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KCSEMADEFAMILIAR

MATHEMATICS

TopicallyAnalysedKCSEpastQuestions

ForMarkingSchemes

Call/TextWhatsapp0705525657

FORM1

TOPIC1

NUMBERS

PASTKCSEQUESTIONSONTHETOPIC

1.MogakaandOndusotogethercandoapieceofworkin6days.Mogaka,working

alone,takes5dayslongerthanOnduso.HowmanydaysdoesittakeOndusoto

dothesameworkalone?
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2.(a) Evaluate

-82+12x9-4x6

567x2

(b) Simplifytheexpression

5a–4b–2(a-(̀2b+c)

3.Evaluate

28-(-18)–15–(-2)(-6)

-2 3

4.ThreepeopleOdawa,MliwaandAminacontributedmoneytopurchaseaflour

mill.Odawacontributed1/3ofthetotalamount,Mliwacontributed3/8ofthe

remainingamountandAminacontributedtherestofthemoney.Thedifference

incontributionbetweenMliwaandAminawasKshs40000.Calculatethepriceof

theflourmill.

5.Evaluate:

-12(-3)x4–(-20)

-6x63+(-6)

6.Withoutusinglogarithmtablesoracalculatorevaluate.

384.16x0.0625

96.04

7.Evaluatewithoutusingmathematicaltable

1000 0.0128
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200

8.Expressthenumbers1470and7056,eachasaproductofitsprimefactors.

Henceevaluate: 14702

7056

Leavingtheanswerinprimefactorform

9.Evaluate:

¾+15/7
4/7of2

1/3

(13/7–
5/8)x

2/3

10.PipesAcanfillanemptywatertankin3hourswhilepipeBcanfillthesametank

in6hours.WhenthetankisfullitcanbeemptiedbypipeCin8hours.PipeA

andBareopenedatthesametimewhenthetankisempty.Ifonehourlater,

pipeCisalsoopened,findthetotaltimetakentofillthetank.

11.Inafund-raisingcommitteeof45peopletheratioofmentowomen7.2.Findthe

numberofwomenrequiredtojointheexistingcommitteesothattheratioof

mentowomenischangesto5:4

12.Withoutusingmathematicaltablesorcalculators,evaluate

3675x135

2025

13.Allprimenumberslessthantenarearrangedindescendingordertoforma

number

(a)Writedownthenumberformed

(b)Whatisthetotalvalueoftheseconddigit?

14.Evaluatewithoutusingmathematicaltablesoracalculator0.0084x1.23x3.5,
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2.87x0.056

Expressingtheanswerasafractioninitssimplestform.

15.Evaluate1/3of(2¾-5½)x36/7
9/4

16.Evaluatewithoutusingmathematicaltablesorthecalculator

(.0.0625x2.56)

0.25x0.08x0.5

17.Evaluatewithoutusingmathematicaltablesorthecalculator

1.9x0.032

20x0.0038

18.Evaluate2¾x8/33

3+(52/5
9/25)

19.Withoutusingtablesorcalculatorsevaluate

153x0.18

0.68x0.32

20.Withoutusingmathematicaltables,evaluate

1.2x 0.0324

0.0072



isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page5of5

21.Simplify2/3of12–(11/3+1¼)

22.Ifx=2,Findthevalueofx3–5x2–4x+3

23.IfX=½y=¼andz=2/3Findthevalueof

x+yz

y–xz

24.Findaandbif3.168=3a/b

25.Findthegreatestcommonfactorofx8y2and4xy4.Hencefactorizecompletely

theexpressionx3y2–4xy4

26.Ahotwatertapcanfillabathin5minuteswhileacoldwatertapcanfillthe

samebathin3minutes.Thedrainpipecanemptythefullbathin3¾minutes.

Thetwotapsandthedrainpipearefullyopenfor1½minutesafterwhichthe

drainpipearefullyopenfor1½minutesafterwhichthedrainpipeisclosed.

Howmuchwilltakeittaketofillthebath?

27.Afarmerdistributedhiscabbagesasfollows

Acertainhospitalreceivedaquarterofthetotalnumberofbags.Anearby

schoolreceivedhalfoftheremainder.Agreengrocerreceivedathirdofwhat

theschoolreceived.Whatremainedweresixbagsmorethanwhatthegreen
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grocerreceived.Howmanybagsofcabbagesdidthefarmerhave?

TOPIC2

ALGEBRAICEXPRESSIONS

PASTKCSEQUESTIONSONTHETOPIC

1.Giventhaty= 2x–z

x+3z expressxintermsofyandz

2.Simplifytheexpression

x–1 - 2x+1

x 3x

Hencesolvetheequation

x–1 - 2x+1=2

x 3x 3

3.Factorizea2–b2

Hencefindtheexactvalueof25572-25472

4.Simplify p2–2pq+q2

P3-pq2+p2q–q3

5.Giventhaty=2x–z,expressxintermsofyandz.

Fourfarmerstooktheirgoatstoamarket.Mohammedhadtwomoregoatsas

Koechhad3timesasmanygoatsasMohammed,whereasOdupoyhad10goatsless

thanbothMohammedandKoech.

(i) Writeasimplifiedalgebraicexpressionwithonevariable,representingthe

totalnumberofgoats.

(ii) Threebutchersboughtallthegoatsandsharedthemequally.Ifeach
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butchergot17goats,howmanydidodupoyselltothebutchers?

6.Factorizecompletely3x2–2xy–y2

7.Solvetheequation

1=5-7

4x 6x

8.Simplify

a + b

2(a+b) 2(a-b)

9.Factorizecompletely28x2+3x-1

10.Threeyearsago,Jumawasthreetimesasold.AsAliintwoyearstime,thesum

oftheirageswillbe62.Determinetheirages

11.TwopairsoftrousersandthreeshirtscostatotalofKshs.Fivesuchpairsof

trousersandtwoshirtcostatotalofKshs810.Findthepriceofapairoftrouser

andshirt.

TOPIC3

RATES,RATIOPERCENTAGEANDPROPORTION

PASTKCSEQUESTIONSONTHETOPIC

1.Akinyiboughtandbeansfromawholesaler.Shethenmixedthemaizeandbeans

intheratio4:3sheboughtthemaizeatKshs21perkgandthebeans42perkg.



isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page8of8

Ifshewastomakeaprofitof30%.Whatshouldbethesellingpriceof1kgofthe

mixture?

2.Waterflowsfromatapattherateof27cm3persecondintoarectangular

containeroflength60cm,breadth30cmandheight40cm.Ifat6.00PMthe

containerwashalffull,whatwillbetheheightofwaterat6.04pm?

3.Twobusinessmenjointlyboughtaminibuswhichcouldferry25paying

passengerswhenfull.ThefarebetweentwotownsAandBwasKshs80per

passengerforoneway.Theminibusmadethreeroundtripsbetweenthetwo

townsdaily.ThecostoffuelwasKshs1500perday.Thedriverandthe

conductorwerepaiddailyallowancesofKshs200andKshs150respectively.

AfurtherKshs4000perdaywassetasideformaintenance,insuranceandloan

repayment.

(a) (i) Howmuchmoneywascollectedfromthepassengersthatday?

(ii) Howmuchwasthenetprofit?

(b) Onanotherday,theminibuswas80%fullontheaverageforthethree

roundtrips,howmuchdideachbusinessmangetiftheday’sprofitwas

sharedintheratio2:3?

4.Wainainahastwodairyfarms,AandB.FarmAproducesmilkwith3¼percent

fatandfarmBproducesmilkwith4¼percentfat.

(a) Determine

(i) Thetotalmassofmilkfatin50kgofmilkfromfarmAand30kgof

milkfromfarmB

(ii) Thepercentageoffatinamixtureof50kgofmilkAand30kgof

milkfromB
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(b) TherangeofvaluesofmassofmilkfromfarmBthatmustbeusedina

50kgmixturesothatthemixturemayhaveatleast4percentfat.

5.Intheyear2001,thepriceofasofasetinashopwasKshs12,000

(a) Calculatetheamountofmoneyreceivedfromthesalesof240sofasets

thatyear.

(b) (i) Intheyear2002thepriceofeachsofasetincreasedby25%while

thenumberofsetssolddecreasedby10%.Calculatethe

percentageincreaseintheamountreceivedfromthesales

(ii) Iftheendofyear2002,thepriceofeachsofasetchangedinthe

ratio16:15,calculatethepriceofeachsofasetintheyear2003.

(c) Thenumberofsofasetssoldintheyear2003wasP%lessthanthe

numbersoldintheyear2001.

CalculatethevalueofP,giventhattheamountsreceivedfromsalesifthe

twoyearswereequal.

6.Asolutionwhosevolumeis80litresismadeupof40%ofwaterand60%of

alcohol.Whenxlitresofwaterisadded,thepercentageofalcoholdropsto40%.

(a) Findthevalueofx

(b) Thirtylitresofwaterisaddedtothenewsolution.Calculatethe

percentageofalcoholintheresultingsolution

(c) If5litresofthesolutionin(b)aboveisaddedto2litresoftheoriginal

solution,calculateinthesimplestform,theratioofwatertothatofalcohol

intheresultingsolution.

7.Threebusinesspartners,Asha,NangilaandCheropcontributedKshs60,000,
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Kshs85,000andKshs105,000respectively.Theyagreedtoput25%ofthe

profitbackintobusinesseachyear.Theyalsoagreedtoputaside40%ofthe

remainingprofittocaterfortaxesandinsurance.Therestoftheprofitwould

thenbesharedamongthepartnersintheratiooftheircontributions.Attheend

ofthefirstyear,thebusinessrealizedagrossprofitofKshs225,000.

(a) CalculatetheamountofmoneyCheropreceivedmorethanAshaatthe

endofthefirstyear.

(b) NangilafurtherinvestedKshs25,000intothebusinessatthebeginningof

thesecondyear.Giventhatthegrossprofitattheendofthesecondyear

increasedintheratio10:9,calculateNangila’sshareoftheprofitatthe

endofthesecondyear.

8.Kipketercancultivateapieceoflandin7hrswhileWanjikucandothesame

workin5hours.Findthetimetheywouldtaketocultivatethepieceofland

whenworkingtogether.

9.MogakaandOndisoworkingtogethercandoapieceofworkin6days.Mogaka

workingalone,takes5dayslongerthanOnduso.Howmanydaysdoesittake

Ondusotodotheworkalone.

10.Acertainamountofmoneywassharedamong3childrenintheratio7:5:3the

largestsharewasKshs91.Findthe

(a) Totalamountofmoney

(b) Differenceinthemoneyreceivedasthelargestshareandthesmallest
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share.

TOPIC4

MEASUREMENT

PASTKCSEQUESTIONSONTHETOPIC

1.Thefigurebelowshowsaportablekennel

(a) Calculate

(i) Thetotalsurfaceareaofthewallsandthefloor(includethedooras

partofthewall.

(ii) Thetotalsurfaceareaoftheroof

(b) ThecostofroofingisKshs300persquaremetreandthatofmakingwalls

andfloorKshs350persquaremetre.Findthecostofmakingthekennel.

2.Theenclosedregionshowninthefigurebelowrepresentsaranchdrawtoscale.

Theactualareaoftheranchis1075hectares
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(a) Estimatetheareaoftheenclosedregioninsquarecentimeters

(b) Calculatethelinearscaleused

3.Thefigurebelowshowsanoctagonobtainedbycuttingofffourcongruent

trianglesfromarectanglemeasuring19.5by16.5cm

Calculatetheareaoftheoctagon

4.Thelengthofahollowcylindricalpipeis6metres.Itsexternaldiameteris11cm

andhasathicknessof1cm.Calculatethe,volumeincm3ofthematerialsusedto

makethepipe.Takeπas3.142.

5.Theareaofrhombusis60cm2.Giventhatoneofitsdiagonalsis15cmlong,

calculatetheperimeteroftherhombus.

6.Acylindricalpieceofwoodofradius4.2cmandlength150cmiscutlengthwise

intotwoequalpieces.

Calculatethesurfaceareaofonepiece

(Takeπas22/7)
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7.Thediagrambelow(notdrawntoscale)representsthecrosssectionofasolid

prismofheight8.0cm

(a) Calculatethevolumeoftheprism

(b) Giventhatthedensityoftheprismis5.75g/cm3,calculateitsmassin

grams

(c) Asecondprismissimilartothefirstonebutismadeofdifferentmaterial.

Thevolumeofthesecondprismis246.24cm3

(i) Calculatetheareaofcrosssectionofthesecondprism

(ii) Giventheratioofthemassofthefirstprismtothesecondis2:5,

findthedensityofthesecondprism.

8.Asquarebrassplateis2mmthickandhasamassof1.05kg.Thedensityofthe

brassis8.4g/cm3.Calculatethelengthoftheplaneincentimeters.

9.Twocylindricalcontainersaresimilar.Thelargeronehasinternalcross-section

areaof45cm2andcanhold0.95litresofliquidwhenfull.Thesmallercontainer

hasinternalcross-sectionareaof20cm2

(a) Calculatethecapacityofthesmallercontainer

(b) Thelargercontainerisfilledwithjuicetoaheightof13cm.Juiceisthen

drawnfromitandemptiesintothesmallercontaineruntilthedepthofthe

juiceinbothcontainersareequal.Calculatethedepthofjuiceineach

container.
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(c) Onefifthofthejuiceinthelargercontainerinpart(b)aboveisfurther

drawnandemptiedintothesmallercontainer.Findthedifferencesinthe

depthsofthejuiceinthetwocontainers.

10.Piecesofsoaparepackedinacuboidcontainermeasuring36cmby24cmby

18cm.Eachpieceofsoapissimilartothecontainer.Ifthelinearscalefactor

betweenthecontainerandthesoapis1/6.Findthevolumeofeachpieceofsoap.

11.Acylindricalwatertankisofdiameter7metresandheight2.8metres

(a) Findthecapacityofthewatertankinlitres

(b) Sixmembersoffamilyuse15litreseachperday.Eachday80litresare

usedforcookingandwashing.Andafurther60litresarewasted.

Findthenumberofcompletedaysafulltankwouldlastthefamily

(c) Twomembersofthefamilywereabsentfor90days.Duringthe90days,

wastagewasreducedby20%butcookingandwashingremainedthesame.

Calculatethenumberofdaysafulltankwouldnowlastthefamily

12.Acompanyistoconstructparkingbaywhoseareais135m2.Itistobecovered

withaconcreteslabofuniformthicknessof0.15m.Tomaketheslabcement,

ballastandsandaretobemixedsothattheirmassesareintheratio1:4:4the

massof1m3ofdryslabis2,500kg.

(a) Calculate

(i) Thevolumeoftheslab

(ii) Themassofdryslab
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(iii) Themassofcementtobeused

(b) Ifonebagofcementis50kg.Findthenumberofbagstobepurchased

(c) Ifalorrycarries7tonnesofsand,calculatethenumberoflorriesofsand

tobepurchased

13.AnArtisanhas63kgofmetalofdensity7000kg/m3.Heintendstousetomake

arectangularpipewithexternaldimensions12cmby15cmandinternal

dimensions10cmby12cm.Calculatethelengthofthepipeinmetres.

14.Thefigurebelowrepresentshollowcylinder.Theinternalandexternalradiiare

estimatedtobe6cmand8cmrespectively,tothenearestwholenumber.The

heightofthecylinderisexactly14cm.

(a) Determinetheexactvaluesforinternalandexternalradiiwhichwillgive

maximumvolumeofthematerialused.

(b) Calculatethemaximumpossiblevolumeofthematerialused.Takethe

valueofTTtobe22/7

15.Calculatethevolumeofaprismwhoselengthis25cmandwhoselengthis25
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cmandwhosecross–sectionisanequilateraltriangleofside3cm

16.Thefigurebelowshowsanoctagonobtainedbycuttingofffourcongruent

trianglesfromarectanglemeasuring19.5by16.5cm

Calculatetheareaoftheoctagon

17.ThefigurebelowrepresentsakiteABCD,AB=AD=15cm.thediagonalsBDand

ACintersectatO,AC=30cmandAO=12cm.

19.5cm

7.5cm

7.5cm16.5
cm
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Findtheareaofthekite

18.Thefigurebelowisamapofaforestdrawnonagridof1cmsquares

(a) Estimatetheareaofthemapinsquarecentimetersifthescaleofthemap

is1:50,000;estimatetheareaoftheforestinhectares.

TOPIC5:

LINEAREQUATIONS

PASTKCSEQUESTIONSONTHETOPIC

1.Aclothdealersold3shirtsand2trousersforKshs840and4shirtsand5

trousersforKshs1680findthecostof1shirtandthecostof1trouser

2.Solvethesimultaneousequations

2x–y=3

x2–xy=-4
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3.Thecostof5skirtsandblousesisKshs1750.Mueniboughtthreeofthe

skirtsandoneoftheblousesforKshs850.Findthecostofeachitem.

4.AkinyiboughtthreecupsandfourspoonsforKshs324.Wanjiruboughtfive

cupsandFatumaboughttwospoonsofthesametypeasthoseboughtby

Akinyi,WanjikupaidKshs228morethanFatuma.Findthepriceofeachcup

andeachspoon.

5.Maryhas21coinswhosetotalvalueisKshs.72.Therearetwiceasmanyfive

shillingscoinsastherearetenshillingcoins.Therestoneshillingscoins.

FindthenumberoftenshillingscoinsthatMaryhas. (4mks)

6.Themassof6similarartbooksand4similarbiologybooksis7.2kg.The

massof2suchartbooksand3suchbiologybooksis3.4kg.Findthemassof

oneartbookandthemassofonebiologybook

7.Karanibought4pencilsand6biros–pensforKshs66andTachorabought2

pencilsand5biropensforKshs51.

(a) Findthepriceofeachitem

(b) MusomaspentKshs.228tobuythesametypeofpencilsandbiro–pens

ifthenumberofbiropensheboughtwere4morethanthenumberof

pencils,findthenumberofpencilsbought.

8.Solvethesimultaneousequationsbelow

2x–3y=5

-x+2y=-3

9.Thelengthofaroomis4metreslongerthanitswidth.Findthelengthofthe

roomifitsareais32m2

10.HadijaandKagendoboughtthesametypesofpensandexercisebooksfrom
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thesametypesofpensandexercisebooksfromthesameshop.Hadija

bought2pensand3exercisebooksforKshs78.Kagendobought3pensand

4exercisebooksforKshs108.

Calculatethecostofeachitem

11.Infourteenyearstime,amotherwillbetwiceasoldasherson.Fouryears

ago,thesumoftheirageswas30years.Findhowoldthemotherwas,when

thesonwasborn.

12.ThreeyearsagoJumawasthreetimesasoldasAli.Intwoyearstimethe

sumoftheirageswillbe62.Determinetheirages.

13.TwopairsoftrousersandthreeshirtscostsatotalofKshs390.Fivesuch

pairsoftrousersandtwoshirtscostatotalofKshs810.Findthepriceofa

pairoftrousersandashirt.

14.Ashopkeepersellstwo-typesofpangastypexandtypey.Twelvexpangas

andfivetypeypangascostKshs1260,whileninetypexpangasandfifteen

typeypangascost1620.Mugalaboughteighteentypeypangas.Howmuch

didhepayforthem?

