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The graph shows how the electric current through a 12 V filament bulb varies with the potential
difference across the bulb.
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(a) What is the meaning of the following terms?

electric current

(2)
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(b)  The resistance of the metal filament inside the bulb increases as the potential difference

across the bulb increases.
Explain why.

(3)
(c) Use data from the graph to calculate the rate at which the filament bulb transfers energy,
when the potential difference across the bulb is 6 V.
Show clearly how you work out your answer.
Rate of energy transfer = .........ccccoeeeeneeennne W
(2)

(Total 7 marks)
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The picture shows a person using a set of electronic ‘Body Fat Scales’. When the person

stands on the scales, a small, harmless, electric current passes through the person’s body.

The scales then calculate the resistance of the person’s body and convert the resistance
into a prediction of body fat content.

(i)  The scales contain two 3 V cells joined in series.

Calculate the resistance of a person’s body, if when he stands on the scales, a
current of 0.12 mA passes through his body.

1000mA=1A

Show clearly how you work out your answer and give the unit.

3)
(i)  The scales can only produce a prediction of body fat content and not an accurate
measurement.
Suggest why.
(1)

Page 3 of 104



. . ) Www.tutorzone.co.uk
(iii) It is recommended that the scales are not used immediately after a person has drunk

a large amount of water.

Suggest why.

(2)

(b)  The diagram shows how someone could get an electric shock from accidentally cutting into
an electric cable. If this happens, and a Residual Current Circuit Breaker (RCCB) is being
used, the circuit will switch off automatically.

Fuse 3000 mA

Live wire | -

Meutral wire <
2900mA

(i) A faulty appliance or circuit can be switched off by a RCCB or a fuse.

Compare the action of a RCCB with the action of a fuse.

(2)

(i)  The graph shows how the severity of an electric shock depends on the size of the
current and the time that the current flows through the body.
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Using the RCCB helps prevent an electric shock seriously injuring the person using
the hedge trimmers.

Using information from both the diagram and the graph explain how.

(2)
(Total 10 marks)
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Each letter, A, B, C, D and E, represents an energy transformation.

electrical to chemical
electrical to heat
electrical to kinetic
electrical to light
electrical to sound

moow>»

Match each of the following devices to the useful energy transformation that the device is
designed to make.

Write the correct letter, A, B, C, D or E, in the box below each device.

Use each letter no more than once.

Fan Kettle Lamp Radio

x

(Total 4 marks)
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(@) The diagram shows the energy transformations produced by a television.

Sound <
@s——(__| Electrical

When the television is working, 1200 joules of energy are supplied to the television every
second. The useful energy transferred by the television is 720 joules every second.

(i)  Use the equation in the box to calculate the efficiency of the television.

useful energy transfemred by the device

efficiency = .
total energy supplied to the device

Show clearly how you work out your answer.

EffiCienCy = ..o
(2)
(i)  Use one word from the diagram to complete the following sentence.
The electrical energy that is not usefully transformed by the television is wasted as
(1)
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(o) A homeowner is sent an electricity bill every 3 months. The total amount of electrical

energy used during one 3-month period was 800 kilowatt-hours.
Electrical energy costs 15p per kilowatt-hour.

Use the equation in the box to calculate the cost of the energy transferred from the mains
electricity supply.

total cost = number of kilowatt-hours x cost per kilowatt-hour

Show clearly how you work out your answer and give the unit.

(2)
(Total 5 marks)

A homeowner had a new gas boiler installed.

(@) The following information is an extract from the information booklet supplied with the boiler.

Fuel Natural Gas
Water temperature 60 °C
Energy supplied to gas 8.0 kJ/s (8.0 kW)
boiler

Efficiency 0.95

(i)  Calculate the energy transferred each second by the gas boiler to the water inside
the boiler.

Show clearly how you work out your answer.

(2)
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(i)  The energy value of the gas used in a home is measured in kilowatt-hours (kWh).

The homeowner has a pre-payment meter and pays £30 into his account. With a
pre-payment meter, gas costs 15p per kilowatt-hour.

Calculate the total number of hours that the gas boiler would operate for £30.

Show clearly how you work out your answer.

(2)
(b)  Although the gas boiler is very efficient, some energy is wasted.

Explain what happens to the waste energy.

(2)
(Total 6 marks)
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6 (@) The diagram shows the circuit that a student used to investigate how the current through a
resistor depends on the potential difference across the resistor.

4 cells

| Switch
|I‘I ‘I i o
F T
Ammeter| A ) X
Ve
Resistor
.f-_-\u
"xE/'
Voltmeter

(i)  Each cell provides a potential difference of 1.5 volts.

What is the total potential difference provided by the four cells in the circuit?

.................................................. volts
(1)
(i)  The student uses the component labelled X to change the potential difference across
the resistor.
What is component X?
Draw a ring around your answer.
light-dependent resistor thermistor variable resistor
(1)
(i)  Name a component connected in parallel with the resistor.
(1)
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(b)  The results obtained by the student have been plotted on a graph.

(L EEEEEE
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(i)  One of the results is anomalous.

Draw a ring around the anomalous result.
(1)

(i) Which one of the following is the most likely cause of the anomalous result?

Put a tick (v") in the box next to your answer.

The student misread the ammeter.

The resistance of the resistor changed.

The voltmeter had a zero error.

(1)

(i)  What was the interval between the potential difference values obtained by the
student?

(1)
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(c) Describe the relationship between the potential difference across the resistor and the

current through the resistor.

(1)
(Total 7 marks)

The diagram shows a helicopter being used to rescue a person from the sea.

| S S — — — — — — S— —— —

(@) (i) The mass of the rescued person is 72 kg.

Use the equation in the box to calculate the weight of the rescued person.

weight = mass x gravitational field strength

gravitational field strength = 10 N/kg

Show clearly how you work out your answer.

(2)
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(i)  An electric motor is used to lift the person up to the helicopter.

The motor lifts the person at a constant speed.

State the size of the force

Force T =

, T, in the cable.

To lift the person up to the helicopter, the electric motor transformed 21 600 joules of

energy usefully.

(i)  Use a form of energy from the box to complete the following sentence.

gravitational potential

heat

The electric motor transforms electrical energy to kinetic energy. The kinetic energy

is then transformed into useful

(ii) It takes 50 seconds for the electric motor to lift the person up to the helicopter.

Use the equation in the box to calculate the power of the electric motor.

energy transformed

power =

fime

Show clearly how you work out your answer and give the unit.

Choose the unit from the list below.

coulomb (C)

hertz (Hz)

.......................... N
(1)
sound
....................... energy.
(1)
watt (W)
(3)

(Total 7 marks)
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The diagram shows an electric circuit used in a dolls’ house.

The switches are 2-way switches; this means that each switch has a connecting wire that can be
in one of two positions.

Power supply

e

(@) (i) With the connecting wire in each switch in the position shown in the diagram, the
lamp is off. Why?

(1)
(i)  When switched on, the lamp has a resistance of 18 Q and draws a current of 0.5 A
from the power supply.

Use the equation in the box to calculate the potential difference of the power supply
used in the circuit.

potential difference = current x resistance

Show clearly how you work out your answer.

(2)
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(iii) A second, identical lamp is added to the circuit. The two lamps are joined in series.

Calculate the total resistance of the two lamps.

(1)

This type of circuit is also used in real houses. One of the switches is at the top of the
stairs, and the other switch is at the bottom of the stairs.

