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EQUATIONS

efficiency = useful energy output
total energy input

wave speed = frequency × wavelength

power = voltage × current

energy (kilowatt hours) = power (kW) × time (h)

speed = distance
time taken

acceleration = change in speed
time taken

force = mass × acceleration

work done = force × distance

power = work done
time
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Answer all the questions.

Section A – Module P1

1 Dan heats some ice using a Bunsen burner.

 He measures the temperature until the ice turns to water and boils.

 Look at the graph of his results.

A B C D

time

temperature

 (a) Which part of the graph shows the fastest increase in temperature?

  Choose from:      A      B      C      D

answer  .......................................................  [1]

 (b) Which part of the graph shows the ice melting?

  Choose from:      A      B      C      D

answer  .......................................................  [1]

 (c) Time is measured in seconds (s).

  (i) What is temperature measured in?

   Choose from:      J      N      °C      W

answer  .......................................................  [1]

  (ii) What is energy measured in?

   Choose from:      J      N      °C      W

answer  .......................................................  [1]

[Total: 4]



4

© OCR 2010

2 Jake’s house costs a lot to heat.

 The diagram shows the cost of heat escaping from his house per year.

roof
£300

walls
£500

windows
£400

draughts
£200

 (a) Where does most heat escape through?

  Choose from:

draughts      roof      walls      windows

answer  ...............................................................................................................................  [1]

 (b) Jake can reduce heat loss from his house.

  (i) How can Jake reduce heat loss through the windows?

 ...........................................................................................................................................

 ....................................................................................................................................  [1]

  (ii) How can Jake reduce heat loss through the roof?

 ...........................................................................................................................................

 ....................................................................................................................................  [1]
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 (c) Jake has cavity wall insulation fitted.

foam

  (i) The foam in the wall contains small air bubbles.

   Why is the air in the foam important?

 ...........................................................................................................................................

 ....................................................................................................................................  [1]

  (ii) Cavity wall insulation costs £1200 to fit.

   This reduces Jake’s heating bill by £300 every year.

   Calculate the payback time for cavity wall insulation.

 ...........................................................................................................................................

 ...........................................................................................................................................

answer  .............................................. years [1]

Turn over for remainder of question 2
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 (d) Jake puts shiny foil behind each radiator.

  This reduces heat loss.

  Look at the diagram.

wall

shiny foil

radiator

  Explain how the foil reduces his heating bills.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................  [2]

[Total: 7]
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3 Waves carry energy.

 (a) Look at the diagram of a water wave.

A D
E

B

C

  Complete the sentences.

  The amplitude is shown by letter………… .

  The wavelength is the distance between letters ………… and ………… . [2]

 (b) There are different types of wave.

  Look at the list.

gamma

infrared

microwave

radio

ultraviolet

  (i) Which type of wave causes a suntan?

   Choose from the list.

answer  ........................................................................................................................  [1]

  (ii) Which type of wave is used to send a text message from a mobile phone?

   Choose from the list.

answer  ........................................................................................................................  [1]

Turn over for remainder of question 3
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 (c) A wave has a frequency of 0.2 Hz.

  (i) Explain what frequency means.

 ...........................................................................................................................................

 ....................................................................................................................................  [1]

  (ii) The wave has a wavelength of 5 m.

   Its frequency is 0.2 Hz.

   Calculate the speed of the wave.

   The equations on page 2 may help you.

 ...........................................................................................................................................

 ...........................................................................................................................................

answer  ................................................. m/s [2]

[Total: 7]
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4 The average temperature of the Earth is increasing.

 This is called global warming.

 Describe two possible causes of global warming.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ...................................................................................................................................................  [2]

[Total: 2]
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Section B – Module P2

5 This question is about electrical power.

 Look at the table of electrical appliances.

appliance power rating 
in W

time used
per week
in hours

hair dryer 1500 0.5

iron 2000 3

microwave oven 1000 1

toaster 1500 2

vacuum cleaner 1900 1

 (a) The iron costs the most to use per week.

  There are two reasons why the iron costs the most to use.

  Write down the two reasons.

1  ................................................................................................................................................

2  .........................................................................................................................................  [1]

 (b) (i) The power rating of the toaster is 1500 watts (W).

   When converted to kilowatts (kW) the power rating is 1.5 kW.

   Calculate how many kilowatt hours (kWh) of electrical energy are used by the toaster in 
two hours.

   The equations on page 2 may help you.

 ...........................................................................................................................................

 ...........................................................................................................................................

answer  .................................................  kWh [2]

  (ii) The cost of a kilowatt hour of electrical energy is 12 pence.

   Calculate the cost of the electrical energy used by the toaster in two hours.

 ...........................................................................................................................................

answer  ............................................. pence [1]

[Total: 4]
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6 The Sun transfers energy to the Earth.

 (a) Complete the following sentence.

  The two main types of energy transferred from the Sun to the Earth are

  ………………………… energy and ………………………… energy. [2]

 (b) Energy from the Sun can produce convection currents in the air.

  Convection currents have energy in them.

  Explain how the energy can be harnessed and converted to useful energy.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................  [2]

 (c) (i) The Sun gives out rapid bursts of ionising radiation.

