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1.

The manager of a clothing shop wishes to investigate how satisfied customers are with the
quality of service they receive. A database of the shop’s customers is used as a sampling
frame for this investigation.

(a) Identify one potential problem with this sampling frame.

(0]

Customers are asked to complete a survey about the quality of service they receive. Past
information shows that 35% of customers complete the survey.

A random sample of 20 customers is taken.

(b) Write down a suitable distribution to model the number of customers in this sample
that complete the survey.

2

(c) Find the probability that more than half of the customers in the sample complete the
survey.
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2. The continuous random variable X is uniformly distributed over the interval [a, b]
1

Given that P3 < X < 5) = 3 and E(X)=4
(a) find the value of a and the value of b

3)
(b) find the value of the constant, ¢, such that E(cX—2) =0

(2)
(c) find the exact value of E(X?)

3)
(d) find PRX-5b > a)

(2)
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3. Left-handed people make up 10% of a population. A random sample of 60 people is taken
from this population. The discrete random variable Y represents the number of left-handed
people in the sample.
(a) (i) Write down an expression for the exact value of P(Y < 1)
(i) Evaluate your expression, giving your answer to 3 significant figures.
3
(b) Using a Poisson approximation, estimate P(Y < 1)
(2)
(c) Using a normal approximation, estimate P(Y < 1)
)
(d) Give a reason why the Poisson approximation is a more suitable
estimate of P(Y < 1)
1)
J
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4. A continuous random variable X has cumulative distribution function
0 x<0
ix 0<x«l1
F(x) = {
—x' 4= l<x<d
20
1 x>d
(a) Show thatd =2
(2)
(b) Find P(X < 1.5)
(2)
(c) Write down the value of the lower quartile of X
1)
(d) Find the median of X
3)
(e) Find, to 3 significant figures, the value of £ such that P(X > 1.9) = P(X < k)
“4)
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5. The number of eruptions of a volcano in a 10 year period is modelled by a Poisson
distribution with mean 1
(a) Find the probability that this volcano erupts at least once in each of 2 randomly
selected 10 year periods.

2)

(b) Find the probability that this volcano does not erupt in a randomly selected 20 year
period.

(2)
The probability that this volcano erupts exactly 4 times in a randomly selected w year
period is 0.0443 to 3 significant figures.
(c) Use the tables to find the value of w

3
A scientist claims that the mean number of eruptions of this volcano in a 10 year period is
more than 1
She selects a 100 year period at random in order to test her claim.
(d) State the null hypothesis for this test.

1)
(e) Determine the critical region for the test at the 5% level of significance.

(2)

J

~
Leave

P 4 6 9 5 0 A0 1 4 2 4

0

K

S

! oo

O
:‘1

IS
QERIELRKEE,

<)

0002020002052 %0 %%

%

X
QKRS

ot totetetetetetetets
KRR

>
25
o5
ot
5

CREIEIKRKLREILRA

ORRIIAHRKS
RIERS

950
9%
LKL
3%
558



ot et
S
e
SO
R
plodes 2 %

Kot
oot

0% e
SRS
gt
00305~ e
bo%e!

> %
oot as’s
QLXK
DR S0T%%
<A
ool 0%
P
0,:910;0,
R
. r,,:‘
-

OHIIHICAAS

EHRRILHRK K

(:,}&,:{,:.&0&0
CHRRIEARS

R
X

2 20

<
o
@ 0‘
o

S

>
oefole;
LS

(oadnodelel
RS

>
L8
R

<
&

2%
KR
2L

0%6%
2%

5
s
L
SGERS
oo s
ol
SIS

QRIS
N ~agd

oot 5%
SRR
S

>

¢
5
%
:‘0%’00 SR
RS

X

33
e
‘V
»

OROORIIHNK
LKL,

<

RERRS

090009000000, 009:0:% 9%
RERRS

ORI IR IAK AR AN

<
555
<5
3
258
X

IR
IR

GCRLEILILR
%

<
X
6%
<
<
XA

Question 5 continued

Leave
blank

P 4 6 9 5 0 A0 1 5 2 4

15

Turn over



Question 5 continued

Leave
blank

P 4 6 9 5 0 A 01 6 2 4

.
Y
&
%

005

T
XS
‘::zo%o

55
CREKK

Q<Y
3
Y
(%
%
Sy

00O
RS
letetetesel
PR e
Sl R
5
25

o0
o
< X
105%%

%
SRR,

O
2,
IR
?f
B
0K

R
¢ '4}1.(3 leletedst
%

<
S8
<L)
02ve
290

\
'S
¢!

