X, ¥ or Z.

3-way switch

4R

metal case — 1 );,’
of electric i
Z
heater / " ° }
Figure 1 = X
YO
ZO

E:] fuse

mains supply

() To which pairs of terminals, X, ¥ or Z, should the switch connect to when the heater is in ‘heating’ mode ?
(1 mark)
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) HKEAA's Marking Scheme is prepared for the markers' reference. It should not be regarded as a set of model answers.
17. (a) The power consumed by the heater in ‘heating’ mode is 800 W. Students and teachers who are not involved in the marking process are advised to interpret the Marking Scheme with care.
(ii) Calculate the current drawn from the 220 V mains supply when the heater is in ‘heating’ mode. (2 marks) Question Solution
. @ (@) 4 —> 7 1
B— Z (1]
(iii) Find the power consumed by the heater in the mode of ‘keeping warm’. (3 marks)
C — X (1]
(ii) To prevent electric shock if there is any leakage of electricity to the metal case. 11
OR
To prevent electric shock by conducting the current to the Earth through the earth wire. 1]
() (i) Live f1]

(b) Figure 2 shows a simplified domestic circuit connected to an electrical appliance via a fuse, a meter M, a residual current
circuit breaker (RCCB) and a switch.

metal case (i) Rated current of each kettle = id 1
fids M switch of apr N
I E=— rmmm = 1650 _ 554 [
Figure 2 — 220
Neo
- Maximum number of kettle = E
L4 75
=+ =2 (1]
(i) What physical quantity does the meter M record ? (1 mark)
(c) (i) Actual power given to the water = 1650 x 80% = 1320 W 1]
(i) An RCCB is a kind of safety device that cuts off the supply automatically whenever there is a small difference Energy required to heat 1 kg of water = (1) x (4200) x (100 - 20) = 336 000 J [1]
between the currents in the live (L) and neutral (N) wires. State, in each of the following situations, which
| device(s) will respond (i.e. the fuse blows and/or the RCCB cuts off the supply). i Time taken = 336000 1
{ 1320
(1) A short circuit occurs between points X and Y. (1 mark) T 1
(2) A short circuit occurs between point ¥ and the metal case of the appliance. (1 mark) (i) £ = 1.65kWx 3265050 h [1]
= 0.117kWh 1
OR
E = 336000 « 1(1(2 331
3600000 80
= 0.117kWh 11
Cost= 0.117 x 0.80
= $0.0936 <accept §0.0933 > 1]
There is question in next page
| 2.  (a) Total power = 1100+220 = 1320 W [11
| '~I=£=@=6A m




18. <HKDSE 2019 Ppaper-1B-8>

Figure 8.1 shows a household electrical wiring circuit. The mains cable (containing live wire L. and
nevtral wire N) i connected to a consumer unit via a kilowatt-hour meter A At the consumer unit, the wires
branch out into a aumber of paralle] circuiis.

Consumner unit
M J, |- fuso K
=N
> & o
‘ms-u\;ply E 00 ©0 I: Eanh
ure 8.1 I Kitoher unit i

s st H o
{fromnt view)

Xvz

-I Lighting set L, lo’

() Indicate on Figure 8.1 how the mains socket should be connected to wires X, ¥ and Z.

(1 merk)
{(b) Lighting sets L, and L of power ratings 300 W and 450 W respectively are connected in paralled to the
branch with fuse X.

(i) State one advantage of connecting L, and I in parallel insiead of in series to the branch. (1 mpark)

(i) Iffuses marked 3 A, 5 A, 10 A and 13 A are available, which one is the most suitable o be fuse K 2
Explain your choice, -

(3 marks)
{c) The kitchen unit includes the following electrical appliances:

rating eflective time of operation

at rated value per day
a refrigetator L 220V,500 W 8 hours
an electric kettle 220 V, 2000 W 0.5 hour
&n induction cooker 220 V, 3000 W 2 hours

How much should be paid per day to run these appliances if 1 kW h of electrical energy costs $0.9 7