TOPIC6:

COMMERCIALARITHMETICS

PASTKCSEQUESTIONSONTHETOPIC
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1.ThecashprizeofatelevisionsetisKshs25000.Acustomerpaidadepositof

Kshs3750.Herepaidtheamountowingin24equalmonthlyinstallments.If

hewaschargedsimpleinterestattherateof40%p.ahowmuchwaseach

installment?

2.MrNgenyborrowedKshs560,000fromabanktobuyapieceofland.Hewas

requiredtorepaytheloanwithsimpleinterestforaperiodof48months.The

repaymentamountedtoKshs21,000permonth.

Calculate

(a)Theinterestpaidtothebank

(b)Therateperannumofthesimpleinterest

3.Acardealercharges5%commissionforsellingacar.Hereceiveda

commissionofKshs17,500forsellingcar.Howmuchmoneydidtheowner

receivefromthesaleofhiscar?

4.AcompanysalesladysoldgoodsworthKshs240,000fromthissaleshe

earnedacommissionofKshs4,000

(a)Calculatetherateofcommission

(b)IfshesoldgoodwhosetotalmarkedpricewasKshs360,000andallowed

adiscountof2%calculatetheamountofcommissionshereceived.

5.Abusinesswomanboughttwobagsofmaizeatthesamepriceperbag.She

discoveredthatonebagwasofhighqualityandtheotheroflowquality.On

thehighqualitybagshemadeaprofitbysellingatKshs1,040,whereason

thelowqualitybagshemadealossbysellingatKshs880.Iftheprofitwas

threetimestheloss,calculatethebuyingpriceperbag.

6.Asalesmangetsacommissionof2.4%onsalesuptoKshs100,000.Hegets



isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page21of21

anadditionalcommissionof1.5%onsalesabovethis.Calculatethe

commissionhegetsonsalesworthKshs280,000.

7.ThreepeopleKoris,WangareandHassancontributedmoneytostarta

business.KorircontributedaquarterofthetotalamountandWangaretwo

fifthsoftheremainder.

Hassan’scontributionwasoneandahalftimesthatofKoris.Theyborrowed

therestofthemoneyfromthebankwhichwasKshs60,000lessthan

Hassan’scontribution.Findthetotalamountrequiredtostartthebusiness.

8.AKenyantouristleftGermanyforKenyathroughSwitzerland.Whilein

Switzerlandheboughtawatchworth52deutscheMarks.Findthevalueof

thewatchin:

(a) SwissFrancs.

(b) KenyaShillings

Usetheexchangertesbelow:

1SwissFranc=1.28DeutscheMarks.

1SwissFranc=45.21KenyaShillings

9. AsalesmanearnsabasicsalaryofKshs.9000permonth

Inadditionheisalsopaidacommissionof5%forsalesaboveKshs15000

InacertainmonthhesoldgoodsworthKshs.120,000atadiscountof2½

%.Calculatehistotalearningsthatmonth

10.Inthisquestion,mathematicaltableshouldnotbeused

AKenyanbankbuysandsellsforeigncurrenciesasshownbelow

Buying Selling

(InKenyashillings) InKenyaShillings
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1HongKongdollar 9.74 9.77

1SouthAfricanrand 12.03 12.11

AtouristsarrivedinKenyawith105000HongKongdollarsandchangedthe

wholeamounttoKenyanshillings.WhileinKenya,shepentKshs403897

andchangedthebalancetoSouthAfricanrandbeforeleavingforSouthAfrica.

Calculatetheamount,inSouthAfricanrandthatshereceived.

11.AKenyanbusinessmanboughtgoodsfromJapanworth2,950000Japanese

yen.OnarrivalinKenyacustomdutyof20%waschargedonthevalueofthe

goods.

Iftheexchangerateswereasfollows

1USdollar=118JapaneseYen

1USdollar=76Kenyashillings

CalculatethedutypaidinKenyashillings

12.Twobusinessmenjointlyboughtaminibuswhichcouldferry25paying

passengerswhenfull.ThefarebetweentwotownsAandBwasKshs.80per

passengerforoneway.Theminibusmadethreeroundtripsbetweenthetwo

townsdaily.ThecostoffuelwasKshs1500perday.Thedriverandthe

conductorwerepaiddailyallowancesofKshs200andKshs150respectively.

AfurtherKshs4000perdaywassetasideformaintenance.

(a)Onedaytheminibuswasfulloneverytrip.

(i) Howmuchmoneywascollectedfromthepassengersthatday?

(ii) Howmuchwasthenetprofit?

(b)Onanotherday,theminibuswas80%ontheaverageforthethreeround
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trips.Howmuchdideachbusinessgetifthedaysprofitwassharedinthe

ratio2:3?

13.Atravelerhadsterlingpounds918withwhichheboughtKenyashillingsat

therateofKshs84persterlingpound.Hedidnotspendthemoneyas

intended.Later,heusedtheKenyanshillingstobuysterlingpoundatthe

rateofKshs.85persterlingpound.Calculatetheamountofmoneyinsterling

poundslostinthewholetransaction.

14.AcommercialbankbuysandsellsJapaneseYeninKenyashillingsatthe

ratesshownbelow

Buying 0.5024

Selling 0.5446

AJapanesetouristattheendofhistourofKenyawasleftwithKshs.30000

whichheconvertedtoJapaneseYenthroughthecommercialbank.How

manyJapaneseYendidheget?

15.InthemonthofJanuary,aninsurancesalesmanearnedKshs.6750which

wascommissionof4.5%ofthepremiumspaidtothecompany.

(a)Calculatethepremiumpaidtothecompany.

(b)InFebruarytherateofcommissionwasreducedby662/3%andthe

premiumsreducedby10%calculatetheamountearnedbythesalesmanin

themonthofFebruary
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16.Akinyi,Bundi,CuraandDibainvestedsomemoneyinabusinessintheratio

of7:9:10:14respectively.ThebusinessrealizedaprofitofKshs46800.They

shared12%oftheprofitequallyandtheremainderintheratiooftheir

contributions.CalculatethetotalamountofmoneyreceivedbyDiba.

17.AtelephonebillincludesKshs4320foralocalcallsKshs3260fortrankcalls

andrentalchargeKshs2080.Avalueaddedtax(V.A.T)isthenchargedat

15%,Findthetotalbill.

18.Duringacertainperiod.Theexchangerateswereasfollows

1sterlingpound=Kshs102.0

1sterlingpound=1.7usdollar

1U.Sdollar=Kshs60.6

AschoolmanagementintendedtoimporttextbooksworthKshs500,000

fromUK.Itchangedthemoneytosterlingpounds.Laterthemanagement

foundoutthatthebooksthesterlingpoundstodollars.Unfortunatelya

financialcrisisaroseandthemoneyhadtobeconvertedtoKenyashillings.

Calculatethetotalamountofmoneythemanagementendedupwith.

19.Afruitererbought144pineapplesatKshs100foreverysixpineapples.She

soldsomeofthematKshs72foreverythreeandtherestatKshs60for

everytwo.

Ifshemadea65%profit,calculatethenumberofpineapplessoldatKshs72

foreverythree.
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TOPIC7:

GEOMETRY

PASTKCSEQUESTIONSONTHETOPIC

1.ApointBisonabearingof0800fromaportAandatadistanceof95km.A

submarineisstationedataportD,whichisonabearingof2000fromAManda

distanceof124kmfromB.

AshipleavesBandmovesdirectlysouthwardstoanislandP,whichisonabearing

of140fromA.ThesubmarineatDonrealizingthattheshipwasheadingfrothe

islandP,decidestoheadstraightfortheislandtointercepttheship

Usingascale0f1cmtorepresent10km,makeascaledrawingshowingthe

relativepositionsofA,B,D,P.

Hencefind

(i)ThedistancefromAtoD

(ii) ThebearingofthesubmarinefromtheshipwassettingofffromB

(iii) ThebearingoftheislandPfromD

(iv)ThedistancethesubmarinehadtocovertoreachtheislandP

2.FourtownsR,T,KandGaresuchthatTis84km directlytothenorthR,andKis

onabearingof2950fromRatadistanceof60km.Gisonabearingof3400from

Kandadistanceof30km.Usingascaleof1cm torepresent10km,makean

accuratescaledrawingtoshow therelativepositionsofthetown.

Find
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(a)ThedistanceandthebearingofTfromK

(b)ThedistanceandthebearingGfromT

(c)ThebearingofRfromG

3. Twoaeroplanes,SandTleaveairportsAatthesametime.Sfliesonabearingof

060at750km/hwhileTfliesonabearingof2100at900km/h.

(a) Usingasuitablescale,drawadiagramtoshowthepositionsofthe

aeroplaneaftertwohours.

(b) Useyourdiagramtodetermine

(i)Theactualdistancebetweenthetwoaeroplanes

(ii)ThebearingofTfromS

(iii)ThebearingofSfromT

4. ApointAisdirectlybelowawindow.AnotherpointBis15mfromAandatthe

samehorizontallevel.FromBangleofelevationofthetopofthebottomofthe

windowis300andtheangleofelevationofthetopofthewindowis350.

Calculatetheverticaldistance.

(a) FromAtothebottomofthewindow

(b) Fromthebottomtotopofthewindow

5. FindbycalculationthesumofalltheinterioranglesinthefigureABCDEFGHI

below
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6. ShoppingcentersX,YandZaresuchthatYis12kmsouthofXandZis15km

fromX.Zisonabearingof3300fromY.FindthebearingofZfromX.

7. Anelectricpylonis30mhigh.ApointSonthetopofthepylonisvertically

aboveanotherpointRontheground.PointsAandBareonthesamehorizontal

groundasR.PointAduesouthofthepylonandtheangleofelevationofSfrom

Ais260.PointBisduewestofthepylonandtheangleofelevationofSfromB

is320

Findthe

(a) DistancefromAandB

(b) BearingofBfromA

8. ThefigurebelowisapolygoninwhichAB=CD=FA=12cmBC=EF=4cm

andBAF=-CDE=1200.ADisalineofsymmetry.

Findtheareaofthepolygon.

9. ThefigurebelowshowsatriangleABC.
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a) Usingarulerandapairofcompasses,determineapointDonthelineBC

suchthatBD:DC=1:2.

b) FindtheareaoftriangleABD,giventhatAB=AC.

10. Aboatatpointxis200mtothesouthofpointY.TheboatsailsXtoanother

pointZ.PointZis200monabearingof3100from X,YandZareonthesame

horizontalplane.

(a)CalculatethebearingandthedistanceofZfromY

(b)WisthepointonthepathoftheboatnearesttoY.

CalculatethedistanceWY

(c)AverticaltowerstandsatpointY.TheangleofpointXfromthetopofthe

toweris60calculatetheangleofelevationofthetopofthetowerfromW.

11. ThefigurebelowshowsaquadrilateralABCDinwhichAB=8cm,DC=12cm,

BAD=450,CBD=900andBCD=300.

Find:

(a)ThelengthofBD
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(b)ThesizeoftheangleADB

12. Inthefigurebelow,ABCDEisaregularpentagonandABFisanequilateral

triangle

Findthesizeof

a)ADE

b)AEF

c)DAF

13. Inthisquestionuseapairofcompassesandaruleronly

(a)constructtriangleABCsuchthatAB=6cm,BC=8cmandABC1350

(2marks)

(b)ConstructtheheightoftriangleABCina)abovetakingBCasthebase

(1mark)

14. Thesizeofaninteriorangleofaregularpolygonis3x0whileitsexteriorangleis

(x-20)0.Findthenumberofsidesofthepolygon

15. PointsLandMareequidistantfromanotherpointK.ThebearingofLfromKis

3300.ThebearingofMfromKis2200.

CalculatethebearingofMfromL

16. FourpointsB,C,QandDlieonthesameplanepointBisthe42kmduesouth-

westoftownQ.PointCis50kmonabearingof5600fromQ.PointD is

equidistantfromB,QandC.
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(a) Usingthescale1cmrepresents10km,constructadiagramshowingthe

positionofB,C,QandD

(b) Determinethe

(i) DistancebetweenBandC

(ii) BearingDfromB

17. TwoaeroplanesPandQ,leaveanairportatthesametimefliesonabearingof

2400at900km/hrwhileQfliesdueEastat750km/hr

(a) Usingascaleof1vcmdrawingtoshowthepositionsoftheaeroplanes

after40minutes.

(b) Usethescaledrawingtofindthedistancebetweenthetwoaeroplane

after40minutes

(c) Determinethebearingof

(i) PfromQans2540

(ii) QfromPans740

18. AportBisnoabearingof080fromaportAandatadistanceof95km.A

submarineisstationedportDwhichisonabearingof2000fromA,anda

distanceof124kmfromB.

AshipleavesBandmovesdirectlysouthwardstoanislandP,whichisona

bearingof1400fromA.ThesubmarineatDonrealizingthattheshipwas

headingfortheislandPdecidestoheadstraightfortheislandtointerceptthe

ship.

Usingascaleof1cmtorepresent10km,makeascaledrawingshowingthe
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relativepositionofA,BD andP.

Hencefind:

(i) ThedistancefromAandD

(ii) Thebearingofthesubmarinefromtheshipwhentheshipwassettingoff

fromB

(iii) ThebaringoftheislandPfromD

(iv) Thedistancethesubmarinehadtocovertoreachtheisland

19. FourtownsR,T,KandGaresuchthatTis84kmdirectlytothenorthRandKis

onabearingof2950fromRatadistanceof60km.Gisonabearingof3400

fromKandadistanceof30km.Usingascaleof1cmtorepresent10km,make

anacutescaledrawingtoshowtherelativepositionsofthetowns.

Find

(a)ThedistanceandbearingofTfromK

(b)ThebearingofRfromG

20. Inthefigurebelow,ABCDEisaregularpentagonandMisthemidpointofAB.DM

intersectsEBatN.(T7)

Findthesizeof

(a)BAE
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(b)BED

(c)BNM

21. Usearulerandcompassesinthisquestion.DrawaparallelogramABCDinwhich

AB=8cm,BC=6cmandBAD=75.Byconstruction,determinethe

perpendiculardistancebetweenABandCD.

22. Theinterioranglesofthehexagonare2x0,½x0,x+400,1100,1300and1600.

Findthevalueofthesmallestangle.

23. Thesizeofaninteriorangleofaregularpolygonis1560.Findthenumberof

sidesofthepolygon.

TOPIC8:

COMMONSOLIDS

PASTKCSEQUESTIONSONTHETOPIC

1.Thefigurebelowshowsanetofaprism whosecross–sectionisanequilateral

triangle.
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a)Sketchtheprism

b)Statethenumberofplanesofsymmetryoftheprism.

2.Thefigurebelowrepresentsasquarebasedsolidwithapathmarkedonit.

Sketchandlabelthenetofthesolid.

3.Thefigurebelowrepresentsbelowrepresentsaprismoflength7cm

AB=AE=CD=2cmandBC–ED=1cm

Drawthenetoftheprism (3marks)

4.Thediagrambelowrepresentsarightpyramidonasquarebaseofside3cm.The
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slantofthepyramidis4cm.

(a) Drawanetofthepyramid (2marks)

(b) Onthenetdrawn,measuretheheightofatriangularfacefromthetopof

thePyramid (1mark)

5. (a) Drawaregularpentagonofside4cm (1mark)

(b) Onthediagramdrawn,constructacirclewhichtouchesallthesidesofthe

pentagon (2marks)

6.Thefigurebelowshowsasolidregulartetrapackofsides6cm

(a) Drawanetofthesolid

(b) Findthesurfaceareaofthesolid

7.Thefigurebelowshowsasolidmadebypastingtwoequalregulartetrahedral
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(a) Drawanetofthesolid

(b) Ifeachfaceisanequilateraltriangleofside5cm,findthesurfaceareaof

thesolid.

8.(a)Sketchthenetoftheprismshownbelow

(b)Findthesurfaceareaofthesolid

FORMTWO

TOPIC1

NUMBERS

PASTKCSEQUESTIONSONTHETOPIC

1.Uselogarithmstoevaluate
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336.15x0.02573

1,938

2.Findthevalueofxwhichsatisfiestheequation.

16x2=84x-3

3.Uselogarithmstoevaluate (1934)2 x √0.00324

436

4.Uselogarithmstoevaluate

55.9÷(02621x0.01177)1/5

5.Simplify 2xx52x2-x

6.Uselogarithmstoevaluate

(3.256x0.0536)1/3

7.Solveforxintheequation

32(x-3)÷8(x-4)=64÷2x

8.Solveforxintheequations812xx27x=729

9x

9.Usereciprocalandsquaretablestoevaluateto4significantfigures,theexpression:

1 +4.3462

24.56

10.Uselogarithmtables,toevaluate

0.032x14.26 2/3

0.006
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11.Findthevalueofxinthefollowingequation

49(x+1)+7(2x)=350

12.Uselogarithmstoevaluate

(0.07284)2

3√0.06195

13.Findthevalueofminthefollowingequation

(1/27mx(81)-1=243

14.GiventhatP=3yexpresstheequation3(2y-1)+2x3(y-1)=1intermsofPhenceor

otherwisefindthevalueofyintheequation3(2y–1)+2x3(y-1)=1

15.Uselogarithmstoevaluate55.9(0.2621x0.01177)1/5

16.Uselogarithmstoevaluate

6.79x0.3911 ¾

Log5

17.Uselogarithmstoevaluate

31.23x0.0089

79.54

18.Solveforxintheequation
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X=0.0056½

1.38x27.42

TOPIC2:

EQUATIONSOFLINES

PASTKCSEQUESTIONSONTHETOPIC

1.ThecoordinatesofthepointsPandQare(1,-2)and(4,10)respectively.

ApointTdividesthelinePQintheratio2:1

(a)DeterminethecoordinatesofT

(b) (i) FindthegradientofalineperpendiculartoPQ

(ii) HencedeterminetheequationofthelineperpendicularPQandpassing

throughT

(iii) Ifthelinemeetsthey-axisatR,calculatethedistanceTR,tothree

significantfigures

2.AlineL1passesthoughpoint(1,2)andhasagradientof5.AnotherlineL2,is

perpendiculartoL1andmeetsitatapointwherex=4.FindtheequationforL2in

theformofy=mx+c

3.P(5,-4)andQ(-1,2)arepointsonastraightline.Findtheequationofthe

perpendicularbisectorofPQ:givingtheanswerintheformy=mx+c.

4.Onthediagrambelow,thelinewhoseequationis7y–3x+30=0passesthough

the

pointsAandB.PointAonthex-axiswhilepointBisequidistantfromxandyaxes.
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Calculatetheco-ordinatesofthepointsAandB

5.Alinewithgradientof-3passesthroughthepoints(3.k)and(k.8).Findthevalueof

kandhenceexpresstheequationofthelineintheformaax+ab=c,wherea,b,

andcareconstants.

6.Findtheequationofastraightlinewhichisequidistantfromthepoints(2,3)and(6,

1),expressingitintheformax+by=cwherea,bandcareconstants.

