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SPACE PROVIDED IN THE PRINTED ANSWER BOOK.
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SECTION A (36 marks)

At a garden centre there is a box containing 50 hyacinth
bulbs. Of these, 30 will produce a blue flower and the
remaining 20 will produce a red flower. Unfortunately they
have become mixed together so that it is not known which of
the bulbs will produce a blue flower and which will produce
a red flower.

Karen buys 3 of these bulbs.

(i) Find the probability that all 3 of these bulbs will
produce blue flowers. [3]

(ii) Find the probability that Karen will have at least one
flower of each colour from her 3 bulbs. [3]

An examination paper consists of two sections. Section A has
5 questions and Section B has 9 questions. Candidates are
required to answer 6 questions.

(i) In how many different ways can a candidate choose
6 questions, if 3 are from Section A and 3 are from
Section B? [3]

(ii) Another candidate randomly chooses 6 questions to
answer. Find the probability that this candidate chooses
3 questions from each section. [3]



3 At a call centre, 85% of callers are put on hold before being
connected to an operator. A random sample of 30 callers is
selected.

(i) Find the probability that exactly 29 of these callers are
put on hold. [3]

(ii) Find the probability that at least 29 of these callers are
put on hold. [3]

(iiif) If 10 random samples, each of 30 callers, are selected,
find the expected number of samples in which at least 29
callers are put on hold. [2]

4 Itis known that 8% of the population of a large city use a
particular web browser. A researcher wishes to interview
some people from the city who use this browser. He selects
people at random, one at a time.

(i) Find the probability that the first person that he finds
who uses this browser is

(A) the third person selected, [3]
(B) the second or third person selected. [2]

(ii) Find the probability that at least one of the first
20 people selected uses this browser. [3]



A manufacturer produces titanium bicycle frames. The
bicycle frames are tested before use and on average 5%

of them are found to be faulty. A cheaper manufacturing
process is introduced and the manufacturer wishes to
check whether the proportion of faulty bicycle frames

has increased. A random sample of 18 bicycle frames is
selected and it is found that 4 of them are faulty. Carry out
a hypothesis test at the 5% significance level to investigate
whether the proportion of faulty bicycle frames has
increased. [8]



SECTION B (36 marks)

6 The engine sizes xcm? of a sample of 80 cars are
summarised in the table below.

()
(i)

(iii)

(iv)

(vi)

Engine size x Frequency
500 <x <1000 7
1000 <x <1500 22
1500 <x <2000 26
2000 <x <3000 18
3000 <x <5000 7

Draw a histogram to illustrate the distribution. [5]

A student claims that the midrange is 2750 cm?. Discuss
briefly whether he is likely to be correct. [1]

Calculate estimates of the mean and standard deviation
of the engine sizes. Explain why your answers are only
estimates. [5]

Hence investigate whether there are any outliers in the
sample. [3]

A vehicle duty of £1000 is proposed for all new cars
with engine size greater than 2000 cm>. Assuming

that this sample of cars is representative of all new
cars in Britain and that there are 2.5 million new cars
registered in Britain each year, calculate an estimate of
the total amount of money that this vehicle duty would
raise in one year. [3]

Why in practice might your estimate in part (v) turn out
to be too high? [1]



7  Yasmin has 5 coins. One of these coins is biased with

P(heads) = 0.6. The other 4 coins are fair. She tosses all
5 coins once and records the number of heads, X.

(i) Show that P(X = 0) = 0.025. [2]

(ii) Show that P(X=1)=0.1375. [4]

The table below shows the probability distribution of X.

r

0

1

2

3

4

S

P(X=r)

0.025

0.1375

0.3

0.325

0.175

0.0375

(iii) Draw a vertical line chart to illustrate the probability
distribution. |2]

(iv) Comment on the skewness of the distribution. [1]
(v) Find E(X) and Var(X). [5]

(vi) Yasmin tosses the 5 coins three times. Find the
probability that the total number of heads is 3. [4]

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

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.

8




<<
  /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