AR
CRRIKARY
Q0000
?g N
X,

<
o2
()
"
29

oS
55
%S
2
R
%
2
0

baotetoietototosetotossi iy,
RERRS

B otetetetotetotetotetede, ¥ £
RRSLRRIESS

<
555
<5
3
258
X

<
<
XA

IR
Jototstetetoiatotetetetotorets
Ot a st totetetetotetes

S

<
X
6%



ot et
S
e
SN
XA
plodes 2 %

Kot
oot

0% e
SRS
gt
00305~ e
bo%e!

> %
oot as’s
QLXK
DR S0T%%
<A
ool 0%
P
0,:910;0,
R
. r,,:‘
-

IR
IR,
égwaeegaszo
&k gﬁ?
SERRIHL

o
(osttnolelel
LK

R

CORK
235
' & %
S
X5

%
o20iste
e
LIS
2%
5K

>

o

%
&
N
D%

R IICRICIRIICIRIRK

%5
058

s
K5

KRR IR KKK
XK RIS
QCICIRIICIRRIIERS

RRERRKERRKLIRLKLRRK,
%

0’00000000000000000¢0

1009000000 0 00 0 0 0 0 %
LR IR KL KLAARL

<
%92
<
o208
o0
o

<

0

o

‘0

RIS
00’00000000000000000

5
LS

%
Bogegatetess
%

5
%
%%

29205959,
b95%t
X

D
LB
SGEES
Boses aes
(S PRCS
SO
SIS
oot 5%
SRR
S

>

046>
25
R
¥
A S
RGN

OROORIIHNK
LKL,

&
KK

SRR
RERRS

IRIRIRLGLES

<
555
<5
3
258
X

<
<
XA

GCRLEILILR
QCARRLEIIRILRA
0’00000’:.0.0’00

<
X
6%

Question 5 continued

(Total 10 marks)

Leave
blank

Q5

P 4 6 9 5 0 A 01 7 2 4

17

Turn over



blank
6. A continuous random variable X has probability density function
£(x) = ax* + bx l<x§7
0 otherwise
where a and b are constants.
(a) Show that 114a +24b =1
C))
Given that a = —
iven that a = o
(b) use algebraic integration to find E(X)
4
(c) find the cumulative distribution function of X, specifying it for all values of x
3
(d) find P(X > E(X))
(2)
(e) use your answer to part (d) to describe the skewness of the distribution.
(2)
J
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Question 6 continued
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Question 6 continued

(Total 15 marks)
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7. A fisherman is known to catch fish at a mean rate of 4 per hour. The number of fish caught
by the fisherman in an hour follows a Poisson distribution.
The fisherman takes 5 fishing trips each lasting 1 hour.
(a) Find the probability that this fisherman catches at least 6 fish on exactly 3 of these
trips.

(6)
The fisherman buys some new equipment and wants to test whether or not there is a
change in the mean number of fish caught per hour.
Given that the fisherman caught 14 fish in a 2 hour period using the new equipment,
(b) carry out the test at the 5% level of significance. State your hypotheses clearly.

(6)
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Question 7 continued

(Total 12 marks)

~
Leave

blank

Q7

TOTAL FOR PAPER: 75 MARKS

END

P 4 6 9 5 0 A0 2 4 2 4

%
SRR,

AR
ST
%8

%%
2%

093
KBRS
RS
SIS,

SEIAK
SRS
LXK
D000 - 208
KPR

555

SRS

K
%
"

R
RN,

<R
X

R RIS

X %
020808, 1 1
SRSt tatetetetatetet.
LK

R IR IR

GRRRIIEIK
RERRS

RRELERELRRILS
RRRSLLRRLLER

AR IR
%

CXLLKRAX KK

950
9%
S5
3%
558




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 ()
  /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