7.Theequationofaline-3/5x+3y=6.Findthe:

(a) Gradientoftheline (1

mk)

(b)Equationofalinepassingthroughpoint(1,2)andperpendiculartothegivenlineb

8.Findtheequationoftheperpendiculartothelinex+2y=4andpassesthrough

point(2,1)

9.FindtheequationofthelinewhichpassesthroughthepointsP(3,7)andQ(6,1)

10.Findtheequationofthelinewhosex-interceptsis-2andy-interceptsis5

11.Findthegradientandy-interceptofthelinewhoseequationis4x–3y–9=0

TOPIC3

TRANSFORMATIONS

PASTKCSEQUESTIONSONTHETOPIC

1.Atranslationmapsapoint(1,2)onto)(-2,2).Whatwouldbethecoordinatesofthe

objectwhoseimageis(-3,-3)underthesametranslation?
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2.Usebinomialexpressiontoevaluate(0.96)5correctto4significantfigures

11.InthefigurebelowtriangleABOrepresentsapartofaschoolbadge.Thebadge

hasassymmetryoforder4aboutO.Completethefigurestoshowthebadge.

3.Apoint(-5,4)ismappedonto(-1,-1)byatranslation.Findtheimageof(-4,5)

underthesametranslation.

4.AtriangleisformedbythecoordinatesA(2,1)B(4,1)andC(1,6).Itisrotated

clockwisethrough900abouttheorigin.Findthecoordinatesofthisimage.

5.ThediagramonthegridprovidedbelowshowsatrapeziumABCD

A

B

O

C
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Onthesamegrid

(a) (i) DrawtheimageA’B’C’DofABCDunderarotationof900

clockwiseabouttheorigin.

(ii) DrawtheimageofA”B”C”D”ofA’B’C’D’underareflectionin

liney=x.StatecoordinatesofA”B”C”D”.

(b) A”B”C”D”istheimageofA”B”C”Dunderthereflectioninthelinex=0.

Drawtheimage A”B”C”D”andstateitscoordinates.

(c) DescribeasingletransformationthatmapsA”B”C”DontoABCD.

6.AtranslationmapsapointP(3,2)ontoP’(5,4)

(a)Determinethetranslationvector

(b) ApointQ’istheimageofthepointQ(,5)underthesametranslation.

Findthelengthof‘P’Qleavingtheanswerissurdform.

7.TwopointsPandQhavecoordinates(-2,3)and(1,3)respectively.Atranslation

mappointPtoP’(10,10)

(a)FindthecoordinatesofQ’theimageofQunderthetranslation (1mk)

(b)ThepositionvectorofPandQin(a)abovearepandqrespectivelygiven

thatmp–nq=-12

9 Findthevalueofmandn (3mks)

8.ontheCartesianplanebelow,trianglePQRhasverticesP(2,3),Q (1,2)andR

(4,1)whiletrianglesP”q“R”hasverticesP”(-2,3),Q”(-1,2)andR”(-4,1)
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(a) DescribefullyasingletransformationwhichmapstrianglePQRontotriangle

P”Q”R”

(b) Onthesameplane,drawtriangleP’Q’R’,theimageoftrianglePQR,under

reflectioninliney=-x

(c) DescribefullyasingletransformationwhichmapstriangleP’Q’R’ontotriangleP”Q”R

(d) DrawtriangleP”Q”R”suchthatitcanbemappedontotrianglePQRbyapositive

quarterturnabout(0,0)

(e) Stateallpairsoftrianglethatareoppositelycongruent

TOPIC4:
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MEASUREMENT

PASTKCSEQUESTIONSONTHETOPIC

1.Asolidconeofheight12cmandradius9cmisrecastintoasolidsphere.Calculate

thesurfaceareaofthesphere.

2.Acircularpathofwidth14metressurroundsafieldofdiameter70metres.Thepath

istobecarpetedandthefieldistohaveaconcreteslabwithanexceptionoffour

rectangularholeseachmeasuring4metresby3metres.

AcontractorestimatedthecostofcarpetingthepathatKshs.300persquaremetre

andthecostofputtingtheconcreteslabatKshs400persquaremetre.Hethen

madeaquotationwhichwas15%morethanthetotalestimate.Aftercompletingthe

job,herealizedthat20%ofthequotationwasnotspent.

(a) Howmuchmoneywasnotspent?

(b) Whatwastheactualcostofthecontract?

3.InthefigurebelowBADandCBDarerightangledtriangles.

FindthelengthofAB.

4.Acylinderofradius14cmcontainswater.Ametalsolidconeofbaseradius7cm

andheight18cmissubmergedintothewater.Findthechangeinheightofthe

waterlevelinthecylinder.

5.Acyndricalcontainerofradius15cmhassomewaterinit.Whenasolidis

(2x–1)m

xmA B

1m

D C

1m
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submergedintothewater,thewaterlevelrisesby1.2cm.

(a)Find,thevolumeofthewaterdisplacedbythesolidleavingyouranswerin

termsof∏

(b)Ifthesolidisacircularconeofheight9cm,calculatetheradiusofthecone

to2decimalplaces.

6.Aballoon,intheformofasphereofradius2cm,isblownupsothatthevolume

increasesby237.5%.Determinethenewvolumeofballoonintermsof∏
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Agirlwantedtomakearectangularoctagonofside14cm.Shemadeitfromasquare

pieceofacardofsizeycmbycuttingofffourisoscelestriangleswhoseequalsides

werexcmeach,asshownbelow.

(a)Writedownanexpressionfortheoctagonintermsofxandy

(b)Findthevalueofx

(c)Findtheareaoftheoctagon

7.ApyramidVABCDhasarectangularhorizontalbaseABCDwithAB=12cmandBC=

9cm.ThevertexVisverticallyaboveAandVA=6cm.calculatethevolumeofthe

pyramid.

8.Asolidmadeupofaconicalfrustrumandahemispheretopasshowninthefigure

below.Thedimensionsareasindicatedinthefigure.

(a) Findtheareaof
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(i) Thecircularbase

(ii) Thecurvedsurfaceofthefrustrum

(iii) Thehemispheresurface

(b) Asimilarsolidhasatotalareaof81.51cm2.Determinetheradiusofits

base.

9.Twosidesoftrianglesare5cmeachandtheanglebetweenthemis1200.Calculate

theareaofthetriangle.

10.ThefigurebelowrepresentsakiteABCD,AB=AD=15cm.ThediagonalsBD and

ACintersectatO.AC=30cmandAO=12cm.

Findtheareaofthekite

11.Thediagrambelowrepresentsasolidmadeupofahemispheremountedona

cone.Theradiusofthehemisphereareeach6cmandtheheightoftheconeis9cm.
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Calculatethevolumeofthesolidtake(22/7)=ח

12.Theinternalandexternaldiametersofacircularringare6cmand8cmrespectively.

Findthevolumeoftheringifitsthicknessis2millimeters.

2003

13.Awireoflength21cmisbenttoformtheshapedowninthefigurebelow,ABCDisa

rectangleandAEBisanequilateraltriangle. (2mks)

IfthelengthofADoftherectangleis1½timesitswidth,calculatethe

widthoftherectangle.

14.Thelengthofahallowcylindricalpipeis6metres.Itsexternaldiameteris11cmand

hasathicknessof1cm.Calculatethevolumeincm3ofthematerialusedtomake

thepipe.Takeπas3.142.

15.Thefigurebelowrepresentsahexagonofside5cmand20cmheight

Findthevolumeoftheprism.
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16.Acylindricalpieceofwoodofradius4.2cmandlength150cmiscutlengthinto

twoequalpieces.

Calculatethesurfaceareaofonepiece

(Takeπas22/7

17.Thefigurebelowisamodelrepresentingastoragecontainer.Themodelwhose

totalheightis15cmismadeupofaconicaltop,ahemisphericalbottomandthe

middlepartiscylindrical.Theradiusofthebaseoftheconeandthatofthe

hemisphereareeach3cm.Theheightofthecylindricalpartis8cm.

(a) Calculatetheexternalsurfaceareaofthemodel

(b) Theactualstoragecontainerhasatotalheightof6metres.Theoutsideof

theactualstoragecontaineristobepainted.Calculatetheamountofpaint

requiredifanareaof20m2requires0.75litresofthepaint.

18.Agardenmeasures10mlongand8mwide.Apathofuniformwidthismadeall

roundthegarden.Thetotalareaofthegardenandthepathsis168m2.

(a)Findthewidthofthepath

(b)Thepathistobecoveredwithsquareconcreteslabs.Eachcornerofthepathis
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coveredwithaslabwhosesideisequaltothewidthofthepath.

Therestofthepathiscoveredwithslabsofside50cm.Thecostofmakingeach

cornerslabisKshs600whilethecostofmakingeachsmallerslabisKshs50.

Calculate

(i)Thenumberofsmallerslabsused

(ii) Thetotalcostoftheslabsusedtocoverthewholepath

19.Acylindricalsolidofradius5cmandlength12cmfloatslengthwiseinwatertoa

depthof2.5cmasshowninthefigurebelow.

Calculatetheareaofthecurvedsurfaceofthesolidincontactwithwater,

correctto4significantfigures

20.Twocylindricalcontainersaresimilar.Thelargeronehasinternalcross-section

areaof45cm2andcanhold0.945litresofliquidwhenfull.Thesmallercontainer

hasinternalcross-sectionareaof20cm2

(a)Calculatethecapacityofthesmallercontainer

(b)Thelargercontainerisfilledwithjuicetoaheightof13cm.Juiceisthendrawn

fromisandemptiedintothesmallercontaineruntilthedepthsofthejuicein

bothcontainersareequal.

Calculatethedepthsofjuiceineachcontainer.

(c)Onfifthofthejuiceinthelargercontainerinpart(b)aboveisfurtherdrawnand
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emptiedintothesmallercontainer.Findthedifferenceinthedepthsofthejuice

inthetwocontainers.

22. Ametalbarisahexagonalprismwhoselengthis30cm,thecrosssectionisa

regularhexagonwitheachsideoflength6cm

Find

(i) Theareaofthehexagonalface (3mks)

(ii) Thevolumeofthemetalbar (2mks)

23. Acylindricalwatertankofdiameter7metresandheight2.8metres

(a) Findthecapacityofthewatertankinlitres

(b) Sixmembersoffamilyuse15litreseachperday.Eachday80litresare

suedforcookingandwashingandafurther60litresearewasted.

Findthenumberofcompletedaysafulltankwouldlastthefamily(2mks)

(c) Twomembersofthefamilywereabsentfor90days.Duringthe90days

wastagewasreducedby20%butcookingandwashingremainedthesame.

Calculatethenumberofdaysafulltankwouldnowlastthefamily

24. Piecesofsoaparepackedinacuboidcontainermeasuring36cmby24cmby

18cm.Eachpieceofsoapisasimilartothecontainer.Ifthelinearscalefactor

betweenthecontainerandthesoapis1/6findthevolumeofeachpieceofsoap.

25. Apyramidofheight10cmstands,onasquarebaseABCDofside6cm.

(a) Drawasketchofthepyramid

(b) CalculatetheperpendiculardistancefromthevertextothesideAB.
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TOPIC5

QUADRATICEQUATIONS

PASTKCSEQUESTIONSONTHETOPIC

1.Simplify

2x–2 ÷ x–1

6x2–x–12 2x–3

2.Solvethesimultaneousequations

2x–y=3

x2–xy=-4

3.Findthevalueofxinthefollowingequations:

49x+1+72x=350

4.Simplifycompletely

3x2–1–2x+1

x2–1 x+1

5.Factorizecompletely3x2–2xy–y2

6.Factorizea2–b2

Hencefindtheexactvalueof25572-25472

7.Ifx2+y2=29andx+y=3

(a)Determinethevaluesof

(i) x2+2xy+y2

(ii) 2xy

(iii) x2–2xy+y2

(iv) x–y
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(b)Findthevalueofxandy

8.Simplifytheexpression 3a2+4ab+b2

4a2+3ab–b2

9. (a) Writeanexpressionintermsofxandyforthetotalvalueofatwodigit

numberhavingxasthetensdigitandyastheunitsdigit.

b) Thenumberin(a)aboveissuchthatthreetimesthesumofitsdigitsis

lessthanthevalueofthenumberby8.Whenthedigitsarereversedthe

valueofthenumberincreasesby9.Findthenumberxy.

10.Simplifytheexpression 2a2–3ab–2b2

4a2–b2

11.Simplifytheexpression 9t2–25a2

6t2+19at+15a2

12.Simplify

P2+2pq+q2

P3–pq2+p2q–q3

13.Expandtheexpression(x2–y2)(x2+y2)(x4–y4)

14.Thesumoftwonumbersxandyis40.Writedownanexpression,intermsofx,for

thesumofthesquaresofthetwonumbers.

Hencedeterminetheminimumvalueofx2+y2

15.Simplifytheexpression15a2b–10ab2

–5ab+2b2

16.FourfarmerstooktheirgoatstothemarketMohamedhadtwomoregoatsthanAli

Koechhad3timesasmanygoatsasMohamed.WhereasOdupoyhad10goatsless

thanbothMohamedandKoech.
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(i)Writeasimplifiedalgebraicexpressionwithonevariable.Representingthetotal

numberofgoats

(ii) Threebutchersboughtallthegoatsandsharedthemequally.Ifeach

butchergot17goats.HowmanydidOdupoyselltothebutchers?

17.Findthevalueofxwhichsatisfiestheequation162x=84x–3

18.Maryhas21coinswhosetotalvalueisKshs72.Therearetwiceasmanyfive

shillingscoinsastherearetenshillingscoins.Therestoneshillingcoins.Findthe

numberoftenshillingcoinsthatMaryhas.

19.Simplifytheexpression

x-1 - 2x+1

x 3x

Hencesolvetheequationx–1-2x+1=2

x 3x 3

20.GiventhatP=3yexpresstheequation

32y-1+2x3y-1=1intermsofP.

Henceorotherwisefindthevalueofyintheequation32y-1+2x3y-1=1

21.Simplifytheexpression

4x2–y2

2x2–7xy+3y

22.ThreeyearsagoJumawasthreetimesasoldasAli.Intwoyearstimethesumof
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theirageswillbe62.Determinetheirpresentages.

23.Simplify

x-2– 2x+20

x+2 x2-4

24.Iftheexpression25y2–70y+disaperfectsquare,wheredisaconstant,findthe

valueofd

TOPIC6

INEQUALITIES

PASTKCSEQUESTIONSONTHETOPIC

1. Findtherangeofxif2≤3–x<5

2. Findalltheintegralvaluesofxwhichsatisfytheinequalities:

2(2-x)<4x-9<x+11

3. Solvetheinequalityandshowthesolution

3–2xx≤2x+5onthenumberline

3

4. Solvetheinequalityx–3+x–5≤4x+6-1

4 6 8

5. Afamilyisplanningatouringholiday,duringwhichtime(xdays)willbespent

walkingandtherestofthetime(ydays)intravelingbybus.Eachdaytheycan

walk30kmortravel80kmbybusandtheywishtotravelatleast600km

altogether.

Theholidaymustnotlastmorethan14days.EachdaywalkingwillcostKshs.

200andeachdaytravelingbybuswillcostKshs.1400.Theholidaymustnot

costmorethanKshs9800
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(a) Writedownalltheinequalitiesinxandybasedontheabovefacts

(b) Representtheinequalitiesgraphically

(c) Usethegraphtodeterminetheintegralvaluesofxandywhichgive

(i) Thecheapestholiday

(ii) Thelongestdistancetraveled

TOPIC7

CIRCLES

PASTKCSEQUESTIONSONTHETOPIC

1.InthefigurebelowCP=CQand<CQP=1600.IfABCDisacyclicquadrilateral,find<

BAD.

2.InthefigurebelowAOCisadiameterofthecirclecentreO;AB=BCand<ACD=

250,EBFisatangenttothecircleatB.GisapointontheminorarcCD.
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(a) Calculatethesizeof

(i)<BAD

(ii)TheObtuse<BOD

(iii)<BGD

(b) Showthe<ABE=<CBF.Givereasons

3.InthefigurebelowPQRisthetangenttocircleatQ.TSisadiameterandTSRand

QUVarestraightlines.QSisparalleltoTV.AnglesSQR=400andangleTQV=550
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Findthefollowingangles,givingreasonsforeachanswer

(a) QST

(b) QRS

(c) QVT

(d) UTV

4. Inthefigurebelow,QOTisadiameter.QTR=480,TQR=760andSRT=370

Calculate

(a) <RST

(b) <SUT

(c) Obtuse<ROT
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5. Inthefigurebelow,pointsOandParecentersofintersectingcirclesABDand

BCDrespectively.LineABEisatangenttocircleBCDatB.AngleBCD=420

(a) Statingreasons,determinethesizeof

(i) <CBD

(ii) Reflex<BOD

(b)Showthat∆ABDisisosceles

6. ThediagrambelowshowsacircleABCDE.ThelineFEGisatangenttothecircle

atpointE.LineDEisparalleltoCG, <DEC=280and <AGE=320
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Calculate:

(a) <AEG

(b) <ABC

7. InthefigurebelowR,TandSarepointsonacirclecentreOPQisatangentto

thecircleatT.PORisastraightlineandQPR=200

FindthesizeofRST

8. ThefigurebelowshowsacirclecentreOandapointQwhichisoutsidethe

circle

Usingarulerandapairofcompasses,onlylocateapointonthecirclesuchthat

angleOPQ=90o

O

Q
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TOPIC8

LINEARMOTION

PASTKCSEQUESTIONONTHETOPIC

1. TwotownsPandQare400kmapart.AbusleftPforQ.ItstoppedatQforone

hourandthenstartedthereturnjourneytoP.Onehourafterthedepartureof

thebusfromP,atraileralsoheadingforQleftP.Thetrailermetthereturning

bus¾ofthewayfromPtoQ.Theymetthoursafterthedepartureofthebus

fromP.

(a)Expresstheaveragespeedofthetrailerintermsoft

(b)Findtherationofthespeedofthebussothatofthetrailer.

2. Theathletesinan800metresracetake104secondsand108seconds

respectivelytocompletetherace.Assumingeachathleteisrunningata

constantspeed.Calculatethedistancebetweenthemwhenthefasterathleteis

atthefinishingline.

3. AandBaretowns360kmapart.AnexpressbusdepartsformAat8amand

maintainsanaveragespeedof90km/hbetweenAandB.Anotherbusstarts

fromBalsoat8amandmovestowardsAmakingfourstopsatfourequally

spacedpointsbetweenBandA.Eachstopisofduration5minutesandthe

averagespeedbetweenanytwospotsis60km/h.Calculatedistancebetween

thetwobusesat10am.

4. TwotownsAandBare220kmapart.AbuslefttownAat11.00amandtraveled

towardsBat60km/h.Atthesametime,amatatulefttownBfortownAand

traveledat80km/h.Thematatustoppedforatotalof45minutesontheway

beforemeetingthebus.Calculatethedistancecoveredbythebusbefore
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meetingthematatu.

5. AbustravelsfromNairobitoKakamegaandback.Theaveragespeedfrom

NairobitoKakamegais80km/hrwhilethatfromKakamegatoNairobiis50

km/hr,thefuelconsumptionis0.35litresperkilometerandat80km/h,the

consumptionis0.3litresperkilometer.Find

i) Totalfuelconsumptionfortheroundtrip

ii) Averagefuelconsumptionperhourfortheroundtrip.

6. ThedistancebetweentownsMandNis280km.AcarandalorrytravelfromM

toN.Theaveragespeedofthelorryis20km/hlessthanthatofthecar.The

lorrytakes1h10minmorethanthecartotravelfromMandN.