What is the advantage of using this circuit to switch a lamp on or off, rather than using a
more simple circuit that has only one switch?

(1)

The cable has been connected to the lamp fitting in a way that makes the lamp fitting
unsafe.

()  What is the possible risk to someone touching the lamp fitting while the lamp is
switched on?

(1)
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(i) What should be done to make this lamp fitting safe to use?

(1)
(Total 7 marks)

(@) The diagram shows a polythene rod being rubbed with a woollen cloth.

The polythene rod becomes negatively charged.

Explain how this happens.

(2)
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A student put the charged polythene rod on to a balance. The rod was separated from the

metal pan of the balance by a thin block of insulating material.
The student then held a second charged polythene rod above, but not touching, the first
rod. The reading on the balance increased.

- Polythene rod

! ' ' - Insulating material

i T Balance

Polythene rod

1l
/

(2)
(i)  The student observed that the nearer the two rods are to each other, the bigger the
increase in the balance reading.
What should the student conclude from this observation?
(2)

(Total 6 marks)
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The diagram shows the circuit set up by a student.

6V
e

® %

]
| I

P
Mj"i;"

(a) The student uses the circuit to test the following hypothesis:

‘The current through a resistor is directly proportional to the potential
difference across the resistor.’

(i)  If the hypothesis is correct, what should the student predict will happen to the current
through the resistor when the potential difference across the resistor is doubled?

(1)

(i)  Name the component in the circuit used to change the potential difference across the
resistor.

(1)
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(b) The student used the data obtained to plot the points for a graph of current against

potential difference.
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(i)  Why has the student plotted the points for a line graph and not drawn a bar chart?

(1)
(i)  One of the points has been identified by the student as being anomalous.
What is the most likely cause for this anomalous point?
(1)
(iii) Draw a line of best fit for these points.
(1)
(iv) Does the data the student obtained support the hypothesis?
Give a reason for your answer.
(1)

(Total 6 marks)
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The picture shows an electric bicycle. The bicycle is usually powered using a combination of the
rider pedalling and an electric motor.

(@) A 36 volt battery powers the electric motor. The battery is made using individual 1.2 volt
cells.

(i)  Explain how a 36 volt battery can be produced using individual 1.2 volt cells.

To gain full marks, you must include a calculation in your answer.

(2
(i)  The battery supplies a direct current (d.c.).

What is a direct current (d.c.)?

(1)
(iii)  When fully charged, the battery can deliver a current of 5 A for 2 hours. The battery is
then fully discharged.

Calculate the maximum charge that the battery stores.

Show clearly how you work out your answer and give the unit.

(©)
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When powered only by the electric motor, the bicycle can carry a 90 kg rider at a maximum

speed of 6 m/s. Under these conditions, the maximum distance that the bicycle can cover
before the battery needs recharging is 32 km.

The bicycle has a mass of 30 kg.

(i)  Calculate the maximum kinetic energy of the bicycle and rider when the rider is not
pedalling.

Show clearly how you work out your answer.

KinetiC €Nergy = .....oooiiiiiiiiiiee e J
(2)
(i)  The bicycle can be fitted with panniers (bags) to carry a small amount of luggage.
What effect would fitting panniers and carrying luggage have on the distance the
bicycle can cover before the battery needs recharging?
Give a reason for your answer.
(2)

(Total 10 marks)
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(@) The lamps in the circuits drawn below are all identical.
Each of the cells has a potential difference of 1.5 volts.

b
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N
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S X

()  What is the potential difference across the 3 cells that are joined in series?

Potential difference = .......coovvvveeeieeiii \Y
(i)  What will be the reading on the voltmeter labelled V;?
Voltmeter reading Va = ...coooiiiiiiiiiiee e \"
(iii)  Which voltmeter, V4, V, or V3, will give the highest reading?
Draw a ring around your answer.
Vi Vs Vs
(b) The diagram below shows a simple circuit.
|F—+=
|
(A)0.4A
100 200
— "1 1
V)
(i)  Calculate the total resistance of the two resistors in the circuit.
Total resistance = ..., Q

(1)

(1)

(1)

(1)
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(i)  Use the equation in the box to calculate the reading on the voltmeter.

potential difference

= current x resistance

Show clearly how you work out your answer.

(iii)  The current through a resistor at constant temperature changes when the potential
difference across the resistor changes.

Which one of the graphs, X, Y or Z, shows how the current changes?

Write your answer, X, Y or Z, in the box.

Current

Potential
difference

X

Current

.................................................. \Y
(2
Current
Potential Potential
difference difference
Y Z
Graph
(1

(Total 7 marks)
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The diagrams show the inside of a 13 amp plug.

(@)

(i)  Which one of the plugs, A, B, C or D, is correctly wired?

Write your answer, A, B, C or D, in the box.

Brown

Green and yellow —

Blue

Blue

Brown

Green and yellow

Green and yellow
Blue

Brown

Green and yellow
Brown

Blue

The plug that is correctly wired is

(i)  What material is the outside casing of a plug made from?

www.tutorzone.co.uk

(1)

(1)

An electric drill draws a current of 2 amps from the 230 volt mains electricity supply.

Use the equation in the box to calculate the power of the drill.

power

= current x potential difference

Show clearly how you work out your answer.

(2)
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A householder needs to replace a damaged plug. Most replacement plugs are sold with a

13 amp fuse fitted inside. The householder thinks it would be better for shops to sell the
plugs without a fuse. He could then buy either a 3 A, 5 A or 13 A fuse to fit inside the plug.

Explain an advantage of selling plugs without a fuse, rather than with a 13 amp fuse fitted.

(2)
(Total 6 marks)
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The diagram shows a negatively charged plastic rod held close to a thin stream of water.
The water is attracted towards the rod.
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Which one of the following statements explains what is happening to the charge in the
water?
Tick (v") one box.

The positive and the negative charges in the water are attracted
to the rod.

The positive and the negative charges in the water are repelled
by the rod.

The negative charge in the water is repelled by the rod and the
positive charge is attracted.

The negative charge in the water is attracted by the rod and the
positive charge is repelled.

(1)
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(o) A company that produces bottles of mouthwash found a problem with the automatic filling

system.

As the bottles go towards the filler, they move around on the conveyer belt and become
electrostatically charged. This causes the stream of mouthwash to move sideways, missing
the open top of the bottle.

Mouthwash filler

Rubber
conveyor belt

Plastic gup‘
Plastic bottles

The company came up with a solution to the problem. Before the bottles reach the filler,
they pass through a stream of ionised air. The ions in the air neutralise the charge on the
bottles.

(i)  Explain why the plastic bottles become charged.

(2)

(i)  Whatis anion?

(1)
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(i)  Earthing the conveyor belt with a conducting wire would not have solved this problem.

Give a reason why.

(1)
(Total 5 marks)

The current—potential difference graph for one type of electrical component is drawn below.

(@)

0.08

0.07

0.06

Current

in amps

HEHHH0.5

1.0

{Potential differe

in volts

What is the component?

(1)
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(o) Complete the diagram to show a circuit that can be used to obtain the data needed to plot

the graph. Use the correct circuit symbol for each component that you add to the diagram.

el

®

(2)
() (i) Whatis the current through the component when the potential difference across the
component is 0.8 volts?
CUITENT e amps
(1)
(i)  Calculate the resistance of the component when the potential difference across it is
0.8 volts.
Show clearly how you work out your answer.
Resistance = .......ccvveeeeiiiiiii, Q
(2)

(Total 6 marks)
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A set of lights consists of 20 lamps connected in series to the 230 V mains electricity supply.
W*HP#W 2o c’%
[ —= | — o
o M i

o

(@) When the lights are switched on and working correctly, the current through each lamp is
0.25 A.

