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1 The diagram shows two satellites orbiting the Earth.

Satellite B in a
polar orbit

Satellite A in a
geostationary orbit

The two satellites have the same mass.

(a) Complete the following sentences by crossing out the two lines in each box that are wrong.

less than
(1) The time for one orbit by satellite B is | the same as | the time for one orbit by
satellite A. more than
(1 mark)
less than
(i1)) The force of attraction between the Earth and satellite B is | the same as | the force of
attraction between the Earth and satellite A. more than
(1 mark)
(b) A communication satellite is put into a geostationary orbit.
Describe a geostationary orbit.
(2 marks)
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2 (a) The diagram shows an object in orbit around the Sun.

Which one of the following is the object most likely to be?

Draw a ring around your answer.

comet moon planet star
(1 mark)
(b) The Sun is part of the Milky Way galaxy.
What is a galaxy?
(1 mark)
(c) Complete the following sentence by choosing the correct words from the box.
Each word may be used once or not at all.
dwarf giant neutron proton supernova
Ifared oo star is large enough, it may eventually blow
up in an explosion called a ......ccccvevievienienieee e , leaving behind a very
ENSE .o star.
(3 marks)

Turn over P
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3 The diagram shows the types of wave that make up the electromagnetic spectrum.

gamma rays | X-rays ultraviolet

light infra red | microwaves | radio

(a) Which type of wave:

(i) has the longest wavelength and lowest frequency;

(i1) can be used to kill harmful bacteria in food;

(iii)  is used in sunbeds to give a sun-tan;

(iv) is used to send information between mobile phones?

(b) Complete the following sentence by crossing out the two lines in the box that are wrong.

The speed of light rays through space is

G/H150222/S05/3451/F

faster than
the same as
slower than

the speed of radio waves through space.

(1 mark)
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(c) The picture shows a horse being prepared for an X-ray.

The person who will take the X-ray and the person holding the horse are wearing special aprons.
These aprons have a lead lining.

Explain why the lead lining is important.

To gain full marks in this question you should write your ideas in good English. Put them into
a sensible order and use the correct scientific words.

(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
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4 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.

Solar cells

- — @&
ABCO012|

(a) 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
(1) The energy input to the solar cells 1S ......cccocvrvirrviieiiecieiieeeiee, energy.
(1 mark)
(i1)) The useful energy output from the solar cells IS ......ccceveerieieeieiniinieieeee, energy.
(1 mark)
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(b) Forevery 500] 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

Efficiency = - -
total energy supplied to device

(2 marks)

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

Tick (v) 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.

(1 mark)
(d) The graph shows how the cost of producing electricity using solar cells has changed.
60
50
401
Cost per
Unit of
electricity
in pence
20
10
O T T T T T
1985 1990 1995 2000 2005 2010
Year
Use the graph to predict the cost of one Unit of electricity in 2010.
(1 mark)

Turn over P

G/H150222/S05/3451/F

LEAVE
MARGIN
BLANK



5 (a) Radiation is around us all of the time. The pie chart shows the sources of this radiation.

Rocks
and
buildings

Radon gas

(i) What is the main source of this radiation?

(b) Radiation can cause cancer. The graph shows that the risk of cancer depends on the radiation
dose a person is exposed to.

High A
) Known effect
Risk of
cancer
’
’
. ’
,* Probable effect
Low kZ -
Low High

Radiation dose

Complete the following sentence.

The oo, the dose of radiation a person gets, the greater the risk of cancer.
(1 mark)
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(c) A worker in a nuclear power station wears a special badge (diagram 1). Diagram 2 shows what
is inside the badge. When the film inside the badge is developed, it will be dark in the places
where it has absorbed radiation.

d
poa'
Lead

Photographic film in very
| thin black plastic jacket

Diagram 1 Diagram 2

-—

Aluminium --w—— radiation

-

Which part of the film, X, Y or Z, would darken if the worker had received a dose of alpha
radiation?

TURN OVER FOR THE NEXT QUESTION

Turn over P
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6

(a) Combing dry hair with a plastic comb makes the comb become positively charged.

