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MATHEMATICS
K.C.S.EPAPER121/11995

QUESTIONS

QUESTIONSSECTION1(52MKS)
Answerallthequestionsinthissection

1. Withoutusinglogarithmstablesevaluate (3mks)

384.16x0.0625
96.04

2. Simplify (3mks)
2x–2 ÷ x–1

6x2–x–12 2x–3

3. 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

mks)

4. Manyattavillageis74km NorthWestofNyangatavillage.Chamwevillageis

42km westofNyangate.Byusinganappropriatescaledrawing,findthebearing

ofChamwefrom Manyatta (2

mks)

5. Aperpendiculartotheline-4x+3=0passesthroughthepoint(8,5)Determine

itsequation (2

mks)

6. ThevolumeVcm3ofanobjectisgivenby

V=2πr3 1–2
3 sc2

Expressinterm ofπr,sandV (3mks)

8. TwobasketsAandBeachcontainsamixtureoforangesandlemons.
BasketA contains26orangesand13lemons.BasketBcontains18
orangesand15lemons.Achildselectedbasketatrandom andpicked
atrandom afruitfrom it.



3
Formarkingschemes,contact/Whatsapp-0746711892

Determinetheprobabilitythatthefruitpickedwasanorange.

9. Asolidconeofheight12cm andradius9cm isrecastintoasolidsphere.

Calculatethesurfaceareaofthesphere. (4

mks)

10. Thefirst,thethirdandtheseventhtermsofanincreasingarithmeticprogression

arethreeconsecutivetermsofageometricprogression.Inthefirstterm ofthe

arithmeticprogressionis10findthecommondifferenceofthearithmetic

progression. (4

mks)

11. Akinyiboughtandbeansfrom awholesaler.Shethenmixedthemaizeand

beanstheratio4:3shebroughtthemaizeasKshs.12perkgandthebeans

4perkg.Ifshewastomakeaprofitof30%whatshouldbethesellingprice

of1kgofthemixture? (4mks)

12. Aclothesdealersold3shirtsand2trousersforKshs.840and4shirtsand5

trousersforKshs1680.

Form amatrixequationtorepresenttheaboveinformation.Hencefindthe

costof1shirtandthecostof1trouser. (4

mks)

13. Waterflowsfrom atap.Attherate27cm3persecond,intoarectangular

containeroflength60cm,breath30cm andheight40cm.Ifat6.00p.m.

thecontainerwashalffull,whatwillbetheheightofwaterat6.04pm? (3

mks)

14. Inthediagram below<CAD,=200,<AFE=1200andBCDFisacyclic

quadrilateral.Find<FED. (3mks)
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15. ThecashprizeofatelevisionisKshs25000.Acustomerpaidadepositsof

Kshs3750.Herepaidtheamountowingin24equalmonthlyinstallments.

Ifhwwaschargedsimpleinterestattherateof40%p.a,howmuchwaseach

installment? (4mks)

16. Abustakes195minutestotraveladistanceof(2x+30)km atanaverage

speedof(x–20)km/h

Calculatetheactualdistancetraveled.Giveyouranswersinkilometers. (3

mks)

SECTIONII(48MKS)
Answeranysixquestionsfrom this

section

17. Atthebeginningofeveryyear,amandepositedKshs10,000inafinancial

institutionwhichpaidcompoundinterestattherateof20%p.a.Hestopped

furtherdepositsafterthreeyears.TheMoneyremainedinvestedinthe

financialinstitutionforafurthereightyears.

(a)Howmuchmoneydidhehaveattheendofthefirstthreeyears (4mks)

(b)Howmuchinterestdidthemoneygenerateintheentireperiod (4

mks)

18. ThefigurebelowisarightpyramidwitharectangularbaseABCDandVO

astheheight.ThevectorsAD=a,AB=bandDV=v

a)Express

(i)AVintermsofaandc (1mk)

(ii)BVintermsofa,bandc (2

mks)
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(b)M ispointonOVsuchthatOM:MV=3:4,ExpressBM intermsofa,b

andc.Simplifyyouranswerasfaraspossible (5

mks)

19. (a)InthefigurebelowOisthecentreofacirclewhoseradiusis5cm

AB=8cm and<AOBisobtuse.

Calculatetheareaofthemajorsegment (6mks)

(b)Awheelrotatesat300revolutionsperminute.Calculatetheanglein

radiansthroughwhichapointonthewheelturnsinonesecond.

20. 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 (2

mks)

(ii)Completethetable (1

mk)

(b)(i)Drawagraphtorepresenttherelationshipbetweensandt (3mks)

(ii)Usingthegraphdeterminethevelocityoftheobjectwhent=5seconds (2

mks)
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21. (a)Constructatableofvaluesforthefunctiony=x2–6for-3<x<4 (2

mks)

(b)Bydrawingasuitablelineonthesamegridestimatetherootsoftheequation

X2+2x–2=0 (3mks)

22. ThefigurebelowrepresentsaplotoflandABCD,whereBC=CD=60metres,

<BCD=1200<ABC=750and<ADC=850

(a)Calculatethedistancefrom BtothroughD (5mks)

(b)Theplotistobefencedusingpolesthatare3metresapartexceptatcornerA,

wherethetwopolesnexttothecornerpoleareeachlessthan3metresfrom A.

Calculatethedistancefrom thepoleatcorneratcornerAtoeachofthepoles

nexttoit.

23. OnthegridprovidedontheoppositepageABCEisatrapezium

(a)ABCDismappedontoA‘B‘C‘D‘byapositivequarterturn.Drawtheimage

A‘B‘C‘D‘onthegrid. (1mk)

(b)Atransformationmaps -2 -1A‘B‘C‘DontoA‖B‖C‖D‖

1

-1

(i)ObtainthecoordinatesofA‖B‖C‖D‖onthegrid (2mks)

(ii)PlottheimageA‖B‖C‖D‖onthegrid (1mk)

(c)DetermineasinglematrixthatmapsA‖B‖C‖D‖ (4mks)
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MATHEMATICS
K.C.S.EPAPER121/11996

QUESTIONS

QUESTIONSSECTION1(52Mks)

1. Uselogarithmstoevaluate (3mks)

336.15x0.02573
1,938

2. Factorizecompletely3x2–2xy–y2 (2mks)

3. Thecostof5skirtsand3blousesisKshs1750.Mueniboughtthreeoftheskirts

andoneoftheblousesforKshs850.

Findthecostofeachitem (3mks)

4. Amanwalksdirectlyfrom pointAtowardsthefootofatallbuilding240m

away.Aftercovering180m,heobservesthattheangleofthetopofthebuilding

is45.Determinetheangleofelevationofthetopofthebuildingfrom A.

(3mks)

5. Inthefigurebelow,ABCDisacyclicquadrilateralandBDisadiagonal.

EADFisastraightline.<CDF=680,<BDC=450and<BAE=980.
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Calculatethesizeof

(a) <ABD (2mks)

(b) <CBD (2mks)

6. Anemployeestartedonasalaryof£6,000perannum andreceiveda

constantannualincrement.Ifheearnedatotalof£32,400bytheend

offiveyears,calculatehisannualincrement. (3

mks)

7. Mr.NgenyborrowedKshs.560,000from abanktobuyapieceofland.He

wasrequiredtorepaytheloanwithsimpleinterestforaperiodof48months.

TherepaymentamountedtoKshs21000permonth.Calculate

(a)Theinterestpaidtothebank (2mks)

(b)Therateperannum ofthesimpleinterest (4mks)

8. Arectangulartankofbase2.4m by2.8m andaheightof3m contains3,600

litersofwaterinitially.Waterflowsintothetankattherateof0.5litresper

second

Calculatethetimeinhoursandminutes,requiredtofillthetank (4mks)

9. Acardealercharges5%commissionforsellingacar.Hereceivedacommission

ofKshs17,500forsellingacar.Howmuchmoneydidtheownerreceivefrom

thesaleofhiscar? (2

mks)

10. FivepupilsA,B,C,DandEobtainedthemks53,41,60,80and56respectively.

Thetablebelowshowspartoftheworktofindthestandarddeviation.

Pupil Mkx x-x (x-x)2

A

B

C

D

E

53

41

60

80

56

-5

-17

2

22

-2

(a)Completethetable (1mk)

(b)Findthestandarddeviation (3mks)

11. AandBaretwomatrices.IfA=1 2 findBgiventhatA2=A+B (4
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mks)

4 3

12. Solvethe

equation Sin5θ=-1for00≤0≤1800 (2

mks)

2 2
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13. Afruitererbought144pineapplesatKshs100foreverysixpineapples.