()  What is the total current drawn from the mains supply?

(1)
(i)  Calculate the charge passing through one of the lamps in 5 minutes.
Show clearly how you work out your answer and give the unit.
Total charge = ...
(3)
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(b) One of the lamps in the set is a fuse lamp. This contains a filament which melts if a fault

occurs. A short time after the lights are switched on, a fault causes the filament inside the
fuse lamp to melt and all the lamps go out.

The householder cannot find another fuse lamp so connects a piece of aluminium foil
across the contacts inside the fuse lamp holder.

When switched on, the nineteen remaining lamps work.

What the householder has done is dangerous.

Explain why.

(2)
(Total 6 marks)

The diagram shows four electrical appliances. Each appliance is designed to transform electrical
energy into one form of output energy.

Kettle Toaster Radio Hair straighteners

(@) Which one of the appliances is designed to give a different form of output energy from the
other three appliances?

(2)
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The power of each appliance is given in the table.

Appliance Power
Kettle 2.5 kW
Toaster 920 W
Radio 15W
Hair straighteners 75 W

Each appliance is switched on for 5 minutes.

Which appliance transforms the most energy?

(1)
The 75 watt hair straighteners are switched on for a few minutes each day.
In one year, the amount of energy transferred from the mains electricity supply to the hair
straighteners is 4 kilowatt-hours.
Electricity costs 15 p per kilowatt-hour.
Use the equation in the box to calculate the yearly cost of using the hair straighteners.
total cost = number of kilowatt-hours x cost per kilowatt-hour
Show clearly how you work out your answer.
Total CoSt = v pence
(2)
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(d)  The graph shows how the time to boil water in an electric kettle depends on the volume of

water in the kettle.

300

250 ~

200 -

Time to Ed
boil water 150 e
in seconds

100 <

50 -

0
0.0 0.5 1.0 15 20
Volume of water in litres

A householder always fills the electric kettle to the top, even when only enough boiling
water for one small cup of coffee is required.

Explain how the householder is wasting money.

(3)
(Total 8 marks)
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(@) A student takes off his nylon fleece and feels a small electric shock.
He realises that this happens because his fleece becomes charged.

Nylon fleece

Shirt

Explain why the fleece becomes charged.

(o) Only two of the following statements are correct.

Put a tick (v) in the boxes next to the two correct statements.

Positively charged objects repel negatively charged objects.

Electrical charges move easily through metals.

Static electricity is safe; it never causes any danger.

An electric current is a flow of electrical charge.

www.tutorzone.co.uk

(2)

(2)
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The diagram shows a lightning conductor attached to the side of a tall building.

Lightning conductor | B H

888
B8 8

B 8 8
E|—|—|E

B Metal plate

If the building is struck by lightning, charge flows to earth through the lightning conductor.

(i)

Which of the materials in the list is used to make the lightning conductor?

Draw a ring around your answer.

copper glass plastic

Give a reason for your answer.

(2)
Complete the sentence by drawing a ring around the correct line in the box.
The resistance of the lightning conductor is
higher than
the same as the resistance of the building.
lower than
(1)
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(iii)  Itis almost impossible to test different designs of lightning conductor in controlled

experiments during a lightning storm.

Suggest a reason why.

(1)
(Total 8 marks)

Diagram 1 shows a hairdryer.
Diagram 2 shows how the heaters and fan of the hairdryer are connected to a 3-pin plug.
The hairdryer does not have an earth wire.

Heater 2 S

—

Heater 1 Sz

-

T
]

Fan
— ]
51
| /H“Plastic case 9
'\j 3-pin plug
W
Diagram 1 Diagram 2

(@)  What colour is the insulation around the wire connected to the live pin inside the plug?

(1)
(o)  Why does the hairdryer not need an earth wire?

(1)
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(c)  All the switches are shown in the OFF position.

(i)  Which switch or switches have to be ON to make:

(1) only the fan WOIK; ...
(2) Neater 2 WOIK? ...
(2)
(i)  The heaters can only be switched on when the fan is also switched on.
Explain why.
(2)
(d)  The table shows the current drawn from the 230 volt mains electricity supply when different
parts of the hairdryer are switched on.
Current in amps
Fan only 1.0
Fan and heater 1 4.4
Fan and both heaters 6.5
Calculate the maximum power of the hairdryer.
Show clearly how you work out your answer and give the unit.
Maximum POWET = .....ueeiiieiiiiiiiee e
(3)

(Total 9 marks)
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The diagram shows a strain gauge, which is an electrical device used to monitor a changing

force.

Applying a force to the gauge causes it to stretch.
This makes the electrical resistance of the wire change.

Flexible plastic

/
i —
’ —

."lll. -"l.

Thin wire /

(@) (i) Using the correct symbols, add to the diagram to show how a battery, an ammeter
and a voltmeter can be used to find the resistance of the strain gauge drawn above.

(2)
(i)  When in use, the strain gauge is always connected to a d.c. power supply, such as a
battery.
How is a d.c. (direct current) power supply different from an a.c. (alternating current)
power supply?
(1)
(b) Before any force is applied, the unstretched gauge, correctly connected to a 3.0 V battery,
has a current of 0.040 A flowing through it.
(i)  Calculate the resistance of the unstretched gauge.
Show clearly how you work out your answer.
ReSIStanCe = ..., Q
(2)
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(i)  Stretching the gauge causes the current flowing through the gauge to decrease.

What happens to the resistance of the gauge when it is stretched?

(1)

(i)  What form of energy is stored in the gauge when a force is applied and the gauge
stretches?

(1)
(Total 7 marks)

The picture shows a new washing machine. When the door is closed and the machine switched
on, an electric motor rotates the drum and washing.

(@) What happens to the energy wasted by the electric motor?

(1)
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(b)  The diagram shows the label from the new washing machine.

Model — Wash 3000
Energy A

More efficient

i

Less efficient

Energy 1.1
consumption
kWh/wash cycle
(based on 40 °C wash)

An ‘A rated washing machine is more energy efficient than a ‘C’ rated washing machine.

Explain what being more energy efficient means.

(2)
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The graph shows that washing clothes at a lower temperature uses less energy than
washing them at a higher temperature. Using less energy will save money.

2.5 . .
2.0 | | ESiRSiRS
L +—4- E - i | -;".‘-‘:‘..- ._.l
EﬂE‘l’g}" L5 i '. i e L 1
consumption in ! -
kWh/wash cycle 1.0 AR T

0.5 HHHHHHH

4
gk
1 |
!
|

0.0
Temperature setting in °C

(i)  Electricity costs 12 p per kilowatt-hour (kWh).
The temperature setting is turned down from 40 °C to 30 °C.

Use the graph and equation in the box to calculate the money saved each wash

cycle.

total cost = number of kilowatt-hours x cost per kilowatt-hour

Show clearly how you work out your answer.

0 10 20 30 40 50 60 70 80 90

(2)

(i)  Suggest why reducing the amount of energy used by washing machines could reduce

the amount of carbon dioxide emitted into the atmosphere.

(1)

(Total 6 marks)
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A circuit diagram is shown below.

oy X ...
B
0.25A ,{j

6Q

(@) Use a word from the box to label component X.

fuse switch thermistor

(b) Calculate the total resistance of the two resistors in the circuit.

