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1 (a) The advert below was used to discourage drink driving.

How much will your
next round cost you?

(i) Suggest how drink driving could lead to a person
losing his or her job.  [1 mark]

(if) Describe and explain how alcohol affects a driver’s
thinking distance. [2 marks]
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(b) The table below shows how the braking distance and
the thinking distance may be affected by the number of
people in a car at different speeds.

Braking distance/m Thinking distance/m
Speed/ car and car, driver |carand |car, driver
km/h : and three |[driver and three

driver only

passengers |only passengers

30 ) 7 6 6
45 12 14 8 8
60 21 23 11 11

(i) Explain what is meant by the term ‘braking distance’.
[1 mark]

(if) In what way, if any, is braking distance affected by
having passengers? [1 mark]

(iif) Calculate the stopping distance for a car with a
driver and three passengers travelling at 30 km/h.
[1 mark]

Answer m
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2 (a) The graph below shows the output power produced by a
wind turbine at different wind speeds.
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(i) Describe fully the trend shown by the graph.
[2 marks]
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The diagram below shows a cross section through a
wind turbine.

m/ blade

generator body
magnet

/ electrical output

(if) Use the diagram and your knowledge to describe
how electricity is produced by this turbine. [2 marks]

(b) Give one environmental advantage and one
environmental disadvantage of using wind turbines.
[2 marks]

Advantage

Disadvantage
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3 (a) The diagram below shows a badge that is used to
detect radiation.
The badge has four windows.

uncovered > < window covered
window with paper
window covered > « window covered
with aluminium k with lead

Behind each window there is a film that is sensitive to
radiation. This film changes colour from brown to white
when exposed to radiation.

(i) Suggest the function of the uncovered window.
[1 mark]

(if) How many windows will change from brown to white
when exposed to beta radiation? [1 mark]

Answer

(b) Surgical equipment can be treated with radiation before
it is used in hospital operations.
Suggest why this is necessary, naming the type of
radiation used. [3 marks]
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(c) The table below shows the results of an investigation

10160.04 MV18

into the activity of a radioactive isotope.
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Activity/cpm

100

/3

50

37

25

18

15

15

15

O[N] |WIN|—-

o

15

Describe fully the trend shown by this information.

[2 marks]
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4 (a) Describe fully the present day model of the Solar
System and explain how it differs from the earlier model.

Your answer should include:

 the name of each model
 two differences between these models
« the names and positions of two planets

In this question you will be assessed on your
written communication skills including the use of
specialist scientific terms. [6 marks]
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(b) The Universe consists of millions of galaxies.

(i) What is a ‘galaxy’? [1 mark]

(ii) Name the galaxy that includes planet Earth.
[1 mark]
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5 (a) Fuses are used in electrical circuits for safety.
Explain fully how a fuse works as a safety device.
[3 marks]

(b) The table below shows the maximum recommended
current allowed to flow through different diameters of

wire.

Wire diameter/mm |Maximum current/A
0.20 5

0.35 10

0.50 15

0.65 20

0.80 25

0.95 30
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(i) On the grid below, plot and draw a line graph of
these results.  [3 marks]

30

N
o

RN
o

Maximum current/A

0

o 01 02 03 04 05 06 07 08 09 1.0

Wire diameter/mm

(if) Use the graph to find the maximum current that a
wire of diameter 0.4 mm should carry.  [1 mark]

Answer A
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(iii)Use the information and the equation:

10160.04 MV18

power = voltage X current
to calculate the maximum power of an appliance
connected to the 240V mains through a 0.2 mm

diameter wire.

(Show your working out.)  [2 marks]

Answer W

12



(c) The photograph below shows a consumer unit fitted with
residual current circuit breakers (RCCBs).

Suggest one reason why RCCBs have replaced fuses
in consumer units.  [1 mark]

10160.04 MV18 13 [Turn over



6 (a) The diagram below shows the actual direction that
electrons flow in a circuit.

(1+ battery — 2\

\ J
— +— <«

Use the diagram and your knowledge to explain fully
how current flows in a circuit.  [2 marks]
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(b) The circuit below was used to investigate the
relationship between the current through a bulb and the
voltage across it.

— - —

N\
variable resistor —»

_®_
()
Y

(i) Describe fully how the variable resistor controls the
current flowing in a circuit.  [2 marks]
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The graph below shows the results of the investigation
but one of the points has been incorrectly plotted.
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(if) Draw a line of best fit on the graph.  [1 mark]

(iii) State the conclusion that can be drawn from this
investigation.  [1 mark]
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(iv)Use the graph on page 16 and the equation:
voltage = current X resistance

to calculate the resistance when the voltage is 8 V.
(Show your working out.)  [2 marks]

Answer ohms
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7 (a) The diagram below shows the forces acting on a car
that is moving forward.

D 15(10 N
T _ 1500 N
e -

6500 N

(i) The vertical forces on this moving car are balanced.
Calculate the size of the upward force labelled D.