(a) Ifthespeedofthelorryisxkm/h,findx (5mks)

(b) ThelorrylefttownMat8:15a.m.ThecarlefttownMandovertookthelorry

at12.15p.m.CalculatethetimethecarlefttownM.

7. Abusleft MombasaandtraveledtowardsNairobiatanaveragespeedof60

km/hr.after21/2hours;acarleftMombasaandtraveledalongthesameroadat

anaveragespeedof100km/hr.IfthedistancebetweenMombasaandNairobiis

500km,Determine

(a) (i) ThedistanceofthebusfromNairobiwhenthecartookoff(2mks)

(ii) Thedistancethecartraveledtocatchupwiththebus

(b) Immediatelythecarcaughtupwiththebus

(c) Thecarstoppedfor25minutes.Findthenewaveragespeedatwhichthe

cartraveledinordertoreachNairobiatthesametimeasthebus.

8. Arallycartraveledfor2hours40minutesatanaveragespeedof120km/h.The

carconsumesanaverageof1litreoffuelforevery4kilometers.
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AlitreofthefuelcostsKshs59

Calculatetheamountofmoneyspentonfuel

9. Apassengernoticesthatshehadforgottenherbaginabus12minutesafterthe

bushadleft.Tocatchupwiththebussheimmediatelytookataxiwhichtraveled

at95km/hr.Thebusmaintainedanaveragespeedof75km/hr.determine

(a) Thedistancecoveredbythebusin12minutes

(b) Thedistancecoveredbythetaxitocatchupwiththebus

10. Theathletesinan800metreracetake104secondsand108seconds

respectivelytocompletetherace.Assumingeachathleteisrunningata

constantspeed.Calculatethedistancebetweenthemwhenthefasterathleteis

atthefinishingline.

11. MwangiandOtienolive40kmapart.Mwangistartsfromhishomeat7.30am

andcyclestowardsOtieno’shouseat16km/hOtienostartsfromhishomeat

8.00andcyclesat8km/htowardsMwangiatwhattimedotheymeet?

12. Atrainmovingatanaveragespeedof72km/htakes15secondstocompletely

crossabridgethatis80mlong.

(a)Express72 km/hinmetrespersecond

(b)Findthelengthofthetraininmetres

FORM3

TOPIC1

QUADRATICEXPRESSIONSANDEQUATIONS
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PASTKCSEQUESTIONSONTHETOPIC

1. Thetableshowstheheightmetresofanobjectthrownverticallyupwardsvaries

withthetimetseconds

Therelationshipbetweensandtisrepresentedbytheequationss=at2+bt+10

wherebareconstants.

t 0 1 2 3 4 5 6 7 8 9 10

s 45.1

(a)(i)Usingtheinformationinthetable,determinethevaluesofaandb

(2marks)

(ii) Completethetable (1mark)

(b)(i)Drawagraphtorepresenttherelationshipbetweensandt(3marks)

(ii) Usingthegraphdeterminethevelocityoftheobjectwhent=5

seconds

2. (a) Constructatableofvalueforthefunctiony=x2–x–6for-3≤x≤4

(b) Onthegraphpaperdrawthegraphofthefunction

Y=x2–x–6for-3≤x≤4

(c) Bydrawingasuitablelineonthesamegridestimatetherootsofthe

equation x2+2x–2=0

3. (a) Drawthegraphofy=6+x-x2,takingintegralvalueofxin-4≤x≤5.(The

gridisprovided.Usingthesameaxesdrawthegraphofy=2–2x

(b) Fromyourgraphs,findthevaluesofXwhichsatisfythesimultaneous

equationsy=6+x-x2

y=2–2x
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(c) Writedownandsimplifyaquadraticequationwhichissatisfiedbythe

valuesofxwherethetwographsintersect.

4.(a)Completethefollowingtablefortheequationy=x3–5x2+2x+9

x -2 -1.5 -1 0 1 2 3 4 5

x2 -3.4 -1 0 1 27 64 125

-5x2 -20 -11.3 -5 0 -1 -20 -45

2x -4 -3 0 2 4 6 8 10

9 9 9 9 9 9 9 9 9 99

-8.7 9 7 -3

(b) Onthegridprovideddrawthegraphofy=x3–5x2+2x+9for-2≤x≤5

(c) Usingthegraphestimatetherootoftheequationx3–5x2+2+9=0

betweenx=

2andx=3

(d) Usingthesameaxesdrawthegraphofy=4–4xandestimateasolution

tothe

equationx2–5x2+6x+5=0

5. (a) Completethetablebelow,forfunctiony=2x2+4x-3

x -4 -3 -2 -1 0 1 2

2x2 32 8 2 0 2

4x-3 -11 -3 5

y -3 3 13

(b) Onthegridprovided,drawthegraphofthefunctiony=2x2+4x-3for

-4≤x≤2andusethegraphtoestimatetherotsoftheequation2x2+4x–
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3=0to1decimalplace. (2mks)

(c) Inordertosolvegraphicallytheequation2x2+x-5=0,astraightlinemust

bedrawntointersectthecurvey=2x2+4x–3.Determinetheequation

ofthisstraightline,drawthestraightlinehenceobtaintheroots.

2x2+x–5to1decimalplace.

6. (a) (i) Completethetablebelowforthefunctiony=x3+x2–2x (2mks)

x -3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 2 2.5

x3 15.63 -0.13 1

x2 4 0.25 6.25

-2x 1 -2

y 1.87 0.63 16.88

(ii) Onthegridprovided,drawthegraphofy=x3+x2–2xforthe

valuesofxintheinterval–3≤x≤2.5

(iii) Statetherangeofnegativevaluesofxforwhichyisalsonegative

(b) Findthecoordinatesoftwopointsonthecurveotherthan(0,0)atwhich

x-coordinateandy-coordinateareequal

7. Thetableshowssomecorrespondingvaluesofxandyforthecurverepresented

byY=¼x3-2

X -3 -2 -1 0 1 2 3

Y -8.8 -4 -2.3 -2 -1.8 0 4.

8
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Onthegridprovidedbelow,drawthegraphofy=¼x2-2for-3≤x≤3.Usethe

graphtoestimatethevalueofxwheny=2

8. AretailerplannedtobuysomecomputersformawholesalerforatotalofKshs

1,800,000.Beforetheretailercouldbuythecomputersthepriceperunitwas

reducedbyKshs4,000.Thisreductioninpriceenabledtheretailertobuyfive

morecomputersusingthesameamountofmoneyasoriginallyplanned.

(a) Determinethenumberofcomputerstheretailerbought

(b) Twoofthecomputerspurchasedgotdamagedwhileinstore,therest

weresoldandtheretailermadea15%profitCalculatetheprofitmadeby

theretaileroneachcomputersold

9. Thefigurebelow isasketchofthegraphofthequadraticfunctiony=k

(x+1)(x-2)

Findthevalueofk

10. (a)Drawthegraphofy=x2–2x+1forvalues-2≤x≤4

(b)Usethegraphtosolvetheequationsx2–4=0abdliney=2x+5
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11. (a) Drawthegraphofy=x3+x2–2xfor-3≤x≤3takescaleof2cmto

represent5unitsasthehorizontalaxis

(b) Usethegraphtosolvex3+x2–6-4=0bydrawingasuitablelinear

graphonthesameaxes.

12. Solvegraphicallythesimultaneousequations3x–2y=5and5x+y=17

TOPIC2

APPROXIMATIONANDERRORS

PASTKCSEQUESTIONSONTHETOPIC

1. (a)WorkouttheexactvalueofR= 1_________

0.003146-0.003130

(b) AnapproximatevalueofRmaybeobtainedbyfirstcorrectingeachofthe

decimalinthedenominatorto5decimalplaces

(i) Theapproximatevalue

(ii) Theerrorintroducedbytheapproximation

2. Theradiusofcircleisgivenas2.8cmto2significantfigures

(a)IfCisthecircumferenceofthecircle,determinethelimitsbetweenwhich

C/πlies

(b)Bytaking∏tobe3.142,find,to4significantfiguresthelinebetweenwhich

thecircumferencelies.

3. Thelengthandbreathofarectangularfloorweremeasuredandfoundtobe4.1

mand2.2mrespectively.Ifpossibleerrorof0.01mwasmadeineachofthe

measurements,findthe:



isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page68of68

(a)Maximumandminimumpossibleareaofthefloor

(b)Maximumpossiblewastageincarpetorderedtocoverthewholefloor

4. InthisquestionMathematicalTablesshouldnotbeused

Thebaseandperpendicularheightofatrianglemeasuredtothenearest

centimeter

are6cmand4cmrespectively.

Find

(a)Theabsoluteerrorincalculatingtheareaofthetriangle

(b)Thepercentageerrorinthearea,givingtheanswerto1decimalplace

5. Bycorrectingeachnumbertoonesignificantfigure,approximatethevalueof

788x0.006.Hencecalculatethepercentageerrorarisingfromthis

approximation.

6. Arectangularblockhasasquarebasewhosesideisexactly8cm.Itsheight

measuredtothenearestmillimeteris3.1cm

Findincubiccentimeters,thegreatestpossibleerrorincalculatingitsvolume.

7. Findthelimitswithintheareaofaparallegramwhosebaseis8cmandheightis

5cmlies.Hencefindtherelativeerrorinthearea

8. Findtheminimumpossibleperimeterofaregularpentagonwhosesideis15.0cm.

9. Giventhenumber0.237

(i) Roundofftotwosignificantfiguresandfindtheroundofferror

(ii) Truncatetotwosignificantfiguresandfindthetruncationerror

10. Themeasurementsa=6.3,b=15.8,c=14.2andd=0.00173havemaximum

possibleerrorsof1%,2%,3%and4%respectively.Findthemaximumpossible
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percentageerrorinad/bccorrectto1sf.

TOPIC3

TRIGONOMETRY1

PASTKCSEQUESTIONSONTHETOPIC1

1. Solvetheequation

Sin5 =-1for00≤0≤1800

2 2

2. Giventhatsin =2/3andisanacuteanglefind:

(a)Tan givingyouranswerinsurdform

(b)Sec2

3. Solvetheequation2sin2(x-300)=cos600for–1800≤x≤1800

4. Giventhatsin(x+30)0=cos2x0for00,00≤x≤900findthevalueofx.Hence

findthevalueofcos23x0.

5. Giventhatsina=1 whereaisanacuteanglefind,withoutusing

√5

Mathematicaltables

(a)Cosaintheformofa√b,whereaandbarerationalnumbers

(b)Tan(900–a).

6. Givethatxoisanangleinthefirstquadrantsuchthat8sin2x+2cosx-5=0

Find:

a) Cosx

b) tanx

7. GiventhatCos2x0=0.8070,findxwhen00≤x≤3600

8 ThefigurebelowshowsaquadrilateralABCDinwhichAB=8cm,DC=12cm,<



isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page70of70

BAD=450,<CBD=900andBCD=300.

Find:

(a) ThelengthofBD

(b) ThesizeoftheangleADB

9. Thediagrambelowrepresentsaschoolgatewithdoubleshutters.Theshutters

aresuchopenedthroughanangleof630.

Theedgesofthegate,PQandRSareeach1.8m
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CalculatetheshortestdistanceQS,correctto4significantfigures

10. ThefigurebelowrepresentsaquadrilateralpieceoflandABCDdividedintothree

triangularplots.ThelengthsBEandCDare100mand80mrespectively.Angle

ABE=300ACE=450andACD=1000

(a)Findtofoursignificantfigures:

(i) ThelengthofAE

(ii) ThelengthofAD

(iii) Theperimeterofthepieceofland

(b) Theplotsaretobefencedwithfivestrandsofbarbedwireleavingan

entranceof2.8mwidetoeachplot.Thetypeofbarbedwiretobeusedissold

inrollsoflengths480m.Calculatethenumberofrollsofbarbedwirethatmust

beboughttocompletethefencingoftheplots.

11. Giventhatxisanacuteangleandcosx=25,findwithoutusingmathematical

5

tablesoracalculator,tan(90–x)0.
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12. InthefigurebelowA=620,B=410,BC=8.4cmandCNisthebisectorof

ACB.

CalculatethelengthofCNto1decimalplace.

13. InthediagrambelowPArepresentsanelectricitypostofheight9.6m.BBand

RCrepresentstwostoreybuildingsofheights15.4mand33.4mrespectively.

TheangleofdepressionofAfromBis5.50WhiletheangleofelevationofCfrom

Bis30.50andBC=35m.

(a) Calculate,tothenearestmetre,thedistanceAB

(b) Byscaledrawingfind,

(i) ThedistanceACinmetres

(ii) BCAandhencedeterminetheangleofdepressionofAfromC

TOPIC4
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SURDSANDFURTHERLOGARITHM

PASTKCSEQUESTIONSONTHETOPIC

1. Withoutusinglogarithmtables,findthevalueofxintheequation

Logx3+log5x=5log2–log2

5

2. Simplify (1÷√3)(1-√3)

Henceevaluate 1 to3s.f.giventhat√3=1.7321

1+√3

3. If√14 - √14 =a√7+b√2

√7-√2 √7+√2

Findthevaluesofaandbwhereaandbarerationalnumbers.

4. Findthevalueofxinthefollowingequation49(x+1)+7(2x)=350

5. Findxif3log5+logx2=log1/125

6. Simplifyasfaraspossibleleavingyouranswerinformofasurd

1 - 1

√14 -2√3 √14+2√3

7. Giventhattan750=2+√3,findwithoutusingtablestan150intheformp+q√m,

wherep,qandmareintegers.

8. Withoutusingmathematicaltables,simplify

63 + 72

32 + 28

9. Simplify 3 + 1leavingtheanswerintheforma+bc,wherea,bandc

5-2 5
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arerationalnumbers

10. GiventhatP=3yexpressthequestions32y-1)+2x3(y-1)=1intermsofP

Henceorotherwisefindthevalueofyintheequation:3(2y-1)+2x3(y-1) =1

11. Solvefor(log3x)2–½ log3x=3/2

12. Findthevaluesofxwhichsatisfytheequation52x–6(5x)+5=0

13. Solvetheequation

Log(x+24)–2log3=log(9-2x)

TOPIC5

COMMERCIALARITHMETIC

PASTKCSEQUESTIONSONTHETOPIC

1. AbusinesswomanopenedanaccountbydepositingKshs.12,000inabankon1st

July1995.Eachsubsequentyear,shedepositedthesameamounton1stJuly.The

bankofferedher9%perannumcompoundinterest.Calculatethetotalamountin

heraccounton

(a) 30thJune1996

(b) 30thJune1997

2. Aconstructioncompanyrequirestotransport144tonnesofstonestositesAand

B.ThecompanypaysKshs24,000totransport48tonnesofstoneforevery28
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km.Kimanitransported96tonnestoasiteA,49kmaway.

(a) Findhowmuchhepaid

(b) KimanispendsKshs3,000totransportevery8tonnesofstonestosite.

Calculatehistotalprofit.

(c) AchiengtransportedtheremainingstonestositesB,84kmaway.Ifshe

made44%profit,findhertransportcost.

3. Thetableshowsincometaxrates

Monthlytaxable

pay

RateoftaxKshsin1

K£

1–435

436–870

871-1305

1306–1740

ExcessOver1740

2

3

4

5

6

AcompanyemployeeearnamonthlybasicsalaryofKshs30,000andisalso

giventaxableallowancesamountingtoKshs10,480.

(a) Calculatethetotalincometax

(b) TheemployeeisentitledtoapersonaltaxreliefofKshs800permonth.

Determinethenettax.

(c) Iftheemployeereceiveda50%increaseinhistotalincome,calculatethe

correspondingpercentageincreaseontheincometax.

4. Ahouseistobesoldeitheroncashbasisorthroughaloan.Thecashpriceis

Kshs.750,000.Theloanconditionsareaasfollows:thereistobedownpayment
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of10%ofthecashpriceandtherestofthemoneyistobepaidthroughaloan

at10%perannumcompoundinterest.

Acustomerdecidedtobuythehousethroughaloan.

a) (i) Calculatetheamountofmoneyloanedtothecustomer.

(ii) Thecustomerpaidtheloanin3year’s.Calculatethetotalamount

paidforthehouse.

b) Findhowlongthecustomerwouldhavetakentofullypayforthehouse

ifshepaidatotalofKshs891,750.

5. AbusinessmanobtainedaloanofKshs.450,000fromabanktobuyamatatu

valuedatthesameamount.Thebankchargesinterestat24%perannum

compoundquarterly

a) Calculatethetotalamountofmoneythebusinessmanpaidtoclearthe

loanin1½years.

b) TheaverageincomerealizedfromthematatuperdaywasKshs.1500.The

matatuworkedfor3yearsatanaverageof280daysyear.Calculatethe

totalincomefromthematatu.

c) Duringthethreeyears,thevalueofthematatudepreciatedattherateof

16%perannum.Ifthebusinessmansoldthematatuatitsnewvalue,

calculatethetotalprofitherealizedbytheendofthreeyears.

6. Abankeitherpayssimpleinterestas5%p.aorcompoundinterest5%p.aon

deposits.NekesadepositedKshsPinthebankfortwoyearsonsimpleinterest

terms.Ifshehaddepositedthesameamountfortwoyearsoncompoundinterest

terms,shewouldhaveearnedKshs210more.

CalculatewithoutusingMathematicsTables,thevaluesofP



isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page77of77

7. (a) Acertainsumofmoneyisdepositedinabankthatpayssimpleinterest

at

acertainrate.After5yearsthetotalamountofmoneyinanaccountis

Kshs358400.Theinterestearnedeachyearis12800

Calculate

(i) Theamountofmoneywhichwasdeposited (2mks)

(ii) Theannualrateofinterestthatthebankpaid (2mks)

(b) AcomputerwhosemarkedpriceisKshs40,000issoldatKshs56,000on

hirepurchaseterms.

(i) Kiokoboughtthecomputeronhirepurchaseterm.Hepaidadepositof

25%ofthehirepurchasepriceandclearedthebalancebyequalmonthly

installmentsofKshs2625.Calculatethenumberofinstallments (3mks)

(ii) HadKiokoboughtthecomputeroncashtermshewouldhavebeen

allowedadiscountof12½%onmarkedprice.Calculatethedifference

betweenthecashpriceandthehirepurchasepriceandexpressasa

percentageofthecashprice

(iii) Calculatethedifferencebetweenthecashpriceandhirepurchaseprice

andexpressitasapercentageofthecashprice.

8. Thetablebelowisapartoftaxtableformonthlyincomefortheyear2004

Monthlytaxableincome

In(Kshs)

Taxratepercentage

(%)ineachshillings

UnderKshs9681 10%

FromKshs9681butunder 15%
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18801

FromKshs18801but27921 20%

Inthetaxyear2004,thetaxofKerubo’smonthlyincomewasKshs1916.

CalculateKerubo’smonthlyincome

9. ThecashpriceofaT.VsetisKshs13,800.Acustomeroptstobuytheseton

hirepurchasetermsbypayingadepositofKshs2280.

Ifsimpleinterestof20p.aischargedonthebalanceandthecustomeris

requiredtorepayby24equalmonthlyinstallments.Calculatetheamountofeach

installment.