Shesoldsomeofthem atKshs.72foreverythreeandtherestatKshs

60foreverytwo.

Ifshemadea65%profit,calculatethenumberofpineapplessoldatKshs

72foreverythree

(3mks)

14. MakeVthesubjectoftheformula

T=1m (u2–v2)

2 (3mks)

15. Thefigurebelowrepresentsahollowcylinder.Theinternalandexternal

radiiareestimatedtobe6cm and8cm respectively,tothenearest

wholenumber.Theheightofthecylinderisexactly14cm.

(a) Determinetheexactvaluesforinternalandexternalradiiwhichwill

givemaximum volumeofthematerialused. (1mk)

(b) Calculatethemaximum possiblevolumeofthematerialused

Takethevalueoftobe22/7 (2mks)

16. TwolorriesAandBferrygoodsbetweentowtownswhichare3120km apart.

LorryAtraveledatkm/hfasterthanlorryBandBtakes4hoursmorethan

lorryAtocoverthedistance.

CalculatethespeedoflorryB (5mks)
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SECTIONII(48MKS)
Answeranysixquestionsfrom thissection

17. Thedatagivenbelowrepresentstheaveragemonthlyexpenditure,EinK£,on

foodinacertainvillage.Theexpenditurevarieswithnumberofdependants,D

inthefamily.

Dependants 3 7 12 25 32

ExpenditureE(K£) -210 250 305 440 500

(a)Usingthegridprovided,plotEagainstDanddrawthelineofthebestfit (2

mks)

(b)FindthegradientandtheE-interceptofthegraph (3mks)

(c)WritedownanequationconnectingEandD (1mk)

(d)Estimatethecostoffeedingafamilywith9dependants (2mks)

18. Thetablebelowshowstheincometaxrates

TotalincomepermonthinKenya Rateinshillingsperpound

1–325

326–650

651-975

976–1300

1301–1625

Over1625

2

3

4

5

7

7.50

Mr.OtiendeearnedabasicsalaryofKshs13,120andahouseallowanceof

Kshs3,000permonth.Heclaimedataxreliefforamarriedpersonof

Kshs455permonth

(a)Calculate

(i)Thetaxpayablewithouttherelief

(ii)Thetaxpaidaftertherelief

(b) Apartfrom theincometax,thefollowingmonthlydeductionsaremade.

AservicechargeofKshs100,ahealthinsurancefundofKshs280and2%

ofhisbasicsalaryaswidowandchildrenpensionscheme.

Calculate

(i)Thetotalmonthlydeductionsmadefrom Mr.Otiende‘sincome

(2mks)

(ii)Mr.Otiende‘snetincomefrom hisemployment (2mks)
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19. Theequationofacurveusy=3x2-4x+1

(a)Findthegradientfunctionofthecurveanditsvaluewhenx=2 (2

mks)

(b)Determine

(i)Theequationofthetangenttothecurveatthepoint(2,5) (2mks)

(ii)Theanglewhichthetangenttothecurvesatthepoint(2,5)makeswith

thehorizontal (1mk)

(iii)Theequationofthelinethroughthepoint(2,5)whichisperpendicular

tothetangentin(b)(i)

20. ThepositionoftwoAandBontheearth‘ssurfaceare(360N,490E)and

(3600N,1310W)respectively.

(a)FindthedifferenceinlongitudebetweentownAandtownB (2mks)

(b)Giventhattheradiusoftheearthis6370,calculatethedistancebetween

townAandtownB.

(c)Anothertown,C is840eastoftownBandonthesamelatitudeastowns

AandB.FindthelongitudeoftownC.

21. Thetablebelowshowssomevaluesofthefunctiony=x2+2x–3

x -6 -6.75 -5.5 -5 -4.75 -4.5 4.25 -4.0 -3.75 -3.75 -3.5 -3.25 -3

y 21 18.56 14.06 10.06 8.25 5 2.25 1.06 0

a) Completethetable

b) Usingthecompletedtableandthemid-ordinaterulewithsixordinates,

estimatetheareaoftheregionboundedbythey=x2+2x–3andthe

liney=0,x=-6andx=-3 (3mks)

(i)Byintegrationfindtheactualareaoftheregionin(b)above (2

mks)

(ii)Calculatethepercentageerrorarisingfrom theestimatein(b) (2
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mks)

22. Inthediagram belowOABCisaparallelogram,OA=aandAB=b.Nis

apointonOAsuchthatON:NA=1:2

(a)Find

(i) ACintermsofaandb

(ii) BNintermsofaandb

(b)ThelinesACandBNintersectatX,AX=hACandBX=kB

(i)ByexpressingOXintwoways,findthevaluesofhandk

(ii) ExpressOXintermsofaandb (1

mk)

23. Userulerandcompassesonlyinthisquestion

Thediagram belowshowsthreepointsA,BandD

(a)ConstructtheanglebisectorofacuteangleBAD (1mk)

(b)ApointP,onthesamesideofABandD,movesinsuchawaythat

<APB=22½0constructthelocusofP (6mks)

(c)ThelocusofPmeetstheanglebisectorof<BADatCmeasure<ABC(1mk)

HencefindareaoftheimageA‖B‖C‖ (2mks)
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MATHEMATICS
K.C.S.EPAPER121/11997

QUESTIONS

Answerallthequestionsinthissection

1. Uselogarithmstoevaluate (1934)2 x 0.00324

√436

2. Findthegreatestcommonfactorofx3y2and4xy4.Hencecompletelythe

expressionx3y2–4xy4

3. InthefigurebelowPQRSisarhombus,<SQR=550,<QSTisarightangle

andTPQisastraightline

FindthesizeoftheangleSTQ

4. Ingeometricprogression,thefirstisaandthecommonratioisr.The

sum ofthefirsttwotermsis12andthethirdterm is16.

(a)Determinetheratioar2

a+ar

(b)Ifthefirstterm islargerthanthesecondterm,findthevalueofr.

5.TherearetwosignpostsAandBontheedgeoftheroad.Ais400m tothe

westofb.

Atreeisonabearingof0600from Aandabearingof3300from BCalculate

the

shortestdistanceofthetreefrom theedgeoftheroad.

6. Acylinderofradius14cm containswater.Ametalsolidconeofbaseradius

7cm andheight18cm issubmergedintothewater.Findthechangeinheight

ofthewaterlevelinthecylinder.
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7. AcompanysalesladysoldworthKshs42,000from thissalesheearneda

commissionofKshs4,000

(a)calculatetherateofcommission

(b)IfshesoldgoodswhosetotalmkedpricewasKshs360,000andallowed

adiscountof2%calculatetheamountofcommissionshereceived.

8. Thefollowingenrollmentfiguresfortwentyprimaryschoolswerecollected

934 923 936 924 933 933 937 926 923

934 931 929 934 927 932 934 927 940

(a)Determinethemode

(b)Thedifferencefrom anassumedmeanwereobtainedandrearrangedas

follows

(i)Determinetheassumedmean

(ii)Usetheassumedmeanin(b)(i)tofindthemeanenrolment

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

53 5-1 0 q

10.Thecurvey=ax3–3x2–2x+1hasthegradient7whenx=1.Findthevalueofa

11.Findthevalueofθbetween00and3600satisfyingtheequation5sinθ=4

12.Abusinesswomanboughttwobagsofmaizeatthesamepriceperbag.She

discoveredthatonebag wasofhighqualityandtheotheroflowquality.

OnthehighqualitybagshemadeaprofitbysellingatKshs1,040.Whereas

onthelowqualitybagshemadealossbysellingatKshs880.Iftheprofit

wasthreetimestheloss,calculatethebuyingpriceperbag.

13. Giventhaty=b–bx2makexthesubject

cx2-a

14. TwotownsPandQare400km apart.AbusleftPforQ.ItstoppedatQ

foronehourandthenstartedthereturnjourneytoP.Onehourafterthe

departureofthebusfrom P,atraileralsoheadingforQleftP.Thetrailer

metthereturningbus¾ofthewayfrom PtoQ.Theymetthoursafterthe

departureofthebusfrom P.

(a)Expresstheaveragespeedofthetrailerintermsoft
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(b)Findtherationofthespeedofthebussothatofthetrailer.