(Show your working out.)  [2 marks]

Answer N

(if) Explain fully, in terms of the horizontal force, the
motion of this car.  [2 marks]
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(b) In a collision, the force exerted on a driver depends on
how long it takes the driver to come to a complete stop

inside the car.

The table below shows the times from a car hitting an
object to the driver coming to a complete stop and the
forces that are exerted.

Time to come to a |Force exerted
complete stop/s on the driver/N
0.2 12000

0.4 6000

0.6 4000

0.8 3000

1.0 1000

In a collision a driver without a seat belt will come to a
complete stop in a shorter time than a driver wearing a

seat belt.

(i) Use the information to explain why wearing a seat
belt is safer than not wearing one.  [2 marks]

10160.04 MV18
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(i) Another safety feature of a car is a crumple zone.
Explain fully how a crumple zone acts as a safety
feature in an accident.  [2 marks]
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(Questions continue overleaf)
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8 (a)

10160.04 MV18

Two ways to find the speed of sound are the echo
method and the flash-bang method.

The steps given below are for the echo method.

find a wall to produce echoes

measure the distance to the wall

make a sound and start the stopwatch immediately
stop timing when echo is heard

record the time taken

repeat steps 3 to 5 twice more

calculate average time

divide average time by two

use the formula: speed = distance =+ time

©QCoOoO~NOOAPRLOWON-=-

Using this information and your knowledge, answer the
questions below.

(i) Describe two similarities between the echo
method and the flash-bang method.  [2 marks]

1.

(if) Describe two differences between these methods.
[2 marks]

1.

22



(b) Sound is a longitudinal wave but microwaves are an
example of a transverse wave.
Describe a transverse wave in terms of particle
movement.  [2 marks]

(c¢) The photograph below shows a microwave oven.

Explain fully how microwave ovens heat food.
[2 marks]
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(d) The table below gives information about the
electromagnetic spectrum.

Wave type Wavelength/m [Energy/eV
radio waves 103 1.24 x 10~
microwaves 102 1.24 x 10~4
infrared 10-3 1.24 x 101
visible light 10-7 1.24 x 101
ultraviolet 10-8 1.24 x 102
X-rays 10-10 1.24 x 104
gammarays [10-12 1.24 x 106

Use the information above and your knowledge to
explain fully why X-rays are more dangerous than
microwaves. [2 marks]

10160.04 MV18 24



9 Short sight is a common eye defect. Explain how and
why short sight will affect someone’s vision and how it is
corrected.

In this question you will be assessed on your written
communication skills including the use of specialist
scientific terms. [6 marks]
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10 (a) The table below shows how the number of cars sold, in
different fuel type groups, has changed over a twenty
year period in the UK.

Number of cars sold (X 1000)
Fuel

Year (battery)
1994 1920 147 0 0
1995 1950 189 0 0
1996 2005 218 0 0
1997 2040 244 0 0
1998 2060 269 0 0
1999 2103 293 0 0
2000 2123 315 0 0
2001 2164 346 0 0
2002 2184 391 0 0
2003 2180 440 0 0
2004 2195 501 0 0
2005 2180 560 0.8 0
2006 2147 608 1.6 0
2007 2126 666 3.2 0
2008 2090 716 4.7 0
2009 2049 764 6.1 0
2010 2008 820 8.2 0.15
2011 1950 876 10.2 0.26
2012 1916 939 12.5 0.41
2013 1870 1006 15.3 0.63
2014 1863 1073 18.8 1.62
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Using only the information in the table on page 26,
answer parts (i) and (ii) below.

(i) Of all the cars sold in 1994, what was the

percentage that were either petrol or diesel?
[1 mark]

Answer %

(if) In which year did the total percentage of cars sold,
that were either petrol or diesel, start to fall?
[1 mark]

Answer

(b) Suggest one reason why people may not want to use a
rechargeable electric powered car.  [1 mark]
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(c) The graph below shows the trends in car sales using
different fuel types over the same period.
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Suggest which trend environmentalists would not like to
see continue.
Explain your answer.  [3 marks]

THIS IS THE END OF THE QUESTION PAPER

10160.04 MV18 29









SOURCES

Q1(a) ....© Crown Copyright. The THINK! Campaign is run by the Department for Transport. Contains public sector information licensed

under the Open Government Licence v3.0.
Q2 ......... © Principal Examiner

Q3 ......... © Principal Examiner

Q5(c) ..... © tentan / iStock / Thinkstock
Q7(a) ....© Kreatiw / iStock / Thinkstock
Q8(c) .....© Pupsik23 / iStock / Thinkstock
Q10(a) ...Source: Principal Examiner

DO NOT WRITE ON THIS PAGE

Permission to reproduce all copyright material has been applied for.
In some cases, efforts to contact copyright holders may have been unsuccessful and CCEA
will be happy to rectify any omissions of acknowledgement in future if notified.

10160.04 MV18

Examiner Number

For Emeiner’s

use jonly
'Question

Number wiarks

L
O P 0O N O O | W N =

Total
Marks





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 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 ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