Why does the comb become positively charged?

negatively charged or uncharged.

Write under each box whether the two objects will:

repel each other;

attract each other;

do nothing.

T

G/H150222/S05/3451/F
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(b) Two objects are drawn in each of the boxes A, B and C. Each object is positively charged,

Paper

(3 marks)
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(c) The following sentences describe how a photocopier uses static electricity to make a photocopy.
The sentences are in the wrong order.

A The charge left on the plate has the same pattern as the black parts of the original page.

B The paper is heated to make the powder stick; this is now a photocopy of the original
page.

C The copying plate is given a charge. An image of the page to be copied is projected onto
the plate.

D The charged parts of the plate attract particles of black powder.
E The black powder is transferred from the plate onto a piece of paper.
F Where light hits the plate, the charge leaks away.

Arrange the sentences in the right order. Start with sentence C and end with sentence B.

(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
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7 The table shows how the count rate from a radioactive substance changes in 10 days.

Time in days

10

Count rate in

counts per minute

880 | 555 | 350

220

140

90

(a) Draw a graph of count rate against time.

The first two points have been plotted for you.

1000

900

800

700

600

e
X

Count rate

in counts 500

per minute

400

300

200

100

3

4 5

6

Time in days

7

10

(3 marks)

(b) (1) Use your graph to find out how long it takes for the count rate to fall from 880 counts per
minute to 440 counts per minute.

(il)) What is the half-life of this substance?

G/H150222/S05/3451/F
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(c) The table gives the half-life

and type of radiation given out by four different radioactive

isotopes.
Radioactive Half-life | p . 4iation given out
isotope in days
bismuth-210 5.0 beta
polonium-210 138.0 alpha and gamma
radon-222 3.8 alpha
thorium-234 24.1 beta and gamma

Some samples of each isotope have the same count rate today. Which sample will have the

lowest count rate one month from today?

TURN OVER FOR THE NEXT QUESTION

G/H150222/S05/3451/F

Turn over P

LEAVE
MARGIN
BLANK



14

8 (a) Scientists think that South America and Africa were once joined together. The diagram gives

evidence for this idea.

Africa

South
America

t " Fossils of
1
:% i cynognathus

So-m--- ) found

Which two of the following statements give evidence that Africa and South America were once

joined together?
Tick (v') the box next to each of your choices.

There are active volcanoes in Africa and South America.

Fossils of cynognathus are found in Africa and South America.

The shapes of the west coast of Africa and the east coast of

South America almost fit together.

There are deserts in Africa and South America.

Earthquakes occur in Africa and South America.

G/H150222/S05/3451/F
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(b) Complete these sentences by choosing the correct words from the box.
Each word may be used once or not at all.

continental crust earthquake evolution
mantle mountain tectonic
The theory of ....cccoevvieiiiiieeeeeeee e, drift can explain how Africa and South America

moved apart and why both have mountain ranges. Many scientists did not agree with the
theory. They thought that mountains were formed because the Earth had cooled down,
making the ........ccoceeviieviiierieeeiee e shrink. Many years later other scientists found that the
Earth’s lithosphere was broken into a number of large pieces. These pieces, called

........................................... plates, are moving apart very slowly.
(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
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9 (a) Name each of the following circuit symbols.

(b) The diagram shows a circuit.

— ¥ o o

(i) Name part A.

(i) Name part B.

(i) What will you see happen when the switch is closed?

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

G/H150222/S05/3451/F
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(c) (i) Complete the table for an AND gate.

First Second Output
input input
0 U I
1 U I
0 |
1 L

(i) What is this sort of table called?

(1 mark)

(iii)) Draw the circuit symbol for an AND gate.

(1 mark)

(d) In another circuit, two electronic components are connected in series. The table shows the
output from them when it is dark and when it is light.

Condition Output

1

Complete the boxes by adding the names of two suitable components in their correct order.

G/H150222/S05/3451/F
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(2 marks)

Turn over P
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10 (a) The diagram shows two parallel rays of light, a lens and its axis.