15. AkinyiboughtthreecupsandfourspoonsforKshs.324.Wanjikubought

fivecupsandFatumaboughttwospoonsofthesametypeasthose

boughtbyAkinyi.WanjikupaidKshs228morethanFatuma.Findtheprice

ofeachcupandspoon.

16. (a)WorkouttheexactvalueofR= 1
0.003146-0.003130

(b)AnapproximatevalueofRmaybeobtainedbyfirstcorrectingeachofthe

decimalinthedenominatorto5decimalplaces

(i) Theapproximatevalue

(ii) Theerrorintroducedbytheapproximation

SECTIONII(48MKS)
Answersixquestionsfrom thissection

17. Thefigurebelowshowsaportablekennel

(a)Calculate
(i) Thetotalsurfaceareaofthewallsandtheroof(includethedooras

partofthewall)
(ii) Thetotalareaoftheroof

(b)ThecostofroofingisKshs300persquaremetreandthatofmakingwallsand

floorKshs350persquaremetre.Findthecostofmakingthekennel

(c)Findthecostofroofinganotherkennelwhosedimensionsare50%morethan

thoseofgivenkennel.
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18. Ashipleavesanisland(50N,450E)andsailsdueeastfor120hoursto

anotherisland.Theaveragespeedoftheshipis27knots.

(a)Calculatethedistancebetweenthetwoislands

(i) innauticalmiles

(ii) inkilometers

(b)Calculatethespeedoftheshipinkilometersperhour

(c)Findthepositionofthesecondisland

(take1nauticalmiletobe1.853Km andtheradiusoftheearthto

be6370Km)

19.UsingrulerandcompassesonlyconstructtriangleABCsuchthatAB=4cm,

BC=5cm and<ABC=1200.MeasureAC.

Onthediagram,constructacirclewhichpassesthroughtheverticalofthetriangle

ABC.Measuretheradiusofthecircle

Measuretheshortestdistancefrom thecentreofthecircletolineBC.

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

gridisprovided.Usingthesameaxesdrawthegraphofy=2–2x

(b) From yourgraphs,findthevaluesofXwhichsatisfythesimultaneous

equationsy=6+x-x2

y=2–2x

(c)Writedownandsimplifyaquadraticequationwhichissatisfiedbythevalues

ofxwherethetwographsintersect.

21. Thewatersupplyinatowndependsentirelyontwowaterpumps.AandB.

TheprobabilityofpumpAfillingis0.1andtheprobabilityofpumpBfailing

is0.2.Calculatetheprobabilitythat

(a)Bothpumpsareworking

(b)Thereisnowaterinthetown

(c)Onlyonepumpisworking

(d)Thereissomewaterinthetown
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22. InthefigurebelowOA=a,OB=b,AB=BCandOB:BD=3:1

(a)Determine

(i)AB

(ii)CD,intermsofaandb

(b)IfCD:DE=1:kandOA:AE=1:m determine

(i)DEintermsofa,bandk

23. ThefigureonthegridshowsatriangularshapedobjectABC andit‘s

imageA‘B‘C‘
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(a) (i)DescribefullythetransformationthatmapsABCandA‘B‘C‘

(ii)Finda2x2matrixthattransformstriangleABContotriangleA‘B‘C‘

(b)Thematrix P= 2 1 transformstriangleABContoA‖B‖C‖

1 1

(i) FindthecoordinatesofA‖B‖C‖

(c)FindtheareaoftriangleABC

(d)HencefindtheareaoftheimageA‖B‖C

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

ApointTdividesthelinePQ intheratio2:1(a)DeterminethecoordinatesofT

(b)(i)FindthegradientofalineperpendiculartoPQ

(ii) HencedeterminetheequationofthelineperpendicularPQandpassing

throughT

(iii) Ifthelinemeetsthey-axisatR,calculatethedistanceTR,tothree
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significantfigures
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MATHEMATICS
K.C.S.EPAPER121/11998

QUESTIONS

QUESTIONSSECTION1(52Mks)

Answerallthequestionsinthissection

1.Evaluatewithoutusingmathematicaltables

1000 0.0128
200

2.Factorizea2–b2

Hencefindtheexactvalueof25572-25472

3.Themassof6similarbooksand4similarbiologybooksis7.2kg.Themass

of2suchartbooksand3suchbiologybooksis3.4kg.Findthemassof

oneartbookandmassofonebiologybook.

4.Inthefigurebelow,AB isparalleltoDE,DEbisectsangleBDG,angleDCF=600

andangleCFG=1100

Find
(a) CDF

(b) ABD

Givereasonsforyouranswers

5.Asalesmangetsacommissionof2.4%onsalesuptoKshs100.00.He

getsan

additionalcommissionof1.5%onsalesabovethis.Calculatethe

commissionhe

getsonsalesworthKshs280.000
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6.ApointAisdirectlybelowawindow.AnotherpointBis15m from Aand

at

thesamehorizontallevel.From Bangleofelevationofthetopofthe

bottom of

thewindowis300andtheangleofelevationofthetopofthewindow

is350.

Calculatetheverticaldistance.

(a) From Atothebottom ofthewindow

(b) From thebottom totopofthewindow

7.AmatrixAisgivenbyA= x 0
5 y

a)DetermineA2

b)IfA2=(1 0
0 1)determinethepossiblepairsofvaluesofxandy

8.Giventhatlogy=log(10n)makenthesubject

9.AquantityTispartlyconstantandpartlyvariesasthesquarerootofS.

a)Usingconstantsaandb,writedownanequationconnectingTandS.

b)IfS=16,whenT=24andS=36whenT=32,findthevaluesofthe

constantsaandb,

10.Thethirdandfifthterm ofanarithmeticprogressionare10and-10respectively

a)

Determinethefirstandthecommondifference

b)Thesum ofthefirst15terms

11.Acyndricalcontainerofradius15cm hassomewaterinit.Whenasolidis

submergedintothewater,thewaterlevelrisesby1.2cm.

(a)Find,thevolumeofthewaterdisplacedbythesolidleavingyouranswerin

Termsof∏

(b)Ifthesolidisacircularconeofheight9cm,calculatetheradiusofthecone

to

2decimalplaces.
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12.Sixweeksafterplantingtheheightofbeanplantsweremeasuredcorrecttothe

nearestcentimeter.Thefrequencydistributionisgiveninthetablebelow.

Height(x) 0≤x≤4 4≤x≤8 8≤x≤12 12≤x≤16 16≤x≤20

Frequency 3 8 19 14 6

Cumulative

Frequency

(a)Enterthecumulativefrequencyvaluesintheabovetable

(b)Estimatethemedianheightoftheplants

13.Afinancialinstitutionchargescompoundinterestonmoneyborrowed.A

businesswomanborrowedKshs.16,000from thefinancialinstitution.She

paidbackKshs25,000after2years.Findtheinterestrateperannum.

14.Solvetheequationcos(3θ+1200)=√3/2for0≤θ≤1800

15.Theradiusofcircleisgivenas2.8cm to2significantfigures

(a)IfCisthecircumferenceofthecircle,determinethelimitsbetweenwhichC/∏

lies

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

the

circumferencelies.

16.AandBaretowns360km apart.Anexpressbusdepartsform Aat8am

and

maintainsanaveragespeedof90km/hbetweenAandB.Anotherbus

startsfrom

Balsoat8am andmovestowardsAmakingfourstopsatfourequally

spaced

pointsbetweenBandA.Eachstopisofduration5minutesandthe

average

speedbetweenanytwospotsis60km/h.Calculatedistancebetweenthe

two

busesat10am.
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17.Wainainahastwodairyfarms.AandB.Farm Aproducesmilkwith3½percent

fatandfarm Bproducesmilkwith4¾percentfat.

(a)Determine
(i)Thetotalmassfatin50kgofmilkfrom farm Aand30kgofmilkfrom

farm B

(ii)Thepercentageoffatinamixtureof50kgofmilkfrom Aand30kg
ofmilkfrom B

(c)Determinetherangeofvaluesofmassofmilkfrom farm Bthatmustbeused
ina50kgmixturesothatthemixturemayhaveatleast4percentfat.

18.Thetablebelowshowsmonthlyincometaxrates

MonthlytaxablepayK£ RateoftaxKshsper

£1-342 2
343-684 3
685-1026 4
1027-1368 5
1369-1710 6
Over1710

AcivilservantearnsamonthlysalaryofKshs20,000andisprovidedwitha

houseatanominalrentofKshs700permonth

(a)Taxablepayistheemployee‘ssalary,plus15%ofsalary,lessnominalrent.