Total resistance = .......covveeeieeee e, Q

(c) The reading on the ammeter is 0.25 A.

The current through the 6 Q resistor will be:

bigger than 0.25 A equalto 0.25 A smaller than 0.25 A

Draw a ring around your answer

(d) The 6V battery is made by correctly joining several 1.5 V cells in series.

Calculate the number of cells needed to make the battery.

www.tutorzone.co.uk

(1)

(1)

(1)

(1)
(Total 4 marks)
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The diagram shows how static electricity is used to paint a metal car panel.

Positively charged paint droplets

Spray gun

Charged car panel

Use words from the box to complete the following sentences.

attract opposite repel same

All the paint droplets have the same type of charge. This makes the paint droplets
.................................................. each other and spread out.

The car panel and the paint droplets have the ..., type of
charge. This causes the car panel o ........cccveeeeiiiiiiiiii e, the paint droplets.

The car panel is covered by an even layer of paint.
(3)
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(o) In which one of the following situations is static electricity dangerous and not useful?

Put a tick (¥") in the box next to your answer.

using a photocopier

refuelling an aircraft

a smoke precipitator

Give a reason for your answer.

The diagram shows a simple circuit.

A )

O

(@) The circuit includes an LDR.
What do the letters LDR stand for?

Draw a ring around your answer.

Light-dependable resistor light-dependent resistor

light-direct resistor

(2)
(Total 5 marks)

(1)
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(o)  The graph shows how the resistance of an LDR changes with light intensity.

500

———

300 4

Resistance
in kilohms \

200

L

L

100

0

0 10 20 30 40 50
Dull Bright
Light intensity in lux

Describe in detail how the resistance of the LDR changes as the light intensity increases
from 0 to 50 lux.

@)
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() (i) Complete the following sentence by drawing a ring around the correct line in the box.

decrease

A decrease in the light intensity of light on the LDR | not change | the
will

reading on the ammeter. increase

(1)
(i)  Give areason for your answer to part (c)(i).

(1)
(d)  An LDR can be used to switch a circuit on and off automatically.
In which one of the following would an LDR be used?

Put a tick (¥") in the box next to your answer.

a circuit to switch on central heating when it gets cold

a circuit to switch on security lighting when it gets dark

a circuit to switch on a water sprinkler when the soil in a greenhouse is dry

(1)
(Total 7 marks)
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The diagram shows a simple light-sensing circuit.

(@) The graph, supplied by the manufacturer, shows how the resistance of the component
labelled X varies with light intensity.

100

90

——

80

70

Resistance \
in kilohms 0

30 =

20 e

0 10 20 30 40 50
Light intensity in lux

(i)  What is component X?

(1)
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(i)  Use the graph to find the resistance of component X when the light intensity is 20 lux.

(1)
(iii)  When the light intensity is 20 lux, the current through the circuit is 0.0002 A.
Calculate the reading on the voltmeter when the light intensity is 20 lux.
Show clearly how you work out your answer.
Voltmeter reading =........ccoooiiiiiiiii e volts
(2)
(b)  Use the grid below to show how the voltmeter reading in the light-sensing circuit varies with
light intensity.
(i)  Add a suitable scale to the y-axis (vertical axis).
(1)
(i)  Complete the sketch graph by drawing a line on the grid to show how the voltmeter
reading will vary with light intensity.
Voltmeter
reading
in volts 2 T 4
0 10 20 30 40 50
Light intensity in lux
(2)
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The following passage is taken from the technical data supplied for component X by the

manufacturer.

For any given light intensity, the resistance of this component can vary by plus or
minus 50% of the value shown on the graph of light intensity and resistance.

(i)  Calculate the maximum resistance that component X could have at 20 lux light

intensity.
Maximum resSistancCe =........ccccoeeeeiiiiiiiieee e kilohms
(1)
(i)  Explain why this light-sensing circuit would not be used to measure values of light
intensity.
(2)

(Total 10 marks)
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The diagram shows a student touching the metal dome of a Van de Graaff generator.
When the generator is switched on, the metal dome becomes negatively charged.

Van de Graaft generator f: m
||/
2= '\ T Earthed metal dome
B \'»\

Polystyrene box

Explain why the student’s hair stands on end when the generator is switched on.

(2)
(b)  When the potential difference between the student and a nearby earthed metal dome
reached 15 kV, a spark jumped between the student and the earthed dome. The spark
transformed 30 mJ of energy into heat, light and sound. (1 mJ = 0.001 J)
Calculate the charge carried by the spark.
Charge transferred =..........ccooceeiiiiiiiiie e, coulombs
(2)
() What name is given to the rate of flow of charge?
(1)

(Total 5 marks)
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The diagram shows two switches on a room heater. The heater has three power settings.
The power produced by two of the settings is given in the table.

eSS
T ——— Setting Power

in kW

Switches :::@ Low 05

r({-/ Medium 1.5
L __df_._f-”
ﬁ High

When both switches are on, the heater works at the high power setting.

What is the power of the heater when it is switched to the high power setting?

POWEr = . kW
(1)
The heater is used on the medium power setting. It is switched on for three hours.
Use the equation in the box to work out the energy transferred from the mains to the
heater in three hours.
energy transferred _ power y time
(kilowatt-hour, KWh) B (kilowatt, kW) (hour, h)
Show clearly how you work out your answer.
Energy transferred = ........ccccooiiiiiininns kWh
(2)
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(iii)  Electricity costs 12 pence per kilowatt-hour.

Use the equation in the box to calculate how much the heater costs to use on
medium power for three hours.

total cost = number of kilowatt-hours x cost per kilowatt-hour

Show clearly how you work out your answer.

Total COSt = ..ovviiiiiieii e pence
(2)
(b)  The heater is used to warm a room.
The graph shows how the temperature of the room changes from the moment the heater is
switched on.
25 ] u I
- AN ENEENE .".':'_ sz ai .. q SnEEEEENEE a "--...._
R R NN R R
15_ ;;;_._.,_-n.'"_‘_ dn I 4L ,.......E.. ST T e .j..i....
Ten'!perature 1 |
in*C 10 i
5
an HH T .
.D 11 Tt T T T
Spm 6 pm 7pm 8pm 9pm 10pm 11 pm
Time
The heater was first used on the medium setting.
(i) At what time was the heater setting changed to the high setting?
Give a reason for your answer.
(2)
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(i) From 7 pm until 10 pm, the temperature of the room is not changing.

Which one of the following statements gives the reason why the temperature of the
room is not changing?

Put a tick (v") in the box next to your answer.

The room is losing energy slower than the heater supplies energy.

The room is losing energy as fast as the heater supplies energy.

The room is losing energy faster than the heater supplies energy.

(1)
(Total 8 marks)

A student used a joulemeter to measure the energy transformed by a lamp.

Ew

Power supply Joulemeter Lamp

The student set the joulemeter to zero, and then switched on the power supply.
After 120 seconds (2 minutes), the reading on the joulemeter had increased to 2880.

(a) Inthe space below, draw the circuit symbol used to represent a lamp.

(1)
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(o) (i) Use the equation in the box to calculate the power of the lamp.

energy transformed
time

power =

Show clearly how you work out your answer.

POWEr = e

(2)

(i) Which one of the following is the unit of power?

Draw a ring around your answer.
joule newton watt
(1)
(c) Complete the following sentence using one of the phrases from the box.
larger than the same as smaller than

If the lamp was left switched on for 10 minutes, the amount of energy transformed would

D e the amount of energy transformed in

2 minutes.
(1)

(Total 5 marks)
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Complete each of the following sentences, A, B, C, D and E, by choosing the correct ending from

K,L, M, NorO.

