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INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate
number in the boxes on the first page. Please write
clearly and in capital letters.

Use black ink. HB pencil may be used for graphs and
diagrams only.

Answer ALL the questions.

Read each question carefully. Make sure you know
what you have to do before starting your answer.

Write your answer to each question in the space
provided. Additional paper may be used if necessary
but you must clearly show your candidate number,
centre number and question number(s).

INFORMATION FOR CANDIDATES

Your quality of written communication is assessed in
questions marked with a pencil ().

A list of physics equations is printed on pages 4-5.

The number of marks is given in brackets [ ] at the
end of each question or part question.

The total number of marks for this paper is 60.
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TWENTY FIRST CENTURY SCIENCE EQUATIONS

USEFUL RELATIONSHIPS

THE EARTH IN THE UNIVERSE

distance = wave speed x time

wave speed = frequency x wavelength

SUSTAINABLE ENERGY
energy transferred = power x time

power = voltage x current

energy usefully transferred

o
total energy supplied x1007%

efficiency =



EXPLAINING MOTION

distance travelled

speed = time taken

change in velocity

acceleration = .
time taken

momentum = mass x velocity

change of _ resultant " time for which
momentum — force it acts

distance moved in the
direction of the force

work done

by a force ~ force x

amount of energy transferred = work done

change in gravitational
potential energy

kinetic energy = 1 X Mass x [velocity]2

2

vertical height

= weight x = e rence

ELECTRIC CIRCUITS

power = voltage x current

voltage

resistance =
current

voltage across number of turns in

primary coil _ primary coil
voltage across =~ number of turns in
secondary coil secondary coil

RADIOACTIVE MATERIALS

energy = mass x [speed of lightin a vacuum]2
5
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Answer ALL the questions.

1

In 2000 some astronomers announced the discovery
of a planet around the star Epsilon Eridani. Variations
in the light from the star allowed the astronomers to
detect the planet. The light took 10.5 years to reach
the Earth.

The planet is about 380 times more massive than the
Earth and takes 7 years to complete one orbit around
Epsilon Eridani.

(a) (i) How far away from us is the planet?

answer [2]

(ii) How could the distance to the star Epsilon
Eridani have been measured?

Put ticks (v) in the boxes next to the TWO
correct answers.

using parallax

sending a space ship

comparing its relative brightness

asking people who live there

using a laser

[2]



(iii) Put these distances, A, B, C, D and E, in order
from smallest to largest.

A -The diameter of the Earth’s orbit.

B -The diameter of the solar system.

C —The diameter of the Earth.

D -The distance from the Earth to Epsilon
Eridani.

E -The diameter of the Sun.

One has been done for you.

smallest | C largest

[2]



(b) The initial report by the astronomers was
published in a peer-reviewed scientific journal.

Why is this process important for the acceptance
of the astronomers’ findings?

Put ticks (v') in the boxes next to the TWO correct
answers.

It allows other astronomers to try
and repeat the finding.

The astronomers’ friends will be
able to see their results.

It shows the astronomers are
scientists.

The findings can be evaluated by
other astronomers.

Only astronomers are allowed to
write articles for the journal.

[2]



(c) In 2010 astronomers discovered a new solar
system with a large star and at least THREE large
planets.

Paul works in a planetarium. His job is to draw a
labelled diagram of the new solar system showing
the planets’ orbits.

He thinks that there are probably other smaller
objects in the new solar system which the
astronomers cannot detect at such an enormous
distance.

These types of smaller objects are also found in
our solar system. Paul adds these to his drawing.

Draw a labelled diagram of the new solar system

opposite, including some objects that Paul might
have added to his diagram.

10



The quality of written communication will be
assessed in your answer.

[6]
[Total: 14]
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2 The diagram shows seafloor spreading at the
boundary between two tectonic plates.

The arrows show the direction the plates are moving.

A B C D

“plate 4—/\# plate™

(a) Where are the youngest rocks, at A, B, C or D?

answer [1]

(b) (i) What causes the seafloor spreading?

[2]

(ii) How does seafloor spreading provide support
for Wegener’s theory of continental drift?

[2]
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(c) When Wegener presented his theory of continental
drift it was not accepted by other scientists.

Which statements give reasons for the
REJECTION?

Put ticks (v') in the boxes next to the TWO correct
answers.

There was a geometric fit between
continents.

The movement of continents could not be
detected.

The same type of fossil could be found on
different continents.

Mountains are only found in the middle of
continents.

There were simpler explanations for the
same evidence.

[2]
[Total: 7]
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3 Here is a list of some types of waves.
INFRARED
MICROWAVE
SOUND
ULTRAVIOLET
X-RAY

(a) Use waves from the list above to answer the
following questions.

You may use each wave once, more than once or
not at all.

(1) Which wave is NOT in the electromagnetic
spectrum?

answer [1]

(ii) Which wave has photons with the lowest
energy?

answer [1]

(iii) Which wave has the highest frequency?

answer [1]

(iv) Which wave can be used to find metal objects
in a suitcase?

answer [1]

14



(v) Which wave is absorbed by the ozone layer in
the atmosphere?

answer [1]

(b) Which ONE of the following properties is the same
for all waves in the electromagnetic spectrum?