Calculatethecivilservant‘staxablepayinK£

(b)Calculatethetotaltax

(c)IftheemployeeisentitledtoapersonalreliefofKshs.Permonth,whatis

thenettax.

19.AquadrilateralABCDhasverticesA(4,-4),B(2,-4),C(6,-6)andD(4,-2)

(a)OnthegridprovideddrawthequadrilateralABCD.

(b)A‘B‘C‘DistheimageofABCD underpositivequarterturnabouttheorigin.

OnthesamegriddrawtheimageA‘B‘C‘D

(c)A‘B‘C‘D‘istheimageofA‘B‘C‘D‘underthetransformationgivenbythe

matrix 1 -2

0 1
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(i) DeterminethecoordinatorsofA‖B‖C‖D‖

(ii) OnthesamegriddrawthequadrilateralA‖B‖C‖D‖

(d)DetermineasinglematrixthatmapsABCDontoA‖B‖C‖D‖

20.ThepositionoftwotownsXandYaregiventothenearestdegreeas

X(450N,100W)andY(450N,700W)Find

(a)Thedistancebetweenthetwotownsin

(i) Kilometers(taketheradiusoftheearthas6371)

(ii) Nauticalmiles(takeInauticalmiletobe1.85km)(c)Thelocaltime

atXwhenthelocaltimeatYis2.00pm.

21.Acyndricalcanhasahemispherecap.Thecylinderandthehemisphereareof
radius

3.5cm.Thecylindricalpartis20cm tall.Take∏tobe22/7calculate

(a)theareaofthecircularbase

(b)theareaofthecurvedcylindricalsurface(c)theareaofthecurved

hemisphere

surface(d)Thetotalsurfacearea.

22.Thefigurebelowshowsagridofequallyspacedparallellines
AB=aandBC=b

(a)Express

(i) ACintermsofaandb

(b)UsingtriangleBEP,expressBPintermsofaandb
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(c)PRproducedmeetsBAproducedatX andPr=1b/9-8a/3

BywritingPXaskPRandBXashBAandusingthetriangleBPXdeterminethe

ratioPR:RX

23.Usearulerandapairofcompassesonlyforallconstructionsinthisquestion.

(a) OnthelineBCgivenbelow,constructtriangle∆ABC suchthat∆ABC=

300

AndBA=12cm

(b) Constructaperpendicularfrom AtomeetBCproducedatD.MeasureCD

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

quartersoftheareaoftriangleABCandonthesamesideofBCastriangle

ABC.

(d) DescribethelucusofA‘

24. Inalivestockresearchstationsanew drugforacertainfowldiseaseis

beingtried.Asampleof36fowlswerediagnosedtohavethedisease.Twenty

(20)

fowlsweretreatedwiththedrugandtherestwerenot.

(a) Calculatetheprobabilitythatafowlpickedatrandom is

(i) treatedwiththedrug

(ii) Nottreatedwiththedrug

25.Ifafowlistreated,probabilityofdyingis1/10whileifnottreatedtheprobability

is7/10calculatetheprobabilitythat,afowlpickedatrandom from the36fowl

is

(i) treatedwiththedrugandwilldie

(ii) Nottreatedwiththedrugandwilldie

(iii) Nottreatedwiththedrugandwillnotdie
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MATHEMATICS
K.C.S.EPAPER121/11999

QUESTIONS

Answerallquestionsinthissection

1.(a)Evaluate
-8÷2+12x9-4x6
56÷7x2

(b)Simplifytheexpression
5a–4b–2[a-(2b+c)]

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

3.Findbycalculationthesum ofalltheinterioranglesinthefigureABCDEFGHI
below

4.Anopenrightcircularconehasabaseradiusof5cm andaperpendicularheight
of12cm.

Calculatethesurfaceareaofthecone(take∏tobe3.142)

5.Thefigurebelow isamapofaforestdrawnonagridof1cm squares

(a)Estimatetheareaofthemapinsquarecentimeters
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(b)Ifthescaleofthemapis1:50,000estimatetheareaoftheforestin
hectares

6.Thetablebelowshowstheweightandpriceofthreecommoditiesinagiven

period

Commodity Weight PriceRelatives

X 3 125

Y 4 164

Z 2 140

Calculatetheretailindexforthegroupofcommodities

7.TwobasketsAandBeachcontainamixtureoforangesandlimes,allofthesame

size.

BasketAcontains26orangesand13limes.BasketBcontains18orangesand15

limes.

Achildselectedabasketatrandom andpickedafruitatarandom from it.

(a)Illustratethisinformationbyaprobabilitiestreediagram

(b)Findtheprobabilitythatthefruitpickedwasanorange

8.Agirlwantedtomakearectangularoctagonofside14cm.Shemadeit

from

asquarepieceofacardofsizeycm bycuttingofffourisosceles

triangles

whoseequalsideswerexcm each,asshownbelow.

(a)Writedownanexpressionfortheoctagonintermsofxandy

(b)Findthevalueofx

(c)Findtheareaoftheoctagon
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9.Thelengthandbreathofarectangularfloorweremeasuredandfoundtobe4.1m

and

2.2m respectively.Ifpossibleerrorof0.01m wasmadeineachofthe

measurements,

findthe:

(a)maximum andminimum possibleareaofthefloor

(b)Maximum possiblewastageincarpetorderedtocoverthewholefloor

10.AbusinesswomanopenedanaccountbydepositingKshs.12,00inabank

on1st

July1995.Eachsubsequentyear,shedepositedthesameamounton1st

July.

Thebankofferedher9%perannum compoundinterest.Calculatethetotal

amountinheraccounton

(a)30thJune1996

(b)30thJune1997

11.GivenbelowislineBC.WithoutusingaprotractorconstructanotherthroughB

Makinganangleof37½0withBC.UsingtheconstructedlinesubdivideBC

into7equalparts.

B C

12.ABCDisacyclicquadrilateralandABisadiameter.AngleADC=1170Giving

reasonforeachstep,calculate BAC

13.Anartisanhas63kgofmetalofdensity7,000kg/m3.Heintendstouseto

makea

rectangularpipewithexternaldimensions12cm by15cm andinternal

dimensions

10cm by12cm.Calculatethelengthofthepipeinmetres

14.AnequilateraltriangleABCliesinahorizontalplane,AverticalflagAHstandat

A.
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IfAB=2AHfindtheanglebetweentheplacesABCandHBC

15.Bysubstitutingtrianglefor(2–0)orotherwisesimplifytheexpression

(x+2–a)2+(2–a-x)2–2(x-2+a)(x+2–a).Giveyouranswerintermsofa

andasaproductoftwosquares.

16.Aparticlemovesonastraightline.Thevelocityaftertsecondsisgivenby

V=3t2–6t–8.

Thedistanceoftheparticlefrom theoriginafteronesecondis10metres.

Calculatethedistanceoftheparticlefrom theoriginafter2seconds.

SECTIONII(48Marks)

Answeranysixquestionsfrom thissection

17.ThecostofaminibuswasKshs.950,000.Itdepreciatedinvalueby5%per

yearfor

thefirsttwoyearsby15%peryearforthesubsequentyears.

(a)Calculatethevalueoftheminibusafter5years

(b)After5yearstheminibuswassoldthroughadealerat25%morethanits

value

toMr.X.Ifthedealerssalepricewastobetakenasitsvalueafter

depreciation,

calculatetheaveragemonthlyrateofdepreciationfor5years.

18.AtriangleplotoflandABC issuchthatAB=34m,AC=66m andBAC=96.70

(a)CalculatethelengthofBC

(b)Inordertosubdividetheplot,afencingpostPislocatedonBCsuchthat

BP:

PC=1:3.

CalculatetheareaoftheplotABCandhencefindtheareaofthetriangular

subdivisionAPB.

(c)AwaterpiperunningthoughthesubdivisionAPBisparalleltoABand

dividestheareaintheratio4:5wherethebiggerportionisatrapezium.

Calculatethedistanceofthepipefrom P.

19.ThefigurebelowshowstwocircleABPQ andABSRintersectingatAandB.

PBS,

QARTandABUarestraightlines.ThelineUSTisatangenttoacircleABSRat

S.
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BPQ=800, PBU=1150 and BUS=800

Findthevaluesofthefollowingangles,statingyourreasonineachcase.

