Q1. The diagram shows what happens to each 100 joules (J) of energy from the coal which is
burned in a power station.
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(@) Putthe missing figures in the spaces on the diagram.
2

(b) By spending the same amount of money the electricity company could:

either install new power lines which only waste half as much energy as the
old ones;

or use a quarter of the heat wasted at the power station to heat schools in a
nearby town.

Which of these two things do you think they should do? Give a reason for your answer.

)
(Total 4 marks)
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Q2.

The table shows the main sources of energy used to generate electricity.

(a) Complete the table by writing in the percentage for nuclear power.

(b) Use the information from the table to complete and label the pie chart below.

Hydroelectric

Energy source

Percentage (%)

coal 35

hydroelectric 5

natural gas 25
nuclear

oil 15

n \
WO

-I"- .|
MNatural ¢
 gas [

()

@

(c) Why can hydroelectric generators be used to meet sudden increases in the demand for

electricity?

(d) Gases are released when fossil fuels burn.

(i)  Which one of these gases increases the greenhouse effect?

(i)  Which one of these gases produces acid rain?

@)

@)

@)
(Total 6 marks)
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Q3.

Electricity is a useful form of energy.

Different energy sources can be used to generate electricity.

Wind is an energy source

Coal, a fossil fuel, is an energy source

Wind ——

Electrical
energy

Electrical
Coal
L1 energy
a )\ E
= i
{containing Power

some sulphur) station

This wind turbine generates | MW,
(1 MW = 1000 kW)

This coal-fired power station
generates 1000 MW,

Electricity demand in the

UK can be 48 000 MW,

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

(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.

List A

Electrical device

List B

Useful energy transferred

heat

Radio

light

Lamp

sound

)
(Total 6 marks)
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(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.
Method of producing Energy resource
electricity statements
- Froduces only a small
Tiddl barrage amount of electricity
Solar panel Iz built across anwver
estuary
Wind tarhine Produces alot of
unwanted noize
Muclear power station Rough seas are needed
. The waste 15 very
Wave machine dangerous

(4)

(i)  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.

@)

(i) Complete the sentence by choosing the correct word from the box.

heat kinetic sound

A wind turbine transfers ..........ccccoiiie e energy to electrical energy.
1)
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(i) A wind turbine does not produce electricity all of the time. Why not?

)
(Total 8 marks)

Q5. (& A swimming pool has a wave making machine. The diagram shows the water wave
pattern for 3 seconds.

Wave machin

() How many water waves are shown in the diagram?

1)
(i)  What is the frequency of the water waves?
1)
(i) Which one of the units below is used to measure frequency? Underline your
answer.
hertz joule watt
(1)
(b) The diagram shows the direction of the waves across the pool. The waves reflect off the
side of the pool.
Wave machine —Fool
Ciarection o f waves
Draw a line on the diagram to show the direction of the waves after they hit the side of the
pool.
(1)
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(©)

The swimming pool is used to test a model of an electricity generator. The waves make
the floating generator move up and down. This energy is transferred to electricity.

(ii)

(i)

Direction of waves

Generator

In the following sentence, cross out the two lines that are wrong in the box.

gets larger

The diagram shoes that the amplitude of the waves |stays the same | as the waves
pass the generator. gets smaller

@
What type of energy does the generator transfer to electricity?

@)
Energy from ocean waves could be used to generate electricity. Would this be a
renewable or non-renewable energy resource?

(€

(Total 7 marks)
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Q6.

A castle is a long way from the nearest town. Batteries power the car park ticket machine.

Solar cells are used to keep the batteries charged.

(@)

(b)

Solar cells

Complete the following sentences by choosing the correct words from the box.
Each word may be used once or not at all.

chemical electrical heat light sound

(i)  The energy input to the solar cellS S ..o, energy.
@

(i)  The useful energy output from the solar CellS is ........ccccovevvevviieiiieeeiienns energy.
@)

For every 500 J of energy absorbed by the solar cells, 75 J of energy are transferred to the
batteries.