(3 marks)
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i
(b) No! (1] 4. () 3id) E I N
The fuse will blow. (11
© 14 [
() E=132kWx150h = 198kW h [1] 5 Q\
Cost = 198x 0.9 = $178.2 [1]
e
| S—
fuse
0ql?
(a) Any ONE of the reasons below : 2] 7 A
% Each lamp can be switched on and off independently
*  Even if one lamp is burnt, the other lamps can still operate properly ® @ 7= . [
v
% The voltage across each lamp is 220 V to give out rated power.
Total current = @ + .80_0 = 8.18 A [2]
i 220 220
(b) (i) Resistance of each light bulb = i [1] '
(ii) Energyused = (1.0+0.8)kWx2h = 3.6kWh [1]
2 B
_ 20° _ 807 O [1] Cost = 3.6x0.9 = $§3.24 1]
(60)
Total resistance = 80_7
3
5 )
= 2690 (1 = i 11 o
= 60
if) Total current = 3% —— {1
@ * 220 ==
= 0.818 A [1] +
(c) (i) To prevent the overloading of the wire. [2] —'¢> = Q
OR < Battery, ammeter, switch, variable resistor and light bulb in series with correct symbols > [3]
To limit the flow of current in the circuit. [2] < Voltmeter in parallel with the light bulb > [11
(ii) To ensure that the lamps are cut off from live when the switches are open. [2] <tve terminal of voltmeter and ammeter correct > m
(ii) Energy 21 (b) The variable resistor is used to vary the current flowing through the bulb. [2]
(d) Either ONE of the followings : [2] © & O 084V {1
%  To match with the international standard (2) 24mA 11
*  To increase the power output - 14 0.84
if = — = — = Q 2
@ R 7= g = [2]
: ; ; V(2200
i ! 1 (d) (@) Operatingresistance = . = [
& (@ No! [1] P10
Sockets 4 and B are connected in series to the mains. [1] - 4400 1
(i) No! i () When the bulb is working at its rated value, its temperature is much higher, |

‘When both appliances are plugged in, the voltage across each socket is less than 220 V.

{1

so resistance increases,
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6. (a) Xisconnected toB.
Y is connected to C.
Z is connected to 4.
< 1 mark for one of them correct > [1}
<1 mark for the other two correct > [1]
() () To ensure the metal case of the kettle is earthed
before the heating element is connected to the live wire. 2]
OR
The long pin opens the shutter that blocks the other two apertures
to prevent accidental insertion of metal objects. [2]
(ii) S is connected in wire X
because the heating element will be cut off from the live wire when § is switched off. 2]
OR
If S is connected in wire ¥,
the heating element will still be at live wire even when § is switched off. 2]
(© () E=2kWx05h=1kWh [
Cost = $09x1 = $0.9 (13
(i) Current drawn from the mains supply
_ 2000 5 2500 2
220 220
= 205A
Since the current exceeds 15 A, the connection is dangerous and the fusc will blow, [1]
(d) If wire X touches the case, a short circuit will be set up between the live wire and the earth, 1
the fuse will blow and the kettle will stop working. 1]
If wire ¥ touches the metal case, the circuit is still completed, so the kettle will continue to work. 1
7. (a)
lf L N < For earth wire > 1]
< For neutral and live wire > [1]

(b) Energyused = 2.5kW x 150h = 375kWh
Cost of electricity = 375 x 0.87 = § 326 <accept $326.25>
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8. (@ () E = mcAT [11
= (1.6) x (4200) x (67 —23) = 296 000J <accept 295680 ] or 296 kJ > 11
(i) Power output = % < 292380 - 4930 W <accept4928 W > )]
Efficiency = M 1]
Power input
= %X 100% = 82.1% <accept 82.2%> 11
6000
(iii) Any ONE of the following : 11
% Some energy is lost to the surroundings
% Some energy is absorbed by the container
(b) (i) Itisakilowatt-hour meter. [1]
It measures the electrical energy used. [1]
(ii) Total power = 600 +2000 + 1500 = 4100 W [11
I= P - 4100 [
Vo 220
= 186A {1
(iii) The water heater draws a large current from the mains supply. m
If other electric appliances are connected together, overloading may occur. [1]
(iv) Any ONE of the following : [2]
* Ifthe ring circuit is broken at one point, the ring circuit can still function.
% Current is divided into two halves via two paths, thus thinner cables can be used.
% Since current is divided into two halves, the chance of overloading is reduced.
9. (a) The fan and the heating coil are connected in parallel. [1]
So that they can operate at their rated values. 1]
g v?
b @ R=1_ [1]
P
24*
= _——=2880Q 1
200 tm
y P
G I == 1
7 (1]
~ 20+200 _ 917 A [
24
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10.

11.

(@ E=ml+ mcAT
= (1) (2.26 x 105 + (1) (4200) (100 - 20)
= 25960007J

(b) Useful energy outputin 1s = (1100) (1) x 80% = 880 J

880

Maximum mass of steam generatedin I s = =339 x10™kg
2596000
. y?
© @ O RrR=—
P
= (220° =440
1100
2
@ R = a10” 110
1100
@) @ 220 V mode 110 V. mode

m— L (Live wire)

m— N (Neutral wire)
E (Earth wire)

<In 220 V mode, the two resistors are in series >
<In 110 V mode, the two resistors are in parallel >

< All the connections are correct >

(2) Resistance of each wire = 22 Q

(iif) The iron cannot function properly.