(a) BAR

(b) STR

(c) BSU

20.(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=0betweenx=

2andx=3

(d)Usingthesameaxesdrawthegraphofy=4–4xandestimateasolutiontothe

equation

x2–5x2+6x+5=0
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21.IntriangleOAB,OA=aOB=bandPliesonAB suchthatAP:BP=3.5

(a)Findthetermsofaandbthevectors

(i) AB (ii)AP (iii)BP(iv) OP

(b)PointQ isonOPsuchAQ=-5a+9b

8 40

FindtheratioOQ:QP

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

(a)Determinethevaluesof

(i) x2+2xy+y2

(ii) 2xy

(iii) X2–2xy+y2

(iv) X–y
(b)Findthevalueofxandy

23.Thediagram belowshowsacross-sectionofabottle.ThelowerpartABCisa

hemisphereofradius5.2cm andtheupperpartisafrustrum ofacone.Thetop

radiusofthefrustrum isonethirdoftheradiusofthehemisphere.The

hemisphere

partiscompletelyfilledwaterasshowninthediagram.

Whenthecontainerisinverted,thewaternowcompletelyfillsonlythe
frustrum

part.

(a)Determinetheheightofthefrustrum part

(b)Findthesurfaceareaofthefrustrum partofthebottle.

24.Thegraphbelow consistsofanon-quadraticpart(0≤x≤2)anda

quadrantpart

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

x 2 3 4 5 6 7 8
y 3

(1mk)

(b)Usethetrapezoidalrulewithsixstripstoestimatetheareaenclosedby

thecurve,x=axisandthelinex=2andx=8 (3

mks)

(c)Findtheexactareaoftheregiongivenin(b) (3mks)

(d)Ifthetrapezoidalruleisusedtoestimatetheareaunderthecurvebetween

x=0andx=2,statewhetheritwouldgiveanunder-estimateoran

over-estimate.

Giveareasonforyouranswer (1mk)
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MATHEMATICS
K.C.S.EPAPER121/12000

QUESTIONS

SECTION1(52Mks)

Answerallthequestionsinthissection

1.Evaluate28–(-18)–15–(-2)(-6)
-2 -3

2.Simplifytheexpression3a2+4ab+b2

4a2+3ab–b2

3.InthefigurebelowABCDisarectangularpentagonandM isthemidpoint

ofAB.DM intersectsEBatN.

Findthesizeof:(a) BAE

(b) BED

(c) BNM

4.Thetablebelowshowsheightsof50students

Height(cm) Frequency
140–144 3
145–149 15
150-154 19
155-159 11
160-164 2
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(a)Statethemodalclass

(b)Calculatethemedianheight

5.Findthevalueofxthatsatisfiestheequation

Log(x+5)=log4–log(x+2)

6.Theenclosedregionshowninthefigurebelowrepresentaranchdrawntoscale.

Theactualareaoftheranchis1075hectares.

(a)Estimatetheareaoftheenclosedregioninsquarecentimeters

(b)Calculatethelinearscaleused

7.Giventhatsinθ=2/3andisanacuteanglefind:

(a)Tanθgivingyouranswerinsurdform

(b)Sec2θ

8.ShoppingcentersX,YandZaresuchthatYis12km southofX andZis15km

from X.Zisonabearingof3300from Y.

9.Thefigurebelowshowsanoctagonobtainedbycuttingofffourcongruenttriangles

from rectanglemeasuring19.5by16.5cm

Calculatetheareaoftheoctagon
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10.Thelengthandbreathofarectangularpaperweremeasuredtobethenearest

centimeterandfoundtobe18cm and12cm respectively.

Findthepercentageerrorinitsperimeter.

11.ApyramidVABCDhasarectangularhorizontalbaseABCDwithAB=12cm and

BC=9cm.

ThevertexVisverticallyaboveAandVA=6cm.calculatethevolumeofthepyramid.

12.AtailorintendstobuyasewingmachinecostsKshs.48,000.Heborrowsthemoney

from abanktheloanhastoberepaidattheendofthesecondyear.Thebank

charges

aninterestattherateof24%perannum compoundedhalf-yearly.Calculatethe

totalamountpayabletothebank.

13.OnThefigurebelowlinesABCandDCaretangentstothecircleatBandD

Respectively ACD=400and ABE=600

Givingreasonsfindthesizeof:

(a) <CBD

(b) CDE

14.Theaccelerationam/s2ofaparticlemovinginastraightlineisgivenbya=18t-4,

wheretistimeinseconds.Theinitialvelocityoftheparticleis2m/s

(a)Findtheexpressionforvelocityintermsoft

(b)Determinethetimewhenthevelocityisagain2m/s
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15.ThreepeopleKorir,WangareandHassancontributedmoneytostartabusiness.

KorircontributedaquarterofthetotalamountandWangaretwofifthsofthe

remainder.Hassan‘scontributionwasoneandahalftimesthatofKorir.They

borrowedtherestofthemoneyfrom thebankwhichwasKshs60,000lessthan

Hassan‘scontribution,findthetotalamountrequiredtostartthebusiness.

16.Karanibought4pencilsand6biro-pensforKshs66bandTachorabought2pencils

and5biro-pensforKshs51.

(a)Findthepriceofeachitem

(b)MusomaspentKshs.228tobuythesametypeofpencilsandbiropens.Ifthe

numberofbiro-pensheboughtwere4morethanthenumberofpencils,find

thenumberofpencilsbought.

SECTIONII(48Mks)

Answeranysixquestionsfrom thissection

17.AtriangularplotABCissuchthatAB=36m,BC=40m andAC=42m

(a)Calculatethe:

(i) Areaoftheplotinsquaremetres

(ii) AcuteanglebetweentheedgesABandbc

(b)Awatertapistobeinstalledinsidetheplotsuchthatthetapisequidistantfrom

eachoftheverticesA,BandC.Calculatethedistanceofthetap.

18.Inform 1classthereare22girlsandboys.Theprobabilityofagirlcompleting

thesecondaryeducationcourseis3whereasthatofaboyis2/3

(a) Astudentispickedatrandom from class.Findthepossibilitythat,

(i)Thestudentpickedisaboyandwillcompletethecourse

(ii)Thestudentpickedwillcompletethecourse

(b)Twostudentsarepickedatrandom.Findthepossibilitythattheyareaboyand

agirlandthatbothwillnotcompletethecourse.
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x -4 -3 -2 -1 0 1 2
2x3 -128 -54 0 2 16
5x3 80 45 20 5 0 5 20
-x 4 3 0 -1
-6 -6 -6 -6 -6 -6 -6 -6
y -50 2 -6 0

19.(a)Completethetablebelowfortheequationy=2x3+5x2–x-6

(b)Onthegridprovideddrawthegraphy=2x3+5x2–x-6for-4≤x≤2

(c)Bydrawingasuitablelineusethegraphin(b)tosolvetheequation

2x3+5x2+x–4=0

20.Asolidmadeupofaconicalfrustrum andahemispheretopasshowninthefigure

below.Thedimensionsareasindicatedinthefigure.

(a)Findtheareaof

(i)Thecircularbase

(ii)Thecurvedsurfaceofthefrustrum

(iii)Thehemispheresurface

(b)Asimilarsolidhasatotalareaof81.51cm2.Determinetheradiusofitsbase.
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21.ThefigurebelowshowstriangleOABinwhichM dividesOAintheratio2:3and

NdividesOBintheratio4:1ANandBM intersectatX

(a)GiventhatOA=aandOB=b,expressintermsofaandb:

(i)AN

(ii)BM

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

forOXintermsofa,bsandt

Findthevalueofs

HencewriteOXintermsofaandb

22.AplaneleavesanairportA(38.50,37.050W)andfliesduesNorthtoapointB

onlatitude520N.

(a)Findthedistancecoveredbytheplane

(b)TheplanethenfliesdueeasttoapointC,2400km from B.Determinethe

positionofC

Takethevalue∏ofas22/7andradiusoftheearthas6370km

23.Matrixpisgivenby 4 7
5 8

(a) FindP-1

(b)Twoinstitutions,ElimuandSomo,purchasebeansatKshs.Bperbagand

maizeatKshsm perbag.Elimupurchased8bagsofbeansand14bagsof

maize

forKshs47,600.Somopurchased10bagsofbeansand16ofmaizeforKshs.

57,400
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(c)Thepriceofbeanslaterwentupby5%andthatofmaizeremainedconstant.