(i) Complete the diagram to show what happens to the rays.

(2 marks)

(i) Name the point where the rays come together.

(i) Which point A, B, C, D or E shows the focal point for this diagram? Point..................
(1 mark)
(i1)) Explain your answer to part (b)(i).
(1 mark)
(iii) What word can be used to describe this type of lens?
(1 mark)
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(c) Complete the following three sentences by crossing out the two lines in each box which are

wrong.
film
In a camera a converging lens is used to produce an image on a | lens
screen

larger than
The image is | smaller than the object.
the same size as

further away from
Compared to the distance of the image from the lens, the object is | nearer to
the same distance from

the lens.
(3 marks)

(d) Explain the difference between a real image and a virtual image.

TURN OVER FOR THE NEXT QUESTION

Turn over P
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11 The circuit shown has four identical ammeters.

©

(a) The table gives the current through two of the ammeters.

(i) Complete the table to show the current through the other two ammeters.

Ammeter Reading on ammeter in amps
A
A, 0.2
A, 0.3
Ay

(2 marks)

(i) Which one of the following statements is correct. Tick (v') the box next to your choice.

The resistance of P is more than 20 Q.

The resistance of P is equal to 20 Q.

The resistance of P is less than 20 Q.

Give a reason for your choice.

(2 marks)
G/H150222/S05/3451/F
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(b) (i) Write down the equation that links current, potential difference and resistance.

(1 mark)
(c) A second circuit contains an unknown component labelled X.
| F-—{ I
®
X
As component X is heated, the reading on the ammeter goes up.
What is component X?
Give a reason for your answer.
(2 marks)

Turn over P
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12 (a) The chart shows that the time taken by a planet to orbit the Sun depends on its distance from

the Sun.

13

12

11

10

Time to

orbit the 7

Sun in

Earth 6

years

(@)

(ii)

G/H150222/S05/3451/F

100 200 300 400 500 600
Distance from the Sun in millions of kilometres

700

800

How does the time taken by a planet to orbit the Sun depend on the distance the planet is

from the Sun?

Asteroids orbit the Sun. One asteroid is 550 million kilometres from the Sun.

Estimate how long this asteroid takes to orbit the Sun.

Time to orbitthe Sun= ........coovvvvveeeeenn.

Earth years
(1 mark)
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(b) The atmosphere on Venus contains a large percentage of a greenhouse gas.

Mercury

Venus

Earth

Average surface temperature 230°C

470°C

20°C

(i) Which one of these gases increases the greenhouse effect? Draw a ring around your

ansSwer.

argon carbon dioxide nitrogen

oxygen

(1 mark)

(i) Explain how the information in the table and the chart shows that the atmosphere of

Venus produces a greenhouse effect.

TURN OVER FOR THE NEXT QUESTION
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Turn over P
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13 (a) The diagram shows the ways in which heat energy can be transferred from an old house.

Roof 25%

) LT
|

Walls 25% %

Windows 20%

Draughts v

Floor 10%

(1) Calculate the percentage of energy transferred by draughts.

% energy transferred by draughts = ...........ccocvveiinnnen.
(1 mark)

(i) Complete the following sentence using one of the words from the box.

conduction convection radiation
Draughts transfer heat €nergy DY ........occveoiiiiiiiiiiieeee e .
(1 mark)
(i) State one way of reducing the heat transfer by draughts.

(1 mark)

G/H150222/S05/3451/F
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(b) The diagram shows a section through the walls of a house built in 1930.

Outside L Air Inside
brick wall cavity brick wall

§ Foundations g

Explain how the air cavity between the two walls reduces the heat transfer from the house.

(2 marks)

(c) The table shows the installation costs and yearly savings on energy bills for different methods
of insulating a house.

Method of insulation | Installation costin £ Yearly say m.g on
energy bills in £

Double glazing 4000 65

Loft insulation 240 60

Cavity wall insulation 600 80

(1) Give one reason why loft insulation is often fitted to an old house before double glazing
or cavity wall insulation.

