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Answerallquestionsintheanswerbookletprovided.Pleasestarteachquestiononanewpage.Full
marksarenotnecessarilyawardedforacorrectanswerwithnoworking.Answersmustbesupported
byworkingand/orexplanations.Solutionsfoundfromagraphicdisplaycalculatorshouldbesupported
bysuitableworking.Forexample,ifgraphsareused tofindasolution,youshouldsketchtheseaspart
ofyouranswer.Whereananswerisincorrect,somemarksmaybegivenforacorrectmethod,provided
thisisshownbywrittenworking.Youarethereforeadvisedtoshowallworking.

1. [Maximummark:18]

Cathieisafinancialanalyststudyingthegrowthoftwoinvestmentaccounts,Account1and
Account2,foranewclient.

Account1hasaninitialamountof50ooUSDollars﴾USD﴿.Interestisaddedtotheamount
inAccount1attheendofeachyearinthefollowingmanner:2o0USDattheendofthefirst
year,260USDattheendofthesecondyear,320USDattheendof thethirdyear,380USD
attheendofthefourthyearand440USDattheendofthefifthyear.

Assumetheamountofinterestcontinuestoincreaseeachyearsothatitfollowsan
arithmeticsequence.

﴾a﴿Find
thecommondifference.

﴾i﴿ theamountofinterest,inUSD�addedattheendofthe1othyear. [E]
﴾b﴿ ShowthattheamountofmoneyinAccount1afternyearsmaybeexpressedas

5000+”﴾340+60n﴿. [e]

﴾c﴿Hence orotherwise,find the amountof moneyinAccount1at theend of10years. [2]
Account2hasthesameinitialamountof5000USD.Account2pays6.5%interest
compoundedannually.Theinterestisaddedtotheamountintheaccountattheendofeachyear.

The amount inAccount2afternyearscanbeexpressed as5000xB”whereBeR.

﴾d﴿﴾i﴿WritedownthevalueofB.

Henceorotherwise,showthatAccount1willhavemoremoneythanAccount2
attheendof10years. [4]

Theclientisinterestedinalonger‐terminvestment.Cathiefindsthatitwilltakeat
leastmcompleteyearsfortheamountinAccount2toexceedtheamountinAccount1.

﴾e﴿Find the value of m. [E]
﴾# DeterminethetotalinterestaddedtoAccount2attheendofmyears.

Giveyouranswercorrecttothenearestdollar. [E]
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2. [Maximum mark:17]

teststodeterminewhetherthecomponentsmeetthecompany'sstandards.

Zaakir,theownerofthecompany,wantsthequalitycontrolteamtoanalysethedistributionof
theweightsofthecomponents.

Basedonhistoricaldata,thequalitycontrolteamknowsthattheweightsofthecomponents
followanormaldistributionwithameanof2.5gramsandastandarddeviationof0.15grams.

than2.8grams. [2]

wgrams is0.8.
﴾b﴿﴾﴿ Sketchadiagramofanormalcurvetoshowthearearepresentedbythisprobability.

﴾i﴿ Find thevalueof w. [4]

TopassTest1,theweightofacomponentmustbebetween2.3gramsand2.7grams.

﴾c﴿﴾i﴿Find the probability that a randomly selected component passesTest 1.
﴾i﴿Find the expected number of components in abox of 200 that will passTest 1. [E]

Zaakirasksthequalitycontrolteamtoconductamorein‐depthanalysisbyperforminga

selectsoneboxandtestseachofthe200components.

﴾d﴿Find theprobability thatexactly190 componentspassTest 2. [2]

﴾e﴿Find the probability that at least 188 components passTest 2. [2]
Insteadoftestingall200components,Zaakirnowdecidestotestarandomsample

dispatchedif atleast10of the12componentspassbothTest1andTest2.Theresultsof
Test1andTest2areindependent.

Findtheprobabilitythattheboxisdispatched. [4]

Turnover



3. [Maximummark:20]

Kailashmanufacturesdrinkcontainersintheshapeofacuboid.Thecontainerhasasquare
topandasquarebaseoflength,Icm.Itsheight,dcm,isthreetimesthelengthofthebase

diagramnottoscale

﴾a﴿Write down anexpressionford in terms of 1. [1]
Thecontainercanhold375cmofdrink.

﴾b﴿ Findthevalueoflandd. [E]
﴾C﴿ Calculatethetotalexternalsurfaceareaofthecontainer. [E]

﴾This questioncontinues on the following page﴿



﴾Question3continued﴿

Toreduceenvironmentalimpact,Kailashistryingtominimizetheamountofmaterialneeded
fortheproductionofthe375cmcontainer.

