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Answer all questions in the spaces provided.

 1 (a) The diagram shows the circuit used to investigate the resistance of a material.
   The diagram is incomplete: the ammeter and voltmeter are missing.

6 V

Material

 (i) Draw the symbols for the ammeter and voltmeter on the diagram in the correct 
places. (2 marks)

 (ii) How can the current through the material be changed?

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

   ...................................................................................................................................
(1 mark)

 (b) The material, called conducting putty, is rolled into cylinders of different lengths but 
with equal thicknesses.

  Graph 1 shows how the resistance changes with length.

20 25 300
0

10

20

25

30

35

15

5

10 155
Length in centimetres

Resistance
in ohms

40

Graph 1

LEAVE
MARGIN
BLANK



3

Turn over 

(03)
G/K29375/Jan08/PHY2H

 (i) Why has the data been shown as a line graph rather than a bar chart?

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

   ...................................................................................................................................
(1 mark)

 (ii) The current through a 30 cm length of conducting putty was 0.15 A.

  Use Graph 1 to find the resistance of a 30 cm length of conducting putty.

Resistance = ............................................... ohms
(1 mark)

 (iii) Use your answer to (b)(ii) and the equation in the box to calculate the potential 
difference across a 30 cm length of conducting putty.

potential difference = current × resistance
 
  Show clearly how you work out your answer.

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

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

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

Potential difference = ............................................... volts
(2 marks)

Question 1 continues on the next page
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 (c) A second set of data was obtained using thicker pieces of conducting putty.  Both sets 
of results are shown in Graph 2.

20 25 300
0

10

20

25

30

35

15

5

10 155
Length in centimetres

Resistance
in ohms

Thinner pieces

Thicker pieces

40

Graph 2

 (i) What is the relationship between the resistance and the thickness of the 
conducting putty?

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

   ...................................................................................................................................
(1 mark)

 (ii) Name one error that may have reduced the accuracy of the results.

   ...................................................................................................................................
(1 mark)

 (iii) How could the reliability of the data have been improved?

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

   ...................................................................................................................................
(1 mark)

____
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 2 During car journeys, the driver will often become electrostatically charged.  This is more 
noticeable on dry days than on damp, humid days.

 (a) Explain what happens to cause the driver to become charged.
   

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

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

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

 .............................................................................................................................................
(2 marks)

 (b) Scientists were asked to find out if the build up of charge on the driver depends on the 
type of material the driver’s clothes are made from.  The results of the investigation are 
given in the table.

Material Humidity Temperature in ºC Charge on the driver 
in millicoulombs

Nylon 48 % 18 3.0 to 3.2

Wool 48 % 18 2.4 to 2.5

Cotton 48 % 18 1.4 to 1.7

  Humidity is a measure of how much water vapour the air can hold.

 (i) Why was it important that the scientists controlled the humidity?

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

   ...................................................................................................................................
(1 mark)

 (ii) Does the data in the table show that the charge on the driver would always be 
less if they were to wear cotton clothing?

  Give a reason for your answer.

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

   ...................................................................................................................................
(1 mark)
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4

LEAVE
MARGIN
BLANK

Turn over 



6

G/K29375/Jan08/PHY2H
(06)

 3 The picture shows an advert for an electric mobility scooter.

Lightweight – only 40 kg
Maximum speed 2.5 m/s
Powered by two 12 V batteries
Maximum range 25 km

 (a) The batteries are joined in series.

 (i) What is the potential difference provided by the batteries to the motor?

   ...................................................................................................................................
(1 mark)

 (ii) The batteries supply a direct current (d.c.).

  What is a direct current (d.c.)?

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

   ...................................................................................................................................
(1 mark)

 (b) At 2.5 m/s on flat ground, the motor takes a current of 3.0 A from the batteries.

 (i) Explain why a bigger current is taken from the batteries when the scooter is 
going uphill at 2.5 m/s.

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

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

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

   ...................................................................................................................................
(2 marks)
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 (ii) What effect does travelling uphill have on the range of the scooter?

   ...................................................................................................................................
(1 mark)

 (c) The mass of the scooter driver is 80 kg.