Use the following equation to calculate the efficiency of the solar cells. Show clearly how

you work out your answer.

useful energy transferred by device
total energy supplied to device

Efficiency =

@)
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(c) Which one of the following statements gives the main reason for using solar cells to

charge the batteries?

Tick (+") the box next to your choice.

Solar cells give a constant supply of electricity.

A few solar cells can provide a large amount of electricity.

The ticket machine is a long way from other electricity supplies.

(d) The graph shows how the cost of producing electricity using solar cells has changed.

Cost per
Unit of

electricity
in pence
p ¥

0
1985

199

1995

Year

2000

Use the graph to predict the cost of one Unit of electricity in 2010.

@)

@)

(Total 6 marks)

(@) In Britain most power stations burn fuel to produce heat. The diagram shows the stages
by which the heat is transferred into electrical energy.

Complete the diagram by filling in the missing word.

Water heated to
produce steam

Steam turns
a turbine

Turbine turns a

coilin a -

Electricity is
produced

@)
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(b)

()

A fuel burning power station uses 2000 joules of fuel energy to generate 600 joules of
electrical energy. The rest of the fuel energy is wasted as heat.

(i)  For every 600 joules of electrical energy generated, how much fuel energy is wasted
as heat?

@
(i)  Use the following equation to calculate the efficiency of the power station.

Show clearly how you work out your answer.

efficiency = ugeful energy transferred by dewice

total energy supplied to dewice

@

List A gives three energy resources used to generate electricity. List B gives
environmental problems that may be caused by using different energy resources. Draw a

straight line from each energy resource in List A to the environmental problem it may
cause in List B. Draw three lines only.

List A List B
Energy resource Environmental problem that may be caused

Wind Destroys the habitat of wading birds in river estuaries
in

Produces a lot of noise

Tides

Produces the gas sulphur dioxide

Falling water
(hydroelectricity)

Floods land used for farming or forestry

@)
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(d)

A small wind generator is used to charge a battery. The graph shows the power output of
the generator at different wind speeds.

L0
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()  What is the maximum power produced by the generator?

(i)  The generator is designed to stop if the wind speed is too high.

At what wind speed does the generator stop working?

(i)  Give one disadvantage of using a wind generator to charge a battery.

@)

@)

@)

(Total 10 marks)

(@ The bar chart shows the start-up time for different types of fuel-burning power stations.

3_

Start-up
titne
in days 11
L] [
il Gas  Coa
Tirpes of power station

Which type of power station would be the quickest to start producing electricity?

@)
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Qo.

(b) A fuel-burning power station is more reliable than a wind generator at producing electricity.
Explain why.

@)

(c) Fuel-burning power stations may produce air pollution. Why does a wind generator not
produce any air pollution?

(€
(Total 4 marks)

Much of the world’s electricity is generated in power stations that burn fossil fuels.

(@ The bar chart shows the start-up times for the three types of fossil fuel power station.

3 —_
2
Start-up
time in days
I —
0

Coal (as il

Type of power station

Which of these power stations would take the longest to start generating electricity?

@)
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(b)

(©)

Which two of the following statements are good reasons for using fossil fuels to generate
electricity?

Put a tick (+") in the box next to each of your choices.

Supplies of fossil fuels are limited.

Fossil fuels can be used to generate electricity at any time.

Fossil fuels are non-renewable.

A few large power stations can generate the electricity for a million homes.

Burning fossil fuels produces carbon dioxide.

Electricity can be generated using energy from the wind.

()  Why does a wind-powered generator not produce carbon dioxide?

(i)  Which form of energy is transferred from the wind to generate electricity?
Draw a ring around your answer.

heat kinetic light sound

@

@)

@)
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(i)  Many people say that wind-powered generators are a good idea because:
“when the wind blows they generate electricity”
“they produce no pollution”
“they generate electricity cheaply”

But not everyone wants more wind-powered generators to be built.

What reasons may be given by the people who think that wind-powered generators
are not a good idea?

@)
(Total 7 marks)

What reasons may be given by the people who think that wind-powered generators
are not a good idea?

)
(Total 7 marks)
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Q10.