The first one has been done for you.

A The current through a resistor depends ... O
B A dIr€C CUMENT ...

C In a series circuit, the potential difference ..........ccceeeeeiiieiii e

D Analternating CUMENt .........eeiiiii e

E In a parallel circuit, the potential difference ..........occcveeeeeiiiiiiie e

K s across each component is the same.
L o is supplied by a cell or battery.
M s is constantly changing direction.
N o of the power supply is shared by the components.
O on the potential difference across the resistor.

(Total 3 marks)
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The diagram shows the inside of an incorrectly wired three-pin plug.

Earth wire

Neutral wire

(i)

Fuse

-Live wire

Cable

L USSP
2P TRRRPPPN

(2)
Which one of the wires inside a plug is there to make an appliance with a metal case
safer to use?

(1)
The fuse inside a plug is a safety device.
Explain what happens when too much current passes through a fuse.

(2)
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(b) Each of these pictures shows an electrical appliance being used in a bathroom.

A

o

B
]
=]
Radio =D
B

Using the hairdryer in picture A is dangerous. However, it is safe to use the battery-

operated radio in picture B.

Explain why.

(2)
(Total 7 marks)
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An oscilloscope is connected to an alternating current (a.c.) supply.

The diagram shows the trace produced on the oscilloscope screen.

/TN VAR

[AR\EN/AA

Each horizontal division on the oscilloscope screen represents 0.002 s.
(a) Calculate the frequency of the alternating current supply.

Show clearly how you work out your answer and give the unit.

(3)
(b)  What is the frequency of the a.c. mains electricity supply in the UK?

(1)
(Total 4 marks)

A homeowner has installed electric underfloor heating in the kitchen. When the heating is
switched on, an electric current flows through wires running under the tiled floor surface.

(@) Whatis an electric current?

(1)
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(o)  The graph shows how the power output of an underfloor heating system depends on the

area of the floor that is heated.

25

Power
in kW

1.0

05 4

0.0
0 2 4 6 8 10 12 14

Floor area in m?

The area of the homeowner’s kitchen floor is 9.0 m 2

Calculate, using the graph, the current drawn from the 230 V mains supply by the heating
system.

Show clearly how you work out your answer and give the unit.

4)
(Total 5 marks)
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400W oil-filled panel heater
{wall mounted)

® 7 heat settings
® Efficient background heat
#* Safety overheat cut-out

KW fan heater

® 2 heat settings

® Power indicator light
* (ool air fan setting

1800'W ceramic heater
® 7 heat settings

& & hour timer

® Power indicator light

® Safety overheat cut-out

(@) The ceramic heater is run on full power for 5 hours.

Use the following equation to calculate, in joules, the amount of energy transferred from
the mains to the heater.

energy transferred = power x time

Show clearly how you work out your answer.

(b)  Which heater will be the most expensive to run on its highest heat setting?

(2)

(1)
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(¢) A heater is needed for a small office.

Comparing each type of heater with the other two, give one advantage of using each type
of heater in the office.

Oil-filled PaNEl NEALET ...

(3)
(Total 6 marks)

(@) Use numbers given in the box to complete the following sentences.

12 50 110 230
In the UK, the mains electriCity SUPPIY IS ......oeeeirmmiiiiiiiii e volts.
The frequency of the UK mains electricity SUPPIY IS ...oooveeeiiiiiiiiiiiiieeee hertz.

(2
(b) The diagram shows a hairdryer designed to be used with the UK mains supply.

The cable connecting the hairdryer to the plug does not have an earth wire.

/P]astiq: Cover
ra

e ——

z"'f-- H‘-
- i ™
Neutral wire ™,
Plastic handle = ™ \

Y . B Plastic cover
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(i)  Why does the hairdryer not need a cable with an earth wire?

(1)
(i)  Which one of the following materials are the two wires inside the cable made from?
Draw a ring around your answer.
aluminium copper steel
(1)

(Total 4 marks)

(@) The diagram shows the circuit used by a student to measure the power of a filament lamp.

Fower supply
T

Ammeter I-D

Filament lamp

%Y

Tl
(V)
3ol tneter

Name a component connected in parallel with the filament lamp.

(1)

Page 62 of 104



(b)

www.tutorzone.co.uk

By adding another component to the circuit, the student is able to obtain a range of
ammeter and voltmeter readings.

Ammeter Voltmeter
reading in reading in
amps volts
0.10 1.0
0.15 2.0
0.20 4.0
0.25 7.0
0.30 11.0

() Which one of the following components did the student add to the circuit?
Draw a ring around your answer.

fuse switch variable resistor

(i) What is the range of ammeter readings taken by the student?

(iii)  Use the data in the table and the equation in the box to calculate the maximum

power of the filament lamp.

power current » potential difference

(watt, V)  (ampere, A) {wolt, %)

Show clearly how you work out your answer.

(1)

(1)

@)
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(c) Complete the following sentence by drawing a ring around the correct line in the box.

increases
As the temperature of a filament lamp increases, its resistance remains constant

decreases

(1)
(Total 7 marks)

The diagram shows a simple type of car rear window heater. The six heating elements are
exactly the same.

123V car hattery

N

Heating element

Each heating element has a resistance of 5 Q. The current passing through each element is 0.4
A.

(i)  Calculate the total resistance of the six heating elements.

Show clearly how you work out your answer.

Total resistance = .....ccccocceeeiiiieenenne ohms
(2
(i) Why is the current passing through each element the same?
(1)
(i)  What is the total current passing through the whole circuit?
(1)
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(iv)  How is the 12 volt potential difference of the car battery shared between the six heating

elements?

(1)
(Total 5 marks)

(a) Describe the difference between an alternating current (a.c.) and a direct current (d.c.).

(2)
(b)  The diagram shows the information plate on the bottom of an electric wallpaper steamer.
230V ac. 50Hz 23kW
(i)  Calculate the current used by the steamer.
Show clearly how you work out your answer.
Current .....ccceeeeeeiiiinns A
(2)
(i) Which one of the following fuses should be used inside the plug of the steamer?
Draw a ring around your answer.
1A 3A 5A 10A 13A
(1)

(Total 5 marks)
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The diagram shows the energy transformations produced by a TV.

Sound {—_
<::| Electrical

(@) Use words from the diagram to complete the following sentence.

The TV is designed to transform ........c..ueeeeiiiiiiiii e energy into

Gt @Nd ..o energy.
(2

(b)  Which one of the following statements is false?

Put a tick (+") in the box next to the false statement.

The energy transformed by the TV makes the surroundings warmer.

The energy transformed by the TV becomes spread out.

The energy transformed by the TV will be destroyed.

(1)

(c) Two different makes of television, A and B, transform energy at the same rate.
Television A wastes less energy than television B.

Complete the following sentence by drawing a ring around the correct line in the box.

a higher efficiency than

Television A has | the same efficiency as television B.

a lower efficiency than

(1)
(Total 4 marks)
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Electrical appliances that are left on standby still use energy.

The bar chart compares the average amount of ‘standby energy’ wasted each year in every
home in five countries.