‘When the iron is in 220 V mode, its resistance is 44 Q.

2
Thus the power output = (l—ig)_. =275W

This power is much smaller than the rated value.

(a) The water can be heated uniformly by convection.

® O £

ti

il

mc AT
(24.1) (4200) (65 —~ 15) = 5.06 x 10°J

L (Live wire)
N (Neutral wire)
E (Earth wire)

Ay

(1]

[t

(1]

1]

1

f1]
[11
]

1]

(11

(1]

(11

11

1]
(1]

11.

12.

13.

®)

©

(®)

©

@

®)

©

(i) £E=P¢t
(5.06 x 10% = P (24.3 x 60) LoP=34T0W
P=VvI
(3470) = (220) I L I=158A
Thick wires has smaller resistance,

thus reduce the heating effect of current on the wires.
OR

Thin wires are not used since their resistance is greater

and thus the wires may be over-heated.

Both light bulbs can work under rated voliage.
‘When one light bulb burns out, the other light bulb can still work.

When the switch is off, the light bulb is cut off from high voltage.
Thus no electric shock occurs when the light bulb is touched.

40

Total cost of filament light bulb = 5 + 4000 x -2 x 0.95 = § 157
1000

Total cost of energy saving bulb = 35 + 4000 x 8

x 095 = $65.4
0

Total money saved = 157 — 654 = $91.6

Equivalent resistance : R = 50x50 _ 25Q
5050
2
p=r
R
_ 220

2
TR = 1936 W <accept 1940 W>

Power output settings Circuit
Low V4
Medium X
High Y
Any ONE of the following :

* The hair dryer has a plastic case.
% The case of the hair dryer is an insulator.

% The hair dryer has double insulation.

(1
(1

1]
{1

{11

(1

(1

(]

{1
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15.

@

®)

(@

®)

(@)

®

- E . (2526-126)
t 2% 60
20W

By P = VI
o(20) = (12)1

L I=167A

Total current = 1.67x2 = 3.34 A

As the tota] current is less than 5 A, the fuse will not blow.

keeping warm

-
Byr=-"_
R

- (38)= (220)"

Ry = 550Q

Power given out by the resistor R, = 550 — 88 = 462 W

By P=VI
- (462) = (220) I
L h=21A

2
rR= 229" _930

(500)
p- ¥ QW
R, (96.8+96.8)
= 250W
OR

2 2
pi=p=Y = W0 _h5w
R (968)

Total power = 125 x2 = 250 W

OR

1=V - (20 _ 11364
R, (96.8+9638)

P =I*Ryq = (1.136)*x(96.8 x 2) = 250 W

[t

(1

{1

1]

(1]
{1

1

f1]

(1]

RY

]

(11

(3]

It]

By

17.

() Modc Z has the largest power dissipation,

since the equivalent resistance of mode Z is the smallest.

(d) (i) Mode Z draws the largest current.
220

=220 54554
96.8
OR

=300 424554
220

The 5 A fuse would be the most suitable one.

(i) The claim is not correct. The switch must be installed in the wire 4 which is the live wire

so that the heater is cut off from high voltage when the switch is off.

(iif) Wire C is the Earth wire that could prevent an electric shock

since current would be conducted from the case through this wire to the Earth.

@ @ ToX
G) P=VI . (800) = (22001
o I=364A
2 2 2
GiyBy P= Y+ ¥ = 3V
R 4R 4R

- (300) = 5.(2200*
4R

L R =175625Q

To keep warm :

p=V - (0

4R 4 (75.625)
= 160 W
OR

2 2 2
@)=Y+ ¥V -5

R 4R 4R

VZ
4R

Pyam =
= Ro0yx1 = 160 W
5

(b) (i) electrical energy

(i) (1) only the fuse blows
(2) only the RCCB cuts off the supply

(1]
(11

i
{1

1
{1

1
1]

1]
(11

(1

11
{1

f1

{1

1]

(1]

]

01

1

{11
i1




18. {4}

®)

©

BarthN L
>
: ¢ :
mains socke 70 1A
r®) X l'l
{i) -1fone of the lighting sets / circuity fails, the other 1A
{in parallel) can still opermts, ie. both work | Any
independently, ONE
- Both can work at the rated power.
- Any ressonsble answer
W pory BB _300 450
PAT T Dol el
{300+ 450y = 1(2209) VoV o220 20 i
173409051 Aw34l A 1A
Thus 5 A fuse should be used. M
Electricel energy used per day
“DSO0KW x Bh+2kWx0S5h+3kWx2h M
=11 kWh ,
Cost=$09/kWhx= {1 kWh M
=399 1A