The diagram shows how electricity gets from power stations to consumers.

cables

(@)

(b)

Step-down
transformer

or

Consumer

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

()  The network of cables and transformers linking power stations to consumers is

grid
called the national line
network

(if)

decreases voltage
A step-up transformer increases current

increases voltage

(i)

Electricity is supplied to consumers’ homes at

(iv)

230V
25000V
400 000 V

@)

@)

@)

Making the current in the cables smaller will

increase
make no difference to

reduce

the

energy lost in the cables.

Transformers always waste some energy.

()
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(i)  What effect does the waste energy from a transformer have on the air around the
transformer?

)
(i)  Which one of the following describes the efficiency of a transformer?
Draw a ring around your answer.
always 100 % less than 100 % more than 100%
@)

(Total 6 marks)

Q11. () Different energy sources are used to generate electricity.
Which two of the energy sources in the box are likely to be used up first?

Draw a ring around each of your answers.

gas oil Sun tides waves wind

@

(b) The diagram shows a geothermal power station. Hot rocks in the Earth’s crust heat water
to produce steam. The steam is used to drive turbines that turn electrical generators.

Turhine Cenerator

Steatn —» /—/
Cold
water ]
] /7 Power stahon

l 1 Rtearn

(S
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'_"":f' rf‘";‘
~Hotrocks ~
=

Pttt L

How is the way in which a geothermal power station generates electricity the same as the
way in which a coal burning power station generates electricity?

@)
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(c) The graph shows how the temperature of the rocks in the Earth’s crust depends on how
far the rocks are below the Earth’s surface.
300
4
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1on
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0
0 2 4 fi 8 1a
Distance below the Earth’s surface in kilometres
Estimate the temperature of the rocks 5 kilometres below the Earth’s surface.
Show clearly how you have used the graph to get your answer.
TeMPErature = .......ovoiiiiiiee e °C
(d) Scientists have estimated that one quarter of the world’s electricity could be generated

using geothermal energy.

Give one reason that scientists might use to persuade a government to spend large
amounts of money building geothermal power stations.

@

@)

(Total 6 marks)
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Q12. (&) Water waves are a renewable energy source.

The government wants more electricity to be generated from renewable energy sources.
Some people do not think this is a good idea.

What reasons could a government scientist give to show people that using more
renewable energy sources is a good idea?

@

(b) The diagram shows a wave-powered generator. The generator transforms kinetic energy
from the waves to electrical energy.

Turhine and
gEnerator

ST

—— Building

Chamber

Waes

AQA GCSE SCIENCE CORE FOUNDATION STUDENT'S BOOK by Graham Hill,
Nigel Heslop, Christine Woodward,Steve Witney and Toby Houghton. Published by
Hodder and Stoughton 2006 © Reproduced by permission of John Murray (Publishers) Ltd

The following sentences describe how the wave generator works. The sentences are in
the wrong order.

Waves push air up and down a chamber inside the building.
The turbine turns the generator.

The generator transforms kinetic energy to electrical energy.
The air rushes through a turbine making it spin.

Strong waves move towards the wave-powered generator.

<C-Hwmw=x

Arrange these sentences in the correct order. Start with letter V.

Vi —» —» —» —»

®)
(Total 5 marks)
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Q13. 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.

(i)

(b) (@)

(ii)

USA

==

Japan

Australia

France - -  : HHH I NEREEEE

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

Suggest a reason why an average value is used for the ‘standby energy’ wasted in

the homes.

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?

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.

@)

@)

@)

@
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(c) 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
@)

(d) (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.

3)
(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.

@)
(Total 10 marks)
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Q14. Wind and tides are renewable energy sources that are used to generate electricity.
(&) Complete each sentence by putting a tick (+) in the box next to the correct answer.

(i) Thewindis:

a predictable energy source.

a constant energy source.

an unreliable energy source.

)
(i)  The tides are:
a predictable energy source.
a constant energy source.
an unreliable energy source.
)
(b) If wood is to be used as a renewable energy source, what must be done each time a tree
is chopped down?
)

(c) Inthe UK, electricity is generated using renewable and non-renewable energy sources.
The graph shows the percentage of electricity generated using renewable energy sources
between 1990 and 2005.

