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1.

(a)

Some power stations must be built in special places.
The drawings show the sites of four different types of power station.
Draw one line from each power station to its energy source.

(4)
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(b)

The block diagram shows the important parts of a coal burning power station.

Coal is burned to heat water

Steam
drives a
turbine.

in a ____________________
to produce steam.

Turbine turns a
_____________

Use words from the box to complete the block diagram.
boiler

condenser

furnace

generator
(2)

(c)

Draw a ring around the correct answer to complete the following sentence.
If fewer coal burning power stations are used to generate electricity the amount of
decrease.
carbon dioxide emitted into the atmosphere will

not change.
increase.
(1)

(d)

Some types of power station generate electricity by burning a biofuel.
Give one example of a biofuel.
___________________________________________________________________
(1)
(Total 8 marks)
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2.

A battery powered electric fan is used to move air around a room.

Photograph supplied by Comstock/Thinkstock

(a)

Use words from the box to complete each sentence.

chemical

light

kinetic

electrical

sound

In the batteries, _____________________________ energy is transferred to
_______________________________________ energy in the wires.
The fan has ________________________________ energy as it rotates.
(3)
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(b)

The Sankey diagram shows how much energy is usefully transferred when the fan is being
used.

(i)

What is the efficiency of the fan?
______________________________________________________________
(1)

(ii)

Draw a ring around the correct answer in the box to complete the sentence.
All of the energy from the fan is eventually transferred to the surroundings.

increase.
This makes the temperature of the surroundings

decrease.
stay the same.
(1)
(Total 5 marks)

3.

A person uses a stairlift to go upstairs. The stairlift is powered by an electric motor.
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The Sankey diagram shows the energy transfers for the electric motor.

(a)

Complete the following sentence.
The electric motor wastes energy as _______________________ energy.
(1)

(b)

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

Show clearly how you work out your answer.
___________________________________________________________________
___________________________________________________________________
Efficiency = _______________________
(2)
(Total 3 marks)
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4.

The appliances shown below transfer electrical energy to other types of energy.

(a)

The vacuum cleaner is designed to transfer electrical energy to kinetic energy.
Three more of the appliances are also designed to transfer electrical energy to kinetic
energy. Which three?
Draw a ring around each correct appliance.
3
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(b)

Which two of the following statements are true?
Tick (

) two boxes.

Appliances only transfer part of the energy usefully.

The energy transferred by appliances will be destroyed.

The energy transferred by appliances makes the surroundings warmer.

The energy output from an appliance is bigger than the energy input.
(2)
(Total 5 marks)

5.

The image shows a man using a leaf blower to move some leaves.

The leaf blower is powered by an electric motor connected to a battery.
(a)

Energy transfers take place when the leaf blower is being used.
Use the correct answer from the box to complete each sentence.
chemical

electrical

kinetic

nuclear

sound

The battery stores _____________________ energy which is transferred into electrical
energy.
The electric motor transfers electrical energy usefully into _____________________
energy.
The motor wastes energy as _____________________ energy and as energy that heats
the surroundings.
(3)
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(b)

The total power input to the leaf blower is 750 W.
The useful power output of the leaf blower is 360 W.
Calculate the efficiency of the leaf blower.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Efficiency = _________________
(2)
(Total 5 marks)

6.

A student did an experiment to calculate her power.
The diagram below shows how she obtained the measurements needed.
The student first weighed herself and then ran up a flight of stairs. A second student timed how
long it took her to go from the bottom to the top of the stairs. The height of the stairs was also
measured.

(a)

Complete the following sentence.
To run up the stairs the student must do work against
the force of ___________ .
(1)

(b)

The student did 2240 J of work going from the bottom of the stairs to the top of the stairs.
The student took 2.8 seconds to run up the stairs.
(i)

Calculate the power the student developed when running up the stairs.
______________________________________________________________
______________________________________________________________
Power = ___________ W
(2)
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(ii)

How much gravitational potential energy did the student gain in going from the bottom
to the top of the stairs?
Tick (✔) one box.

much more than 2240 J

2240 J

much less than 2240 J
(1)

(c)

Another four students did the same experiment.
The measurements taken and the calculated values for power are given in the table.
Student

(i)

Weight in
newtons

Time taken in
seconds

Power in watts

A

285

3.8

240

B

360

2.4

480

C

600

3.4

560

D

725

4.0

580

To make a fair comparison of their powers the students kept one variable in the
experiment constant.
What variable did the students keep constant?
______________________________________________________________
(1)

(ii)

From the data in the table a student wrote the following conclusion.
'The greater the weight of the student the greater the power developed.'
Suggest why this conclusion may not be true for a larger group of students.
______________________________________________________________
______________________________________________________________
(1)
(Total 6 marks)
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7.

(a)

Electricity can be generated using different energy resources.
(i)

Draw lines to link each way of producing electricity to a statement about an energy
resource.

(4)

(ii)

Which one of these methods of producing electricity uses a non-renewable energy
resource?
______________________________________________________________
(1)

(b)

The wind is a renewable energy resource.
(i)

One of the following statements describes the source of energy that creates a wind.
Tick the box next to the correct statement.

The Earth turning on its axis.

The gravity pull of the Moon.

