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Answerallquestions.Answersmustbewrittenwithintheanswerboxesprovided.Workingmaybe
continuedbelowthelines,ifnecessary.

1. [Maximummark:6]

Thefollowing diagram shows atriangleABC,withAB=7,AC=12andBAC=116°

diagramnottoscale
A

116°

﴾a﴿ Find BC. [E]
﴾b﴿ FindACB [e]



2. [Maximummark:5]

Consider the function f�x﴿=2x‐6x²+px²+gx‐2,where p�g �R.

Findthevalueofpandofq.

Turnover



3. [Maximummark:7]

Asupermarketanalysestheshoppinghabitsof itscustomers.

Thenumberoftimes,X,eachcustomervisitsthesupermarketinaweekisgivenbythe
followingprobabilitydistribution.

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

﴾a﴿ ﴾# Find thevalueofa.

﴾i﴿ Write down themodeof X. [E]
﴾b﴿ ﴾# Find themean of X.

﴾i﴿ Find thevarianceof X. [e]
Themanagerwantstoknowwhycustomerscometotheirsupermarket.Theysurveythe
first50customerstoarriveatthesupermarketonaparticularday.
﴾C﴿ Identifywhichoneofthefollowingbestdescribesthemanager'ssamplingmethod.

Circleyouranswer. [1]

Simplerandom/Systematic/Convenience/Quota/Stratified



[Maximummark:5]

Thefollowing diagramshowsacirclewithcentreO.
PointsA,BandClieon thecircle

diagramnottoscale

B

Thearea of triangleAOBis 26cm²andAOB=2.51radians.
FindthelengthofarcACB

Turnover



5. [Maximummark:6]

﴾2x+a﴿3Considerthefunctionf﴾x﴿= wherex≠‐5anda�R
�x+5�²

﴾a﴿ Find an expression for f'�x﴿,in terms of a. [E]
When x=1,the tangent to the graph of fmakes anangle of 70°to the horizontal.
﴾b﴿ Findthesmallestvalueofa [E]



6. [Maximummark:8]

3]. b=﴾]and c=[﴾2﴿
Considerthevectorsa where peR.

﴾a﴿ Findanexpression,intermsofp,for
﴾i﴿ :3.D

﴾i﴿ b.c. [E]
Theanglebetweenaandcisequaltotheanglebetweenbandc.

﴾b﴿ Findthevalueofp. [5]

Turnover



7. [Maximummark:6]

Intheexpansionof whereq�Q�thecoefficientofxis5120

Findthevalueofg.



8. [Maximummark:5]

A classofstudentsplaysatic‐tac‐toecompetitionamongthemselves.Eachindividualgame
inthecompetitioninvolvesonlytwostudents.

Everystudentintheclassistoplayeveryotherstudenttwice.However,Stephenleftthe

Bytheendofthecompetitionatotalof513gameshadbeenplayed.

Determine thenumberofstudentsthatwereoriginallyintheclass.

Turnover



9. [Maximum mark:9]

Anairplane,P,isflying overhorizontalground ataconstantheightof6kmand travelling at
a constant speed.It isapproaching a runway,[AB],whichis 2km inlength.

LetGbethepointonthegrounddirectlybelowtheairplane.WhenGA=xkm,thepilot's
viewingangleoftherunway�APB,isθ.

Thisisshowninthefollowingdiagram.

diagramnottoscale

6

G A B

x 2

﴾a﴿Showthatθ=arctan [2]
Whentheviewingangleis0.178radians,therateatwhichtheviewing angleischanging
is12.5radiansperhour.

﴾b﴿ Findthespeedoftheairplane. [7]



Donotwritesolutionsonthispage.

SectionB

10.[Maximum mark:14]

Twoathletes,Fiona andLucy,competeina200metresracealonga straight track.

Fiona'svelocity,inms,during theracecanbe modelledbyv﴾t﴿= 8.141 ,wheret≥0.
Time,t,ismeasuredinsecondsfromwhentheracestarts. √²+0.2
﴾a﴿ Writedownthevalueofv﴾1﴿.

﴾i﴿ Find thetimewhenFiona'svelocity is5ms [E]
﴾b﴿ Find the timewhenFiona's acceleration is4ms2. [2]
﴾C﴿ ﴾i﴿ Writedownthelimitofv﴾r﴿asIapproachesinfinity.

﴾i﴿ Stateareasonwhy thevalueinpart﴾c﴿﴾i﴿isnotvalidinthecontextof thisquestion.[3]

8tLucy'svelocity,in ms�during therace canbe modelledby w﴾t﴿=
√t²+0.3

,wheret≥0.

FionacompletestheraceandcrossesthefinishinglineinfrontofLucy.
﴾d� [6]

Turn over
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11.[Maximum mark:18]

Amandaentersdatafromsurveysintoadatabase.Itcanbeassumedthattheaccuracyof

Frompreviousrecords,itisknownthatAmandaenters8%ofthesurveysinaccurately.

﴾a﴿OnaparticulardayAmandaentersdatafrom50surveys.

﴾i﴿Find theprobabilitythatAmanda entered atmost six surveys inaccurately.
﴾i﴿ Giventhatatmostsixsurveyswereenteredinaccurately,findtheprobabilitythat

exactlyfoursurveyswereenteredinaccurately. [5]

OnadifferentdayAmandaentersdatafromsurveys.Onthisday,theprobabilitythatat
mostsixsurveyswereentered inaccuratelyisapproximately0.367.

﴾b﴿Find the value of n. [e]

BryceandCarmenalsoenterdatafromsurveysintothesamedatabase.Itisknownthat
surveysenteredbyBryceandCarmenareinaccurate6%and11%ofthetimerespectively.

surveysentered.

Fromthesurveysassignedtothethreeof them,Amandaenters55%,Bryce25%and
Carmen20%.

﴾c﴿Findtheprobabiitythatarandomlyselected surveywas

﴾i﴿entered inaccurately;
﴾i﴿enteredbyAmanda,giventhat the surveywasentered inaccurately. [9]

Thefollowingyear,theaccuracyofAmanda'sandBryce'sworkremainedthesame,asdid
thepercentageofsurveysenteredbyeachofthethreeemployees.However,Carmen's
accuracyhadimprovedandtheprobabilitythatsheenteredasurveyinaccuratelywasnowx%.

Theprobabilitythatarandomlyselectedsurveyhadbeenenteredinaccuratelywasnowthe
sameastheprobabilitythatCarmenmadeanerrorwhenenteringasurvey.

﴾d﴿Find the value of x. [4]
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12.[Maximummark:21]

﴾a﴿Find {﴾x²‐5﴿edx. [6]

Considerthedifferentialequation dy
dx

﴾b﴿ Bysolvingthedifferentialequation,showthatitssolutioncanbeexpressedinthe
formy=x²‐2x‐3+Ce,whereCisa constant. [4]

﴾C﴿ Sketchthecurveoftheparticularsolutionwhichpassesthroughthepoint�‐3�2﴿�
for‐4≤x≤4,clearlylabellingthecoordinatesofanylocalmaximumandminimum
points. [5]

Considerthefamilyofcurvesthataresolutionsofthedifferentialequation.

Thetangentatx=‐3isdrawnforeachofthesecurves.

By considering the curvewhichpassesthroughthepoint�‐3,p﴿andthecurvewhich
intersectatacommonpoint,andstateitscoordinates. [9]