10. AplotoflandvaluedatKshs.50,000atthestartof1994.

Thereafter,everyyear,itappreciatedby10%ofitspreviousyearsvaluefind:

(a) Thevalueofthelandatthestartof1995

(b) Thevalueofthelandattheendof1997

11. ThetablebelowshowsKenyataxratesinacertainyear.

IncomeK£per

annum

TaxratesKshsperK

£

1-4512 2

4513-9024 3

9025-13536 4

13537-18048 5

18049-22560 6

Over22560 6.5
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InthatyearMuhandoearnedasalaryofKshs.16510permonth.Hewasentitled

toamonthlytaxreliefofKshs.960

Calculate

(a) Muhando’sannualsalaryinK£

(b) (i) ThemonthlytaxpaidbyMuhandoinKshs

14. AtailorintendstobuyasewingmachinewhichcostsKshs48,000.Heborrows

themoneyfromabank.Theloanhastoberepaidattheendofthesecondyear.

Thebankchargesaninterestattherateof24%perannumcompoundedhalf

yearly.Calculatethetotalamountpayabletothebank.

15. Theaveragerateofdepreciationinvalueofawaterpumpis9%perannum.After

threecompleteyearsitsvaluewasKshs150,700.Finditsvalueatthestartof

thethreeyearperiod.

16. AwaterpumpcostsKshs21600whennew,attheendofthefirstyearitsvalue

depreciatesby25%.Thedepreciationattheendofthesecondyearis20%and

thereaftertherateofdepreciationis15%yearly.Calculatetheexactvalueofthe

waterpumpattheendofthefourthyear.

TOPIC6

CIRCLES,CHORDSANDTANGENTS

PASTKCSEQUESTIONSONTHETOPIC
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1. Thefigurebelowrepresentsacircleadiameter28cmwithasectorsubtending

anangleof750atthecentre.

Findtheareaoftheshadedsegmentto4significantfigures

(a)<PST

2. ThefigurebelowrepresentsarectanglePQRSinscribedinacirclecentre0and

radius17cm.PQ=16cm.

Calculate

(a)ThelengthPSoftherectangle

(b)TheanglePOS

(c)Theareaoftheshadedregion

3. Inthefigurebelow,BTisatangenttothecircleatB.AXCTandBXDare

straightlines.AX=6cm,CT=8cm,BX=4.8cmandXD=5cm.
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Findthelengthof

(a)XC

(b)BT

4. Thefigurebelowshowstwocircleseachofradius7cm,withcentersatXandY.

ThecirclestoucheachotheratpointQ.

Giventhat<AXD=<BYC=1200andlinesAB,XQYandDCareparallel,calculate

theareaof:

a) MinorsectorXAQD(Takeπ22/7)

b) ThetrapeziumXABY

c) Theshadedregions.

5. Thefigurebelowshowsacircle,centre,Oofradius7cm.TPandTQare

tangentstothecircleatpointsPandQrespectively.OT=25cm.
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CalculatethelengthofthechordPQ

6. ThefigurebelowshowsacirclecentreOandapointQwhichisoutsidethe

circle

Usingarulerandapairofcompasses,onlylocateapointonthecirclesuchthat

angleOPQ=90o

7. Inthefigurebelow,PQRisanequilateraltriangleofside6cm.ArcsQR,PRand

PQarcsofcircleswithcentersatP,QandRrespectively.

Calculatetheareaoftheshadedregionto4significantfigures

8. InthefigurebelowABisadiameterofthecircle.ChordPQintersectsABatN.A

tangenttothecircleatBmeetsPQproducedatR.

O

Q
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GiventhatPN=14cm,NB=4cmandBR=7.5cm,calculatethelengthof:

(a) NR

(b) AN

TOPIC7

MATRICES

PASTKCSEQUESTIONSONTHETOPIC

1. AandBaretwomatrices.IfA= 1 2 findBgiventhatA2=A+B

4 3

2. GiventhatA=13,B=3 1,C=p 0 andAB=BC,determinethevalueofP

5 3 5-1 0 q

3. AmatrixAisgivenbyA=x 0

5 y

a)DetermineA2
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10 ,
0 1

b)IfA2= determinethepossiblepairsofvaluesofxandy

4. (a) Findtheinverseofthematrix 9 8

7 6

(b) Inacertainweekabusinessmanbought36bicyclesand32radiosfor

totalofKshs227280.Inthefollowingweek,hebought28bicyclesand24

radiosforatotalofKshs174960.Usingmatrixmethod,findthepriceof

eachbicycleandeachradiothathebought

(c) Inthethirdweek,thepriceofeachbicyclewasreducedby10%whilethe

priceofeachradiowasraisedby10%.Thebusinessmanboughtasmany

bicyclesandasmanyradiosashehadboughtinthefirsttwoweeks.

Findbymatrixmethod,thetotalcostofthebicyclesandradiosthatthe

businessmanboughtinthethirdweek.

5. DeterminetheinverseT-1ofthematrix1 2

1-1

Hencefindthecoordinatestothepointatwhichthetwolinesx+2y=7andx-y=1

6. GiventhatA= 0 -1 andB= -1 0

3 2 2 -4

Findthevalueofxif

(i) A–2x=2B

(ii) 3x–2A=3B

(iii) 2A–3B=2x
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7. Findthenon-zerovalueofkforwhich k+12 isaninverse.

4k 2k

8. Aclothesdealersold3shirtsand2trousersforKshs.840and4shirtsand5

trousersforKshs1680.Formamatrixequationtorepresenttheabove

information.Hencefindthecostof1shirtandthecostof1trouser.

TOPIC8

FORMULAEANDVARIATIONS

PASTKCSEQUESTIONSONTHETOPIC

1. ThevolumeVcm3ofanobjectisgivenby

V=2πr3 1–2

3 sc2

Expressintermofπr,sandV

2. MakeVthesubjectoftheformula

T=1m(u2–v2)

2

3. Giventhaty=b–bx2makexthesubject

cx2–a

4. Giventhatlogy=log(10n)makenthesubject

5. AquantityTispartlyconstantandpartlyvariesasthesquarerootofS.

i.Usingconstantsaandb,writedownanequationconnectingTandS.

ii.IfS=16,whenT=24andS=36whenT=32,findthevaluesofthe
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constantsaandb,

6. AquantityPispartlyconstantandpartlyvariesinverselyasaquantityq,given

thatp=10whenq=1.5andp=20,whenq=1.25,findthevalueofpwhenq=

0.5

7. Makeythesubjectoftheformulap=xy

x-y

8. MakePthesubjectoftheformula

P2=(P–q)(P-r)

9. Thedensityofasolidsphericalballvariesdirectlyasitsmassandinverselyasthe

cubeofitsradius

Whenthemassoftheballis500gandtheradiusis5cm,itsdensityis2gpercm3

Calculatetheradiusofasolidsphericalballofmass540densityof10gpercm3

10. Makesthesubjectoftheformula

√P=r 1–as2

11. Thequantitiest,xandyaresuchthattvariesdirectlyasxandinverselyasthe

squarerootofy.Findthepercentageintifxdecreasesby4%wheny

increasesby44%

12. Giventhatyisinverselyproportionaltoxnandkastheconstantof

proportionality;

(a) (i) Writedownaformulaconnectingy,x,nandk

(ii) Ifx=2wheny=12andx=4wheny=3,writedowntwo

expressionsforkintermsofn.

Hence,findthevalueofnandk.
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(b) Usingthevalueofnobtainedin(a)(ii)above,findywhenx=51/3

13. Theelectricalresistance,Rohmsofawireofagivenlengthisinversely

proportionaltothesquareofthediameterofthewire,dmm.IfR=2.0ohms

whend=3mm.FindthevaleRwhend=4mm.

14. ThevolumeVcm3ofasoliddependspartlyonrandpartlyonrwherercmisone

ofthedimensionsofthesolid.

Whenr=1,thevolumeis54.6cm3andwhenr=2,thevolumeis226.8cm3

(a)FindanexpressionforVintermsofr

(b)Calculatethevolumeofthesolidwhenr=4

(c)Findthevalueofrforwhichthetwopartsofthevolumeareequal

15. Themassofacertainmetalrodvariesjointlyasitslengthandthesquareofits

radius.Arod40cmlongandradius5cmhasamassof6kg.Findthemassofa

similarrodoflength25cmandradius8cm.

16. Makexthesubjectoftheformula

P= xy

z+x

17. Thechargecshillingsperpersonforacertainserviceispartlyfixedandpartly

inverselyproportionaltothetotalnumberNofpeople.

(a) WriteanexpressionforcintermsonN

(b) When100peopleattendedthechargeisKshs8700perpersonwhilefor
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35peoplethechargeisKshs10000perperson.

(c) Ifapersonhadpaidthefullamountchargeisrefunded.Agroupofpeople

paidbuttenpercentoforganizerremainedwithKshs574000.

Findthenumberofpeople.

18. TwovariablesAandBaresuchthatAvariespartlyasBandpartlyasthesquare

rootofBgiventhatA=30,whenB=9andA=16whenB=14,findAwhenB=36.

19. Makepthesubjectoftheformula

A= -EP

√P2+N

TOPIC9

SEQUENCEANDSERIES

PASTKCSEQUESTIONSONTHETOPIC

1. Thefirst,thethirdandtheseventhtermsofanincreasingarithmeticprogression

arethreeconsecutivetermsofageometricprogression.Inthefirsttermofthe

arithmeticprogressionis10findthecommondifferenceofthearithmetic

progression.

2. KubaisavedKshs2,000duringthefirstyearofemployment.Ineachsubsequent

year,hesaved15%morethantheprecedingyearuntilheretired.

(a)Howmuchdidhesaveinthesecondyear?
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(b)Howmuchdidhesaveinthethirdyear?

(c)Findthecommonratiobetweenthesavingsintwoconsecutiveyears

(d)HowmanyyearsdidhetaketosavethesavingsasumofKshs58,000?

(e)Howmuchhadhesavedafter20yearsofservice?

3. Ingeometricprogression,thefirstisaandthecommonratioisr.Thesumofthe

firsttwotermsis12andthethirdtermis16.

(a)Determinetheratioar2

a+ar

(b)Ifthefirsttermislargerthanthesecondterm,findthevalueofr.

4. (a) Thefirsttermofanarithmeticprogressionis4andthelasttermis20.

The

sumofthetermis252.Calculatethenumberoftermsandthecommon

differencesofthearithmeticprogression

(b) AnExperimentalculturehasaninitialpopulationof50bacteria.The

populationincreasedby80%every20minutes.Determinethetimeitwill

taketohaveapopulationof1.2millionbacteria.

5. Eachmonth,for40months,Aminadepositedsomemoneyinasavingscheme.In

thefirstmonthshedepositedKshs500.Thereaftersheincreasedherdeposits

byKshs.50everymonth.

Calculatethe:

a) LastamountdepositedbyAmina

b) TotalamountAminahadsavedinthe40months.

6. Acarpenterwishestomakealadderwith15cross-pieces.Thecross-piecesare

todiminishuniformlyinlengthfrom67cmatthebottomto32cmatthetop.
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Calculatethelengthincm,oftheseventhcross-piecefromthebottom

7. Thesecondandfifthtermsofageometricprogressionare16and2respectively.

Determinethecommonratioandthefirstterm.

8. Theeleventhtermofanarithmeticprogressionisfourtimesitssecondterm.The

sumofthefirstseventermsofthesameprogressionis175

(a) Findthefirsttermandcommondifferenceoftheprogression

(b) Giventhatpthtermoftheprogressionisgreaterthan124,findtheleast

valueofP

9. Thenthtermofsequenceisgivenby2n+3ofthesequence

(a) Writedownthefirstfourtermsofthesequence

(b) Findsnthesumofthefiftytermofthesequence

(c) Showthatthesumofthefirstntermsofthesequenceisgivenby

Sn=n
2+4n

HenceorotherwisefindthelargestintegralvalueofnsuchthatSn<725

TOPIC10

VECTORS

PASTKCSEQUESTIONSONTHETOPIC

1. ThefigurebelowisarightpyramidwitharectangularbaseABCDandVOasthe

height.ThevectorsAD=a,AB=bandDV=v
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a)Express

(i) AVintermsofaandc

(ii) BVintermsofa,bandc

(b)MispointonOVsuchthatOM:MV=3:4,ExpressBMintermsofa,bandc.

Simplifyyouranswerasfaraspossible

2. IntriangleOAB,OA=aOB=bandPliesonABsuchthatAP:BP=3.5

(a)Findthetermsofaandbthevectors

(i) AB

(ii) AP

(iii) BP

(iv) OP

(b)PointQ isonOPsuchAQ=-5+9

8a40b

FindtheratioOQ:QP

3. ThefigurebelowshowstriangleOABinwhichMdividesOAintheratio2:3and

NdividesOBintheratio4:1ANandBMintersectatX
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(a) GiventhatOA=aandOB=b,expressintermsofaandb:

(i) AN

(ii) BM

(b)IfAX=sANandBX=tBM,wheresandtareconstants,writetwoexpressions

forOXintermsofa,bsandt

Findthevalueofs

HencewriteOXintermsofaandb

4. ThepositionvectorsforpointsPandQare4I+3j+6j+6krespectively.

ExpressvectorPQintermsofunitvectorsI,jandk.HencefindthelengthofPQ,

leavingyouranswerinsimplifiedsurdform.

5. Inthefigurebelow,vectorOP=PandOR=r.VectorOS=2randOQ=3/2p.

a) Expressintermsofpandr(i)QRand(ii)PS

b) ThelinesQRandPSintersectatKsuchthatQK=mQRandPK=nPS,

wheremandnarescalars.FindtwodistinctexpressionsforOKinterms

ofp,r,mandn.Hencefindthevaluesofmandn.

c) StatetheratioPK:KS

6. PointTisthemidpointofastraightlineAB.GiventhepositionvectorsofAandT

arei-j+kand2i+1½krespectively,findthepositionvectorofBintermsofi,j

andk

7. ApointRdividesalinePQinternallyintheration3:4.AnotherpointS,divides

thelinePRexternallyintheration5:2.GiventhatPQ=8cm,calculatethe
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lengthofRS,correctto2decimalplaces.

8. ThepointsP,Q,RandShavepositionvectors2p,3p,rand3rrespectively,

relativetoanoriginO.ApointTdividesPSinternallyintheratio1:6

(a) Find,inthesimplestform,thevectorsOTandQTintermspandr

(b) (i) ShowthatthepointsQ,T,andRlieonastraightline

(ii) DeterminetheratioinwhichTdividesQR

9. TwopointsPandQhavecoordinates(-2,3)and(1,3)respectively.Atranslation

mappointPtoP’(10,10)

(a)FindthecoordinatesofQ’theimageofQunderthetranslation

(b)ThepositionvectorofPandQ in(a)abovearepandqrespectivelygiven

thatmp–nq=-12

9

Findthevalueofmandn

10. Giventhatqi+1/3j+
2/3kisaunitvector,findq

11. Inthediagrambelow,thecoordinatesofpointsAandBare(1,6)and(15,6)

respectively).PointNisonOBsuchthat3ON=2OB.LineOAisproducedtoL

suchthatOL=3OA
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(a) FindvectorLN

(b) GiventhatapointMisonLNsuchthatLM:MN=3:4,findthe

coordinatesofM

(c) IflineOMisproducedtoTsuchthatOM:MT=6:1

(i) FindthepositionvectorofT

(ii) ShowthatpointsL,TandBarecollinear

12. Inthefigurebelow,OQ=qandOR=r.PointXdividesOQintheratio1:2andY

dividesORintheratio3:4linesXRandYQintersectatE.

(a)Expressintermsofqandr

(i) XR

(ii) YQ

(b)IfXE=mXRandYE=nYQ,expressOEintermsof:

(i) r,qandm

(ii) r,qandn

(c)Usingtheresultsin(b)above,findthevaluesofmandn.

13. Vectorqhasamagnitudeof7andisparalleltovectorp.Giventhat

p=3i–j+1½k,expressvectorqintermsofi,j,andk.

14. Inthefigurebelow,OA=3i+3jABDOB=8i–j.CisapointonABsuchthat

AC:CB3:2,andD isapointsuchthatOB//CD and2OB=CD(T17)
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DeterminethevectorDAintermsofIandj

15. Inthefigurebelow,KLMNisatrapeziuminwhichKLisparalleltoNMandKL=

3NM

GiventhatKN=w,NM=uandML=v.Showthat2u=v+w

16. ThepointsP,QandRlieonastraightline.ThepositionvectorsofPandRare2i

+3j+13kand5i–3j+4krespectively;QdividesSRinternallyintheratio2:1.

Findthe

(a)PositionvectorofQ

(b)DistanceofQfromtheorigin

17. Co-ordinatesofpointsO,P,QandRare(0,0),(3,4),(11,6)and(8,2)

respectively.ApointTissuchthatthevectorOT,QPandQRsatisfythevector

equationOT=QP½QT.FindthecoordinatesofT.

18. InthefigurebelowOA=a,OB=b,AB=BCandOB:BD=3:1
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(a) Determine

(i) ABintermsofaandb

(ii) CD,intermsofaandb

(b) IfCD:DE=1kandOA:AE=1mdetermine

(i) DEintermsofa,bandk

(ii) Thevaluesofkandm

19. Thefigurebelowshowsagridofequallyspacedparallellines

AB=aandBC=b

(a) Express

(i) ACintermsofaandb

(ii) ADintermsofaandb

(b) UsingtriangleBEP,expressBPintermsofaandb
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(c) PRproducedmeetsBAproducedatXandPR=1/9b–8/3a

BywritingPXaskPRandBXashBAandusingthetriangleBPXdetermine

theratioPR:RX

20. Thepositionvectorsofpointsxandyarex=2i+j–3kandy=3i+2j–2k

respectively.FindXY

21. GiventhatX=2i+j-2K,y=-3i+4j–kandz=5i+3j+2kandthatp=3x–y+

2z,findthemagnitudeofvectorpto3significantfigures.

TOPIC11

BINOMIALEXPRESSION

PASTKCSEQUESTIONSONTHETOPIC

1. (a) Writedownthesimplestexpansion(1+x)6

(b) Usetheexpansionuptothefourthtermtofindthevalueof(1.03)6tothe

nearestonethousandth.

2. Usebinomialexpressiontoevaluate(0.96)5correctto4significantfigures.

3. Expandandsimplify(3x–y)4henceusethefirstthreetermsoftheexpansionto

proximatethevalueof(6–0.2)4

4. AbdiandAmoitwereemployedatthebeggingofthesameyear.Theirannual

salariesinshillingsprogressedasfollows

Abdi:60000,64800,69600

Amoit:60000,64800,69984

(a) CalculateAbdi’sannualsalaryincrementandhencewritedownan

expressionforhisannualsalaryinhisnthyearofemployment?
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(b) CalculateAmoit’sannualpercentagerateofsalaryincrementandhence

writedownanexpressionforherannualsalaryinhernthyearemployment?

(c) CalculatethedifferenceintheannualsalaryforAbdiandAmoitintheir7th

yearofemployment.

5. Usebinomialexpressiontoevaluate

2+1 5
+ 2-1 5

√2 √2

6. (a) Expandtheexpression1+1x 5 inascendingpowersofx,leaving

2

thecoefficientsasfractionsintheirsimplestform.

