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1. [Maximummark:5]

Thefollowing diagram showsa solid hemispherewith centreA﴾6,‐1,‐3﴿.

PointB﴾4,‐5,‐9﴿liesonthecurvedsurface.

﴾a﴿ FindAB,theradiusofthehemisphere. [2]
﴾b﴿ Hence,find thetotalsurfaceareaof thesolidhemisphere [e]



2. [Maximum mark:6]

The following diagram shows a triangle ABC,withAB=7,AC=12and BAC=116°

diagram not to scale

116°

12

﴾a﴿ Find BC. [e]
﴾b﴿ FindACB [e]

Turn over



3. [Maximummark:5]

Considerthe expansionof﴾x+k﴿,wherek>0.
﴾a﴿ Writedownthenumberoftermsintheexpansion. [1]

In theexpansion,thecoefficientofxis1320.
﴾b﴿ Find thevalueofk. [4]



4. [Maximum mark:7]

Asupermarketanalysestheshoppinghabitsof itscustomers.
Thenumberof times,X�eachcustomervisitsthesupermarketinaweekisgivenbythe
followingprobabilitydistribution.

x 2 3 4 5 ≥6
P﴾X=x﴿ 1.5a 2a 0.281 a 0.026 0

﴾a﴿ ﴾i﴿ Find thevalue ofa.

﴾i﴿ Write down the mode of X. [e]
﴾b﴿ ﴾ Find the mean ofX.

﴾i﴿ FindthevarianceofX. [e]
Themanagerwantstoknowwhy customerscometotheir supermarket.Theysurveythe
first50customerstoarriveatthesupermarketonaparticularday.
﴾C﴿ Identifywhichoneof thefollowingbestdescribesthemanager'ssamplingmethod.

Circleyouranswer. [1]

Simplerandom/Systematic/Convenience/Quota/Stratified

Turnover



5. [Maximummark:5]

Thefollowing diagramshowsa circlewithcentreO.
PointsA,BandC lieonthe circle.

diagramnottoscale

B

The area of triangleAOBis26cm²andAOB=2.51radians.
Find thelengthofarcACB



6. [Maximummarks:6]

﴾2x+a﴿Considerthe function f﴾x﴿= wherex≠‐5anda�R
�x+5�²

﴾a﴿ Findanexpressionforf'�x﴿,intermsofa. [e]

Whenx=1,the tangent to the graph offmakes an angle of70°to thehorizontal.
﴾b﴿ Find thesmallestvalue ofa. [E]

Turnover
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SectionB

[Maximummark:15]

Considerthefunctionf�x﴿=sin﴾3πx﴿+2,where0≤x≤2.Thefollowing diagramshows
the graphoff. π
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﴾a﴿ Writedowntheamplitudeoff.

﴾i﴿ Find theperiodoff. [3]
﴾b﴿ ThepointPhas coordinates﴾1.63,2.16﴿.StatewhetherPliesabove,beloworon the

graphoff.Justify your answer. [e]
ThelineL,hasequationx‐6y+11=0.
﴾C﴿ WritedownthegradientofthelineL [1]

�Thisquestioncontinuesonthefollowingpage﴿
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﴾Question7continued﴿

Theline L,is normal to the graph of fat point A�1,2﴿.

ThelineListangent tothegraphoffatA.

﴾d﴿ ﴾# Find thegradientof L2

﴾i﴿ Hence,orotherwise,find theequationof L [e]

The lineL,intersectsthegraphoffat anotherpointB,where thex‐coordinateofB
isgreater than1.5.This is shown inthefollowing diagram.
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﴾e﴿Find the coordinates of B. [2]

Theshadedregion is enclosed by thegraphoffand thelineL,betweenAandB.
﴾ Findtheareaof theshadedregion. [E]

Turnover
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8. [Maximum mark:17]

ConsideradiscreterandomvariableX.

﴾a﴿StatetwoconditionsrequiredforXtobemodelledbyabinomial distribution. [2]

Awaterthemeparkhastworides:Daifong andTorbellino.Eachvisitor'sdecisiontorideon

Frompreviousrecords,itisexpectedthat37%of thevisitorsonanyparticulardaywillride
Daifong.

OnSaturday,1900peoplewillvisitthethemepark.
﴾b﴿ Find thenumberofpeoplethatareexpectedtorideDaifong. [2]
﴾C﴿ Find theprobabilitythat

﴾# 712peoplewilrideDaifong,
﴾i﴿ between684and712people,inclusive,willrideDaifong [4]

﴾d﴿ Giventhatbetween684and712people,inclusive,willrideDaifong,findthe
probabilitythatatmost692peoplewill rideDaifong. [4]

TherideTorbellinoismorepopularat thethemepark.Itisexpected that61%of thevisitors
onanyparticulardaywillrideTorbellino.

Torbellino.

﴾e﴿Find theprobability thataperson willridebothDaifong andTorbellino. [2]

NextTuesdaynpeoplewillvisit thethemepark.Theprobabilitythatatmost500peoplewill
rideTorbellinoisapproximately0.693.
﴾f Find thevalue ofn. []
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9. [Maximummark:14]

Twoathletes,FionaandLucy,competeina200metresracealongastraighttrack.

8.14tFiona'svelocity,inms,during theracecanbemodelled byv﴾t﴿= √² +0.2
,wheret≥0.

Time,t,ismeasured insecondsfromwhentheracestarts.

﴾a﴿ ﴾# Writedownthevalueofv﴾1﴿.

﴾i﴿ Find the timewhenFiona'svelocityis5ms []
﴾b﴿ Find the timewhenFiona'sacceleration is4ms‐ [2]
﴾C﴿ ﴾# Write down the limit ofv﴾t﴿astapproachesinfinity.

﴾i﴿ State areasonwhy thevalueinpart﴾c﴿﴾i﴿isnotvalid inthecontextof thisquestion.[3]

8tLucy'svelocity,inms,during theracecanbemodelled by w�t﴿= ,wheret≥0.
√t²+0.3

FionacompletestheraceandcrossesthefinishinglineinfrontofLucy.

﴾d﴿Find thedistanceLucyisfromthefinishing linewhenFiona completesthe200metres. [6]
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