   The ionising radiation is ejected at high speed from the Sun.

   The radiation interferes with signals from artificial satellites.

   What are these rapid bursts of ionising radiation called?

 ....................................................................................................................................  [1]

  (ii) Write down one use of an artificial satellite.

 ....................................................................................................................................  [1]

[Total: 6]
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7 There are three types of nuclear radiation. 

  • alpha (�)

  • beta (�)

  • gamma (�)

 (a) Which type of nuclear radiation has the greatest penetrating power?

 ............................................................................................................................................  [1]

 (b) Nuclear radiation can pass through substances.

  The radiation can collide with atoms in the substance.

  What happens to these atoms?

 ............................................................................................................................................  [1]

 (c) Background radiation is all around us in the atmosphere.

  What causes background radiation?

 ............................................................................................................................................  [1]

[Total: 3]

8 Emily is investigating the dynamo effect.

 She sets up the experiment shown in the diagram.

N S

0

ammeter

circuit
magnet

 (a) How can Emily make a current flow in the circuit?

 ............................................................................................................................................  [1]

 (b) A dynamo produces alternating current (AC).

  What type of current does a battery produce in a circuit?

 ............................................................................................................................................  [1]

[Total: 2]
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9 This question is about the Solar System and the Universe.

 (a) There are many objects in the Universe.

  Some are shown below.

asteroid      black hole      comet

Earth      Moon      star

  Draw a straight line from each object to its correct description. One has been done for you.

object description

asteroid orbits the Earth 

black hole started as a gas cloud

comet a planet

Earth has a tail made of debris

Moon a rock in space

star light cannot escape from it

[4]

 (b) How did the Universe begin?

 ...................................................................................................................................................

 ............................................................................................................................................  [1]

[Total: 5]
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Section C – Module P3

10 Gina does an experiment to find out the speeds of cars along a road.

 She takes measurements using some apparatus.

 Complete the table about her experiment.

measurement apparatus units

…………………… tape measure m

time …………………… s

speed speed gun ……………………

[3]

[Total: 3]
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11 Look at the information on the stopping distance for a car.

38 m15 m

braking distancethinking distance

 (a) Calculate the stopping distance for this car.

 ...................................................................................................................................................

 ...................................................................................................................................................

answer  ...................................................  m [1]

 (b) (i) What does thinking distance mean?

 ...........................................................................................................................................

 ...........................................................................................................................................

 ....................................................................................................................................  [2]

  (ii) Higher speed increases thinking distance.

   Write down one other thing that increases thinking distance.

 ....................................................................................................................................  [1]

 (c) Traction control can make driving safer.

  Suggest how.

 ...................................................................................................................................................

 ............................................................................................................................................  [1]

[Total: 5]
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12 Most road vehicles use fuels made from a fossil fuel.

 (a) Name two main fuels used by cars, buses or lorries.

 .................................................................  and  ..................................................................  [2]

 (b) Look at the information on the fuel economy of some vehicles.

vehicle fuel economy
in kilometres per litre

number of
people carried

saloon car 15  5

sports car 18  2

bus  5 60

motorbike 25  1

van  8  2

  All the vehicles travel a distance of 50 km.

  (i) Which vehicle uses the least fuel?

   Choose from:

saloon car      sports car      motorbike      van

answer  ........................................................................................................................  [1]

  (ii) The bus uses the most fuel.

   Look at the table.

   Calculate how much fuel the bus uses travelling 50 km.

 ...........................................................................................................................................

 ...........................................................................................................................................

answer  ............................................... litres [1]

  (iii) The sports car uses less fuel than the bus.

   Suggest why using the bus is a more sensible use of fuel.

 ...........................................................................................................................................

 ....................................................................................................................................  [1]
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 (c) Some cars do not use fuels.

  They are powered by electricity.

  Explain how electric cars get their energy.

 ...................................................................................................................................................

 ............................................................................................................................................  [1]

[Total: 6]
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13 Neil works out in the gym.

 He lifts the bar from the floor to above his head.

 Look at the diagram.

400 N upward
force

lift = 2 m high

 (a) Neil does work when he lifts the bar.

  He pushes up with a force of 400 N.

  He lifts the bar 2 m.

  Calculate the work done on the bar.

  The equations on page 2 may help you.

 ...................................................................................................................................................

 ...................................................................................................................................................

answer  ....................................................  J [2]

 (b) Neil holds the bar above his head.

  He holds it still.

  What type of energy does the bar have?

 ............................................................................................................................................  [1]
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 (c) Neil drops the bar. It accelerates to the floor.

  (i) What does accelerate mean?

 ....................................................................................................................................  [1]

  (ii) A force causes the bar to fall to the floor.

   Write down the name of this force.

 ....................................................................................................................................  [1]

  (iii) What type of energy increases as the bar falls?

 ....................................................................................................................................  [1]

[Total: 6]

END OF QUESTION PAPER



20

© OCR 2010

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, is given to all schools that receive assessment material 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.

PLEASE DO NOT WRITE ON THIS PAGE



<<
  /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