(b) Usethefirstthreetermsoftheexpressionin(a)abovetoestimatethe

valueof 11 5

20

7. (a) Expand(a-b)6

(b) Usethefirstthreetermsoftheexpansionin(a)abovetofindthe

approximatevalueof(1.98)6

8. Expand(2+x)5inascendingpowersofxuptotheterminx3henceapproximate

thevalueof(2.03)5to4s.f

9. (a) Expand(1+x)5

Henceusetheexpansiontoestimate(1.04)5correctto4decimalplaces

(b) Usetheexpansionuptothefourthtermtofindthevalueof(1.03)6tothe

nearestonethousandth.
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10. ExpandandSimplify(1-3x)5uptotheterminx3

Henceuseyourexpansiontoestimate(0.97)5correcttodecimalplaces.

11. Expand(1+a)5

Useyourexpansiontoevaluate(0.8)5correcttofourplacesofdecimal

12. (a) Expand(1+x)5

(b) Usethefirstthreetermsoftheexpansionin(a)abovetofindthe

approximatevalueof(0.98)5

TOPIC12

PROBABILITY

PASTKCSEQUESTIONSONTHETOPIC

1. Theprobabilitiesthatahusbandandwifewillbealive25yearsfromnoware0.7

and0.9respectively.

Findtheprobabilitythatin25yearstime,

(a)Bothwillbealive

(b)Neitherwillbealive

(c)Onewillbealive

(d)Atleastonewillbealive

2. Abagcontainsblue,greenandredpensofthesametypeintheratio8:2:5
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respectively.Apenispickedatrandomwithoutreplacementanditscolournoted

(a) Determinetheprobabilitythatthefirstpenpickedis

(i) Blue

(ii) Eithergreenorred

(b) Usingatreediagram,determinetheprobabilitythat

(i) Thefirsttwopenspickedarebothgreen

(ii) Onlyoneofthefirsttwopenspickedisred.

3. Ascienceclubismadeupofboysandgirls.Theclubhas3officials.Usingatree

diagramorotherwisefindtheprobabilitythat:

(a) Theclubofficialsareallboys

(b) Twooftheofficialsaregirls

4. TwobasketsAandBeachcontainamixtureoforangesandlimes,allofthe

samesize.BasketAcontains26orangesand13limes.BasketBcontains18

orangesand15limes.Achildselectedabasketatrandomandpickedafruitata

randomfromit.

(a) Illustratethisinformationbyaprobabilitiestreediagram

(b) Findtheprobabilitythatthefruitpickedwasanorange.

5. Inform1classthereare22girlsandboys.Theprobabilityofagirlcompleting

thesecondaryeducationcourseis3whereasthatofaboyis2/3

(a) Astudentispickedatrandomfromclass.Findthepossibilitythat,

(i)Thestudentpickedisaboyandwillcompletethecourse

(ii)Thestudentpickedwillcompletethecourse

(b) Twostudentsarepickedatrandom.Findthepossibilitythattheyareaboy

andagirlandthatbothwillnotcompletethecourse.
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6. Threerepresentativesaretobeselectedrandomlyfromagroupof7girlsand8

boys.Calculatetheprobabilityofselectingtwogirlsandoneboy.

7. Apoultryfarmervaccinated540ofhis720chickensagainstadisease.Two

monthslater,5%ofthevaccinatedand80%oftheunvaccinatedchicken,

contractedthedisease.Calculatetheprobabilitythatachickenchosenrandom

contactedthedisease.

8. TheprobabilityofthreedartsplayersAkinyi,Kamau,andJumahittingthebulls

eyeare0.2,0.3and1.5respectively.

(a) Drawaprobabilitytreediagramtoshowthepossibleoutcomes

(b) Findtheprobabilitythat:

(i) Allhitthebull’seye

(ii) Onlyoneofthemhitthebull’seye

(iii) Atmostonemissedthebull’seye

9. (a) Anunbiasedcoinwithtwofaces,head(H)andtail(T),istossedthree

times,listallthepossibleoutcomes.

Hencedeterminetheprobabilityofgetting:

(i) Atleasttwoheads

(ii) Onlyonetail

(b) Duringacertainmotorrallyitispredictedthattheweatherwillbeeither

dry(D)orwet(W).Theprobabilitythattheweatherwillbedryis

estimatedtobe7/10.Theprobabilityforadrivertocomplete(C)therally

duringthedryweatherisestimatedtobe5/6.Theprobabilityforadriver

tocompletetherallyduringwetweatherisestimatedtobe1/10.Complete

theprobabilitytreediagramgivenbelow.
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Whatistheprobabilitythat:

(i) Thedrivercompletestherally?

(ii) Theweatherwaswetandthedriverdidnotcompletetherally?

10. TherearethreecarsA,BandCinarace.AistwiceaslikelytowinasBwhileB

istwiceaslikelytowinasc.Findtheprobabilitythat.

a) Awinstherace

b) EitherBorCwinstherace.

11. Intheyear2003,thepopulationofacertaindistrictwas1.8million.Thirtyper

centofthepopulationwasintheagegroup15–40years.Inthesameyear,

120,000peopleinthedistrictvisitedtheVoluntaryCounselingandTesting(VCT)

centreforanHIVtest.

Ifapersonwasselectedatrandomfromthedistrictinthisyear.Findthe

probabilitythatthepersonvisitedaVCTcentreandwasintheagegroup15–40

years.

12. (a) Twointegersxandyareselectedatrandomfromtheintegers1to8.If
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the

sameintegermaybeselectedtwice,findtheprobabilitythat

(i) |x–y|=2

(ii) |x–y|is5ormore

(iii) x>y

(b) Adieisbiasedsothatwhentossed,theprobabilityofanumberrshowing

up,isgivenbyp®=KrwhereKisaconstantandr=1,2,3,4,5and6(the

numberonthefacesofthedie

(i) FindthevalueofK

(ii) Ifthedieistossedtwice,calculatetheprobabilitythatthetotal

scoreis11

13. TwobagsAandBcontainidenticalballsexceptforthecolours.BagAcontains4

redballsand2yellowballs.BagBcontains2redballsand3yellowballs.

(a) Ifaballisdrawnatrandomfromeachbag,findtheprobabilitythatboth

ballsareofthesamecolour.

(b) Iftwoballsaredrawnatrandomfromeachbag,oneatatimewithout

replacement,findtheprobabilitythat:

(i) ThetwoballsdrawnfrombagAorbagBarered

(ii) Allthefourballsdrawnarered

14. Duringinter–schoolcompetitions,footballandvolleyballteamsfromMokagu

highschooltookpart.Theprobabilitythattheirfootballandvolleyballteams

wouldwinwere3/8and
4/7respectively.

Findtheprobabilitythat
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(a) Boththeirfootballandvolleyballteams

(b) Atleastoneoftheirteamswon

15. Ascienceclubismadeupof5boysand7girls.Theclubhas3officials.Usinga

treediagramorotherwisefindtheprobabilitythat:

(a) Theclubofficialsareallboys

(b) Twooftheofficialsaregirls

16. ChicksonOnyango’sfarmwerenotedtohaveeitherbrownfeathersbrownor

blacktailfeathers.Ofthosewithblackfeathers2/3werefemalewhile2/5ofthose

withbrownfeathersweremale.OtienoboughttwochicksfromOnyango.One

hadblacktailfeatherswhiletheotherhadbrownfindtheprobabilitythat

Otieno’schickswerenotofthesamegender

17. Threerepresentativesaretobeselectedrandomlyfromagroupof7girlsand8

boys.Calculatetheprobabilityofselectingtwogirlsandoneboy

18. Theprobabilitythatamanwinsagameis¾.Heplaysthegameuntilhewins.

Determinetheprobabilitythathewinsinthefifthround.

19. TheprobabilitythatKamauwillbeselectedforhisschool’sbasketballteamis¼.

Ifheisselectedforthebasketballteam.Thentheprobabilitythathewillbe

selectedforfootballis1/3ifheisnotselectedforbasketballthentheprobability

thatheisselectedforfootballis4/5.WhatistheprobabilitythatKamauis

selectedforatleastoneofthetwogames?
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20. TwobasketsAandBeachcontainsamixtureoforangesandlemons.BasketsA

contains26orangesand13lemons.BasketsBcontains18orangesand15lemons.

Achildselectedabasketatrandomandpickedatrandomafruitfromit.

Determinetheprobabilitythatthefruitpickedwasanorange.

TOPIC13

COMPOUNDPROPORTIONANDMIXTURES

PASTKCSEQUESTIONSONTHETOPIC

1. Akinyiboughtandbeansfromawholesaler.Shethenmixedthemaizeandbeans

theratio4:3shebroughtthemaizeasKshs.12perkgandthebeans4perkg.If

shewastomakeaprofitof30%whatshouldbethesellingpriceof1kgofthe

mixture?

2. Arectangulartankofbase2.4mby2.8mandaheightof3mcontains3,600

litersofwaterinitially.Waterflowsintothetankattherateof0.5litresper

second

Calculatethetimeinhoursandminutes,requiredtofillthetank

3. Acompanyistoconstructaparkingbaywhoseareais135m2.Itistobecovered

withconcreteslabofuniformthicknessof0.15.Tomaketheslabcement.Ballast

andsandaretobemixedsothattheirmassesareintheratio1:4:4.Themass

ofm3ofdryslabis2,500kg.

Calculate

(a) (i) Thevolumeoftheslab

(ii) Themassofthedryslab
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(iii) Themassofcementtobeused

(b) Ifonebagofthecementis50kg,findthenumberofbagstobe

purchased

(c) Ifalorrycarries7tonnesofsand,calculatethenumberoflorriesofsand

tobepurchased.

4. ThemassofamixtureAofbeansandmaizeis72kg.Theratioofbeanstomaize

is3:5respectively

(a) Findthemassofmaizeinthemixture

(b) AsecondmixtureofBofbeansandmaizeofmass98kginmixedwithA.

Thefinalratioofbeanstomaizeis8:9respectively.Findtheratioofbeans

tomaizeinB

5. Aretailerbought49kgofgrade1riceatKshs.65perkilogramand60kgof

gradeIIriceatKshs27.50perkilogram.Hemixedthetowtypesofrice.

(a)Findthebuyingpriceofonekilogramofthemixture

(b)Hepackedthemixtureinto2kgpackets

(i) Ifheintendstomakea20%profitfindthesellingpriceperpacket

(ii) Hesold8packetsandthenreducedthepriceby10%inorderto

attractcustomers.Findthenewsellingpriceperpacket.

(iii) Afterselling1/3oftheremainderatreducedprice,heraisedthe

pricesoastorealizetheoriginalgoalof20%profitoverall.Findthe

sellingpriceperpacketoftheremainingrice.

6. AtradersellsabagofbeansforKshs1,200.Hemixedbeansandmaizeinthe

ration3:2.Findhowmuchthetradershouldhesellabagofthemixtureto

realizethesameprofit?
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7. PipeAcanfillanemptywatertankin3hourswhile,pipeBcanfillthesametank

in6hours,whenthetankisfullitcanbeemptiedbypipeCin8hours.PipesA

andBareopenedatthesametimewhenthetankisempty.

Ifonehourlater,pipeCisalsoopened,findthetotaltimetakentofillthetank

8. Asolutionwhosevolumeis80litresismade40%ofwaterand60%ofalcohol.

Whenlitresofwaterareadded,thepercentageofalcoholdropsto40%

(a) Findthevalueofx

(b) Thirtylitresofwaterisaddedtothenewsolution.Calculatethe

percentage

(c) If5litresofthesolutionin(b)isaddedto2litresoftheoriginalsolution,

calculateinthesimplestform,theratioofwatertothatofalcoholinthe

resultingsolution

9. AtankhastwoinlettapsPandQandanoutlettapR.whenempty,thetankcan

befilledbytapPalonein4½hoursorbytapQalonein3hours.Whenfull,the

tankcanbeemptiedin2hoursbytapR.

(a) Thetankisinitiallyempty.Findhowlongitwouldtaketofillupthetank

(i) IftapRisclosedandtapsPandQareopenedatthesametime

(2mks)

(ii) Ifallthethreetapsareopenedatthesametime

(b) Thetankisinitiallyemptyandthethreetapsareopenedasfollows

Pat8.00a.m

Qat8.45a.m

Rat9.00a.m

(i) Findthefractionofthetankthatwouldbefilledby9.00a.m
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(ii) Findthetimethetankwouldbefullyfilledup

10. Kipketercancultivateapieceoflandin7hrswhileWanjirucandothesame

workin5hours.Findthetimetheywouldtaketocultivatethepieceofland

whenworkingtogether.

11. MogakaandOndisoworkingtogethercandoapieceofworkin6days.Mogaka,

workingalone,takes5dayslongerthanOnduso.Howmanydaysdoesittake

Ondusotodotheworkalone.

12. WainainahastwodairyfarmsAandB.FarmAproducesmilkwith3¼percent

fatandfarmBproducesmilkwith4¼percentfat.

(a) (i) Thetotalmassofmilkfatin50kgofmilkfromfarmAand30kg

ofmilkfromfarmB.

(ii) Thepercentageoffatinamixtureof50kgofmilkAand30kgof

milkfromB

(b) DeterminetherangeofvaluesofmassofmilkfromfarmBthatmustbe

usedina50kgmixturesothatthemixturemayhaveatleast4percent

fat.

13. AconstructionfirmhastwotractorsT1andT2.Bothtractorsworkingtogethercan

completetheworkin6dayswhileT1alonecancompletetheworkin15days.

Afterthetwotractorshadworkedtogetherforfourdays,tractorT1¬brokedown.

FindthetimetakenbytractorT2completetheremainingwork.
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14. ThepointsP,Q,RandShavepositionvectors2p,3p,rand3rrespectively,

relativetoanoriginO.ApointTdividesPSinternallyintheratio1:6

(a) Findinthesimplestform,thevectorsOTandQTintermsofPandr

(b) (i) ShowthatthepointsQ,TandRlieonastraightline.

(ii) DeterminetheratioinwhichTdividesQR.

TOPIC14

GRAPHICALMETHODS

PASTKCSEQUESTIONSONTHETOPIC

1. Thetableshowstheheightmetresofanobjectthrownverticallyupwardsvaries

withthetimetseconds

Therelationshipbetweensandtisrepresentedbytheequationss=at2+bt+10

wherebareconstants.

t 0 1 2 3 4 5 6 7 8 9 10

s 45.1 49.9 -

80

(c)(i)Usingtheinformationinthetable,determinethevaluesofaandb

(ii) Completethetable

(b)(i)Drawagraphtorepresenttherelationshipbetweensandt

(ii) Usingthegraphdeterminethevelocityoftheobjectwhent=5
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seconds

2. DatacollectedformanexperimentinvolvingtwovariablesXandYwasrecorded

asshowninthetablebelow

x 1.1 1.2 1.3 1.4 1.5 1.6

y -0.3 0.5 1.4 2.5 3.8 5.2

Thevariablesareknowntosatisfyarelationoftheformy=ax3+bwhereaand

bareconstants

(a)Foreachvalueofxinthetableabove,writedownthevalueofx3

(b) (i)Bydrawingasuitablestraightlinegraph,estimatethevaluesofaandb

(ii)Writedowntherelationshipconnectingyandx

3. TwoquantitiesPandrareconnectedbytheequationp=krn.Thetableofvalues

ofPandrisgivenbelow.

P 1.2 1.5 2.0 2.5 3.5 4.5

r 1.58 2.25 3.39 4.74 7.86 11.5

a) StatealinerequationconnectingPandr.

b) Usingthescale2cmtorepresent0.1unitsonbothaxes,drawasuitable

linegraphonthegridprovided.HenceestimatethevaluesofKandn.

4. Thepointswhichcoordinates(5,5)and(-3,-1)aretheendsofadiameterofa

circlecentreA

Determine:

(a) ThecoordinatesofA

Theequationofthecircle,expressingitinformx2+y2+ax+by+c=0
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wherea,b,andcareconstantseachcomputersold

5. Thefigurebelowisasketchofthegraphofthequadraticfunctiony=k

(x+1)(x-2)

Findthevalueofk

6. ThetablebelowshowsthevaluesofthelengthX(inmetres)ofapendulum

andthecorrespondingvaluesoftheperiodT(inseconds)ofitsoscillations

obtainedinanexperiment.

X(metres) 0.4 1.0 1.2 1.4 1.6

T

(seconds)

1.25 2.01 2.19 2.37 2.53

(a) ConstructatableofvaluesoflogXandcorrespondingvaluesoflogT,

correctingeachvalueto2decimalplaces

(b) GiventhattherelationbetweenthevaluesoflogXandlogTapproximate

toalinearlaw oftheformmlogX+logawhereaandbareconstants

(i) Usetheaxesonthegridprovidedtodrawthelineofbestfitforthe

graphoflogTagainstlogX.
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(ii) Usethegraphtoestimatethevaluesofaandb

(iii) Find,todecimalplacesthelengthofthependulumwhoseperiodis1

second.

7. Datacollectionfromanexperimentinvolvingtwovariablesxandywasrecorded

asshowninthetablebelow

X 1.1 1.2 1.3 1.4 1.5 1.6

Y -0.3 0.5 1.4 2.5 3.8 5.2

Thevariablesareknowntosatisfyarelationoftheformy=ax3+bwhereaand

b

areconstants

(a) Foreachvalueofxinthetableabove.Writedownthevalueofx3

(b) (i)Bydrawingssuitablestraightlinegraph,estimatethevaluesofaand
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b

(ii)Writedowntherelationshipconnectingyandx

8. Twovariablesxandy,arelinkedbytherelationy=axn.Thefigurebelowshows

partofthestraightlinegraphobtainedwhenlogyisplottedagainstlogx.

Calculatethevalueofaandn

9. TheluminousintensityIofalampwasmeasuredforvariousvaluesofvoltagev

acrossit.Theresultswereasshownbelow

V(volts) 30 36 40 44 48 50 54

L(Lux) 708 1248 1726 2320 3038 3848 4380

ItisbelievedthatVandlarerelatedbyanequationoftheforml=aVnwherea

andnareconstant.

(a) Drawasuitablelineargraphanddeterminethevaluesofaandn

(b) Fromthegraphfind

(i) ThevalueofIwhenV=52

(ii) ThevalueofVwhenI=2800
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10. Inacertainrelation,thevalueofAandBobservearelationB=CA+KA2whereC

andKareconstants.BelowisatableofvaluesofAandB

A 1 2 3 4 5 6

B 3.2 6.75 10.8 15.1 20 25.2

(a)Bydrawingasuitablestraightlinegraphs,determinethevaluesofCandK.

(b)HencewritedowntherelationshipbetweenAandB

(c)DeterminethevalueofBwhenA=7

11. ThevariablesPandQareconnectedbytheequationP=abqwhereaandbare

constants.Thevalueofpandqaregivenbelow

P 6.56 17.7 47.8 129 349 941 2540 686

0

q 0 1 2 3 4 5 6 7

(a) Statetheequationintermsofpandqwhichgivesastraightlinegraph

(b) Bydrawingastraightlinegraph,estimatethevalueofconstantsaandb

andgiveyouranswercorrectto1decimalplace.

