Chapter 9

PROBABILITY

EXERCISE 9A. 1 [N

1 a P(inside a square) = }Tlg ~0.78 b P(ona line) = % ~ 0.22
2 Total frequency = 17+ 38 +194+4 =178
a P(20 to 39 seconds) = 28 ~ 0.487 b P(> 60 seconds) = = ~ 0.051
38419
¢ P(between 20 and 59 seconds inclusive) = ;—8 ~ 0.731
3 | Calls/day | No. of days a Surveylasted 2+74114+84+7+44+3+0+1
0 2 = 43 days
é 171 b i P(0 calls) ii P(> 5 calls) iii P(< 3 calls)
3 8 L2 LA4+3+0+1 _2+7+11
4 7 ~ a3 - 43 AEE)
5 4 ~ 0.0465 ~ 0.186 ~ 0.465
6 3
7 0
8 1
h Total frequency a P(4 days gap) b P(at least 4 days gap)
=37T+81+484+17+6+1 17 17T4+64+1
=190 ~ 190 T 190
~ 0.0895 ~ 0.126

EXERCISE 9A. 2 [N

1 a P(female at € is a smoker) = i—g ~ 0.265

b At school E, thefe are 40 + 39 = 79 15 year old students.
7+ 4 = 11 of these.smoke; so. ‘79 — 11 = 68 do not smoke.

P(student at E'is not asmoker) = % ~ 0.861

48 444
¢ P(he or she is a smoker) = B+ 0.222
201 + 214

2 a P(complaint in 2008/09 about customer service) = $5et = 0.146

1822 + 2102 + 3136 + 3582

b P(complaint about billing) = + * * ~ 0.435
3015 + 4282 + 8085 + 9109

¢ P(not related to either billing or faults in 2009/10)

16124836 + 136 + 1940 + 248 + 60 + 311

~ 0.565
9109
3 a i P(Febdayin Aubumn is > 35°C) = 32 ~ 0.189
28 — 12.6
ii P(Feb day in Auburn is < 30°C) = ———— = 0.55

9.4+ 1234 12.6
b P(Temperature > 30°C on a summer day) = A+ 1254120 ~ 0.381
31431428

1.2
¢ P(Itis Jan given it is a 40°C day) = —————— = 0.545
0.3+1.2+0.7
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EXERCISE 9B 1N

1 a {A,BCD}
b Let B denote ‘a boy’ and G denote ‘a girl’.  {BB, BG, GB, GG}

¢ {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB, BACD, BADC, BCAD, BCDA, BDAC, BDCA,
CABD, CADB, CBAD, CBDA, CDAB, CDBA, DABC, DACB, DBAC, DBCA, DCAB, DCBA}

d Let B denote ‘a boy’ and G denote ‘a girl’. {BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG}

2 a coin b diec2 < spinner d spinner 2
4 / Y
T 6 D 4
H 1 : :
123456 2
die 3 A 1
2 o
1 123456 >
die A B C D
123456 > spinner 1
die 1
3 a Let H denote 5-cent  10-cent b Let Hidenote coin spinner
‘heads’ and H ‘heads™and A
T dlenote H< T dlenote H< E B
‘tails’. ‘tails’.
T C
H A
T < T < B
T c
c spinner 1 spinner 2 d Pe.t II()’ denote 1st 2nd
X Pk, ticket ticket
1 Y B denote P
z ‘blue’, and P< B
W denote w
X ‘white’. P
2 Y B< B
Z w
X P
3< Y W< ' B
7 w
EXERCISE 9C.1
1 Total number of marbles =5+3+7 =15
3 1 5 1
a P(red) = £ =3 b P(green) = 5z = 3
5+ 7
7 12 _ 4
4 P(blue) =15 d P(HOt red) = 1—5 =3 =3
e P(neither green nor blue) = P(red) = = = %
5+3
f P(green or red) = ST 1%

8 are brown and so 4 are white.

i P(brown) = & =2

P(multiple of 4)
=P(4, 8, 12, 16, 20, 24, 28, 32, 36)

_ 9
~ 36

Bl

il P(white) = % =1

b between 6 and 9 inclusive)

P(
=P(6,7, 8, or9)

o glo
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¢ P(>20) d PO ==
= P(21, 22, 23, 24, ...., 35, 36)
36 — 20 e P(multiple of 13)
T 36 = P(13 or 26)
_ 16 2
~ 36 ~ 36
4 _ 1
— 9 18
f P(odd multiple of 3) g P(multiple of 4 and 6)
=P(3,9, 15, 21, 27, or 33) = P(multiple of 12)
_ 5 = P(12, 24, 36)
36
3
=31 = 36
6

L
12

h P(multiple of 4 or 6)
=P(4, 6, 8, 12, 16, 18, 20, 24, 28, 30, 32, 36)
2

Jun

3
_1
=3
4 a P(on a Tuesday) = % b P(oma weekend) = %
c P(in July) d P(in January or’February)
4 x 31 . 4 x 3143 % 28+1x29
= ————— {over 4 year period} =
365 x 3 4 366 3 x 365+ 1 x 366
_ 124 .
= 2= {over 4 year period, remember leap years}
237 _ 79
T461 487

5 a Let A denote Antti, K denote Kai, and N denote Neda.
Possible orders are:  {AKN; ANK, KAN, KNA, NAK, NKA}

b i P(Ainmiddle)=2% 2 ii P(Aatleftend) = 2 =2
iii P(A not ataightend) =1 — 1 = 2 iv P(K and N are together) = % =2
6 Let G denote ‘a girl” andB denote ‘a boy’.
a Possible orders are:  {BBB, BBG, BGB, BGG, GBB, GBG, GGB, GGG}
b i P(all boys) = P(BBB) = ¢ i P(all girls) = P(GGG) = %
iiii P(boy, then girl, then girl) iv P(2 girls and a boy)
= P(BGG) = P(BGG or GBG or GGB)
- -
v P(girl is eldest) vi P(at least one boy)
= P(GBB or GBG or GGB or GGG) =1 {all except GGG}
_4_ 1
g 2