Elimuboughtthesamequantityofbeansbutspentthesametotalamount

ofmoneyasbeforeonthetwoitems.Statethenewratioofbeanstomaize.

24.(a) Completethetablefortheequation
Y=2sin(3x+300)

X 00 100 200 300 400 500 600 700 800 900

3x+300 30 60 90 120 150 180 210 240 270 300

Y=2sin(3x+300 1 1.73 2 0 -2 -1.73

(b) Usingthegridprovided,drawthegraphofy=2sin(3x+300)for0≤x≤900

Take1cm torepresent50onthex-axisand2cm torepresentIuniton

they-axis

(c) Usethegraphin(b)tofindtherangeofxthatsatisfytheinequalityy31.6
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MATHEMATICS
K.C.S.EPAPER121/12001

QUESTIONS

SECTION1(52Mks)
Answerallthequestionsinthissection

1.Findthereciprocalof0.342.Henceevaluate:

0.0625
0.342

2.ThefigurebelowrepresentsakiteABCD,AB=AD=15cm.Thediagonals

BD andACintersectatO.AC=30cm andAO=12cm.

Findtheareaofthekite

3.Uselogarithmstoevaluate

(3.256x0.0536)1/3

4.Thediagram belowrepresentsasolidmadeupofahemispheremountedona

cone.Theradiusofthehemisphereareeach6cm andtheheightoftheconeis9cm.

9cm

r=6cm
r=
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5. AlineL1passesthoughpoint(1,2)andhasagradientof5.AnotherlineL2,is

perpendiculartoL1andmeetsitatapointwherex=4.Findtheequation

forL2intheform ofy=mx+c

6. Simplifytheexpression 3x2–4xy–y2

9x2–y2

7. Thelengthofaroom is4metreslongeritswidth.Findthelengthoftheroom

ifitsareais32cm2

8. Usearulerandcompassesinthisquestion.Drawaparallegram ABCDin

whichAB=8cm,BC=6cm andBAD=750.Byconstruction,determinethe

perpendiculardistancebetweenABandCD.

9. Apoultryfarmervaccinated540ofhis720chickensagainstadisease.Two

monthslater,5%ofthevaccinatedand80%oftheunvaccinatedchicken,

contractedthedisease.Calculatetheprobabilitythatachickenchosenrandom

contactedthedisease.

10. Makexthesubjectoftheformula

S=w a2–x2

11. Aparticleisprojectedfrom theorigin.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

Usethetrazezoidalruletoestimatethedistancecoveredbytheparticlewithin

the35seconds

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

findthevalueofcos23x0.

13.GiventhatP=2 3 andQ= 2 -3 ,findthematrixproductPQ

1 2 1 2

Hence,solvesimultaneousequationsbelow:

2x–3y=5

-x+2y=-3
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14. Theinterioranglesofthehexagonare2x0,½x0+400,1100,1300and1600.

Findthevalueofthesmallestangle

15. AtownNis340km duewestoftownGandtownKisduewestoftownN.

A

helicopterZebraleftGforK at9.00am.AnotherhelicopterBufaloleftN

for

K at11.00am.HelicopterBuffalotraveledatanaveragespeedof20

km/h

fasterthanZebra.IfbothhelicoptersreachedKat12.30pm findthesped

of

helicopterBuffalo.

16. ThepositionvectorsforpointsPandQare4I+3j+6j+6krespectively.

ExpressvectorPQintermsofunitvectorsI,jandk.Hencefindthelength

of

PQ,leavingyouranswerinsimplifiedform.

SECTIONII(48Marks)
Answeranysixquestionsinthissection

17. Thetableshowsincometaxrates

Monthlytaxablepay RateoftaxKshsin1K£
1–435
436–870
871-1305
1306–1740
ExcessOver1740

2
3
4
5
6

AcompanyemployeeearnamonthlybasicsalaryofKshs30,000andisalsogiven

taxableallowancesamountingtoKshs10,480.

(a) Calculatethetotalincometax

(b) TheemployeeisentitledtoapersonaltaxreliefofKshs800permonth.

Determinethenettax.

(c) Iftheemployeereceiveda50%increaseinhistotalincome,calculatethe

correspondingpercentageincreaseontheincometax.

18.ThecoordinatesoftheverticesofrectanglePQRSareP(1,1),Q(6,1),R(6,4)

andS(1,4)

(a)(i)FindthecoordinatesofitsimageP‖Q‖R‖S‖ofP‘Q‘R‘S

underthetransformationgivenbythematrix (1 -2
0 1)
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(ii) Drawtheobjectanditsimageonthegradeprovide

(iii) Onthesamegriddrawtheimage.P‖Q‖R‖S‖ofP‘Q‘R‘S‘under

thetransformationgivenby 0 1

-1 0

(b) FindasinglematrixwhichwillmapP‖Q‖R‖S‖ontoP‘R‘S‘Q‘

19. Thefigurebelowshowsaparallelogram OPQRwithOastheorigin,OP=pand

OR=r,PointTdividesRQintheratio1:4PTMeetsOQatS.

(a) Expressintermsofpandrthevectors

(i)OQ

(ii)OT

(b)VectorOScanbeexpressedintowways:mOQorOT+nTP,Wherem and

nareconstantsexpressOSintermsof

(i) m,nandr

(ii) n,sandrHencefindthe:

(iii) Valueonm

(iv) RatioOS:SQ
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20. Inthefigurebelow,pointsOandParecentersofintersectingcirclesABD

andBCDrespectively.LineABEisatangenttocircleBCDatB.Angle

BCD=420

(a) Statingreasons,determinethesizeof

(i)<GBD

(ii)Reflex<BOD

(b)Showthat∆ABDisisosceles

21. (a)Thegradientfunctionofacurveisgivenby dy=2x2–5dx

Findtheequationofthecurve,giventhaty=3,whenx=2

(b)Thevelocity,vm/sofamovingparticleaftersecondsisgiven:

v=2t3+t2–1.Findthedistancecoveredbytheparticleintheinterval

1≤t≤3

22.(a)Completethefollowingtablefortheequationy=x3+2x3
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x -3 -2.5 -2 -1.5 -1 -0.5 0 1 1.5

x3 -27 -8 -3.375 -1 0.125 0 0.125 3.375

2x2 18 8 4.5 2 0.5 0 0.5 4.5

y -9 0 1.125 1 0.375 0 0.625 7.875

(b) Onthegridprovideddrawthegraphy=x3+2x2for-3≤x≤1.5

Takethescale:2cm for1unitontheX-axisand1cm for1unitony–axis

(c) Bydrawingasuitablelineonthesamegrid,Estimatetherootsoftheequation:

X3+2x2–x–2=0

23. TheprobabilityofthreedartsplayersAkinyi,Kamau,andJumahittingthebulls

eyeare0.2,0.3and1.5respectively.

(a) Drawaprobabilitytreediagram toshowthepossibleoutcomes

(b) Findtheprobabilitythat:

(i)Allhitthebullseye

(ii)Onlyoneofthem hitthebullseye

(iii)atmostonemissedthebull‘seye

24. Aplaneflyingat200knotsleftanairportA(300S,310E)andflewdueNorth

toanairportB(300N,310E)

(a)Calculatethedistancecoveredbytheplane,innauticalmiles

(b)Aftera15minutesstopoveratB,theplaneflewwesttoanairport

C(300N,130E)atthesamespeed.

Calculatethetotaltimetocompletethejourneyfrom airportC,thoughairportB.
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MATHEMATICS
K.C.S.EPAPER121/12002

QUESTIONS

1. Evaluate:
-12-(-3)×-(-20)
-6×6÷3+-(-6)

(3mks)

2. Simplify: (x+2y)2–(x-2y)2 (3mks)

3. Makeythesubjectoftheformulap=xyx-y

4. ThepositionvectorsofpointsXandYarex=2i+j–3kandy=3i+2j-2k.

Respective.FindXY

5. Usereciprocalandsquaretablestoevaluate,to4significantfigures,The

expression:

6. ThefigurebelowisapolygoninwhichAB=CD=FA=12cm BC=EF=4cm

andBAF=-CDE=1200.ADisalineofsymmetry.

Findtheareaofthepolygon.

7. AkenyantouristleftGermanyforKenyathroughSwitzerland.Whilein

Switzerlandheboughtawatchworth52deutscheMarks.Findthevalueofthe

watchin:

(a) SwissFrancs.