Heat from the Sun.
(1)

(ii)

Complete the sentence by choosing the correct word from the box.
heat

kinetic

sound

A wind turbine transfers ___________________ energy to electrical energy.
(1)
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(iii)

A wind turbine does not produce electricity all of the time. Why not?
______________________________________________________________
(1)
(Total 8 marks)

8.

Figure 1 shows the main energy transfers from a house.
Figure 1

(a)

Which two changes to the house would reduce the rate of energy transfer?
Tick two boxes.

Add thermal insulation to the roof

Increase the temperature of the house

Decrease the thickness of the walls

Replace the single-glazed windows with double-glazed windows

Use materials with a higher thermal conductivity
(2)
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The temperature inside the house is controlled using a thermostat.
The thermostat switches the heating on when the temperature drops below a chosen value.
The thermostat switches the heating off when the temperature rises above the chosen value.
Figure 2 shows how the temperature of the house changes over a 150 minute period.
Figure 2

(b)

For how many minutes was the heating switched on?
Number of minutes = ____________________
(1)

(c)

The householder installs cavity wall insulation.
What would happen to the time taken for the temperature to fall between points A and B?
Tick one box.

The time taken decreases

The time taken increases

The time taken stays the same
(1)
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(d)

The householder has solar panels installed on the roof to heat water.
The householder can also heat water with an immersion heater which uses mains
electricity.
Explain one advantage and one disadvantage of using a solar panel to heat water for the
house, compared to the immersion heater.
Advantage __________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Disadvantage _______________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(4)
(Total 8 marks)

9.

Figure 1 shows a street lamp with a panel of solar cells.
The panel of solar cells is used to transfer energy to a rechargeable battery. The street lamp is
then powered by the battery.

© balipadma/iStock/Thinkstock

(a)

Name the source of energy the panel of solar cells uses.
___________________________________________________________________
(1)
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(b)

(i)

Give one advantage of using solar cells rather than mains electricity to power the
street lamp.
______________________________________________________________
______________________________________________________________
(1)

(ii)

Suggest why a street lamp powered by a panel of solar cells needs a battery.
______________________________________________________________
______________________________________________________________
(1)

(c)

A manufacturer measured the power output of a panel of solar cells with a surface area of
0.4 m2.
The power output was measured three times.
(i)

The measurements are given in the table below
Surface area in m2

0.4

Power output 1
in W

Power output 2
in W

Power output 3
in W

66

62

64

Calculate the mean power output.
______________________________________________________________
______________________________________________________________
Mean power output = ____________________ W
(1)
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(ii)

The manufacturer measured the power output for panels of solar cells with different
surface areas.
Figure 2 shows a graph of the results.

Plot the mean power output that you calculated in part (i) on Figure 2.
Draw the line of best fit to complete the graph.
(2)

(iii)

A panel of solar cells for a street lamp needs to provide a mean power output of 40 W.
Use Figure 2 to suggest the minimum surface area to use for the street lamp.
Surface area = _________________________ m2
(1)

(iv)

Suggest one reason, other than cost, for not using a panel of solar cells bigger than
the one you suggested in part (iii).
______________________________________________________________
______________________________________________________________
(1)
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(d)

The manufacturer decides to make a street lamp with a panel of solar cells and a small
wind turbine. This is shown in Figure 3.

© Stockr/iStock/Thinkstock

Give one advantage of using a wind turbine as well as a solar cell.
___________________________________________________________________
___________________________________________________________________
(1)
(Total 9 marks)

10.

The diagram below shows a girl skateboarding on a semi-circular ramp.

The girl has a mass of 50 kg
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(a)

Calculate the gravitational potential energy (g.p.e.) of the girl at the top of the ramp.
Use the equation:
g.p.e. = mass × gravitational field strength × height
gravitational field strength = 9.8 N/kg
___________________________________________________________________
___________________________________________________________________
g.p.e. = ________________________ J
(2)

(b)

The girl has a speed of 7 m/s at the bottom of the ramp.
Calculate the kinetic energy of the girl at the bottom of the ramp.
Use the equation:
kinetic energy = 0.5 × mass × (speed)2
___________________________________________________________________
___________________________________________________________________
Kinetic energy = ________________________ J
(2)

(c)

Not all of the g.p.e. has been transferred to kinetic energy.
Which two statements explain why?
Tick two boxes.

Some energy is wasted.

The mass of the girl is too low.

The ramp is not high enough.

The g.p.e. of the girl is not zero.

The speed of the girl is too great.
(2)
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(d)

Explain how lubricating the wheels of the skateboard can increase the speed of the girl.
Use ideas about energy in your explanation.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 9 marks)

11.

Electricity is a useful form of energy.
(a)

Different energy sources can be used to generate electricity.

www.examqa.com

Page 18 of 20

Give one advantage and one disadvantage (other than cost) of using each energy source
to generate electricity in the UK.
Advantage

Disadvantage

Using wind

Using wind

_____________________________

_____________________________

_____________________________

_____________________________

_____________________________

_____________________________

Using coal

Using coal

_____________________________

_____________________________

_____________________________

_____________________________

_____________________________

_____________________________
(4)
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(b)

List A shows three electrical devices.
List B gives the type of useful energy transferred.
Draw a straight line from each electrical device in List A to the useful energy it transfers in
List B.

(2)
(Total 6 marks)
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