FORMFOURWORK

TOPIC1

MATRICESANDTRANSFORMATIONS

PASTKCSEQUESTIONSONTHETOPIC
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1. Matrixpisgivenby 1 2

4 3

(a) FindP-1

(b) Twoinstitutions,ElimuandSomo,purchasebeansatKshs.Bperbagand

maizeatKshsmperbag.Elimupurchased8bagsofbeansand14bagsof

maizeforKshs47,600.Somopurchased10bagsofbeansand16ofmaize

forKshs.57,400

(c) Thepriceofbeanslaterwentupby5%andthatofmaizeremained

constant.Elimuboughtthesamequantityofbeansbutspentthesame

totalamountofmoneyasbeforeonthetwoitems.Statethenewratioof

beanstomaize.

2. AtriangleisformedbythecoordinatesA(2,1)B(4,1)andC(1,6).Itisrotated

clockwisethrough900abouttheorigin.Findthecoordinatesofthisimage.

3. OnthegridprovidedontheoppositepageA(1,2)B(7,2)C(4,4)D(3,4)isa

trapezium
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(a) ABCDismappedontoA’B’C’D’byapositivequarterturn.Drawtheimage

A’B’C’Donthegrid

(b) Atransformation-2-1mapsA’B’C’D ontoA”B”C”D”Findthecoordinates

0 1 ofA”B”C”D”

4. AtriangleTwhoseverticesareA(2,3)B(5,3)andC(4,1)ismappedonto

triangleT1whoseverticesareA1(-4,3)B1(-1,3)andC1(x,y)bya

TransformationM= a b

c d

a) Findthe: (i) MatrixMofthetransformation

(ii) CoordinatesofC1

b) TriangleT2istheimageoftriangleT1underareflectionintheliney=x.

FindasinglematrixthatmapsTandT2

5. TrianglesABCissuchthatAis(2,0),B(2,4),C(4,4)andA”B”C”issuchthat

A”is(0,2),B”(-4–10)andC“is(-4,-12)aredrawnontheCartesianplane
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TriangleABCismappedontoA”B”C”bytwosuccessivetransformations

R= a b

c d FollowedbyP= 0 -1

-1 0

(a) FindR

(b) Usingthesamescaleandaxes,drawtrianglesA’B’C’,theimageof

triangleABCundertransformationR

Describefully,thetransformationrepresentedbymatrixR

6. TriangleABCisshownonthecoordinatesplanebelow

(a) GiventhatA(-6,5)ismappedontoA(6,-4)byashearwithy-axis

invariant

(i) DrawtriangleA’B’C’,theimageoftriangleABCundertheshear

(ii) Determinethematrixrepresentingthisshear

(b) TriangleABCismappedontoA”B”C”byatransformationdefinedby

thematrix -1 0

1½ -1
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(i)DrawtriangleA”B”C”

(ii)DescribefullyasingletransformationthatmapsABContoA”B”C”

7. DeterminetheinverseT1ofthematrix12

1-1

Hencefindthecoordinatestothepointatwhichthetwolines

x+2y=7andx-y=1

8. GiventhatA=0 -1andB= -10

3 2 2 -4

Findthevalueofxif

(i) A-2x=2B

(ii) 3x–2A=3B

(iii) 2A-3B=2x

9. ThetransformationRgivenbythematrix

A=ab maps17 to 15 and 0 to -8

c d 0 8 17 15

(a) DeterminethematrixAgivinga,b,canddasfractions

(b) GiventhatArepresentsarotationthroughtheorigindeterminetheangle

ofrotation.
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(c) Sisarotationthrough180aboutthepoint(2,3).Determinetheimageof

(1,0)underSfollowedbyR.

TOPIC2

STATISTICS

PASTKCSEQUESTIONSONTHETOPIC

1. Everyweekthenumberofabsenteesinaschoolwasrecorded.Thiswasdone

for39weekstheseobservationsweretabulatedasshownbelow

Numberof

absentees

0.3 4-7 8-11 12-15 16-19 20-

23

(Numberofweeks) 6 9 8 11 3 2

Estimatethemedianabsenteerateperweekintheschool

2. Thetablebelowshowshighaltitudewindspeedsrecordedataweatherstation

inaperiodof100days.

Windspeed

(knots)

0-19 20-

39

40-

59

60-79 80-

99

100-119 120-139 140-159 160-179

Frequency(days) 9 19 22 18 13 11 5 2 1

(a) Onthegridprovideddrawacumulativefrequencygraphforthedata

(b) Usethegraphtoestimate

(i) Theinterquartilerange

(ii) Thenumberofdayswhenthewindspeedexceeded125knots

3. FivepupilsA,B,C,DandEobtainedthemarks53,41,60,80and56

respectively.Thetablebelowshowspartoftheworktofindthestandard

deviation.

Pupil Markx x-a (x-a)2
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A

B

C

D

E

53

41

60

80

56

-5

-17

2

22

-2

(a) Completethetable

(b) Findthestandarddeviation

4. Inanagriculturalresearchcentre,thelengthofasampleof50maizecobswere

measuredandrecordedasshowninthefrequencydistributiontablebelow.

Lengthincm Numberofcobs

8–10

11–13

14–16

17–19

20–22

23-25

4

7

11

15

8

5

Calculate

(a)Themean

(b)(i)Thevariance

(ii) Thestandarddeviation

5. Thetablebelowshowsthefrequencydistributionofmassesof50new-born

calvesinaranch

Mass(kg) Frequency

15–18 2
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19-22 3

23–26 10

27–30 14

31–34 13

35–38 6

39–42 2

(a) Onthegridprovideddrawacumulativefrequencygraphforthedata

(b) Usethegraphtoestimate

(i) Themedianmass

(ii) Theprobabilitythatacalfpickedatrandomhasamasslying

between25kgand28kg.

6. Thetablebelowshowstheweightandpriceofthreecommoditiesinagiven

period

Commodity Weight PriceRelatives

X 3 125

Y 4 164

Z 2 140

Calculatetheretailindexforthegroupofcommodities.

7. Thenumberofpeoplewhoattendedanagriculturalshowinonedaywas510

men,1080womenandsomechildren.Whentheinformationwasrepresentedon

apiechart,thecombinedangleforthemenandwomenwas2160.Findtheangle

representingthechildren.

8. Themassof40babiesinacertainclinicwererecordedasfollows:
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MassinKg No.ofbabies.

1.0–1.9 6

2.0–2.9 14

3.0-3.9 10

4.0–4.9 7

5.0–5.9 2

6.0–6.9 1

Calculate

(a) Theinter–quartilerangeofthedata.

(b) Thestandarddeviationofthedatausing3.45astheassumedmean.

9. Thedatabelowshowsthemassesingramsof50potatoes

Mass(g) 25-34 35-44 45-

54

55-

64

65-

74

75-84 85-94

Noof

potatoes

3 6 16 12 8 4 1

(a) Onthegridprovide,drawacumulativefrequencycurveforthedata

(b) Usethegraphin(a)abovetodetermine

(i) The60thpercentilemass

(ii) Thepercentageofpotatoeswhosemasseslieintherange53gto

68g

10. Thehistogrambelowrepresentsthedistributionofmarksobtainedinatest.

ThebarmarkedAhasaheightof3.2unitsandawidthof5units.Thebar

markedBhasaheightof1.2unitsandawidthof10units
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IfthefrequencyoftheclassrepresentedbybarBis6,determinethe

frequencyoftheclassrepresentedbybarA.

11. Afrequencydistributionofmarksobtainedby120candidatesistobe

representedinahistogram.Thetablebelowshowsthegroupedmarks.

Frequenciesforallthegroupsandalsotheareaandheightoftherectanglefor

thegroup30–60marks.

Marks 0-10 10-30 30-

60

60-70 70-100

Frequency 12 40 36 8 24

Areaofrectangle 180

Heightof

rectangle

6
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(a)(i)Completethetable

(ii) Onthegridprovidedbelow,drawthehistogram

(b)(i)Statethegroupinwhichthemedianmarklies

(ii) Averticallinedrawnthroughthemedianmarkdividesthetotalarea

ofthehistogramintotwoequalparts

Usingthisinformationorotherwise,estimatethemedianmark

12. Inanagricultureresearchcentre,thelengthsofasampleof50maizecobswere

measuredandrecordedasshowninthefrequencydistributiontablebelow

Lengthincm Numberofcobs

8–10

11-13

14–16

17-19

20–22

23-25

4

7

11

15

8

5

Calculate

(a) Themean

(b) (i) Thevariance

(ii) Thestandarddeviation

12. Thetablebelowshowsthefrequencydistributionofmassesof50newborn
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calvesinaranch.

Mass(kg) Frequency

15–18

19-22

23–26

27–30

31-34

35–38

39-42

2

3

10

14

13

6

2

(a) Onthegridprovideddrawacumulativefrequencygraphforthedata

(b) Usethegraphtoestimate

(i) Themedianmass

(ii) Theprobabilitythatacalfpickedatrandomhasamasslying

between25kgand28kg

14. Thetableshowsthenumberofbagsofsugarperweekandtheirmoving

averages

Numberofbagsper

week

340 330 x 343 350 34

5

Movingaverages 331 332 y 346

(a)Findtheorderofthemovingaverage

(b)FindthevalueofXandYaxis
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TOPIC3

LOC1

PASTKCSEQUESTIONSONTHETOPIC

1. Usingrulerandcompassesonly,constructaparallelogramABCDsuchthatAB=

10cm,BC=7cmand<ABC=1050.AlsoconstructthelociofPandQwithinthe

parallelsuchthatAP≤4cm,andBC≤6cm.Calculatetheareawithinthe

parallelogramandoutsidetheregionsboundedbytheloci.

2. Userulerandcompassesonlyinthisquestion

ThediagrambelowshowsthreepointsA,BandD

(a) ConstructtheanglebisectorofacuteangleBAD

(b) ApointP,onthesamesideofABandD,movesinsuchawaythat<APB

=22½0 constructthelocusofP

(c) ThelocusofPmeetstheanglebisectorof<BADatCmeasure<ABC

3. Usearulerandapairofcompassesonlyforallconstructionsinthisquestion.

(a) OnthelineBCgivenbelow,constructtriangleABCsuchthatABC=300

andBA=12cm

(b) ConstructaperpendicularfromAtomeetBCproducedatD.MeasureCD

A

D

D

B C
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(c) ConstructtriangleA’B’C’suchthattheareaoftriangleA’B’Cisthethree

quartersoftheareaoftriangleABCandonthesamesideofBCastriangle

ABC.

(d) DescribethelucusofA’

4. Usearulerandcompassesinthisquestion.DrawaparallegramABCDinwhich

AB=8cm,BC=6cmandBAD=750.Byconstruction,determinethe

perpendiculardistancebetweenABandCD.

5. Inthisquestionusearulerandapairofcompasses.

a) LinePQdrawnbelowispartofatrianglePQR.Constructthetriangle

PQRinwhich<QPR=300andlinePR=8cm

b) OnthesamediagramconstructtrianglePRSsuchthatpointsSandQ

arenotheoppositesidesofPR<PS=PSandQS=8cm

C) ApointTisonthealinepassingthroughRandparallelto

QS.If<QTS=900,locatepossiblepositionsofTandlabelthemT1

andT2,MeasurethelengthofT1T2.

6. (a) ABCDisarectangleinwhichAB=7.6cmandAD=5.2cm.Drawthe

rectangleandconstructthelucusofapointPwithintherectanglesuch

thatPisequidistantfromCBandCD (3marks)

(b) QisavariablepointwithintherectangleABCDdrawnin(a)abovesuch

that600≤<AQB≤900

Onthesamediagram,constructandshowthelocusofpointQ,byleaving

unshaded,theregioninwhichpointQlies.

P Q
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7. Thefigurebelowisdrawntoscale.Itrepresentsafieldintheshapeofan

equilateraltriangleofside80m

Theownerwantstoplantsomeflowersinthefield.Theflowersmustbeatmost,

60mfromAandnearertoBthantoC.Ifnofloweristobemorethan40mfrom

BC,showbyshading,theexactregionwheretheflowersmaybeplanted.

8. Inthisquestionusearulerandapairofcompassesonly

Inthefigurebelow,ABandPQarestraightlines

(a) Usethefigureto:

(i) FindapointRonABsuchthatRisequidistantfromPandQ

(ii) CompleteapolygonPQRSTwithABasitslineofsymmetryand

hencemeasurethedistanceofRfromTS.

(b) ShadetheregionwithinthepolygoninwhichavariablepointX

mustliegiventhatXsatisfiesthefollowingconditions

1. XisnearertoPTthantoPQ

2. RXisnotmorethan4.5cm

A

B

C

P

Q

A B
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3. PXT>900

9. FourpointsB,C,QandDlieonsameplane.PointBis42kmduesouth–west

oftownQ.PointCis50kmonabearingof5600fromQ.PointDisequidistant

fromB,QandC.

(a) Usingthescale:1cmrepresents10km,constructadiagramshowingthe

positionofB,C,QandD

(b) Determinethe

(i) DistancebetweenBandC

(ii) BearingofDfromB

10. ThediagrambelowrepresentsafieldPQR

(a) DrawthelocusofpointequidistantfromsidesPQandPR

(b) DrawthelocusofpointsequidistantfrompointsPandR

(c) AcoinislostwithinaregionwhichisneartopointPthanRandcloserto

sidePRthantosidePQ.Shadetheregionwherethecoincanbelocated.

Q R

P
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12. Inthefigurebelow,alineXYandthreepointA,BandCareasgiven.Onthe

figureconstruct

(a) TheperpendicularbisectorifAB

(b) ApointPonthelineXYsuchthatangleAPB=angleACB

x

Ax Bx

C
x
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TOPIC4:

TRIGONOMETRY

PASTKCSEQUESTIONSONTHETOPIC

1. (a) Completethetableforthefunctiony=2sinx

x 00 100 200 300 400 500 600 700 800 900 1000 1100 1200

Sin

3x

0 0.5000 -

08660

y 0 1.00 -1.73

(b) (i) Usingthevaluesinthecompletedtable,drawthegraphof

y=2sin3xfor00≤x≤1200onthegridprovided

(ii) Hencesolvetheequation2sin3x=-1.5

2. Completethetablebelowbyfillingintheblankspaces

X0 00 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600

Cosx0 1.00 0.50 -0.87 -0.87

2cos½x0 2.00 1.93 0.52 -1.00 -2.00

Usingthescale1cmtorepresent300onthehorizontalaxisand4cmto

represent1unitontheverticalaxisdraw,onthegridprovided,thegraphsofy

=cosx0andy=2cos½x0onthesameaxis.

(a) Findtheperiodandtheamplitudeofy=2cos½x0

(b) Describethetransformationthatmapsthegraphofy=cosx0onthe

graphofy=2cos1/2x
0
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2.(a) Completethetablebelowforthevalueofy=2sinx+cosx.

x 00 300 450 600 900 1200 1350 1500 1800 2250 2700 3150 3600

2

sin

x

0 1.4 1.7 2 1.7 1.4 1 0 -2 -1.4 0

Cos

x

1 0.7 0.5 0 -0.5 -0.7 -0.9 -1 0 0.7 1

y 1 2.1 2.2 2 1.2 0.7 0.1 -1 -2 -0.7 1

(b) Usingthegridprovideddrawthegraphofy=2sinx+cosxfor00.Take1cm

represent300onthex-axisand2cmtorepresent1unitontheaxis.

(c) Usethegraphtofindtherangeofxthatsatisfytheinequalities

2sinxcosx>0.5

4. (a) Completethetablebelow,givingyourvaluescorrectto2decimalplaces.

x 0 10 20 30 40 50 60 70

Tanx 0

2x+300 30 50 70 90 110 130 150 170

Sin(2x+

300)

0.50 1

b) Onthegridprovided,drawthegraphsofy=tanxandy=sin(2x+300)

for00≤x700

Takescale:2cmfor100onthex-axis

4cmforunitonthey-axis
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Useyourgraphtosolvetheequationtanx-sin(2x+300)=0.

5. (a) Completethetablebelow,givingyourvaluescorrectto2decimalplaces

X0 0 30 60 90 120 150 180

2sinx0 0 1 2 1

1–cosx0 0.5 1

(b) Onthegridprovided,usingthesamescaleandaxes,drawthegraphsof

y=sinx0andy=1–cosx0≤x≤1800

Takethescale:2cmfor300onthex-axis

2cmforIunitonthey-axis

(c) Usethegraphin(b)aboveto

(i) Solveequation

2sinxo+cosx0=1

(ii) Determinetherangeofvaluesxforwhich2sinxo>1–cosx0

6. (a) Giventhaty=8sin2x–6cosx,completethetablebelowforthemissing

valuesofy,correctto1decimalplace.

X 00 150 300 450 600 750 900 1050 1200

Y=8sin2x–6

cosx

-6 -1.8 3.8 3.9 2.4 0 -3.9

(b) Onthegridprovided,below,drawthegraphofy=8sin2x–6cosfor
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00≤x≤1200

Takethescale2cmfor150onthex-axis

2cmfor2unitsonthey–axis

(c) Usethegraphtoestimate

(i) Themaximumvalueofy

(ii) Thevalueofxforwhich4sin2x–3cosx=1

7. Solvetheequation4sin(x+300)=2for0≤x≤3600

8. Findallthepositiveanglesnotgreaterthan1800whichsatisfytheequation

Sin2x–2tanx=0

Cosx

9. Solveforvaluesofxintherange00≤x≤3600if3cos2x–7cosx=6

10. Simplify9–y2wherey=3cos

y

11. FindallthevaluesofØbetween00and3600satisfyingtheequation5sin =-4

12. Giventhatsin(90–x)=0.8.Wherexisanacuteangle,findwithoutusing

mathematicaltablesthevalueoftanx0

13. Completethetablegivenbelowforthefunctions
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y=-3cos2x0andy=2sin(3x/2
0+30)for0≤x≤1800

X0 00 200 400 600 800 1000 1200 1400 1600 1800

-3cos2x0 -3.00 -2.30 -0.52 1.50 2.82 2.82 1.50 -0.52 -2.30 -3.00

2sin(3x0+

300)

1.00 1.73 2.00 1.73 1.00 0.00 -1.00 -1.73 -2.00 -1.73

Usingthegraphpaperdrawthegraphsofy=-3cos2x0andy=2sin(3x/2
0+300)

(a) Onthesameaxis.Take2cmtorepresent200onthex-axisand2cmto

representoneunitonthey–axis

(b) Fromyourgraphs.Findtherootsof3cos2x0+2sin(3x/2
0+300)=0

14. Solvethevaluesofxintherange00≤x≤3600if3cos2x–7cosx=6

15. Completethetablebelowbyfillingintheblankspaces

x0 00 300 600 90 10 1500 180 210 24

0

270 300 330 360

Cosx0 1.00 0.50 -

0.87

-

0.87

2cos½

x0

2.00 1.93 0.5

Usingthescale1cmtorepresent300onthehorizontalaxisand4cmto

represent1unitontheverticalaxisdrawonthegridprovided,thegraphsofy–
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cosx0andy=2cos½x0onthesameaxis

(a) Findtheperiodandtheamplitudeofy=2cos½x0

Ans.Period=7200.Amplitude=2

(b) Describethetransformationthatmapsthegraphofy=cosx0onthe

graphofy=2cos½x0

TOPIC5

THREEDIMENSIONALGEOMETRY

PASTKCSEQUESTIONSONTHETOPIC

1. ThediagrambelowshowsarightpyramidVABCDwithVasthevertex.Thebase

ofthepyramidisrectangleABCD,WITHab=4cmandBC=3cm.Theheightof

thepyramidis6cm.
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(a) Calculatethe

(i) LengthoftheprojectionofVAonthebase

(ii) AnglebetweenthefaceVABandthebase

(b) Pisthemid-pointofVCandQisthemid–pointofVD.