Heiswillingtochangetheshapetoacylinderwithradiusrcm,andheighthcm,asshownbelow.

Thecylindricalcontainerof drinkmust alsohold375cm3

﴾d﴿Find anexpressionfortheheight�h,of thecontainerintermsof r. [2]

Let the totalexternal surfaceareabeAcm²

﴾e﴿ [2]

﴾f Find VP [3]
dr

﴾g﴿ Henceorotherwise

﴾﴿ findthevalueofrthatwillminimizeA

﴾i﴿ findtheminimumvalueofAneededforthecylinder [e]
Toproducethecontainers,additionalmaterialisrequired:

·10%additionalsurfaceareaforthecuboid

·25%additionalsurfaceareaforthecylinder.

Kailashwillchoosethecontainerthatrequirestheleasttotalamountofmaterial.

﴾h﴿ DeterminewhichcontainerKailashshouldchoose.Justifyyouranswer. [E]

Turnover



4. [Maximummark:13]

Onaparticulardaytheheightofthetide�h,inmetres,atAlbionharbourcanbemodelledby
thefunction

h﴾t﴿=‐2.5cos﴾br°﴿+4.5,whereb�R,0≤1<24

andrepresentsthenumberofhoursaftermidnight.

Thegraphofhisshowninthefollowingdiagram.

Height﴾metres﴿

6 8 10 12 14 16 18 20 22 24

Time ﴾hours﴿

﴾a﴿ Showthatthevalueofbis30 [1]

﴾b﴿ FindtheheightofthetidewhenI=5. [2]
﴾C﴿ Writedown

﴾# the amplitude ofh.

﴾i﴿ theequationof theprincipalaxis. [e]
�Thisquestioncontinuesonthefollowingpage﴿



﴾Question4continued﴿

BoatscanonlyleaveorreturntoAlbionharbourwhenh﴾r﴿≥2.65.Robinwantstoleavethe
harbourtogofishingassoonaspossibleafterthetimeis12:00.

﴾d﴿ DeterminetheearliestpossibletimethatRobincouldleavetheharbour.
Giveyouranswertothenearestminute. [E]

Theboatwilltake15minutestotravelfromtheharbourtothefishingsite.Robinintendsto
returntotheharbouronthesameday.

﴾e﴿ Determinethemaximumlengthoftimehecouldspend atthefishingsite,inhours,and
stillbecertainhewillbeabletoentertheharbouronhisreturn. [4]

Turnover



[Maximummark:12]

Thediagramshowsthecross‐sectionofabridgeandariver.Acoordinatesystemhasbeen
addedwiththeorigin,O,atthepointwherethebridgemeetsthewaterononeside.Allunits
arein metres.

diagramnottoscale

0.9

7.6

Aresearcherwantstocalculatethevolumeofwaterthatflowsunderthebridge.Todothis
hetakesmeasurementsof thedepthevery1.9mfromO.Thedepthsareshowninthe
followingtable.

HorizontaldistancefromOinmetres 0 1.9 3.8 5.7 7.6
Verticaldepthofwaterinmetres 0 1.68 2.81 2.32 0

﴾a﴿ Usethetrapezoidalruletofindthecross‐sectional areaoftheriverasitpassesunder
thebridge. [3]

Thewaterflowsunderthebridgeatarateof0.3ms‐

﴾b﴿ Findthevolumeofwaterthatpassesunderthebridgeeachsecond. [2]

﴾Thisquestioncontinuesonthefollowingpage﴿



﴾Question5continued﴿

Aboatistravellingalongtheriver.Thecross‐sectionof theboatandthewaterlevelisshown
inthefollowing diagram.
Thetopoftheboatisparalleltothewaterlevelandhasawidthof5m.Theheightofthe
boatis2.35mabovethewaterleveland thelowestpartoftheboatis1.6mbelowthewaterlevel.

5m

2.35m

Waterlevel

1.6m

Theboatistravellingdownthecentreoftheriver.

﴾C﴿ Findtheverticaldistancebetweenthelowestpartoftheboatandthebottomofthe
riverasitpassesunderthebridge. [1]

Thecurvedarchofthebridgecanbemodelledbytheequation

y=‐0.15x²+1.14x+0.9,0≤x≤7.6.
﴾d﴿ Findthemaximumheightofthecurvedarchabovethewaterlevel. [2]
﴾e﴿ Determinewhetherthetopof theboatwillbeabletopassunderthebridge. [4]