4.0+
3.5
3.0

Percentage

of electricity 2.5

gunc.ralud 2.0

using e

renewable 1.5 i

energy

sources 107
0.5 4
0.0 , , | | :
1990 1993 1996 1999 2002 2005

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

In 2015, the percentage of electricity generated using renewable energy sources is most

greater than 4%
likely to be equal to 4%
less than 4%

(€
(Total 4 marks)

Q15. Electricity is generated in power stations. It is then sent to all parts of the country through a
network of cables.

(@8 Complete the following sentence by using one of the words in the box.

Grid Power Supply

The network is called the NatioN@l ...........ooovvveeiiii e .
€y

(b) Inthe diagram, A, B, C and D are transformers.

()  Which transformer, A, B, C or D, is a step-up transformer?

Transformer .......oooeevveeveeveevnnnn..
1)

(i)  Which transformer, A, B, C or D, will supply homes, offices and shops?

Transformer .........oeveeveevivvnnnnnn.
1)
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(c) Complete the following sentence by drawing a ring around the correct line in the box.

In a step-down transformer, the potential difference (p.d.) across the

less than
primary coil is the same as the p.d. across the secondary coil.
more than
1)
(Total 4 marks)
Q16. The bar chart shows the different energy sources used to generate the UK's electricity in
2007.
| N
Fenewahle
Fozal fuels
IIIIIIIIIII:IIIIIIIIIIIIIIIIIIII:IIIIIIIIIIIIIIIIIIII:III
0 50 1aa 150 200 250 300

Electricity supply in billions of kilowatt-hours

(@ (i) Thewindis arenewable energy source.

Name one more renewable energy source used to generate electricity.

1)
(i) Complete the following sentence by drawing a ring around the correct line in the box.
decrease
Using less fossil fuels to generate electricity will | not change the
increase
amount of carbon dioxide emitted into the atmosphere.
1)
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(b) The graph shows how the demand for electricity in the UK varied over one day in the

winter.
f0000
s
s0000 "
Fi S
40000 == B aumE N
o~ oy
Power in EEEE -
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20000
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naon

Titme

(i)  Describe how the demand for electricity varied between 4.00 am and 10.00 am.

)
(i)  Which type of power station has the fastest start-up time?
Draw a ring around your answer.
coal natural gas nuclear oil
)

(Total 5 marks)
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Q17. The picture shows a solar-powered aircraft. The aircraft has no pilot.

Photo by NASA.

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

electrical heat light sound

energy into

.............................................................. energy.
&)

(b) Onasummer day, 175 000 joules of energy are supplied to the aircraft's solar cells every
second. The useful energy transferred by the solar cells is 35 000 joules every second.

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

useful energy transferred by the device
total energy supplied to the device

efficiency =

Show clearly how you work out your answer.

EffiCIENCY = e
@)

(i)  What happens to the energy that is not usefully transferred by the solar cells?

........................................................................................................................... "
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Q18.

(c) The aircraft propellers are driven by electric motors. As well as the solar cells, there are

fuel cells that provide additional power to the electric motors.

(i)  Suggest one advantage of the aircraft having fuel cells as well as the solar cells.

@)

(i)  Give one environmental advantage of using electric motors to drive the aircraft

propellers rather than motors that burn a fuel.

()

(i)  Eventually, the designers want to produce an unmanned aircraft that can fly at twice

the height of a passenger jet for up to six months.

Suggest one possible use for an aircraft such as this.

@)
(Total 8 marks)

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

Coal is burned to heat water N Steam drives a
I A e to "1 turbine.

produce steam.

Turbine turns a

Use words from the box to complete the block diagram

boiler condenser furnace generator

@
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(b) The diagram shows the energy transformations in a coal burning power station.

Electrical
energy
Input
energy
from
fuel

Energy lransferred
o the surroundings

Calculate the efficiency of the power station.
Write down the equation you use, and then show clearly how you work out your answer.

Efficiency = ..o,
@)
(c) Draw aring 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.
........................................................................................................................ "
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(e) Nuclear power stations generate electricity without burning a fuel.