  Use the equation in the box to calculate the kinetic energy of the scooter and driver 
when they are travelling at maximum speed.

kinetic energy = 
1
2  × mass × speed2

  Show clearly how you work out your answer.
   

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

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

Kinetic energy = ............................................... J
(2 marks)

 (d) A battery which has run down is recharged in 8 hours.  The average current delivered 
by the battery charger is 1.5 A.

  Use the equation in the box to calculate the maximum charge stored by both batteries.

charge = current × time

  Show clearly how you work out your answer and give the unit.
   

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

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

Charge stored = .................................................
(3 marks)

____
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 4 (a) The diagram shows what can happen when the nucleus of a uranium atom absorbs a 
neutron.

Neutron

Zr–97

Te–137

U–235
2 neutrons
plus energy

 (i) What name is given to the process shown in the diagram?

   ...................................................................................................................................
(1 mark)

 (ii) Explain how this process could lead to a chain reaction.

  You may wish to add further detail to the diagram to help your answer.

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

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

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

   ...................................................................................................................................
(2 marks)

 (iii) How does the mass number of an atom change when its nucleus absorbs a 
neutron?

   ...................................................................................................................................
(1 mark)
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 (b) Uranium-235 is used as a fuel in some nuclear reactors.

Hot gas out

Control rods

Fuel rods

Cold gas in

  The reactor contains control rods used to absorb neutrons.

  Suggest what happens when the control rods are lowered into the reactor.
   

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

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

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

 .............................................................................................................................................
(2 marks)

____
6
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 5 (a) The diagram shows an aircraft and the horizontal forces acting on it as it moves along a 
runway.  The resultant force on the aircraft is zero.

 (i) What is meant by the term resultant force?

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

   ...................................................................................................................................
(1 mark)

 (ii) Describe the movement of the aircraft when the resultant force is zero.

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

   ...................................................................................................................................
(1 mark)

 (b) The aircraft has a take-off mass of 320 000 kg.  Each of the 4 engines can produce a 
maximum force of 240 kN.

  Use the equation in the box to calculate the maximum acceleration of the aircraft.

resultant force = mass × acceleration

  Show clearly how you work out your answer and give the unit.
   

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

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

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

Acceleration = ...............................................
(3 marks)

(10)
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 (c) As the aircraft moves along the runway to take off, its acceleration decreases even 
though the force from the engines is constant.

  Explain why.
   

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

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

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

 .............................................................................................................................................
(2 marks)

____
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 6 In an experiment at an accident research laboratory, a car driven by remote control was 
crashed into the back of an identical stationary car.  On impact the two cars joined together 
and moved in a straight line.

 (a) The graph shows how the velocity of the remote-controlled car changed during the 
experiment.
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 (i) How is the velocity of a car different from the speed of a car?

   ...................................................................................................................................
(1 mark)

 (ii) Use the graph to calculate the distance travelled by the remote-controlled car 
before the collision.

  Show clearly how you work out your answer.

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

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

Distance = ............................................... m
(2 marks)

  

(12)
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 (iii) Draw, on the grid below, a graph to show how the velocity of the second car 
changed during the experiment.
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(2 marks)

 (iv) The total momentum of the two cars was not conserved.

  What does this statement mean?

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

   ...................................................................................................................................
(1 mark)

Question 6 continues on the next page
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 (b) The graph line shows how the force from a seat belt on a car driver changes during a 
collision.

Time in seconds

Force in
newtons

  Scientists at the accident research laboratory want to develop a seat belt that produces a 
constant force throughout a collision.

  Use the idea of momentum to explain why this type of seat belt would be better for a 
car driver.

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

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

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

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

(2 marks)
____
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(15)



16

G/K29375/Jan08/PHY2H

There are no questions printed on this page

ACKNOWLEDGEMENT  OF  COPYRIGHT-HOLDERS  AND PUBLISHERS

Question 4 Source: adapted from ENGLAND, Physics Matters, Hodder and Stoughton, 1989.  Reproduced by permission of Hodder and Stoughton Ltd.

(16)

Copyright © 2008 AQA and its licensors.  All rights reserved.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.245 841.846]
>> setpagedevice