TTIT T T T TTTTTTITT ||I' T

USA S EEEEEEmEEaEEmEE
ii:l||:i!!::|ii=:=ii

UK EmE :

TTTETTTTET Tl |

HINIEEEEENNENENEENEE 1

Japan H ]

::.::..:..::.::..EE- 'i

Australia "]

FiEEEHEEH 1

France EL | 1

0 100 200 300 400 500 600 700 800
‘Standby energy’ in kilowatt-hours

In which country are the homes that waste, on average, the smallest amount of
‘standby energy’?

Draw a ring around your answer.

Australia France Japan UK USA

(1)
Suggest a reason why an average value is used for the ‘standby energy’ wasted in
the homes.

(1)
Australia has one of the lowest electricity prices in the world.
How does this low price seem to affect the amount of ‘standby energy’ wasted?

(1)
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(i)  In Australia, most electricity is generated in coal-burning power stations.

The Australian government wants less electricity to be wasted.
Wasting less electricity would be good for the Australian environment.
Explain why.

(2)

Energy is not usually measured in kilowatt-hours.
Which one of the following units is usually used to measure energy?
Draw a ring around your answer.

hertz joule watt
(1)

(i)  Electricity in Japan costs the equivalent of 17 pence per kilowatt-hour.

Use the information in the bar chart and the equation in the box to calculate how
much the ‘standby energy’ used in an average Japanese home costs each year.

total cost = number of kilowatt-hours x cost per kilowatt-hour

Show clearly how you work out your answer.

Give your answer in pence.

(©)
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(i)  In Japan, the largest proportion of electricity is generated using nuclear fuels.

Which one of the following statements gives a good reason for using nuclear fuels to
generate electricity?

Put a tick (+") in the box next to your answer.

A nuclear power station is very expensive to build.

A small amount of nuclear fuel generates a large amount of electricity.

It is easy to store nuclear waste safely.

(1)
(Total 10 marks)

(@) The diagram shows the energy transformations produced by a TV.

320J/s

: <:| Electrical
20015

(i)  Calculate the efficiency of the TV, using the information in the diagram..

Show clearly how you work out your answer.

(2)

(1)
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(b) Electrical appliances left on standby use energy.

The bar chart shows the power for the appliances that one family leaves on standby when
they go on holiday.

Appliance

Compact stereo

DVD player

Microwave oven

EERENEEE
I I O I A

Computer
HHHHHHH

TV

Video recorder

L LTI T T T I TT]]
0 1 2 3 4 5 i 7 b 9 10

Average ‘standby power’ in watts

The family is on holiday for a total of 175 hours.

(i)  Use the information in the bar chart and the equation in the box to calculate the
energy wasted by leaving the compact stereo on standby while the family is on

holiday.
energy transferred = power x time
(kilowatt-hour, kWh) (kilowatt, kW) (hour, h)

Show clearly how you work out your answer.

(2)
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(ii)  Electricity costs 12 p per kilowatt-hour.

Use the equation in the box to calculate the cost of leaving the compact stereo on
standby while the family is on holiday.

total cost = number of kilowatt-hours x cost per kilowatt-hour

Show clearly how you work out your answer.

Cost = i p
(1)
(c) A headline from a recent newspaper article is shown below.
Leaving appliances on standby
damages the environment
Explain why leaving appliances on standby damages the environment.
(2)

(Total 8 marks)
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The graphs, A, B and C, show how the current through a component varies with the
potential difference (p.d.) across the component.

Draw a line to link each graph to the correct component.
Draw only three lines.

A

Current

/

Component

A resistor at
constant temperature

—+F ¥

A filament lamp

—®

pd.
B
Current
p.d.
C
Current
p.d.

A diode

@

(2)
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Each of the circuits, J, K and L, include two diodes.

(A

)

®® _ ®®

(2
&

® ®

K L

In which one of the circuits, J, K or L, would the filament lamp be on?

A circuit was set up as shown in the diagram.

(@)

i
I=0.20A Eﬁ)
X

YI=0.10A

©

Each cell provides a potential difference of 1.5 volts.

(i

(ii)

What is the total potential difference provided by the four cells in the circuit?

What will be the reading on the voltmeter?

(1)
(Total 3 marks)

(1)

(1)
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(b)  The current through the lamp is 0.20 amps.

The current through the resistor is 0.10 amps.

What is the reading on the ammeter?

Reading on ammeter = .........cccccoeiiiiiieenn. amps
(1)
(c) Use a phrase from the box to complete the following sentence.
greater than equal to smaller than
The resistance of the lamp is ........cccccooiiiiiiiieee, 60 Q.
Give a reason for your answer.
(2)

(Total 5 marks)

The diagram shows someone accidentally touching the live wire inside a dismantled 230 volt
mains electricity socket.

A current flows through the person giving him an electric shock.

Total resistance to
current flow = 50k

Live socket

Path taken by the
electric current
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(@) (i) Calculate the current that will flow through the person.

Show clearly how you work out your answer.

CUIMENt = oo A
(2)
(i)  Rubber is a good insulator.
Explain why it is a good idea for electricians to wear rubber soled boots when
working.
(2)

(b) If the current flowing through a person is too high, the person cannot let go of the electrical
source.

Different people were tested to see whether the ability to let go of an electrical source
depended on the frequency of the current.

The results of the test are shown in the graph.

20

Current at o
which a person 10 . B
was unable to e R

let go in mA

0
0 10 20 30 40 50 e0 70 80 90 100
Frequency in hertz

Page 75 of 104



www.tutorzone.co.uk
()  What is the frequency of the mains electricity supply in the UK?

(1)
(i)  From a safety point of view, is the frequency of the UK mains electricity supply
suitable?
Give a reason for your answer.
(1)
(c) The diagram shows how the electric supply cable is connected to an electric kettle.
The earth wire is connected to the metal case of the kettle.
Heating element
Metal case
Live wire
Meutral wire
Earth wire
If a fault makes the metal case live, the earth wire and the fuse inside the plug protect
anyone using the kettle from an electric shock.
Explain how.
(2)

(Total 8 marks)
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(@) Each letter A, B, C, D and E represents an energy transformation.

A electrical to gravitational potential
B electrical to heat

C electrical to kinetic

D electrical to light

E electrical to sound

Match each of the following devices to the useful energy transformation that it is designed
to make.

Write the correct letter, A, B, C, D or E, in the box below the device. Use each letter once
or not at all.

Drill MP3 player

i
_ ﬂ II

(3)
(b)  The bar chart shows the power of three electric kettles.
3000
Poweer 2000
in watts
too0
" Y Z
Trpe of kettle
()  What is the power of kettle Y?
(1)
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In one week each kettle is used for a total of 30 minutes.

Which kettle costs the most to use?

A new ‘express boil’ kettle boils water faster than any other kettle.

Draw a fourth bar on the chart to show the possible power of an ‘express boil’ kettle.

(1)

(1)

Some friends are going on holiday. They want to be able to boil water to make their own hot

drinks. They cannot decide which to take, a travel kettle or a small portable immersion

heater that can be placed in a mug.

(i

4 b
)

Travel Kettle
1 k W element
Holds 1 litre
Works on 110V or 230V

Washable water filter

Immersion heater

. 0.4 k W element

. Heates up to 0.5 litres of

water

«  Works on 230 V only

«  Small compact size

Give one advantage of taking the travel kettle.

(1)
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(i)  Give one advantage of taking the immersion heater.

(Total 8

The diagram shows the label from a new freezer.

Model & See
insldea
Energy A for details

Maore efficient

o> L Al
G
I

Et

E

Less efficient
Energy 225 kWh
consumption
per year

An old freezer has an energy consumption per year of 350 kWh.