Name the process by which a nuclear fuel provides the energy needed to generate
electricity.

@)

(Total 7 marks)

Q19. Four students are talking about the different energy sources used to generate electricity in
the areas where they live.

(@) Draw one line from where each student lives (List A) to the energy source in their area
(List B).

Draw only four lines.

List A List B
Where each student lives Energy
source
wind
Where | live is the sunniest part
of the country.
Waves
Where | live, the land is very flat
and it always seems to be windy.
Solar
Where | live, it is not safe to swim.
The sea is always too rough.
Tides
Where | live, you can see steam
coming out of the ground.
Geothermal
4
(b) All of the energy sources given in part (a) can be used to generate electricity.
What else do all these energy sources have in common?
1)
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(c) Ina hydroelectric power station, the energy from falling water is used to generate
electricity.

Which one of the following gives a disadvantage of a hydroelectric power station?

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

has a fast start-up time

large areas of land are flooded

polluting gases are produced

@)
(Total 6 marks)

Q20. (a) Most electricity in the UK is generated in power stations that burn fossil fuels.

The bar chart shows how much carbon dioxide is produced for each kilowatt-hour of
electricity generated using a fossil fuel.

Coal

ope o
of fuel Gas

01l

0 200 400 600 800 1000
Amount of carbon dioxide in grams per kilowatt-hour

(i)  Which fossil fuel produces the smallest amount of carbon dioxide for each kilowat-
hour of electricity generated?

@)
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(ii)

(iii)

Which one of the following statements gives the reason why the data has been
shown as a bar chart and not as a line graph?

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

Both variables are categoric.

Both variables are continuous.

One variable is categoric, the other is continuous.

Why does a nuclear power station not produce any carbon dioxide?

(b) Some types of power station generate electricity by burning straw.

Boiler Turbine Generator

(i)

(ii)

|

| Mo s oowow | | s
G — 1 B VR VR VI (R ] Electricity
N

DA A0 Condenser

Straw

Use words from the box to complete the following sentences.

boiler gas generator steam turbine water

Straw is burned in @ .......cceeeeieiiiiieieeeee e, Water is heated to make

Straw is a type of renewable energy source known as a biofuel.

Name one other type of renewable energy source used to produce electricity.

@)

()

(4)

@)
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(i) A power station generates 36 000 000 watts (36 MW) of electrical power by burning
straw. The average power used in each home in the UK over one year is 2000 watts.

Calculate the number of homes that the power station could supply electricity to.

Show clearly how you work out your answer.

@)
(Total 10 marks)

Q21. The diagram shows a small-scale, micro-hydroelectricity generator which uses the energy

of falling river water to generate electricity. The water causes a device, called an Archimedean
screw, to rotate.

The Archimedean screw is linked to the generator by a gearbox.

Generator

screw

(@)

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

The gravitational potential energy of the falling water is transformed

chemical

into the | electrical | energy of the Archimedean screw.

kinetic

)
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(b) A micro-hydroelectric generator is very efficient. Most of the input energy from the falling
water is transformed into useful electrical energy.

Which one of the following Sankey diagrams, X, Y or Z, shows the energy transformations

produced by this generator?

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

Input
energy
from
falling
water

Sankey diagram X

Input

energy ||

from
falling
water

Sankey diagram Y

Input

from
falling
water

energy |\

Sankey diagram Z

R

Wasted energy

T

Useful

— electrical

energy
output

Useful

)electrical

energy
output

Wasted energy

(HH

W

EmE

Useful

>elec:trical

energy
output

Wasted energy

Sankey diagram

(c) A micro-hydroelectric system generates about 60 kW of electricity, enough for 50 homes.
A conventional large-scale hydroelectric power station may generate more than 5 000 000

kW of electricity.

(i)  Give one advantage of a conventional large-scale hydroelectric power station
compared to a micro-hydroelectric system.

@)

@)
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(d)

()

(i)  Which one of the following statements gives a disadvantage of a conventional
large-scale hydroelectric power station compared to a micro—hydroelectric system?

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

Energy is wasted as heat and sound.

Large areas of land are flooded.

A constant flow of water is needed.

