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1. [Maximummark:5]

Ametalstructureonaflatsurfaceisintheformofaright‐pyramidwithrectangular
base ABCD andvertexH﴾‐0.5,1.5,5﴿.Point A has coordinates﴾‐2,0,0﴿ and
point C has coordinates﴾1,3,0﴿.This is shown in the following diagram.

Allunitsareincentimetres.

diagramnottoscale

H﴾‐0.5,1.5,5﴿

C�1,3,0﴿

﴾‐2,0,0﴿ B

Thecentreofthebase,G,isthemidpointofAC.

﴾a﴿ FindthecoordinatesofG [2]
﴾b﴿ WritedowntheverticalheightHG. [1]
﴾C﴿ FindthedistancebetweenCandH. [2]

﴾Thisquestioncontinuesonthefollowingpage﴿



﴾Question 1continued﴿
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2. [Maximummark:5]

Themonthlyenergyconsumption,x,inkilowatthours﴾kWh﴿of150householdsinHelvetia
isshowninthefollowingtable

Energy consumption Numberof
﴾xkWh﴿ households

500≤x<700 38
700≤x<900 45
900≤x<1100 25

1100≤x<1300 18
1300≤x<1500 16
1500≤x<1700 8

﴾a﴿ Forthisdataset,usethemid‐pointintervalvaluestofindestimatesfor

# the mean.

﴾i﴿ thestandarddeviation. [4]

Thestandarddeviationofthemonthlyenergyconsumptioninanothernearbyresidential
area,Eureka,isfoundtobe95kWh.
﴾b﴿ Interpretthemeaningof thevalueofthestandarddeviationinEurekaincomparison

withthestandarddeviationinHelvetia. [1]



3. [Maximummark:6]

Thewaterlevelhinmetres,nawatertankafterhoursofirrigationsmodelledbyth
following function.

h�t﴿= 20 ,1≥021+5
﴾a﴿ Findthevalueofh﴾0.5﴿ [2]
﴾b﴿ ﴾i Find the value of h‐﴾2.5﴿.

﴾i﴿ Interpretthisvalueincontext. [e]
﴾C﴿ Write down therangeof h‐ [1]

Turnover



4. [Maximummark:5]

Consider the graph of the cubicfunction f﴾x﴿=x²+2x²‐4x‐2.Part of the graph of y=f﴾x﴿
isshowninthefollowingdiagram.

8

﴾a﴿ Writedownthex‐coordinateof

﴾# thelocal maximum.

﴾i﴿ thelocal minimum. [2]
﴾b﴿ Hence,writedowntheintervalwhere thefunctionisdecreasing. [1]

The tangent to the curve at﴾1,‐3﴿ isparallel to the straight liney=3x+5.

﴾C﴿ Writedown

﴾﴿ thegradientof thetangent.

﴾i﴿ the equation of the tangent. [2]
﴾Thisquestioncontinuesonthefollowingpage﴿



﴾Question 4 continued﴿
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5. [Maximum mark:9]

Atelecommunicationscompanyhasidenticalcelltowersinaruralarea.Theyarelocated at
thepointsA﴾1,5﴿,B﴾7,8﴿andC﴾4,12﴿.The coverage areas are divided as shown in the
Voronoidiagram.Alldistancesareinkilometres.
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﴾a﴿Findtheequationof theperpendicularbisectorof[AB]. [4]
﴾Thisquestioncontinuesonthefollowingpage﴿
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﴾Question5 continued﴿

Thecompanyisplanningtoimprovethecoverageofitscellularnetworkintheareaby
adding twonewtowers.Itidentifiespotentiallocations at thepointsD﴾8,2﴿andE﴾14,10﴿

ThecompanyreviewsthecoverageareasanddrawsanewVoronoidiagram.
﴾b﴿ IdentifythecorrectVoronoidiagramfromtheoptionsshowninthefollowingdiagrams. [2]

Option1 Option2
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﴾Thisquestioncontinuesonthefollowingpage﴿



﴾Question5continued﴿

Eachtowerprovidesguaranteedexcellentcoveragewithinaradiusof3km
Pooja is at a beautyparlourlocated at thepoint﴾6,4﴿
﴾C﴿ StatewhetherexcellentcoverageisguaranteedforPoojaatthebeautyparlour.

Justifyyouranswer. [E]
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6. [Maximummark:9]

ThreepointsN,P,andVare shown on thefollowing diagram.NPis20 metres,
PVis25metresandVPNis55.5°

diagramnottoscale

N

20m

55.5°

25m

﴾a﴿ Find NV. [3]

﴾b﴿ FindPNv [e]
﴾C﴿ Henceorotherwise,find theshortestdistancebetweenPand[NV]. [e]

﴾Thisquestioncontinuesonthe followingpage﴿
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﴾Question 6continued﴿
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7. [Maximummark:5]

Theloudnessofasound,L,measuredindecibels﴾dB﴿isdeterminedbytheintensityof the
sound,I,measuredinwattspersquaremetre﴾Wm‐²﴿.Therelationshipbetweenloudness
andintensitycanbeexpressedusingthelogarithmicfunction

L=10log1o

whereIisthereferenceintensity﴾theintensityof theleastaudiblesound tothehumanear﴿.

The reference intensity I is 10‐12Wm².
Theintensityof soundonabusystreetis10‐Wm‐2
﴾a﴿ Calculatetheloudnessofthesound. [2]
Thesoundofajetenginereachesaloudnessof185dB

﴾b﴿ Determinetheintensityof itssound.Giveyouranswerintheformax10*
where1≤a<10,k�Z. [e]

025

Turnover
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8. [Maximum mark:7]

Prakashistheleaderofacustomerserviceteamandisinterestedindeterminingwhether
thereisarelationshipbetweenacustomer'ssatisfactionlevelandthetypeofservice
interactiontheyhaveexperienced.