(b) KenyaShillings

Usetheexchangertesbelow:

1SwissFranc=1.28DeutscheMarks. (3mks)
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1SwissFranc=45.21KenyaShillings

8. Solvethefollowinginequalitiesandrepresentthesolutionsona

singlenumberline:

3–2x<5

4–3x≥-8 (3mks)

9. Theaveragerateofdepreciationinvalueofawaterpumpis9%perannum.

Afterthreecompleteyearsitslikevaluewassh150,700.Finditsvalueat

thestartofthethree–yearperiod. (4mks)

10. ThefigurebelowshowsatriangleABC.

a) Usingarulerandapairofcompasses,determineapointDonthe

lineBCsuchthatBD:DC=1:2. (2mks)

b) FindtheareaoftriangleABD,giventhatAB=AC. (2mks)

11. Theinternalandexternaldiametersofacircularringare6cm and8cm

respectively.Findthevolumeoftheringifitsthicknessis2millimeters.

(3mks)

12. ChordsXYandPQofacircleintersectatapointM insidethecircle.Given

thatMX=8cm,XY=14cm andMP=4cm,calculatethelengthofMQ. (2mks)

13. Giventhatsina=1 whereaisanacuteanglefind,withoutusing

√5

Mathematicaltables:cosaintheform ofa√b,whereaandbarerational

numbersatan(900–a).

14. AquantityPispartlyconstantandpartlyvariesinverselyasaquantityq.

GiventhatP=10whenp=20whenq=1.25,findthevalueofpwhenq=0.5.

15. Thetablebelowshowstheweightandpricerelativesoffouritemsinagiven

period.

Item weight Pricerelative

Maizemeal

MeatSugar

Cookingfats

6

3

4

2

220

120

180

150
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Computethecostoflivingindexforthegivenitems.

16. Giventhecurvey=2x3+1/2x2–4x+1.Findthe:

i) Gradientofcurveat{1,-1/2}

ii) Equationofthetangenttothecurveat{1,-1/2}

17. Ahouseistobesoldeitheroncashbasisorthroughaloan.Thecashprice

issh.750,000.Theloanconditionsareasfollows:thereistobedownpayment

of10%ofthecashpriceandtherestofthemoneyistobepaidthroughaloan

at10% perannum compoundinterest.

Acustomerdecidedtobutthehousethroughaloan.

a)(i) Calculatetheamountofmoneyloanedtothecustomer.

(ii) Thecustomerpaidtheloanin3year‘s.Calculatethetotalamount

paidforthehouse.

b)Findhowlongthecustomerwouldhavetakentofullypayforthehouse

ifshepaidatotalofsh891,750. (8mks)

18. Thefigurebelowrepresentsarightprism whosetriangularfacesareisosceles.

Thebaseandheightofeachtriangularfaceare12cm and8cm respectively.

Thelengthoftheprism is20cm.

Calculatethe:

a) AngleCE

b) Anglebetween

i) ThelineCEandtheplaneBCDF

ii) TheplaneEBCandthebaseBCDF
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b)Duringacertainmotorrallyitispredictedthattheweatherwill

beeitherdry(D)orwet(W).

Theprobabilitythattheweatherwillbedryisestimatedtobe7
/10.Theprobability

foradrivertocomplete(C)therallyduringthedryweatherisestimatedtobe5/6.

Theprobabilityforadrivertocompletetherallyduringwetweatherisestimated

tobe1
/10.

Completetheprobabilitytreediagram givenbelow.

Whatistheprobabilitythat:-

i) Thedrivercompletes

ii) Theweatherwaswetandthedriverdidnotcompletetherally?

20. Thediagram belowshowsastraightlineintersectingthecurvey=(x-1)2+4

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

a) Findtheequationofthestraightlineintheform y=mx+c.

b) FindthecoordinatesofpandQ.

c) Calculatetheareaoftheshadedregion.

(8mks)
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21. Inthisquestionusearulerandapairofcompasses.

a) LinePQdrawnbelowispartofatrianglePQR.ConstructthetrianglePQR

inwhich

a) <QPR=300andlinePR=8cm

b) Onthesamediagram constructtrianglePRSsuchthatpointsSandQ

arenotheoppositesidesofPR<PS=PSandQS=8cm

c) ApointTisonthealinepassingthroughRandparallelto

QS.If<QTS=900,locatepossiblepositionsofTandlabelthem T1

and T2,MeasurethelengthofT1T2.

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

T1

whoseverticesareA1(-4,3)B1(-1,3)andC1(x,y)bya

TransformationM = a b

c d

Findthe:

(i) MatrixM ofthetransformation

(ii) CoordinatesofC1

b)TriangleT2istheimageoftriangleT1underareflectionintheliney=x.

FindasinglematrixthatmapsTandT2

(8mks)

23. Aminorsectorofacircleofradius28cm includesanangleof1350atthecenter.
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a)(i)convert1350intoradians.Henceofotherwisefindthearea

ofthesector.

ii)Findthelengthoftheminorarc.

b)Thesectorisfoldedtoform arightcircularcone.Calculatethe:

i) Radiusofthecone

ii) Heightofthecone.(TakethevalueofПtobe22/7) (8mks)

24. TwoquantitiesPandrareconnectedbytheequationp=krn.Thetableof

valuesofPandrisgivenbelow.

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)Usingthescale2cm torepresent0.1unitsonbothaxes,drawasuitableline

graphonthegridprovided.HenceestimatethevaluesofKandn.

(8mks)
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MATHEMATICS
K.C.S.EPAPER121/12003

QUESTIONS

SECTION1(52Marks)

1. Workoutthefollowing,givingtheanswerasamixednumberinits

simplestform. (3mks)

2. Simplifytheexpression (a+
1

b)
2

-(a-
1

b)
2

(3mks)

3. Makecthesubjectoftformula:T=xc2+d2

(3mks)

4. AwaterpumpcostsKshs.21600whennew.Attheendoffirstyearits

valuedepreciatesby25%.Thedepreciationbythesecondyearis20%

andthereaftertherateofthedepreciationis15%yearly.Calculatethe

exactvalueofthewaterpumpattheendofthefourthyear. (3mks)

5. InthefigurebelowisthecenterofthecircleABCDandAODinastraightline.

IfAB=BCandangleDAC=400,CalculateangleBAC.

(3mks)

6. Givethatx=2i+j–2k,y=-3i+4j–kandz=-5i+3j+2kandthat

p=3x–y+2z.Findthemagnitudeofvectorpto3significantfigures.

(4mks)

7. Solvetheequation 3tan2x–4tanx-4=0for00≤x≥1800 (4mks)
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8. Usingarulerandapairofcompassesonly.

a) ConstructtriangleABCinwhichBC=8cm,angleABC=1050and

BAC=450

b) Dropaperpendicularfrom AtomeetCBproducedatp.Hencefind

theareaoftriangleABC.

9. TherearethreecarsA,BandCinarace.AistwiceaslikelytowinasB

whileBistwiceaslikelytowinasc.Findtheprobabilitythat.

a) Awinstherace

b) EitherBorCwintherace. (3mks)

10. Thelengthofasolidprism is10cm.Itscrosssectionisanequilateraltriangle

ofside6cm.

Findthetotalsurfaceareaoftheprism.

11. Awireoflength21cm isbenttoform theshapedowninthefigurebelow,

ABCDisarectangleandAEBisanequilateraltriangle.

(2mks)

IfthelengthofADoftherectangleis1½timesitswidth,calculatethewidth

oftherectangle.

12. Twostraightpathsareperpendiculartoeachotheratpointp.Onepathmeetsa

straightroadatpointAwhiletheothermeetsthesameroadatB.Giventhat

PAis50metreswhilePBis60metres.Calculatetheobtuseanglemadeby

pathPBandtheroad.

13. Thelengthofahallowcylindricalpipeis6metres.Itsexternaldiameteris11cm

andhasathicknessof1cm.Calculatethevolumeincm3ofthematerialused

tomakethepipe.TakeПas3.142.
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14.a)Writeanexpressionintermsofxandyforthetotalvalueofatwodigitnumber

havingxasthetensdigitandyastheunitsdigit.

b)Thenumberin(a0aboveissuchthatthreetimesthesum ofitsdigitsisless

thanthevalueofthenumberby8.Whenthedigitsarereversedthevalue

ofthenumberincreasesby9.Findthenumber.

15. ThreepointsO,AandBareonthesamehorizontalground.PointAis80

metrestothenorthofO.PointBislocated70metresonabearingof0600

from A.AverticalmaststandsatpointB.Theangleofelevationofthetop

ofthemastfrom ois200.