@
The electricity generated by the micro-hydroelectric system is transferred directly to local
homes. The electricity generated by a conventional large-scale hydroelectric power station

is transferred to homes anywhere in the country through a system of cables and
transformers.

()  What name is given to the system of cables and transformers used to transfer
electricity to homes anywhere in the country?

@)

(i)  Using short cables to transfer electricity to local homes is much more efficient than
using very long cables to transfer electricity to homes anywhere in the country.

Why?

@)

Nepal is a mountainous country with over 6000 rivers. In Nepal, 9000 kW of electricity are
generated using micro-hydroelectric generators.

Suggest one reason why in the UK much less electricity is generated using micro-
hydroelectric generators, than in Nepal.

)
(Total 7 marks)
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Q22.

(&) The pie chart shows the energy sources used by one company to generate
electricity.

()  Which two energy sources used by the company do not produce any polluting

gases?
............................................. AN .
(1)
(i)  Calculate the percentage (%) of electricity that is generated using energy sources
that do not produce any polluting gases.
Percentage = ...
1)

(b)  Which graph, A, B or C, is most likely to show the electrical power output from a wind
turbine over one day?

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

FY F 9 F
Power Power Power
output output output
00:00 12:00 noon  24:00 00:00 12:00ncon  24:00 00:00 12:00ncon  24:00
Time Time Time
Graph A Graph B Graph C
Graph

@)
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(c) The government has said that more electricity must be generated from renewable energy
sources. A newspaper reported that:

'r_l‘it;r_e_v_d%:d_f_a_rt_ns, solar gengrat:rs
| and gas burning power station

ll need to be built
|

Why is the statement in the newspaper incorrect?

@)
(Total 4 marks)

Q23. In the UK, most electricity is generated in power stations that burn fossil fuels.

(@  Which type of fossil fuel power station has the shortest start-up time?

)
(b)
Step-up Step-down
fransformer transformer
(i)  Which of the parts labelled in the diagram form the National Grid?
(€
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(i) A step-up transformer is used near the power station.

Draw a ring around the correct answer in each box to complete each sentence.

current.
A step-up transformer increases the | power.

voltage.

Using a step-up transformer makes the distribution of electricity

(c) Electricity in the UK is also generated without using fossil fuels.

The graph shows how the percentage of electricity generated in the UK without using fossil

fuels changed between 1990 and 2010.

10+
g ]
8 ]
T ]
Percentage (%)
of electricity  ©
generated 5-
without using 4.
fossil fuels
3_
2_
1 ]
ﬂ T T T T 1 T T T T | T T T 1 T T T T T |
1990 2000 2010
Year

less dangerous.

more efficient.

work faster.

What does the data in the graph suggest will probably happen to the percentage of electricity

generated in the UK without using fossil fuels over the next 10 years?

@

@)

(Total 5 marks)
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Q24. The world’s biggest offshore wind farm, built off the Kent coast, started generating
electricity in September 2010.

(&) One advantage of using the wind to generate electricity is that it is a renewable energy
source.

(i)  Give one other advantage of using the wind to generate electricity.

)
(i)  Name one other renewable energy source used to generate electricity.
(€
(b) The graph shows how wind speed affects the power output from a large wind turbine.
3000
2500
Power
output in 4
kilowatts 1500
F,
1000
’J
500 yai
0
0 5 10 15 20 25 30
Wind speed in metres per second
(i)  What is the maximum possible power output from this wind turbine?
()
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(i)  Read this part of a newspaper article.

Cold weather stops wind turbines

For the past two weeks, most of the UK’s wind turbines have
been generating less than one sixth of their maximum power
output. To avoid major power cuts in the future, some experts
have said that more nuclear power stations need to be built to
provide a reliable source of energy.

Use the graph to explain why the power output from the wind turbines was less than
one sixth of the maximum.

@)
(i) Having more nuclear power stations will help to avoid power cuts in the future.
Which two of these reasons explain why?

Put a tick (v¥") in the boxes next to your answers.

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

The radioactive waste produced must be stored for many years.

Nuclear power stations do not depend on the weather to generate electricity.

