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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)

Turn over P
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2 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/H150220/S05/3463/3F

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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3 Acastle 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
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4 (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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5 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)

(1) 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)
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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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6 (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)
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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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7 (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)
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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.

END OF QUESTIONS
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