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Task 1

1. A set of Christmas tree light is made from twenty identical lamps connected in series.



(&) Each lamp is designed take a current of 0.25 A. The set plugs directly into
the 230V mains electricity supply.

(i) Write down the equation that links current, potential difference and
resistance.

(2 mark)
(i) Calculate the resistance of one of the lamps. Show clearly how you
work out your final answer and give the unit.
Resistance =
(4 marks)
(i) What is the total resistance of the set of lights?
Total resistance =
(1 mark)
(b) How does the resistance of a filament lamp change as the temperature of
the filament changes?
(1 mark)

2. (a) A current of 0.02 A could give a serious electrical shock to a person. If the resistance of a body is
10 000 ohms, calculate the voltage which will cause this current.
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(b)

(€)

(d)

éeééecéecéeecéecéecéecéeecéecéecéecce. (2 marks)
Explain why it is dangerous to operate a light switch with a wet hand.
eeééeeéecéeceéeééeceééeecéecéeecéecéecéee. . (2 mark)

Some appliances have an earth wire fitted to them to prevent the user receiving an electric shock
(i) What is the colour code for the earth wire in a plug?

eEééeééeéecéecécéecéeceéceéeceeéeéeéeéeéeéecee (1 mark)
(i) Appliances with a plastic casing do not have an earth connection.

Explain why this connection is not needed.
eéeéeéeéeéeceéeéeéecceecéeéeéeéeéeéecée
eéeéeéeéeéeceéeéeéeceecéeéeéeéeéeéece (1 mark)

(i) Explain how the earth wire prevents a person receiving an electric shock when the live wire comes
into contact with the metal casing of an appliance.

Eééeééeéeécécécécéeeceeéeéeéeécécéecéece.
Eééeééeéecécécécéeééeéeéeéeécécéeceececececee. (1 mark)
(i) Why must the resistance of the earth wire to an appliance be very low?
Eééeééeéeécécécéeéeeéeeeeéeéeceéeceececéecee.
Eééeééeééeécécéecéeéeeeeeeeéeceéeceéececéecee. (1 mark)

Task 2

1. The diagram shows a simple d.c. electric motor.
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(@) What does the split ring commutator do to the current flowing in the coil as the
motor turns? How often does this effect happen?

(2 marks)
(b) The diagrams show the coil in three positions A, B and C as it turns.

() Draw arrows on diagram C to show the direction of the forces on the coil.

A B C

fixed

magnel A\

\
J
Y s
‘.
B
]

(i)  Why do the forces in diagram A have more turning effect than the forces in
diagram B?

(2 marks)
2. This question is about electricity.

(a) Electricity is an important way of supplying energy to the home.
Write down two disadvantages of using electricity to supply energy to the home.

,,,,,,,,,,,,,,,,,,,,,,,,,

first disadvantage eEeééééécceececeeeéeééeéeceececce

""""""""""""

second disadvantage eeéeééééececeeceecce(matkg)éecececée



(b) Look at the diagram of a plug

There is a fuse in the plug
The fuse is connected to the live wire.
(i) What is the job of the live wire?
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eéeéeéeéeéeéeceeceeée . . . (L mark)
(i) The plug connects an appliance to the mains.

The appliance becomes faulty.

Explain how the fuse protects the appliance.
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ééeeeéééeeceééeececeéecee (2 marks)

3. The diagram shows the wiring inside a plug fitted to a washing machine.

outer
insulation

(a) What two errors have been made in wiring the plug?
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(b) What is the colour of the insulation on the live wire?



eeeceeéééeeceeééeeceeceeéeeceeceéeéeececeeceéeececcte (1 mark)

(c) Which part of the washing machine should the earth wire be connected to?

eéeéeéeéeéeéeéeéeceecéeeéeeéeéeéeéeéece (2 mark)
(d) Which statement about a fuse is correct.
A It controls the size of the current.
B It controls the size of the voltage.
C It only allows current in one direction.
D It cuts off the supply if the current becomes too great.
Write the correct answer (A, B, C or D) in the box.
(1 mark)
(e) Use words from the box to complete the following sentences.
earth fuse live neutral plug
Each word may be used once, more than once or not at all.
If the case becomes live, a large current passes t o eeéeéééée. . | cau
eéééeéeéée.. to melt. This breaks the éééeéééeé.
fuse and ééeéééeéeé.. wire together therefore pro
(f) A television that has a plastic case does not have an earth wire.
Explain why no earth wire is needed.
eééeecéeeceééecééeceéeecéceececéeecéceeceeéecéecée
eééeecéeeceééecééeeceéeecéeececéeecéceeceeéecéecée
eééeéeéeéeéeéeéeéeceecéeéeéeéeéeéeéecée
eééeéeéeéeéeéeéeéeceecéeéeceéeéeéeéeéecée

Task 3

1. () This circuit is used to measure the current flowing in a lamp.
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The current is 0.4A and the resist



Stating the equation, calculate the voltage across the lamp.

(b) In each of the circuits, circle the most likely reading for the ammeter.

The lamps and the cells are the same as those used in part (a).

() |
— ’l ———
7N
A
0.0 A 0.2A 04 A 0.8 A
(if)
}
|
)
@)
R—=
0.0 A 0.2A 0.4 A 0.8 A
(iii)
||

0.0 A

(c) The graph shows how the resistance of the lamp changes with time from

the moment it is first switched on.
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(i) Describe how the resistance changes with time.

(2 marks)
(i)  Suggest why the resistance changes in this way.
(2 mark)
(i) Describe how the current in this lamp changes with time from the
moment it is first switched on.
(2 marks)

2. Sam is investigating how the resistance of a lamp changes as she alters the current through it. She uses this
circuit.