(i1)) The time it takes for the saving on energy bills to equal the cost of installing the insulation
is called the pay-back time.

Calculate the pay-back time for loft insulation.

Turn over P
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14 (a) The diagram shows the horizontal forces that act on a moving motorbike.

Force B

(2 marks)

(i) What happens to the speed of the motorbike if force B becomes smaller than force A?

(b) The graph shows how the velocity of a motorbike changes when it is travelling along a straight
road.

25

20

15

Velocity
in metres
per second

10 /

0 2 4 6 8 10
Time in seconds
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(i) What was the change in velocity of the motorbike in the first 5 seconds?

(ii)) Write down the equation which links acceleration, change in velocity and time taken.

(iii) Calculate the acceleration of the motorbike during the first 5 seconds. Show clearly how
you work out your answer and give the unit.

(c) A car is travelling on an icy road.

Describe and explain what might happen to the car when the brakes are applied.

(2 marks)

(d) Name three factors, other than weather conditions, which would increase the overall stopping
distance of a vehicle.

(3 marks)

Turn over P
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15 (a) A student has fastened a ball to a piece of string and is swinging it round in a horizontal circle.

O

(i) The diagram below shows an overhead view of the movement of the ball.

Add an arrow, from the centre of the ball, to show the direction in which the ball would
move if the string broke at this instant.

(1 mark)

(i1) Complete the table to show how force F changes if the student changes what he is doing.
In each case, all the other factors stay the same.

If the student Force F needs to

uses a ball with a greater mass

swings the ball at a greater
speed | e,

swings the ball with a shorter
piece of string |

(3 marks)
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(b) The Moon orbits the Earth in a circular path.

Use words from the box to complete the three spaces in the sentence.

direction resistance speed velocity

You may use each word once, more than once or not at all.
The M0oON’s ....cccveeiriiiieiieeieee e, iS constant but itS ........ccceevevveiiieriieiieieeiens changes

DECAUSE IS vevvrerrerieriereeie e changes.
(2 marks)

(c) When any object moves in a circular, or nearly circular, path a force must act towards the centre
of the circle.

(i) What word is used to describe this force?

(i) The Moon orbits the Earth. What provides the force towards the Earth?

(iii) In an atom, name the particles which are moving in circular paths around the nucleus.

(iv) In the case of an atom, what word describes the forces which keep these particles moving
in circular paths around the nucleus?

TURN OVER FOR THE NEXT QUESTION

Turn over P
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16 (a) The diagram shows a lifebelt. It is hanging freely from hook Y.

(i) On the diagram, mark with an X the point where you think the centre of mass of the
lifebelt will be.

(1 mark)
(ii)) Explain why you have chosen this point.
(2 marks)
(b) The drawing shows Susan on a diving board. She is 1.5 metres from point P and she weighs
S00N.
1 1.5m !
o "
l
|
|
|
S00N

Calculate her moment (turning effect) about point P.
Show clearly how you work out your answer and give the unit.

(3 marks)

G/H150222/S05/3451/F
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(c) Susan has a case with wheels.

When she packs this case, she puts the heaviest items at the end where the wheels are.
This means that the heaviest items are less likely to crush the other contents and it helps her to
find things when she opens the case.

Explain another advantage of packing her case in this way.

1o gain full marks in this question you should write your ideas in good English. Put them into
a sensible order and use the correct scientific words.

TURN OVER FOR THE NEXT QUESTION

Turn over P
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17 (a) A microphone connected to an oscilloscope picks up the sound from a siren. The trace produced
on the oscilloscope screen is shown below.

Describe how the wave changes as it goes across the screen from left to right (—).

1o gain full marks in this question you should write your ideas in good English. Put them into a
sensible order and use the correct scientific words.

(b) An African bat produces a sound wave with a frequency of 212 kHz and a wavelength of 0.0016 m.

)

(ii)

(iif)

The sound made by the bat is above the limit of human hearing.
What name is given to this type of sound?

Calculate the speed of this sound wave through the air. Show clearly how you work out your
final answer.

END OF QUESTIONS
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