Use the equation in the box to calculate the extra cost of using the old freezer for one year
compared with using a new ‘A rated freezer.

total cost = number of kilowatt-hours x cost per kilowatt-hour

Assume 1 kilowatt-hour (kWh) of energy costs 12 p.

Show clearly how you work out your answer.

ne.co.uk

(1)

marks)

(2)

Page 79 of 104



(b)

) ) www.tutorzone.co.uk
The price of the new freezer was reduced in a sale.

Reducing the price reduces the payback time for replacing the old freezer from 12 years to
9 years.

Calculate, in pounds, how much the new freezer was reduced in the sale.

Show clearly how you work out your answer.

Pricereduced by = £ ...
(2)
An advertisement in a shop claims that:
‘Replacing an old freezer with a new ‘A rated freezer will benefit the environment.’
Do you agree that replacing the freezer will benefit the environment?
ANSWEF YES OF NO. ..eevveeriiiiiiiiieeeeeaas
Explain the reasons for your answer.
............................................................................................................................. "

(Total 6 marks
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(@) Look at this electrical safety information poster.

Get it right!
Choose the right fuse.

Most fuses are 3Aor 13 A,

To choose the right fuse

you must know the

power of the appliance. SANVAA
S20W

Power is marked on the information plate.

Power owver 7O0W Power under 700W
use a 13 Afuse. use a 3 Afuse.
* Fan heaters * Radios
* Kettles * Table lamps
* Dishwashers * Paortable TVs
= \Washing machines * Electric blankets

(i)  Complete the table to show which size fuse, 3 A or 13 A, should be fitted to each of
the appliances.

Appliance Power rating Fuse
Hairdryer 1600 W
Electric saw 350 W
Food mixer 1200 W
(2)
(i)  The plug of an electric kettle has been wrongly fitted with a 3 A fuse.
What will happen to the fuse when the kettle is switched on?
................................................................................................................... "

(o)  The drawing shows a toaster, which takes a current of 4 A from the 230 V mains electricity
supply.

Metal case
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(i)  Use the equation in the box to calculate the power of the toaster.

Power current y potential difference
(watt, W) - (ampere, A) (volt, V)

Show clearly how you work out your answer.

POWET = oo, w
(2)
(i) A householder rewires the toaster with a new cable and plug. The diagram shows
how the new cable has been connected to the plug.
— Earth pin
Neutral wire - Live wire
H\-\-\-\_
Explain why the toaster may not be safe to use.
(2)
(c) The diagram shows the oscilloscope traces produced by four different electricity supplies.
The settings on the oscilloscope are the same for each electricity supply.
| i NN ]L
f (W, y [ \ \ i
NN 1] [ 11
AL / ] |
IVERY
K L M N
(i)  Which two supplies give a direct current (d.c.)?
................... and ............oee
(1)
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(i)  Supply K provides a peak potential difference of 6 V.

What is the peak potential difference provided by supply M?

(1)
(Total 9 marks)

(@) The diagram shows the circuit used to investigate the resistance of a material. The
diagram is incomplete; the ammeter and voltmeter are missing.

av
g

Material

(i)  Draw the symbols for the ammeter and voltmeter on the diagram in the correct
places.
(2)

(i)  How can the current through the material be changed?

(1)
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(o)  The material, called conducting putty, is rolled into cylinders of different lengths but with

equal thicknesses.
Graph 1 shows how the resistance changes with length.

Graph 1

20 1
Resistance I I .i/.

in ochms s FHEEHH /

LF
A
e
5 HHF
¥
i
{] T T T 1

0 5 15 20 25 30
Length in centimetres

(i)  Why has the data been shown as a line graph rather than a bar chart?

(1)
(i)  The current through a 30 cm length of conducting putty was 0.15 A.
Use Graph 1 to find the resistance of a 30 cm length of conducting putty.
Resistance = ........ccccoieiiiiee ohms
(1)
(i)  Use your answer to (b)(ii) to calculate the potential difference across a 30 cm length
of conducting putty.
Show clearly how you work out your answer.
Potential difference = ..o volts
(2)
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() A second set of data was obtained using thicker pieces of conducting putty. Both sets of

results are shown in Graph 2.

Graph 2

30 HE R P e———
rfr 7 Thinner pieces

Resistance I O |
in ohms /
1§ HHHHHHHHHAR A0

H A A’f‘ - Thicker pieces
10 HH / .

0 5 15 20 25 30
Length in centimetres

(i)  What is the relationship between the resistance and the thickness of the conducting
putty?

(1)
(i) Name one error that may have reduced the accuracy of the results.

(1)
(iii)  How could the reliability of the data have been improved?

(1)

(Total 10 marks)
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During car journeys, the driver will often become electrostatically charged.

This is more noticeable on dry days than on damp, humid days.

(a) Explain what happens to cause the driver to become charged.

(2)
(b)  Scientists were asked to find out whether the build-up of charge on the driver depends on
the type of material used to make the driver’s clothes. The results of the investigation are
given in the table.
. - - Charge on the driver
Material Humidity Temperature in °C in millicoulombs
Nylon 48% 18 3.0t03.2
Wool 48% 18 241025
Cotton 48% 18 1.41t01.7
Humidity is a measure of how much water vapour the air can hold.
()  Why was it important that the scientists controlled the humidity?
(1)
(i)  Does the data in the table show that the charge on the driver would always be less if
they were to wear cotton clothing?
Give a reason for your answer.
(1)

(Total 4 marks)
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The pictures show six different household appliances.

Fan heater Tron Hairdryer Vacuum cleaner Table lamp Kettle

(@) Four of the appliances, including the fan heater, are designed to transform electrical energy
into heat.

Name the other three appliances designed to transform electrical energy into heat.

1L SR
2P
B ettt ettt et e e e eeee e e ateeeeaaa——eeeaateeeeaaa—teeeaanaeeee e aeeeeaantaeeeeanneeeeaanreeeeaanneeeeeanneeeeeas
(3)
(o) Complete the following sentence using one of the words from the box.
chemical heat kinetic sound
Energy that is not usefully transformed by the fan heater is wasted as
................................................. energy.
(1)

Page 87 of 104



. . . . www.tutorzone.co.uk
(c) The table gives information about two different fan heaters.

Useful energy Wasted energy
transferred each transferred each
second in joules second in joules

Fan heater L 1200 10
Fan heater M 1200 20

Complete the following sentence by drawing a ring around the line in the box that is
correct.

is more efficient than
Fan heater L has the same efficiency as | fan heater M.

is less efficient than

(1)
(Total 5 marks)
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A householder was out shopping when her electricity meter reading should have been taken.

The electricity company estimated the reading and sent the following bill. Unfortunately, the bill
was damaged in the post.

Customer reference: 2634724983
Date sent out: 18 September 2007

Your electricity bill

Present reading: 62740 (e) taken on 13 September
Previous reading: 62580 taken on 12 June

Used: 160 kWh

Cost per KkWh =12p (&) = estimated reading
Cost of electricity used _—-)I,z““vﬂ---—"'“'--*" S s S S NG e RS

T e W

(@) Use the equation in the box to calculate the cost of the electricity used between 12 June
and 13 September.

total cost = number of kilowatt-hours x cost per kilowatt-hour

Show clearly how you work out your answer.

Total COSt = i
(2
(b) The estimated reading shown on the bill was not very accurate. The correct reading was
62920.
How many kilowatt-hours of electricity had the householder actually used between
12 June and 13 September?
(2)

(Total 4 marks)
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A student rubs a nylon comb on the sleeve of his jumper.