Hecollectsdatafromarandomsampleof250customersandtrackstheirsatisfactionlevel
afterthreetypesofserviceinteractions:in‐person,onlinechatbotsandwebsitecontactforms.

Hecategorizesthesatisfactionlevelsassatisfied,neutralanddissatisfied.

Herecordsthedatainthefollowingtable.

Satisfactionlevel

Satisfied Neutral Dissatisfied
In‐person 35 30 23

Typeof Online 31 39 23service chatbots
interaction Website 19 28 22contactforms

Prakashperformsax²testforindependenceat the5%significancelevel.

The critical valueis9.488.

Thenullhypothesis,H.isthesatisfactionlevelandthetypeofserviceinteraction
areindependent.

﴾a﴿ Statethealternativehypothesisforthistest. [1]
﴾b﴿ Findthedegreesoffreedomforthistest. [1]

﴾c﴿ Find xalc,the chi‐squared test statistic. [2]
Prakashconcludesthatthereissuficientevidencetorejectthenullhypothesis.
﴾d﴿ ﴾# StatewhetherPrakashiscorrect.Justifyyouranswer.

﴾i﴿ Writedownthe conclusionforthistestincontext. [E]
�Thisquestioncontinuesonthefollowingpage﴿
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﴾Question 8continued﴿
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9. [Maximummark:7]

Pascaleownsacompanythatproducesandsellscurrypowder.Therateofchangeof the

powderismodelledby
dP ‐10x+460�x≥0
dx

Shemakesaprofitof3300MURwhenproducing10kgofcurrypowder.

Findanexpressionforthecompany'sprofit,P,intermsofx. [5]

Pascaledecidestoincreasetheproductionofcurypowderfrom25kgto50kg

﴾b﴿ Find the increase inprofit. [2]
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10.[Maximummark:7]

Thetimes,inseconds,forthefastest16womenina50mfreestyleswimmingchampionship
eventwererecorded.Allswimmersrecordeddifferenttimes.

Partofaboxandwhiskerdiagramforthesetimesisshowninthefollowingdiagram.

Swimmingtimesinseconds

﴾a﴿ Writedownthenumberofswimmerswhotookmorethan24.70secondstocomplete
therace. [1]

﴾b﴿ Find theinterquartilerange﴾IQR﴿forthedata. [2]
Anoutlierisdefinedasavaluethatsatisfiesoneofthefollowing:

·morethan1.5xIQRbelowthelowerquartile
morethan1.5xIQRabovetheupperquartile.

Ofthe16women,thetwofastestswimmerstook23.96and24.12secondsandthe
twoslowestwomentook25.12and25.40secondstocompletetherace.
﴾C﴿﴾#﴿ Showthatonlyoneofthesetimesisanoutlier.

﴾i﴿ Completetheboxandwhiskerdiagramabove. [4]

﴾Thisquestioncontinuesonthefollowingpage﴿
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﴾Question 10 continued﴿
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11.[Maximum mark:8]

Sofiatakesoutaloanfor50000euros.Shepaysanominal interestrateof4.2%peryear,

payments,madeattheendofeachmonth.
﴾a﴿ FindtheamountSofiamustpaybackeachmonth.Giveyouranswercorrectto

twodecimalplaces. [2]
Attheendofeightyears,Sofiawinsthelotteryandpaysbacktheremainderoftheloanearly
inonesinglepayment.

﴾b﴿ FindhowmuchSofiapaysbackinthissinglepayment.Giveyouranswercorrect
totwodecimalplaces.

﴾i﴿ FindtheamountofmoneysavedbySofiabypayingbacktheloanearly [6]

Turnover
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12.[Maximum mark:7]

Ateamofresearchersisusingamodeltopredicttherelativehappinessofdifferentcountries.
Todothis,avaluexiscalculatedbasedoneasilymeasuredparameters,forexample�life
expectancy,oravailablesocialsupport.Itisassumedthathighervaluesofxindicate
greaterhappiness.

To testthemodela surveyisconductedinsixcountries,A,B,C,D,EandF.Inthese
countriesthelevel ofhappinessisassessed directlyusingquestionnairesandgivena

Toselectthecountriesforthesurvey,allcountriesaredividedintothreeequalgroupsbased
onwealthandtwocountriesarechosenrandomlyfromeachgroup.
﴾a﴿ Writedownthenameofthistypeofsampling [1]

Theresultsof thesurvey,alongwiththevalueobtainedfromthemodel,aregiveninthe
followingtable.

Country A B C D E F

Valuefromthemodel﴾xr﴿ 12.3 15.2 14.1 18.5 20.1 19.2

Happiness score ﴾y﴿ 5.2 7.3 6.2 6.9 8.0 7.2

Theresearcherswillacceptthemodel isavalidpredictorof happinessscoreif thePearson's
product‐momentcorrelationcoefficient,r,isgreaterthan0.8

﴾b﴿ ﴾﴿ Find thevalue ofr.

﴾i﴿ Hencestatewhetherthemodelcanberegardedasavalidpredictorof
happiness score. [E]

﴾C﴿ Findtheequationoftheregressionlineyonx [1]
Foraparticularcountryx=17.2.
﴾d﴿ Usetheregressionlinetopredictthehappinessscoreforthiscountry. [2]

﴾Thisquestioncontinuesonthefollowingpage﴿
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﴾Question 12 continued﴿
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