(@) She adjusts the setting of the variable resistor. Explain how this affects the current.
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(b) She records the values of the voltage across the lamp as the current changes. She plots this graph.
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() Use the graph to find the value of the current when the voltage is 4.0V. é é é é é é (1
(i) Calculate the resistance of the lamp when the voltage is 4.0V. You must show how you work out your
answer.
eéeééecéeéecéeéeéeceeéeéeccéeéeéececeeéece
eééecéecéeéécéeééecééecéeéeéecééecéecéeécecéce )

(c) How can you tell from the graph that the resistance of the lamp increases between 4.0V and 8.0V?

b ééééééééééééééééeeeeeecccccecececececeese
Task 4

1. This question is about using waves to produce electricity. The diagram shows a cross-section of a
device built on the shore of a small island. Waves make the water level rise and fall inside the concrete
chamber.

air duct

turbine

concrete chamber
(side cut away)
generator

water level rises and falls
inside the chamber

waves
-

(a) Look at the diagram carefully to help you answer the question.
Describe how this device produces electricity when the water level inside the chamber rises.
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(b) The islanders want to store, for short periods of time, some of the energy produced by this device.

Suggest how the energy could be stored.
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céeéeéeéeéeéeéeéeécé
© The device has a useful energy output of 150 000 joules for a total energy input of 750000 joules.

Calculate the efficiency of the device.

Use the equation below.
You must show how you work out your answer.
useful total energy output

total energy input

efficiency =

efficiency = ¢é
(2 marks)
2. Reproduced with the kind permission of Edexcel Foundation, UK
(@) The diagram shows a bar magnet and a coil of wire.
(/\/‘ o | =
Wiy ==
\ WAWW
(i) Explain how the magnet could be used to produce a voltage across
the coil of wire.
(2 mark)

(i) State two ways in which this voltage could be increased.

(2 marks)



(b) A mains transformer has 10 000 turns of wire on its primary coil and 500
turns of wire on its secondary coil. An alternating voltage of 240 V is
supplied across the primary coil.

(i) Write down the equation which could be used to calculate the voltage
across the secondary coil.

(1 mark)
(i) Calculate the voltage across the secondary coil.
(1 mark)
(c) The diagram shows a transformer connected between the generator in a
power station and the power cables which carry electricity around the
country.
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(i) State the function of the transformer.
(1 mark)

(i)  Explain how this makes the transmission of energy around the country
more efficient..

(3 marks)



Task 5

2 Choose the word that best completes each
sentence.

a One end of the is connected to the
outer metal case of some equipment.
A earth wire B live wire

C neutral wire D fuse
b The purpose of a fuse is to prevent..........

A power cuts B surges
C electrocution D overheating

¢ The purpose of the earth-wire is to prevent
A power cuts B Surges

C electrocution D overheating

d Double insulation means
A the wires are covered in two layers of
plastic
B the appliance has no exposed parts that
can become live
C the appliance has an extra metal case
D there are two sets of wires

< Match the words A,B,C and D to the missing
information on the diagram, 1-4.

a The part labelled 1 in the diagram is the
A ammeter B lamp

C motor D voltmeter

b The part labelled 2 in the diagram is the ...
A ammeter B lamp
C buzzer D voltmeter

c The part labelled 3 in the diagram is the ...
A transformer B cell
C motor D generator

d The part labelled 4 in the diagram is the ...
A thermistor B variable resistor

C resistor D motor
( || )
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3 Choose the correct answer.
a A battery labelled as 12 Amp-hours will last

hours if it is supplying a current of 3 Amps.
A3 B36 C 4 D9

(1]

(1]

[1]

(]

(1]

(1]

(1]

b The electrical power of a circuit using a 4
volt supply to provide a 3 Amp current is
......... watts.
AO075 B7 C4 D 12 1]

Cc 6 volts is needed to make a current of 2 amps
flow through a ...... ohm resistor.
A3 B8 C4 D 12 [

d If a current of 0.5 Amps flows through a 12-

ohm resistor, a volt supply is needed.
A2 B6 C1 D12 [

4. Choose the most appropriate answer.

a Currentis...
A a flow of negatively charged protons
B able to alter the resistance of a circuit
C aflow of negatively charged electrons
D a flow of positively charged protons [1]

b A rechargeable cell ,,.

A stores electrical energy

B is only available in one size

C costs less than dry cells to buy

D can be recharged using mains electricity

[1]

c Asolarcell ...

A converts light energy into electrical energy

B can be used in the dark

C provides alternating current

D can store energy to be used later

[1]

Choose the answer that is false.

5.a Electrical energy..,

is measured in kilowatts-hours

is measured in kilowatts

is distributed through the national grid
can be supplied using renewable energies

[1]

coOow>

Batteries...

are best used to power vehicles for long
journeys

contain electrolyte and electrodes.

are called wet batteries if they include a
liquid electrolyte

can contain mercury compounds which are
damaging to the environment [1]
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6. Choose the best answer.

a A 60W filament bulb provides 3 J of light and
57 J of thermal energy. Its efficiency is... A
57% B 3% C 5% D 95%

b When the bulb is used for 3 hours, the
electrical energy used is ...
A 0,18kWh B 180 kwh
C 0.9kWh D 180J

[1]

[1]

A more efficient bulb can be used to provide the
same amount of light energy.

The more efficient bulb produces more

thermal energy than the filament bulb

The more efficient bulb uses less electrical

energy than the filament bulb

The more efficient bulb costs the same to

run as the filament bulb

The more efficient bulb produces more useful

energy than the filament bulb [1]
(Total 20 marks)