FindtheanglebetweentheplanesVABandtheplaneABPQ

2. Thefigurebelowrepresentsasquarebasedsolidwithapathmarkedonit.

Sketchandlabelthenetofthesolid.

3. ThediagrambelowrepresentsacuboidABCDEFGHinwhichFG=4.5cm,GH=8

cmandHC=6cm

Calculate:
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(a) ThelengthofFC

(b) (i) ThesizeoftheanglebetweenthelinesFCandFH

(ii) ThesizeoftheanglebetweenthelinesABandFH

(c)ThesizeoftheanglebetweentheplanesABHEandtheplaneFGHE

4. ThebaseofarightpyramidisasquareABCDofside2acm.TheslantedgesVA,

VB,VCandVDareeachoflength3acm.

(a) Sketchandlabelthepyramid

(b) Findtheanglebetweenaslantingedgeandthebase

5. ThetriangularprismshownbelowhasthesidesAB=DC=EF=12cm.theends

areequilateraltrianglesofsides10cm.ThepointNisthemidpointofFC.

Findthelengthof:

(a) (i) BN

(ii) EN

(b) FindtheanglebetweenthelineEBandtheplaneCDEF

TOPIC6:

LATITUDESANDLONGITUDES
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PASTKCSEQUESTIONSONTHETOPIC

1. AnaeroplanefliesfrompointA(1015’S,370E)toapointBdirectlyNorthofA.the

arcABsubtendsanangleof450atthecenteroftheearth.FromB,aeroplanes

fliesduewesttwoapointConlongitude230W.)

(Takethevalueofπ22/7asandradiusoftheearthas6370km)

(a) (i) FindthelatitudeofB

(ii) FindthedistancetraveledbytheaeroplanebetweenBandC

(b) Theaeroplaneleftat1.00a.mlocaltime.Whentheaeroplanewasleaving

B,hatwasthelocaltimeatC?

2. ThepositionoftwotownsXandYaregiventothenearestdegreeasX(450N,

100W)andY(450N,700W)

Find

(a) Thedistancebetweenthetwotownsin

(i) Kilometers(taketheradiusoftheearthas6371)

(ii) Nauticalmiles(take1nauticalmiletobe1.85km)

(b) ThelocaltimeatXwhenthelocaltimeatYis2.00pm.

3. AplaneleavesanairportA(38.50N,37.050W)andfliesduesNorthtoapointB

onlatitude520N.

(a) Findthedistancecoveredbytheplane

(b) TheplanethenfliesdueeasttoapointC,2400kmfromB.Determinethe

positionofC

Takethevalueπofas22/7andradiusoftheearthas6370km

4. Aplaneflyingat200knotsleftanairportA(300S,310E)andflewdueNorthtoan

airportB(300N,310E)
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(a) Calculatethedistancecoveredbytheplane,innauticalmiles

(b) Aftera15minutesstopoveratB,theplaneflewwesttoanairportC(300

N,130E)atthesamespeed.

CalculatethetotaltimetocompletethejourneyfromairportC,though

airportB.

5. TwotownsAandBlieonthesamelatitudeinthenorthernhemisphere.

Whenits8amatA,thetimeatBis11.00am.

a) GiventhatthelongitudeofAis150EfindthelongitudeofB.

b) AplaneleavesAforBandtakes31/2hourstoarriveatBtravelingalonga

paralleloflatitudeat850km/h.Find:

(i) TheradiusofthecircleoflatitudeonwhichtownsAandBlie.

(ii) Thelatitudeofthetwotowns(takeradiusoftheearthtobe6371

km)

6. TwoplacesAandBareonthesamecircleoflatitudenorthoftheequator.The

longitudeofAis1180WandthelongitudeofBis1330E.Theshorterdistance

betweenAand Bmeasuredalongthecircleoflatitudeis5422nautical

miles.

Find,tothenearestdegree,thelatitudeonwhichAandBlie

7. (a) AplanefliesbytheshortestimateroutefromP(100S,600W)toQ(700N,

1200E)Findthedistanceflowninkmandthetimetakeniftheaverage

speedis800km/h.

(b) Calculatethedistanceinkmbetweentwotownsonlatitude500Swith

longlongitudesand200W.(taketheradiusoftheearthtobe6370km)
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8. CalculatethedistancebetweenM(300N,360E)andN(300N,1440W)innautical

miles.

(i) OvertheNorthPole

(ii) Alongtheparalleloflatitude300N

9. (a) Ashipsailedduesouthalongameridianfrom120Nto10030’S.Taking

theearthtobeaspherewithacircumferenceof4x104km,calculatein

kmthedistancetraveledbytheship.

(b) IfashipsailsduewestfromSanFrancisco(37047’N,122026’W)for

distanceof1320km.Calculatethelongitudeofitsnewposition(takethe

radiusoftheearthtobe6370kmandπ=22/7).

TOPIC7

LINEARPROGRAMMING

PASTKCSEQUESTIONSONTHETOPIC

1. Aschoolhastotake384peopleforatour.Therearetwotypesofbuses

available,typeXandtypeY.TypeXcancarry64passengersandtypeYcan

carry48passengers.Theyhavetouseatleast7buses.

(a) Formallthelinearinequalitieswhichwillrepresenttheaboveinformation.

(b) Onthegrid[provide,drawtheinequalitiesandshadetheunwantedregion.

(c) Thechargesforhiringthebusesare
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TypeX:Kshs25,000

TypeYKshs20,000

Useyourgraphtodeterminethenumberofbusesofeachtypethatshould

behiredtominimizethecost.

2. Aninstituteofferstwotypesofcoursestechnicalandbusinesscourses.The

institutehasacapacityof500students.Theremustbemorebusinessstudents

thantechnicalstudentsbutatleast200studentsmusttaketechnicalcourses.

Letxrepresentthenumberoftechnicalstudentsandythenumberofbusiness

students.

(a) Writedownthreeinequalitiesthatdescribethegivenconditions

(b) Onthegridprovided,drawthethreeinequalities

(c) IftheinstitutemakesaprofitofKshs2,500totrainonetechnical

studentsandKshs1,000totrainonebusinessstudent,determine

(i) Thenumberofstudentsthatmustbeenrolledineachcourseto

maximizetheprofit

(ii) Themaximumprofit.

3. AdraperisrequiredtosupplytwotypesofshirtsAandtypeB.

Thetotalnumberofshirtsmustnotbemorethan400.Hehastosupplymore

typeAthanoftypeBhoweverthenumberoftypesAshirtsmustbemorethan

300andthenumberoftypeBshirtsnotbelessthan80.

LetxbethenumberoftypeAshirtsandybethenumberoftypesBshirts.

(a)Writedownintermsofxandyallthelinearinequalitiesrepresentingthe

informationabove.

(b)Onthegridprovided,drawtheinequalitiesandshadetheunwantedregions
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(c)Theprofitswereasfollows

TypeA:Kshs600pershirt

TypeB:Kshs400pershirt

(i) Usethegraphtodeterminethenumberofshirtsofeachtypethat

shouldbemadetomaximizetheprofit.

(ii) Calculatethemaximumpossibleprofit.

4. AdietexpertmakesupafoodproductionforsalebymixingtwoingredientsN

andS.OnekilogramofNcontains25unitsofproteinand30unitsofvitamins.

OnekilogramofScontains50unitsofproteinand45unitsofvitamins.Thefoiod

issoldinsmallbagseachcontainingatleast175unitsofproteinandatleast180

unitsofvitamins.Themassofthefoodproductineachbagmustnotexceed6kg.

IfonebagofthemixturecontainsxkgofNandykgofS

(a)Writedownalltheinequalities,intermsofxandrepresentingtheinformation

above (2marks)

(b)Onthegridprovideddrawtheinequalitiesbyshadingtheunwantedregions

(2marks)

(c) IfonekilogramofNcostsKshs20andonekilogramofScostsKshs50,

usethegraphtodeterminethelowestcostofonebagofthemixture.

5. Mwanjokiflyingcompanyoperatesaflyingservice.Ithastwotypesofaeroplanes.

Thesmalleroneuses180litresoffuelperhourwhilethebiggeroneuses300

litresperhour.

Thefuelavailableperweekis18,000litres.Thecompanyisallowed80flying

hoursperweek.

(a)Writedownalltheinequalitiesrepresentingtheaboveinformation
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(b)Onthegridprovidedonpage21,drawalltheinequalitiesin(a)aboveby

shadingtheunwantedregions

(c)TheprofitsonthesmalleraeroplaneisKshs4000perhourwhilethatonthe

biggeroneisKshs.6000perhour.Useyourgraphtodeterminethe

maximumprofitthatthecompanymadeperweek.

6. Acompanyisconsideringinstallingtwotypesofmachines.AandB.The

informationabouteachtypeofmachineisgiveninthetablebelow.

Machine Numberof

operators

Floor

space

Dailyprofit

A 2 5m2 Kshs1,500

B 5 8m2 Kshs

2,500

ThecompanydecidedtoinstallxmachinesoftypesAandymachinesoftypeB

(a) Writedowntheinequalitiesthatexpressthefollowingconditions

i.Thenumberofoperatorsavailableis40

ii.Thefloorspaceavailableis80m2

iii.Thecompanyistoinstallnotlessthan3typeofAmachine

iv.ThenumberoftypeBmachinesmustbemorethanonethirdthe

numberoftypeAmachines

(b) Onthegridprovided,drawtheinequalitiesinpart(a)aboveandshadethe

unwantedregion.

(c) Drawasearchlineanduseittodeterminethenumberofmachinesof
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each

typethatshouldbeinstalledtomaximizethedailyprofit.

TOPIC8:

CALCULUS

PASTKCSEQUESTIONSONTHETOPIC

1. Theshadedregionbelowrepresentsaforest.Theregionhasbeendrawnto

scalewhere1cmrepresents5km.Usethemid–ordinaterulewithsixstripsto

estimatetheareaofforestinhectares. (4marks)

2. Findtheareaboundedbythecurvey=2x3–5,thex-axisandthelinesx=2and

x=4.
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3. Completethetablebelowforthefunctiony=3x2–8x+10 (1mk)

x 0 2 4 6 8 10

y 10 6 70 230

Usingthevaluesinthetableandthetrapezoidalrule,estimatetheareabounded

bythecurvey=3x2–8x+10andthelinesy=0,x=0andx=10.

4. Usethetrapezoidalrulewithintervalsof1cmtoestimatetheareaoftheshaded

regionbelow

5. (a) Findthevalueofxatwhichthecurvey=x-2x2–3crossesthex-axis

(b) Find(x2–2x–3)dx

(c) Findtheareaboundedbythecurvey=x2–2x–3,theaxisandthelines

x=2andx=4.
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6. Thegraphbelowconsistsofanon-quadraticpart(0≤x≤2)andaquadrantpart

(2≤x8).Thequadraticpartisy=x2–3x+5,2≤x≤8

(a) Completethetablebelow
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x 2 3 4 5 6 7 8

y 3

(1mk)

(b)Usethetrapezoidalrulewithsixstripstoestimatetheareaenclosedby

the

curve,x=axisandthelinex=2andx=8 (3mks)

(c)Findtheexactareaoftheregiongivenin(b) (3mks)

(d)Ifthetrapezoidalruleisusedtoestimatetheareaunderthecurve

between

x=0andx=2,statewhetheritwouldgiveanunder-estimateoranover-

estimate.Giveareasonforyouranswer.

7. FindtheequationofthegradienttothecurveY=(x2+1)(x–2)whenx=2

8. Thedistancefromafixedpointofaparticularinmotionatanytimetsecondsis

givenby

S=t3–5t2+2t+5

2t2

Findits:

(a) Accelerationafter1second

(b) VelocitywhenaccelerationisZero

9. Thecurveoftheequationy=2x+3x2,hasx=-2/3andx=0andxintercepts.

Theareaboundedbytheaxisx=-2/3andx=2isshownbythesketchbelow.
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Find:

(a) (2x+3x2)dx

(b)Theareaboundedbythecurvex–axis,x=-2/3andx=2

10. Aparticleisprojectedfromtheorigin.Itsspeedwasrecordedasshowninthe

tablebelow

Time(sec) 0 5 10 15 20 25 39 35

Speed

(m/s)

0 2.1 5.3 5.1 6.8 6.7 4.7 2.6

Usethetrapezoidalruletoestimatethedistancecoveredbytheparticlewithin

the35seconds.

11. (a) Thegradientfunctionofacurveisgivenby dy=2x2–5

dx

Findtheequationofthecurve,giventhaty=3,whenx=2

(b) Thevelocity,vm/sofamovingparticleaftersecondsisgiven:

v=2t3+t2–1.Findthedistancecoveredbytheparticleintheinterval1≤

t≤3

12. Giventhecurvey=2x3+1/2x
2–4x+1.Findthe:

i) Gradientofcurveat{1,-1/2}
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ii) Equationofthetangenttothecurveat{1,-1/2}
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13. Thediagrambelowshowsastraightlineintersectingthecurvey=(x-1)2+4

AtthepointsPandQ.Thelinealsocutsx-axisat(7,0)andyaxisat(0,7)

a) Findtheequationofthestraightlineintheformy=mx+c.

b) FindthecoordinatesofpandQ.

c) Calculatetheareaoftheshadedregion.

14. Theacceleration,ams-2,ofaparticleisgivenbya=25–9t2,wheretinseconds

aftertheparticlepassesfixedpointO.

IftheparticlepassesO,withvelocityof4ms-1,find

(a) AnexpressionofvelocityV,intermsoft

(b) Thevelocityoftheparticlewhent=2seconds

15. Acurveisrepresentedbythefunctiony=1/3x
3 +x2–3x+2

(a) Find: dy

dx

(b) Determinethevaluesofyattheturningpointsofthecurve

y=1/3x
3+x2–3x+2

(c) Inthespaceprovidedbelow,sketchthecurveofy=1/3x
3+x2–3x+2
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16. AcirclecentreO,hatheequationx2+y2=4.Theareaofthecircleinthefirst

quadrantisdividedinto5verticalstripsofwidth0.4cm

(a) Usetheequationofthecircletocompletethetablebelowforvaluesofy

correctto2decimalplaces

X 0 0.4 0.8 1.2 1.6 2.0

Y 2.00 1.60 0

(b) Usethetrapeziumruletoestimatetheareaofthecircle

17. AparticlemovesalongstraightlinesuchthatitsdisplacementSmetresfroma

givenpointisS=t3–5t2+4wheretistimeinseconds

Find

(a)Thedisplacementofparticleatt=5

(b)Thevelocityoftheparticlewhent=5

(c)Thevaluesoftwhentheparticleismomentarilyatrest

(d)Theaccelerationoftheparticlewhent=2

18. Thediagrambelowshowsasketchoftheliney=3xandthecurvey=4–x2

intersectingatpointsPandQ.

(a) FindthecoordinatesofPandQ

(b) GiventhatQNisperpendiculartothex-axisatN,calculate
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(i) Theareaboundedbythecurvey=4–x2,thex-axisandtheline

QN (2marks)

(ii) Theareaoftheshadedregionthatliesbelowthex-axis

(iii) Theareaoftheregionenclosedbythecurvey=4-x2,theline

y–3xandthey-axis.

2007

19. Thegradientofthetangenttothecurvey=ax3+bxatthepoint(1,1)is-5

Calculatethevaluesofaandb.

2007

20. Thediagramonthegridbelowrepresentsasextractofasurveymapshowing

twoadjacentplotsbelongingtoKazunguandNdoe.

Thetwodisputethecommonboundarywitheachclaimingboundaryalong

differentsmoothcurvescoordinates(x,y)and(x,y2)inthetablebelow,

representspointsontheboundariesasclaimedbyKazunguNdoerespectively.

x 0 1 2 3 4 5 6 7 8 9

y1 0 4 5.7 6.9 8 9 9.8 10.6 11.3 12

y2 0 0.2 0.6 1.3 2.4 3.7 5.3 7.3 9.5 12

(a) Onthegridprovidedabovedrawandlabeltheboundariesasclaimedby

KazunguandNdoe.

(b) (i) Usethetrapeziumrulewith9stripstoestimatetheareaofthe

sectionofthelandindispute
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(ii) Expresstheareafoundinb(i)above,inhectares,giventhat1unit

oneachaxisrepresents20metres

21. Thegradientfunctionofacurveisgivenbytheexpression2x+1.Ifthecurve

passesthroughthepoint(-4,6);

(a) Find:

(i) Theequationofthecurve

(ii) Thevalesofx,atwhichthecurvecutsthex-axis

(b) Determinetheareaenclosedbythecurveandthex-axis

22. AparticlemovesinastraightlinethroughapointP.Itsvelocityvm/sisgivenby

v=2-t,wheretistimeinseconds,afterpassingP.Thedistancesoftheparticle

fromPwhent=2is5metres.Findtheexpressionforsintermsoft.

23. Findtheareabondedbythecurvey=2x–5thex-axisandthelinesx=2andx=

4.

23. Completethetablebelowforthefunction

Y=3x2–8x+10

X 0 2 4 6 8 10

Y 10 6 - 70 - 230

Usingthevaluesinthetableandthetrapezoidalrule,estimatetheareabounded

bythecurvey=3x2–8x+10andthelinesy–0,x=0andx=10

24. (a) Findthevaluesofxwhichthecurvey=x2–2x–3crossestheaxis

(b) Find(x2–2x–3)dx
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(c) FindtheareaboundedbythecurveY=x2–2x–3.Thex–axisandthe

linesx=2andx=4

25. Findtheequationofthetangenttothecurvey=(x+1)(x-2)whenx=2

26. Thedistancefromafixedpointofaparticleinmotionatanytimetsecondsis

givenbys=t–5/2t
2+2t+smetres

Findits

(a) Accelerationaftertseconds

(b) Velocitywhenaccelerationiszero

27. Thecurveoftheequationy=2x+3x2,hasx=-2/3andx=0,asxintercepts.

Theareaboundedbythecurve,x–axis,x=-2/3andx=2isshownbythe

sketchbelow.

(a) Find(2x+3x2)dx

(b) Theareaboundedbythecurve,xaxisx=-2/3andx=2

28. Acurveisgivenbytheequationy=5x3–7x2+3x+2

Findthe

(a) Gradientofthecurveatx=1
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(b) Equationofthetangenttothecurveatthepoint(1,3)

29. Thedisplacementxmetresofaparticleaftertsecondsisgivenbyx=t2–2t+6,

t>0

(a) Calculatethevelocityoftheparticleinm/swhent=2s

(b) Whenthevelocityoftheparticleiszero,

Calculateits

(i) Displacement

(ii) Acceleration

30. Thedisplacementsmetresofaparticlemovingalongastraightlineaftert

secondsisgivenbys=3t+3/2t
2–2t3

(a) Finditsinitialacceleration

(b) Calculate

(i) Thetimewhentheparticlewasmomentarilyatrest.

(ii) Itsdisplacementbythetimeitcomestorestmomentarilywhen

t=1second,s=1½metreswhent=½seconds

(c) Calculatethemaximumspeedattained

Formarkingschemes
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