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Answer all the questions.

It is recommended that you spend about 1 hour on question 1.

1 In this question you will set up a circuit involving a capacitor C and a resistor R. You will use 
this circuit to measure the time taken for the discharge current to halve for different values of 
the resistance R of the resistor.

 (a) Set up the circuit shown in Fig. 1.1. The resistor R should be a single 47 kΩ resistor. You 
must ensure that the terminal marked + on the capacitor is connected to the positive 
terminal of the power supply unit. Your supervisor must check the circuit before you 
continue. [2]

variable d.c. supply
0 to 12 V

+ –

+ –
C

R

S

µA

Fig. 1.1

 (b) (i) Close switch S.

  (ii) Adjust the output of the power supply so that the microammeter reads 80 µA.

  (iii) Open the switch and at the same time start a stopwatch.

  (iv) Measure and record the time t 1
2
 for the current to halve.

  t 1
2
 =  ............................................. s [1]

  (v) Reduce the output of the power supply to zero.

 (c) Estimate the percentage uncertainty in  t 1
2
 .

 percentage uncertainty =  ............................................% [2]

3
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 (d) Change the value of R by using a combination of two or three of the 47 kΩ resistors 
provided and repeat (b) until you have seven sets of readings of t 1

2
 and R. Your readings 

should not contain the value R = 0.

  [Note:  For resistances in series  RT = R1 + R2 + …. ;

    for resistances in parallel  1/RT = 1/R1 + 1/R2 + ….. .]

[9]

 (e) (i) Plot a graph of t 1
2
 (y-axis) against R (x-axis). [5] 

  (ii) Draw the line of best fit. Determine the gradient and y-intercept of this line.
You need not be concerned with the units of these quantities.

 gradient =  .................................................[2]

 y-intercept = ..................................................[1]
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 (f) Time t and resistance R are related by the formula I = I0 e
–t

CR

  where  I = current at time t
   I0 = initial current
   C = capacitance of capacitor.

  Using this formula show that  t 1
2
  = CR ln 2.

 [2]

 (g) Use your answers from (e)(ii) and (f) to determine a value for C. Include an appropriate 
unit for your value.

C = ………………….. unit …………...[4]

[Total: 28]
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It is recommended that you spend about 30 minutes on this question.

Approximately half of this time should be spent on the evaluation section in part (d).

2 In this experiment you will investigate the torsional oscillations of a suspended metre rule.

 A metre rule has been suspended horizontally from another metre rule by two vertical 
threads. The vertical separation of the rules is about 50 cm.

 (a) (i) Adjust the separation d of the threads, if necessary, so that d is 20.0 cm, ensuring 
that the threads are equidistant from the ends of the rules. The threads should be 
parallel and vertical. The arrangement is shown in Fig. 2.1. 

40.0 cm

threads

20.0 cm 40.0 cm

50 cm

d

Fig. 2.1 side view

  (ii) Displace the ends of the lower rule slightly so that it performs small torsional 
oscillations about a vertical axis through the centre of the rule as shown in Fig. 2.2.

Fig. 2.2 plan view
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  (iii) Make and record measurements in order to determine the period T of these 
oscillations.

 T = .............................................  s [1]

  (iv) Justify the number of significant figures that you have given for T.

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

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

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

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

 (b) Increase the value of d to 40.0 cm, ensuring that the threads are still equidistant from 
the ends of the rule. Repeat parts (a)(ii) and (a)(iii) to give a new value for the period of 
torsional oscillation of the rule.

 T = .............................................  s [2]

 (c) It is suggested that T is inversely proportional to d. Do the results of your experiment 
support this suggestion? Justify your answer.

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

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

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

 .....................................................................................................................................[2]
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 (d) In this section, two marks are available for the quality of written communication.

  Write an evaluation of the procedure which you have followed to investigate the torsional 
oscillations of a suspended metre rule. 

  Marks are given here for:

  • explaining the limitations of the procedure, and the problems encountered

  • suggesting, with reasons, ways in which the experiment could be improved.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



11

© OCR 2010

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .....................................................................................................................................[8]

Quality of Written Communication [2]

[Total: 16]

END OF QUESTION PAPER
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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.



<<
  /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


