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Answer all eight questions.

Show clearly the full development of your answers.

Answers should be given to three significant figures unless otherwise stated.

1 Table 1 below summarises the times, recorded to the nearest minute, that a physiotherapist 
spent with the same patient.

 Table 1

Time 5–9 10–14 15–19 20–24 25–29

Number of
sessions 2 6 20 a 8

 The physiotherapist has deleted the number of sessions of between 20 and 24 minutes that he 
spent with the patient.

 He had previously calculated from the table that the mean time that he spent with the patient 
was 19 minutes.

 (i) Find a. [3]

 (ii) Find the standard deviation of the times that the physiotherapist spent with the
patient. [2]

2 A large sack contains onions.
 The probability that an onion, picked at random from the sack, is bad is 0.08

 A cook picks 10 onions, chosen at random, from the sack.

 (i) Find the probability that:

  (a) none of the onions is bad; [3]

  (b) fewer than 2 of the onions are bad. [3]

 The cook picks 10 onions, chosen at random, from the sack on each of 4 days.

 (ii) Find the probability that no bad onions are chosen on any of the 4 days. [3]
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3 The random variable X follows a Poisson distribution Po(), with standard deviation 3

 (i) Show that  5 3 [2]

 (ii) Find P(X > 2). [5]

4 A continuous random variable X has the probability density function f(x) denoted by

f  
 otherwise

 

( ) ( )x k x x
5 

2 < <
0

1 0 12H
 
 where k is a constant.

 (i) Show that k 5 3 [4]

 (ii) Find Var(X ). [8]

 (iii) Find P(X > 0.2). [3]

5 A and B are two events such that:

  P |   ( )A B 5
1
4

  P |   ( )B A 5 1
3

       and   P      ( )B 5
4
7

 (i) Find P(A < B). [7]

 (ii) State, giving a reason:

  (a) whether or not A and B are mutually exclusive; [1]

  (b) whether or not A and B are exhaustive; [1]

  (c) whether or not A and B are independent. [1]
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6 Two fair dice, each in the shape of a tetrahedron, are thrown.
 Each die has the numbers 1, 2, 3, 4 respectively on its 4 faces.
 Let X be the random variable:
 “The sum of the numbers on the two downward facing faces”.

 (i) Construct the probability distribution table for X. [4]

 (ii) Write down E(X ), giving a reason for being able to do so. [1]

 (iii) Find Var(X ). [4]

7 The continuous random variable X is normally distributed with mean μ and standard 
deviation σ.

 Given that:

       P(X < 30) 5 0.1
and P(X > 60) 5 0.2

 find μ and σ. [7]
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8 A bag initially contains 2 red and 4 white balls identical in shape and size.

 A trial consists of selecting a ball at random:
 if the ball is red then it is replaced and an additional red ball is added to the bag;
 if the ball is white then it is not replaced.

 Three trials are carried out, one after the other.

 (i) Find the probability that exactly one white ball is selected. [6]

 (ii) Find the probability that at least one white ball is selected. [3]

 (iii) Given that all three balls selected are of the same colour, find the probability that they 
are all red. [4]

THIS IS THE END OF THE QUESTION PAPER







8457

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 notifi ed.



<<
  /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 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /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
    /3of9Barcode
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BirchStd
    /BlackoakStd
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookshelfSymbolSeven
    /BrushScriptStd
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EccentricStd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /FencesPlain
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /HelveticaNeue-Bold
    /HoboStd
    /Impact
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /Latha
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaConsole
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MMaArrow-Bold
    /MMaArrow-Regular
    /MMaBinary-Bold
    /MMaBinary-Regular
    /MMaCenturyB-BoldItalic
    /MMaCenturyB-Italic
    /MMaCentury-Bold
    /MMaCentury-BoldItalic
    /MMaCentury-Italic
    /MMaCentury-Regular
    /MMaEtc-Bold
    /MMaEtc-Regular
    /MMaExtra-Bold
    /MMaExtra-Regular
    /MMaFermat-Bold
    /MMaFermat-Regular
    /MMaFraktur-Bold
    /MMaFraktur-Regular
    /MMaGauss-Bold
    /MMaGauss-Regular
    /MMaGreekB-BoldItalic
    /MMaGreekB-Italic
    /MMaGreek-Bold
    /MMaGreek-BoldItalic
    /MMaGreek-Italic
    /MMaGreek-Regular
    /MMaNegate-Bold
    /MMaNegate-Regular
    /MMaPascal-Bold
    /MMaPascal-Regular
    /MMaRelation-Bold
    /MMaRelation-Regular
    /MMArrow
    /MMaTextBook-Bold
    /MMaTextBook-BoldItalic
    /MMaTextBook-Italic
    /MMaTextBook-Regular
    /MMaVariableA-Bold
    /MMaVariableA-Regular
    /MMaVariableB-Bold
    /MMaVariable-Bold
    /MMaVariableB-Regular
    /MMaVariableC-Bold
    /MMaVariableC-Regular
    /MMaVariableD-Bold
    /MMaVariableD-Regular
    /MMaVariable-Regular
    /MMBinary
    /MMCenturyOld
    /MMCenturyOldBold
    /MMCenturyOldBoldItalic
    /MMCenturyOldItalic
    /MMEtc
    /MMExtra
    /MMGreek
    /MMGreekBold
    /MMNegate
    /MMRelation
    /MMTextBook
    /MMTextBookBold
    /MMTextBookBoldItalic
    /MMTextBookItalic
    /MMTimesBold
    /MMTimesBoldItalic
    /MMTimesItalic
    /MMTimesRoman
    /MMVariable
    /MMVariableA
    /MMVariableB
    /MMVariableC
    /MMVariableD
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAStd
    /OratorStd
    /OratorStd-Slanted
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Raavi
    /RosewoodStd-Regular
    /Shruti
    /StencilStd
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfDingbatsITCbyBT-Regular
    /ZWAdobeF
  ]
  /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 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 /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