7 a {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB, BACD, BADC, BCAD, BCDA, BDAC, BDCA,
CABD, CADB, CBAD, CBDA, CDAB, CDBA, DABC, DACB, DBAC, DBCA, DCAB, DCBA}

b i P(Asitsononcend) =42 =1

ii P(B sits on one of the two middle seats) = 32 = +

iii P(A and B are together) = 22 = 1

iv P(A, B, and C are together) = % = %
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EXERCISE 9.2 [N

1 Let H denote ‘heads’ and T denote ‘tails’.

a 5-cent b
10-cent
P(2 heads) = i P(2 tails) = %
c 5-cent d 5-cent
10-cent
P(at least 1 head) = P(HT or TH or HH)
—2_1 —03
a1 2 T
2 a Let H denote ‘heads’ coin - b There are 2 x 5 = 10 possible
and T denote ‘tails’. y combined outcomes.
\
H . - . . 1
2 g 1 spinner
[ i coin ii coin
A
Tl s+ 0 2t Tl e o o o o
AREEE | &6
» spinner » spinner
1293 4756 1 2 3 4
P(T and 3)= 1—10 P(H and even) = P(H2 or H4)
-2 _1
~— 10 5
i coin iv coin
N Tl e o o o o
Hl oo o o o e e e
T 2 3 4 » spinner T 2 3 4 5 » spinner
P(anodd):l%:% P(H0r5):1%:%
3 a die 2 b die 2 c
6 6
5 5
4 4
3 3
2 2
1 1
. o1
123456 T23 4506 ¢
P(two 3s) = 2= P(5anda6) = = = L P(50ra6)=22=3
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d die 2 e die 2 f
6
5
4
3
2
1
die 1 die 1 die 1
P(at least one 6) = % P(exactly one 6) = % = 1%
EXERCISE 9C.3 |
1ab i die 2 1] die 2 ifi
6 6
5 5
4 4
3 3
2 2
1 1
die 1 die 1
P(sum is 11) = = P(sum is 8 or 9) =
— 1 =
=18 1
2 a, b i die 2 ii ifi
6 3210 6 3210
5 2101 5 2101
4 1012 4 1012
3 0123 3 0123
2 1234 2 1234
1 2345 1 2345
die 1 die 1
123456 123456
P(result is )= % P(result is > 3) = %
_1 _1
~ 6 6
3 ab i ii il spinner1
3 69 1215
2 468
1 234
spinner 2 T 55 015 spinner 2
P(result is < 5) = & P(result is odd) = &
=2
-5

EXERCISE 9D.1 |

1 a P(Rob rolls 4 and Kerry rolls 2) = P(4) x P(2) {events are independent}

—txi=%
b P(Rob rolls odd and Kerry rolls > 4) ¢ P(bothroll >1)=P(>1)xP(>1)
= P(odd) x P(> 4) —ixp=2
=P(1, 3, or 5) x P(5 or 6)
=3x2_1

6 6 6
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2 a P(H, then H, then H) b P(T, then H, then T)
= P(H) x P(H) x P(H) = P(T) x P(H) x P(T)
_ 1,11 1,11
=2X32%3 =2X32%3
_1 _1
-8 - %

3 Let A be the event of photocopier A malfunctioning and

B be the event of photocopier B malfunctioning.

a P(both malfunction) b P(both work)
= P(A and B) =P(A’ and B')
=P(A) x P(B) =P(A") x P(B’)
=8 12 — 92 88

100 © 100 ~ 100 ~ 100
_ _9% _ _8096
10000 ~ 10000
=65 __ 506
625 ~ 625
h a P(they will be happy) b P(théy will be unhappy)
= P(B, then G, then B, then G) = 1= P(they will be happy)
= P(B) x P(G) x P(B) x P(G) —1- X
_1,1,1,1
=3X3x3X3 = 12
_ 1
~ 16
5 Let J be the event of Jiri hitting a P(both hit) b P(both miss)
the target and B be the event of £ P(J) XP(B) =P(J) x P(B’)
Benita hitting the target. —=0.7% 0.8 —0.3x%x0.2
P(J) =0.7, = 0.56 =0.06
N —
P(J7) = 0.3, < P(J hits and B misses) d P(B hits and J misses)
m@:o& L p(J) x P(B') =P(B) x P(J')
P(B') = 0.2 —0.7 % 0.2 —0.8x03
=0.14 =0.24
6 Let H be the event thearcher hits the bullseye. o PH)=2, PH') = %

a P(3 hits) b P(2 hits then a miss) < P(all misses)
=P(H) x P(H)X P(H) =P(H) x P(H) x P(H") =P(H') x P(H') x P(H")
_22.2 _2,2.3 _ 3,33
=5X5 X3 =5X5X3 =5X5X3

125 125 125

EXERCISE 9D.2 N

1 a P(all strawberry creams) b P(none are strawberry creams)
= P(1stis S and 2nd is S and 3rd is S) = P(1st is S’and 2nd is S’and 3rd is S')
_ 8 7 6 _ 4 3 2
=13 X1 %10 RO VAT
_ 14 1
T — 55
2 a P(both red) b P(GR)
= P(1stis R and 2nd is R) = P(1stis G and 2nd is R)
_ 1,6 _ 3 .7
=10%9 =10%9
_ _
=15 ~ 30




<<
  /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
  /CreateJDFFile false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [595.276 841.890]
>> setpagedevice