Put a tick (v') in the box next to the correct
property.

colour

intensity

speed in a vacuum

wavelength

[1]

[Total: 6]
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4 Scientists use models to help them think about
difficult ideas. The diagram shows a general model for
radiation.

radiation travels
radiation ||(may be reflected, transmitted radiation

source or absorbed by materials detector
during the journey)

Prinul lives in the countryside, where there are no
street lights.

He thinks this model of radiation works well because
it explains why he can see a road sign at night when
he uses his car headlights.

Is he correct?

Justify your conclusion carefully.

16



The quality of written communication will be
assessed in your answer.

[6]

[Total: 6]
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5 (a) Sometimes people get confused over what the
greenhouse effect is.

Which three statements are parts of a description
of the greenhouse effect?

Put ticks (v) in the boxes next to the THREE
correct answers.

Carbon dioxide absorbs some radiation
in the Earth’s atmosphere.

The ozone layer is in the Earth’s
atmosphere.

The atmosphere reflects radiation from
the Sun.

The Earth absorbs some radiation and
then emits radiation.

The Earth is warmer than it would
otherwise be.

The North and South Poles are colder
than the equator.

Ultraviolet radiation comes from the
Moon.

[3]
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(b) What will happen to the Earth’s temperature if the
energy reaching the Earth from the Sun is greater
than the energy being radiated away from the
Earth?

Put a tick (v') in the box next to the correct answer.

increase

stay the same

decrease

[1]

(c) (i) Which ONE of the following is not DIRECTLY
caused by global warming?

Put a tick (v') in the box next to the correct
answer.

climate change

rising sea levels

increasing skin cancer

icecaps melting

[1]
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(ii) Over the last century global temperatures have

[Total: 6]

increased. The number of people with mobile
phones has also increased.

Which word best describes the relationship
between global temperature and the number of
people with mobile phones?

CAUSE

CORRELATION

EVIDENCE

VARIABLE
[1]
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6 (a) Electricity is a very convenient form of energy.
Give two reasons why.

1

2

[2]

(b) Why is electricity called a secondary energy
source?

Put a tick (v') in the box next to the correct answer.

It is produced by motors.

It was the second energy source discovered.

It is used to power secondary schools.

It is produced using another energy source.

[1]

(c) What is the electricity mains supply voltage to
homes in the UK?

voltage = Vv [1]

[Total: 4]
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7 A type of wave power generator is being tested in the
North Sea (see opposite).

As the waves pass the generator they make it bend.
This bending movement is used to produce electricity.

The electricity can then be distributed using the
National Grid.

(a) Waves are a RENEWABLE energy source.

What is meant by ‘renewable energy source’?

[1]

22



PLI [euolieN
o} 9|ged

a|geo

eos 9] UO SOAEBM

Jojelausb

23



(b) The wave generator only works when the wave
speed is under 10m/s.

Waves passing the generator have a frequency of
0.2Hz and a wavelength of 40 m.

Use the data above to show whether or not the
wave generator will work with these waves.

Show any calculation.

[2]

24



(c) The wave generator is 150m long. When it is
working, it produces 750kdJ of electrical energy
from a wave energy input of 8250 kJ each second.

(i) Complete the Sankey diagram for the
generator.

electrical energy

wave energy

wasted energy

[2]
(ii) Calculate the efficiency of the generator.

Show your calculation.

efficiency = % [2]

25



(d) The average power output of the generator
is 750 kW.

(i)

(ii)

[Total: 11]

How much energy will it produce in one day?
Give your answer in kilowatt hours.

Show your calculation.

energy = kWh [2]

The electricity from the generator can be sold
for 11p per kWh.

How much can the generator earn in one day?

answer = [2]

26
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8 A smallisland in the South Atlantic Ocean needs to
produce more electricity than it can at present.

Here is some information about the electricity
production on the island.

Electricity consumption..........cccccvveenninnns 15880000 kWh
Electricity production ...........ccoveeiiiineennnn. 16000000 kWh
Produced by burning oil and peat............cccceerreeene. 100%
Produced by hydroelectricity ........ccccoimmmiiiineinineninnnns 0%
Produced by nuclear.........cccoommiiimiiimciiieeiireeenees 0%
Produced by wind ..........cueiiiiimmninnmeesnnnesssnnsssssnnnes 0%
Produced by waves/tides........cccccceiiimmiiiiiecninnnecsnnnnes 0%
Oil imported........ccommreeee, 248.9 barrels/day
Peat used for fuel ......cccccorrmiiiiimeiinineennnn, 13000 ton/year

Use the data above and your knowledge of energy
sources to suggest an energy production plan for the
island to produce more electricity in the future.

Justify your suggestions.
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The quality of written communication will be
assessed in your answer.

[6]

[Total: 6]

END OF QUESTION PAPER

29



BLANK PAGE

30



BLANK PAGE

31



OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content
that it uses in its assessment materials. OCR has attempted to identify and
contact all copyright holders whose work is used in this paper. To avoid the
issue of disclosure of answer-related information to candidates, all copyright
acknowledgements are reproduced in the OCR Copyright Acknowledgements
Booklet. This is produced for each series of examinations and is freely
available to download from our public website (www.ocr.org.uk) after the live
examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any
third-party content in this assessment material, OCR will be happy to correct
its mistake at the earliest possible opportunity.

For queries or further information please contact the Copyright Team, First
Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment
is the brand name of University of Cambridge Local Examinations Syndicate
(UCLES), which is itself a department of the University of Cambridge.

32




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


