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Section A (45 marks)

1 (i) A test is to be carried out to examine the relationship between two variables. Explain briefly why, 
provided that the conditions for its use are satisfied, it is preferable to carry out a test based on the 
product moment correlation coefficient, rather than a test based on Spearman’s rank correlation 
coefficient. [2]

 A student is investigating the prices of gold and silver over a period of one year. He randomly chooses 
12 days over the course of the year and records the prices of both metals, in dollars per ounce, on those days. 
The prices are given below, together with a scatter diagram to illustrate the data.

Silver price 19.5 22.3 28.2 24.7 28.0 31.2 37.9 34.7 34.5 46.3 37.2 40.0
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 (ii) State a condition which is required for the use of a test based on the product moment correlation 
coefficient. Explain why, in the light of the scatter diagram, it may not be appropriate to carry out such 
a test. [2]

 (iii) Calculate the value of Spearman’s rank correlation coefficient. [5]

 (iv) Using your answer to part (iii) carry out a test, at the 5% level of significance, to determine whether it 
is reasonable to assume that prices of gold and silver are positively associated. [6]
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2 A scientist from a company which manufactures baby milk is investigating whether babies fed with two 
different brands of baby milk from birth gain the same amount of weight, on average, in their first year of 
life. He randomly selects 100 babies who have been fed Brand A and another 100 babies who have been fed 
Brand B. The weight gains in kilograms have the following means and variances.

  Brand A: Sample mean 5.834 Sample variance 1.272
  Brand B: Sample mean 5.920 Sample variance 1.318

 (i) Explain why, even though the distributions of the underlying populations are unknown, a test based on 
the Normal distribution is appropriate. [2]

 (ii) Carry out a test, at the 5% level of significance, to examine whether there appears to be a difference in 
average weight gain between the two brands. [11]

 (iii) Suppose instead that samples each of only 10 babies had been selected, and that the distributions of the 
underlying populations were unknown. Name another test which could have been used. State the null 
hypothesis which would have been tested. [2]

3 A university psychologist is investigating whether the time taken to complete a sudoku puzzle is affected 
by consumption of a small quantity of alcohol. She believes that consumption of alcohol will increase the 
median time taken. She randomly chooses 12 students from her classes who regularly do sudoku puzzles. 
Each student is given a particular puzzle to do; the time, in minutes, taken to complete it is recorded. Each 
student is then given a single unit of alcohol and required to complete a second puzzle of similar standard; 
the time taken to complete it is again recorded. The times are as follows.

Student A B C D E F G H I J K L

Time – no alcohol 6.2 13.7 15.5 11.0 11.6 9.6 14.6 10.2 19.8 12.9 5.9 14.7

Time – with alcohol 7.1 13.3 13.8 13.2 13.0 11.2 13.4 13.9 18.0 16.4 4.8 16.0

 (i) Carry out a test, at the 5% level of significance, to examine whether the psychologist’s belief concerning 
the median time taken appears to be correct. [11]

 (ii) Explain why the psychologist has used a paired design. [2]

 (iii) Explain briefly one improvement which could be made to the design of this experiment. [2]
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Section B (27 marks)

4 (i) State two requirements for systematic sampling to be a sensible method for selecting a sample for a 
survey. [2]

 (ii) Describe how to choose a systematic sample of 8 potato plants from a single row of 80 potato plants.
 [2]

 A researcher is running a trial of two new varieties of potato, P and Q. A field contains 20 rows of each 
variety, with 80 plants in each row; the varieties are planted in alternate rows. The researcher intends to dig 
up 8 plants of each variety and measure the weight of potatoes produced by each plant. He considers the 
following methods of choosing a sample for each variety.

  A Choose plants near the field entrance to avoid disturbing the rest of the crop.
  B Systematically select 8 plants from one row of each variety in the field.
  C Number all of the plants and then randomly select 8 of each variety.

 (iii) Discuss advantages and disadvantages of these methods. [6]

 (iv) Name the types of sampling described in methods A and C. [2]

 The researcher wishes to compare the weights in kilograms of potatoes in the two samples to test whether 
the population mean for variety P is equal to the population mean for variety Q. He selects a random sample 
of 8 potatoes of each variety. 

 (v) State the assumptions which are required for a t test to examine whether the means appear to be equal. 
Given that these assumptions are valid, use the data below to carry out the test at the 5% significance 
level.

   Variety P: Sample mean 1.824 Sample variance 0.124
   Variety Q: Sample mean 2.191 Sample variance 0.230
 [15]

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 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.



<<
  /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