(i)  Use words from the box to complete the following sentence.

electrons hand jumper protons

The comb becomes negatively charged because ............ccccceveiiiiiiiiiiiiiniiee, move

from the student’s .....c..oovveeeeeeeeeeeeeeeeen, to the comb.
(2)

(i)  What type of charge is left on the jumper?

(1)

(i)  The negatively charged comb is placed close to a charged plastic ruler. The comb
and the ruler attract each other.

Complete the following sentence by drawing a ring around the correct line in the box.

negatively charged
The ruler is positively charged

uncharged

(1)
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(b) Electrostatic charge can damage computer chips. People working with computer chips may

wear a special bracelet, with a wire joining the bracelet to earth (the earth wire). Any
negative charge on the person will flow through the wire to earth.

Bracelet

Computer chip

The earth vare

(i)  Which one of the following materials should the bracelet be made from?
Draw a ring around your answer.
copper plastic  rubber

Give a reason for your answer.

(2)
(i)  Which one of the following words is used to describe the rate of flow of charge
through a wire?
Draw a ring around your answer.
current resistance voltage
(1)

(Total 7 marks)
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The diagram shows the inside of a correctly wired three-pin plug.

(i)

(ii)

(i)

(iv)

Fuse

Case

What colour is the insulation on the wire labelled X?
Draw a ring around your answer.

blue brown green/yellow

What name is given to the wire labelled Y?
Draw a ring around your answer.

earth live neutral

What material would be suitable for the case of the plug?

Which one of the following is the correct circuit symbol for a fuse?

Draw a ring around your answer.

— o
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(1)

(1)

(1)

(1)
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(b) A householder does not have enough electric sockets in the kitchen. To overcome the
problem, the householder uses two adaptors to plug five appliances into a single electric

socket.

Explain why this is dangerous.

(@)  The circuit diagram drawn below includes a component labelled X.

Y
—‘p__ _—

05A(A)

L

5
LS S <
— X

(i)  Calculate the potential difference across the 8 ohm resistor.

Show clearly how you work out your answer.

(2)
(Total 6 marks)

(2)
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(i)  What is the potential difference across component X?

(1)
(o)  The graph shows how the resistance of component X changes with temperature.

20

18 17

1,5 _.....‘I.'.- .. B ..;_ i .i.... B I O : I |

FEH
14 H1k !
A .
"‘ 1 |
=11 -|1"|;- S S S ] | ——} — 11
12 N 1
EEE.SEENNND . EEEENE T =

in ohms : \

7

0 20 40 60 80 100
Temperature in °C

(i)  What is component X?

(1M
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(i) Over which range of temperatures does the resistance of component X change the

most?

Put a tick (+") next to your choice.

0°Cto20°C

20 °C to 40 °C

40 °C to 60 °C

60 °C to 80 °C

80 °C to 100 °C

(1)
(Total 5 marks)

The diagram shows two oscilloscope traces, A and B.

Trace A shows how the potential difference between the live and neutral terminals of an
electricity supply changes with time.

(@) Describe how the potential of the live terminal varies with respect to the neutral terminal of
the electricity supply.

(2)
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(b)

()

(@)

What does trace B show?

Each horizontal division on the oscilloscope represents 0.005 s.

()  What is the period of this electricity supply?

(i)  Calculate the frequency of the supply.

The picture shows a new washing machine.

&

Complete the following sentence using one of the words in the box.

Kinetic light sound

A washing machine is designed to transform electrical energy into heat and

......................................................... energy

www.tutorzone.co.uk

(1)

(1)

(1)
(Total 5 marks)

(1)
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Wash cycle A:ilﬁ:iar?:f;cv;’:r Tirr'Lentzl\;i:; to
HOT 1.5 kW 2 hours
cooL 1.1 KW 12 hours
FAST 1.0 kW % hour
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(b)  The instruction booklet for the washing machine contains the following information.

Use the following equation to calculate the energy transferred, in kilowatt-hours, to

the washing machine during the HOT wash cycle. Show how you work out your
answer.

energy transferred = power x time

Energy transferred = .......cccccooiiiiiiienins kWh
(2)
Why does it cost more to use the washing machine on the HOT cycle than on the
COOL or FAST cycle?
(1)
Before buying a washing machine, a householder researched several makes to find
out which washing machine was the most energy efficient.
Write down one way that he could have done this research.
(1)

(Total 5 marks)
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The drawing shows three identical cells and two identical lamps joined in a circuit.

L@

Lamp |

Lamp 2

(@) Use the correct symbols to draw a circuit diagram for this circuit.

(3)
(b) Each of the cells provides a potential difference (voltage) of 1.5 volts. What is the total
potential difference (voltage) provided by all three cells?
.................................................................................................................... volts
(1)
() Complete this sentence by crossing out the two lines in the box that are wrong.
smaller than
The current through lamp 2 will be | the same as | the current through lamp 1.
higger than (1)

(Total 5 marks)
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The drawing shows the energy transferred each second by a television set.

Light
1191

Sound

Electricity 1]

2007

(i)  What form of energy is transferred as waste energy by the television set?

(1)
(i) What effect will the waste energy have on the air around the television set?
(1)
(iii)  Calculate the efficiency of the television set.
EffiCIENCY = ..o
(2)
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(o) The diagrams show the energy transferred each second for three different types of lamp.
For each lamp the electrical energy input each second is 100 joules.

Electrical

Filament lamp EnErgy
Electrical

ENErgy

Street lamp

Electrical

O L] ENErgy

Fluorescent lamp

Which type of lamp is the most efficient?

10

.

10

10

Light
3]

Light

4511

Light
307

Heat
a7

Heat
551

Heat
T0

(2)
(Total 6 marks)
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List A shows three electrical devices. List B gives different forms of useful energy. Draw a
straight line from each of the devices in List A to the useful energy form it produces in List

B.Draw only three lines.

List A
Device

List B

Useful energy

Toaster

Light

Fan

Kinetic

Sound

Personal stereo

-

The power of each device is given in the table.

Heat

Device Power
Toaster 1.2 kW
Fan 30w
Personal Stereo 10 W

Which one of the devices will transfer the most energy in 10 minutes?

@)

(1)
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The diagrams show the readings on a domestic electricity meter in April and July.

April July

(i)  How many Units (kWh) of electricity were used between the two meter readings?

Number of UNitS = .......cccccvviiiiiiiiiieiieeeeeeeeeeee,
(1)
(i)  One Unit costs 6p.
Use the following equation to calculate the cost of the electrical energy used between
the two meter readings. Show clearly how you work out your answer.
total cost = number of Units x cost per Unit
COSE = it
(2)
A 3000 watt electric cooker is switched on for 2 hours.
Use the following equation to calculate the number of Units of energy transferred by the
cooker. Show clearly how you work out your answer.
energy transferred = power x time
(kilowatt-hour, kWh) (kilowatt, kW) (hour, h)
Energy transferred = ... kWh
(2)

(Total 9 marks)
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A set of Christmas tree lights is made from twenty identical lamps connected in series.

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

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

(1)
(i)  Calculate the resistance of one of the lamps. Show clearly how you work out your
final answer and give the unit.
RESISIANCE = ..uvueiiieii e,
4)
(i)~ What is the total resistance of the set of lights?
Total resistanCe = ...
(1)
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(o) How does the resistance of a filament lamp change as the temperature of the filament

changes?

(1)
(Total 7 marks)
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