)
(Total 6 marks)
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Q25. A student has read that a solar cell with a dirty surface will not work as well as a solar cell
with a clean surface.

To test the effect of a dirty surface on a solar cell, the student set up the following equipment.

Solar cell

= \ / K\::

Tracing paper

Voltmeter

Desk lamp
d

The student put the desk lamp a fixed distance from the solar cell. To represent the effect of a
dirty surface, the student covered the surface of the solar cell with pieces of tracing paper. Each
time the student added a piece of paper, she measured the output voltage of the solar cell.

(@) The results taken by the student have been used to draw the graph below.

1.6

1.4 4

1.2 ~

1.0 i

Voltmeter b
reading 0.8 p
in volts e

0.6 T

0.4 =

0.2

0.0
0 1 2 3 4 5 6 7 8

Number of sheets of tracing paper

(i)  One of the results seems to be anomalous.

Draw a ring around the anomalous data point on the graph.
1)
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(i)  The larger the number of sheets of tracing paper used, the lower the intensity of the
light reaching the solar cell.

Draw a ring around the correct answer in the box to complete the sentence.

a decrease in

A decrease in the intensity of the light reaching the solar cell causes | no change to

an increase in

)
the output voltage from the solar cell.

(b)

People can buy panels of solar cells to generate electricity for their homes.
Any surplus electricity can be sold to the electricity supply company.

(i)  Give one environmental advantage of generating electricity using solar cells rather
than generating electricity in a coal-burning power station.

)

(i) A homeowner pays £7600 to have solar panels fitted on the roof of their house.

The homeowner expects to save £950 each year from reduced energy bills and from
selling the electricity.

Assuming these figures to be correct, calculate the pay-back time for the solar
panels.

Show clearly how you work out your answer.

@

(i) Draw a ring around the correct answer in the box to complete the sentence.

decrease

Allowing the surface of the solar panels to become very dirty will not change

increase

the pay-back time.

@)
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(iv)  Explain your answer to part (b)(iii).

)
(Total 8 marks)

Q26. Electricity is generated in power stations. It is then sent to all parts of the country through a
network of cables.

(@) Complete the following sentence by using one of the words in the box.

Grid Power Supply
The network is called the National .............cocveiiiiiiiii e .
)
(b) Inthe diagram, A, B, C and D are transformers.
33000V
(e 11 000V
ﬁ-—b 230V
()  Which transformer, A,B,C or D, is a step-up transformer?
Transformer ........cccooeeeeens
(€
(i)  Which transformer, A, B, C or D will supply homes, offices and shops?
Transformer ........cccceeeeeeenie
)
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(c) Complete the following sentence by drawing a ring around the correct line in the box.

In a step-up transformer, the potential difference (p.d.) across the

@

(Total 4 marks)

less than
primary coil is the same as the p.d. across the secondary coil.
more than
Q27. The picture shows a solar-powered aircraft. The aircraft has no pilot.

By NASA/Nick Galante [Public domain], via Wikimedia Commons

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

electrical heat light sound

Solar cells are designed to transform .........cccceviieeriie e energy

@
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(b) Onasummer day, 175 000 joules of energy are supplied to the aircraft's solar cells every
second. The useful energy transferred by the solar cells is 35 000 joules every second.

Use the equation in the box to calculate the efficiency of the solar cells.

useful energy transfermred by the device

efficien =
©y total energy supplied to the device

Show clearly how you work out your answer.

EffiCIENCY = oviiie
2
(c) The aircraft propellers are driven by electric motors.
Give one environmental advantage of using electric motors to drive the aircraft propellers
rather than motors that burn a fuel.
1)

(Total 5 marks)

Q28. Wind and tides are energy sources that are used to generate electricity.
(@) Complete each sentence by putting a tick ( v") in the box next to the correct answer.

(i) Thewindis

a non-renewable energy source.

a constant energy source.

an unreliable energy source.

@)
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(i)  The tides are

a renewable energy source.

a constant energy source.

an unreliable energy source.

@)

(b) If wood is to be used as a renewable energy source, what must be done each time a tree
is chopped down?

