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For Teacher Use Only

In Experiment 2, it is assumed that the candidate was given

help to complete the circuit. If this is not the case please tick
the box below.

No help was given
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Experiment1 Motion down a ramp

Introduction

In this experiment you will investigate how the motion of a
ball-bearing or marble down a ramp is affected by the ramp
height.

Aims

The aim of the experiment is to measure the time it takes a
ball-bearing or marble to travel from rest, a measured distance
down the ramp. You will repeat this process for a number of
different ramp heights from 1cm to Scm.

You will calculate the average velocity and use this to calculate
the final velocity of the ball-bearing or marble after it has
moved a distance of 0.8 m down the ramp.

Apparatus

cardboard box
to collect the

ramp 0.8m  _pall-bearing
height H | or marble

Om/ball-bearing or marble

The apparatus shown in the diagram above has been set up
for you.

The ramp has two lines marked on it which are 0.8 m apart.
A wooden block has been placed under the ramp.
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Procedure

During (a)(i) to (iii) you may work on your own or as part of
a group of two or three.

(a) (i) A wooden block marked 1cm has been placed under
the ramp as shown in the diagram on page 3.
Release the ball-bearing or marble from rest at the
position on the ramp marked O m, and record the time
it takes the ball-bearing or marble to reach the 0.8 m
mark.
Record this time to one decimal place in Table 1.
Repeat this process twice more so that you have three
values of the time.
Record all these values to one decimal place in Table 1.
Add appropriate headings with units to columns 1, 2
and 3 of Table 1.  [2 marks]

(if) Remove the block marked 1cm and replace it with the
one marked 2cm.
Release the ball-bearing or marble from rest at the
position on the ramp marked O m, and record the time
it takes the ball-bearing or marble to reach the 0.8 m
mark.
Record this time to one decimal place in Table 1.
Repeat this process twice more so that you have three
values of the time.
Record all these values to one decimal place in Table 1.
[1 mark]
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(iii)Repeat the process for ramp heights of 3cm, 4cm and
scm.
Record your values in Table 1 to one decimal place.
[2 marks]

Table 1

Column1 |Column 2 |Column 3

Ramp height/cm

Insert
1 heading
2
3
4
5

When you have taken all your measurements or when your
teacher tells you that 30 minutes are up you must stop using the
apparatus.

To complete the remainder of this assessment you must work

alone.
Your teacher will direct you to a place in the room to do this.
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For the remainder of Experiment 1 you must work alone.
Analysis of your data

The analysis of your data will involve calculating the average
time it takes the ball-bearing or marble to travel 0.8 m down the
ramp.

You will then use this average time to calculate the average
velocity of the ball-bearing or marble as it travels 0.8 m down
the ramp.

You will use the average velocity to calculate the final velocity
when the ball-bearing or marble reaches the 0.8 m mark.

(b) (i) Using your values in Table 1, calculate the average
time for the ball-bearing or marble to travel down the
ramp for each ramp height.

You may use the space below for calculations.
Record your values to one decimal place in column 4
of Table 2.  [2 marks]

Space for calculation of average times.
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(if) Using your average time values, calculate the average
velocity of the ball-bearing or marble for each ramp
height. Give your values in m/s.

Write the equation you plan to use in the box below.
[1 mark]

Record your calculated average velocity in column 5
of Table 2.

Record your calculated average velocity to two
decimal places.

Remember the distance the ball-bearing or marble
travels down the ramp is 0.8m.  [1 mark]
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Table 2

Column 4 Column 5 Column 6

Ramp height/
cm

Average Final velocity/

Average time/s velocity/m/s mls

1

2

(ifi)Using the relationship below, calculate the final velocity
v for the ball-bearing as it reaches the 0.8 m mark for
each ramp height.

Final velocity v =2 X average velocity

Record your final velocity values to two decimal places
in column 6 of Table 2.  [1 mark]

You may use the space below for final velocity
calculations.
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Interpretation of your data

(c) (i) Use the grid opposite to plot a graph of the final
velocity v of the ball-bearing or marble against the
height H of the ramp for the results given in Table 2 on
page 8.

Use the horizontal axis (x-axis) for the height of the
ramp and the vertical axis (y-axis) for the final velocity
of the ball-bearing or marble.

Choose a suitable scale for both axes that allows you to
use most of the grid.

Label both axes with the quantity and its unit.

Use @ or X to indicate your plotted values.  [3 marks]

(ii) Draw the best fit curve through your points.  [1 mark]
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(itfi)Which one of the equations below best describes the
relationship between the final velocity v and the
ramp height H? In the equations k is a constant.

v =kH
v=k\/ﬁ
_k
Y7H

Circle the correct equation and explain your choice.
[1 mark]
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Experiment 2 Electrical Resistance

Introduction
The current passing through a length of wire depends on the
voltage applied across the wire.

Aims

The aim of the experiment is to obtain voltage and current
measurements for a coil of wire at constant temperature.
You will calculate the resistance of the coil of wire using your
measurements of voltage and current.

Using the measurements, you will plot a graph of resistance
and current and decide if the resistance of the coil of wire has
remained constant during the experiment.
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Procedure

(a) (i) Complete the circuit according to the circuit diagram
below, by adding the ammeter and voltmeter.
Before proceeding have your teacher check your
circuit. [2 marks]

variable voltage power
supply with switch

®

coil of wire

Caution: Do not touch the coil of wire, it could be
very hot

You will use this experiment to obtain voltage and current
measurements for the coil of wire at constant temperature.
(if) Add column headings with units to column 1 and column

2 of the table opposite.
Column 3 is not required until later.  [2 marks]
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(iii)

Close the switch.

Adjust the output of the power supply to a voltage of
approximately 1.00V.

Measure the voltage and current and record your
measurements in the table below.

Record your values of voltage and current to 2 decimal
places.

Open the switch after you record each measurement of
voltage and current, to allow the colil of wire to cool.

Increase the voltage in steps of approximately 1.00V
until you have a total of 5 sets of voltage and current
measurements.

Do not exceed 6.0 V.

Switch off the power supply when you have recorded all
your measurements. [2 marks]

Results

Colum

n 1 Column 2 Column 3

Insert column
headings with

units
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When you have taken all your measurements or when your
teacher tells you that 30 minutes are up, you must stop using
the apparatus.

To complete the remainder of this assessment you must

work alone.
Your teacher will direct you to a place in the room to do this.
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For the remainder of Experiment 2 you must work alone.
Analysis

(b) The resistance R of the wire is calculated using the
equation below.

R=—

Calculate the resistance of the wire for each set of the
voltage and current measurements.

Record your values of resistance to one decimal place in
column 3 of the table on page 15. [3 marks]

Add a heading and unit to column 3.  [1 mark]
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Interpretation of your data

(c) (i) On the axes below, draw the graph of how the
resistance (y-axis) and current (x-axis) are related.
Label each axis with the quantity and its unit.
Plot the points using ® or X.  [4 marks]

0.6

0.5

0.4

0.3

0.2

0.1

15.0

10.0

5.0

0.0
0.0
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(i) The resistance of the coil of wire should remain
the same throughout the experiment because the
temperature of the coil of wire was kept constant.
To show this, draw the straight line of best fit
through the points you have plotted. [1 mark]

This is the end of the question paper

13462.03 MV18 1 9



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.

13462.03 MV18

Examiner’s
use only

Marks

Experiment 1

Experiment 2

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