)

(c) Inthe UK, electricity is generated using renewable and non-renewable energy sources.
The graph shows the percentage of electricity generated using renewable energy sources
between 1990 and 2005.

4.0+
3.5
3.0
Percentage
of electricity 2.5
generated
using 2.01
renewable ¢
energy ’
sources 104
0.5
0.0

I I T I 1
1980 1993 1996 1999 2002 2005
Year
Complete the following sentence by drawing a ring around the correct answer in the box.

In 2015, the percentage of electricity generated using renewable energy sources

greater than 4 %.
is most likely to be equal to 4 %.

less than 4 %.

1)
(Total 4 marks)
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Q29. The picture shows a temporary road traffic information board.

Solar cells

LED information
board

The batteries power the LEDs used in the information board.
The solar cells keep the batteries charged.

(@ Use words from the box to complete each of the following sentences.

chemical electrical light sound

The solar cells transfer light €nergy to .........ccocceviiciei i energy.

The batteries transfer ... energy to electrical energy.

The LEDs transfer electrical energy to .......ccccccveviieeiiiiesvee e energy.
®)

(b) When the total energy input to the solar cells is 200 joules, the useful energy output from

the solar cells to the batteries is 50 joules.

Calculate the efficiency of the solar cells.

Use the correct equation from the Physics Equations Sheet.

EffiCiEnCY = ..o

@)
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(c) Which one of the following statements gives the reason for using solar cells to charge the
batteries?

Tick (v") one box.

Solar cells will charge the batteries day and night.

The information board can be used anywhere it is needed.

A small number of solar cells produce a lot of electricity.

)
(Total 6 marks)

Q30. Three energy sources used to generate electricity are given in List A.
Statements about the energy sources used to generate electricity are given in List B.

Draw one line from each energy source in List A to the statement about the energy source in
List B.

List A ListB
Energy source Statement about energy source

Uses energy from falling water

Geothermal

Uses energy from inside the Earth

Hydroelectric

Is unpredictable

Nuclear

Produces dangerous waste

(Total 3 marks)
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Q31. (a) A student investigated how the number of blades on a wind turbine affects the output
voltage of the turbine.

The student used the apparatus shown in the diagram.

Wind turbine

|~ Clamp stand

Voltmeter

The fan was used to turn the wind turbine.
(i)  The fan was always the same distance from the wind turbine.
Why?

@
(i)  After switching the fan on, the student waited 20 seconds before taking the voltmeter
reading.
Suggest why.
)
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(iiiy The student changed the number of blades on the wind turbine.

The student’s results are shown in the scatter graph.

1.2

1.0 *x X

0.8

QOutput I T
voltage 0.64! Ty
in volts

0.4

0.2

0.0

0 1 2 3 4 5 6

Number of blades

What conclusion can be made from the results in the scatter graph?

@
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(b) The amount of electricity generated using wind turbines is increasing.

Which graph, A, B or C, is most likely to show the electrical power output from a wind
turbine over one day?

Graph A Graph B Graph C
F 3
Power Power Power
output output output
0000 12.00 noon  24.00 0000 1200noon  24.00 0000 1200ncon  24.00
Time Time Time

Write the correct answer, A, B or C, in the box.

Give a reason for your answer.

)
(Total 6 marks)

Q32. (@ The pie chart shows the proportions of electricity generated in the UK from different
energy sources in 2010.

Renewable
7% -

()  Calculate the percentage of electricity generated using fossil fuels.

@)
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(i)  The pie chart shows that 7% of electricity was generated using renewable energy
sources.

Which one of the following is not a renewable energy source?

Tick (+) one box.

Oil

Solar

Wind

(1)
(b) Complete the following sentence.
In some types of power station, fossil fuels are burned to heat ............cccccceevvnneen. to
produce steam.

@)

(c) Burning fossil fuels releases carbon dioxide into the atmosphere.

Why do many scientists think adding carbon dioxide to the atmosphere is harmful to the
environment?

Tick (") one box.

Carbon dioxide is the main cause of acid rain.

Carbon dioxide causes global warming.

Carbon dioxide causes visual pollution.

@)
(Total 4 marks)
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