Calculate:

a)ThedistanceofBfrom O. (2mks)

b)Theheightofthemastinmetres

(2mks)

16. ThevelocityVms-1ofparticleinmotionisgivenbyV=3t2–t+4,where
tistimeinseconds.

Calculatethedistancetraveledbytheparticlebetweenthetimet=1second
andt=5seconds.

17. Arectangulartankwhoseinternaldimensionsare1.7m by1.4m by2.2m is
three–quartersfullofmilk.

a) Calculatethevolumeofmilkinthetankincubicmetres.

b) Pyramidonanequilateraltriangularbaseofside16cm.Theheight
ofeachpacketis1.6cm.Fullpacketsobtainedaresoldatsh.25perpacket.

i) Thevolumeofmilkincubiccentimeters,containedineachpacket
to2significantfigures

ii) Theexactamountthatwillberealizedfrom thesaleofallthe
packets

ofmilk.

18. Themassof40babiesinacertainclinicwererecordedasfollows:

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
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(a) Theinter–quartilerangeofthedata.

(b) Thestandarddeviationofthedatausing3.45astheassumedmean.

19. Thefigurebelowshowstwocircleseachofradius7cm,withcentersat

XandY.ThecirclestoucheachotheratpointQ.

GivethatAXD=BYC=1200andlinesAB,XQYandDCareparallel,calculate

theareaof:

a) MinorsectorXAQD(TakeП22/7)

b) Theshadedregions.

20. Thediagram belowisasketchofthecurvey=x2+5.

a)i) Usethemid–ordinaterule,withsixstripstoestimatethearea

x-axis

y=x2+5
Yaxis
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enclosedbythecurve,thex–axisandthey–axisandlinex=3.

(4mks)

ii) Calculatethesameareausingtheintegrationmethod.

(2mks)

b)Assumingtheareacalculatedin(a)(ii) calculatethe

percentageerrormadewhenthemid–ordinateruleisused.

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

a) Expressintermsofpandr

(i)QRand

(ii)PS

b) ThelinesQRandPSintersectatKsuchthatQK=m QRandPK=nPS,

wherem andnarescalars.FindtwodistinctexpressionsforOkinterms

ofP,r,m andn.Hencefindthevaluesofm andn. (5mks)

c) StatetheratioPK:KS

22. 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–3=

0

to1decimalplace. (2mks)

c) Inordertosolvegraphicallytheequation2x2+x-5=0,astraightlinemust

bedrawntointersectthecurvey=2x2+4x–3.Determinetheequationof
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thisstraightline,drawthestraightlinehenceobtaintheroots.



59
Formarkingschemes,contact/Whatsapp-0746711892

23. Abusinessmanobtainedaloanofsh.450,000from abanktobuyamatatu

valuedatthesameamount.Thebankchargesinterestat24%perannum

compoundedequation.2x2+x–5=0to1decimalplace.

a) Calculatethetotalamountofmoneythebusinessmanpaidtoclearthe

loanin1–½years.

b) Theaverageincomerealizedfrom thematatuperdaywassh.1500.The

matatu

workedfor3yearsatanaverageof280daysyear.Calculatethetotal

income

from thematatu.

c) Duringthethreeyears,thevalueofthematatudepreciatedattherateof

16%

perannum.Ifthebusinessmansoldthematatuatitsnewvalue,calculate

the

totalprofitherealizedbytheendofthreeyears. (3mks)

24. TwotownsAandBlieonthesamelatitudeinthenorthernhemisphere.

Whenits8am atA,thetimeatBis11.00am.

a)GiventhatthelongitudeofAis150EfindthelongitudeofB.

(2mks)

b)AplaneleavesAforBandtakes31/2hourstoarriveatBtraveling

alongaparalleloflatitudeat850km/h.Find:

(i)TheradiusofthecircleoflatitudeonwhichtownsAandBlie. (3mks)

(ii)Thelatitudeofthetwotowns(takeradiusoftheearthtobe6371km)

(3mks)
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MATHEMATICS
K.C.S.EPAPER121/12004

QUESTIONS

SECTION1(52MKS)

Answerallthequestionsinthissection

1. Withoutusinglogarithm tablesevaluate

0.015+0.45÷1.5
4.9x0.2+0.07

Givingtheanswerindecimalform.

2. Thesizeofaninteriorangleofaregularpolygonis1560.Findthenumberof

sidesofthepolygon.

3. Simplifytheexpression 2a2–3ab–2b2

4a2–b2

4. GiventhatOA=3i-2j+andOB=4i+j–3k.Findthedistancebetween

pointsAandBto2decimalplaces.

5. ThevelocityVms,ofamovingbodyattimetsecondsisgivenby

V=5t2–12t+7

6. PointCdividedthelineABgivenbelowexternallyintheratio5:2

B

A

Byconstruction,determinethepositionofpointc
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7. Intheyear2003,thepopulationofacertaindistrictwas1.8million.Thirtyper

centofthepopulationwasintheagegroup15–40years.Inthesameyear,

120,000

peopleinthedistrictvisitedtheVoluntaryCounselingandTesting(VCT)centre

foranHIVtest.

Ifapersonwasselectedatrandom from thedistrictinthisyear.Findthe

probabilitythat

thepersonvisitedaVCTcentreandwasintheagegroup15–60years.

8. Usetablesofreciprocalsonlytoworkout

3

0.6735
+

3

0.156

9. Givethatxoisanangleinthefirstquadrantsuchthat8sin2x+2cosX-5=0
Find:

a) Cosx b) tanx

10. Omoloboughtanewcarforksh.800,000.After5years,hesolditthrough

asecond-handcardealer.Thedealerchargedacommissionof4%forthesale

ofthecar.IfOmoloreceivedKsh.480,000,calculatetheannualrateofdepreciation

ofthecar.

11. Thetablebelowshowssomevaluesofthefunctiony=x2+3

X 0 1/2 1 11/2 2 21/2 3 31/2 4 41/2 5 51/2 6

y 3 4 51/4 7 12 151
/4 19 28 39

a) Completethetable

b) Usethemid–ordinaterulewithsixordinatestoestimatetheareaboundedby

y=x÷3,they–axis,thex–axisandthelinex=6

12. InthefigurebelowPQRSisatrapezium withSRparalleltoPQSR=5cm,
RQ=4cm,QS=8cm andPQ=10cm.
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Calculate:

a) ThesizeofangleQSR

b) TheareaoftrianglePQS

13. Thefigurebelowrepresentsahexagonofside5cm.

Findthevolumeoftheprism.

14. Thefigurebelowshowsacircle,centre,Oofradius7cm.TPandTQare

tangentstothecircleatpointsPandQrespectively.OT=25cm.

CalculatethelengthofthechordPQ
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15. ThefigurebelowisatriangleXYZ.Usingapairofcompassesandaruleronly,

constructaninscribedcirclesuchthatthecentreofthecircleandthepointxare

theoppositesidesoflineyz

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

perpendicular

bisectorofPQ:givingtheanswerintheform y=mx+c

.

SECTIONII(48MKS)

17. Thetablebelowshowsmonthlyincometaxratesfortheyear2003.

MonthlytaxableincomeinKsh.Tax

rates(Percentage)1-9860

9681–18800

27921–37040

37041andabove

10%

15%

20%

25%

30%

Intheyear2003.OleSanguya‘smonthlyearningswereasfollows:-BasicsalaryKsh

20600

Houseallowance ksh12000

Medicalallowance Ksh2880

Transportallowance Ksh340.

OleSanguyawasentitledtoamonthlytaxreliefofKsh1056.

Calculate:

a) Hismonthlytaxableincome

b) ThemonthlytaxpaidbyOleSanguya.

X

Z

Y
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18. Theequationofacurveisgiveny=x2+4x2–2

a) Determinethecoordinatesofthetumingpointsofthecurve,correctto1decimal

place.

b) Usetheequationofthecurvetocompletethetablebelow.

X -4 -3 -2 -1 0 1
y -2 6 1

c) i)Onthegridprovided,usethesolutionsinpart(a)andthevaluesin

thetableinpart(b)todrawthecurvefor-4<x<1.

ii) Usethegraphtosolvetheequationx3+4x2–2=0

19.Thefigurebelowrepresentsamodelofasolidstructureintheshapeofa

frustum ofa

conewithhemisphericaltop.Thediameterofthehemisphericalpartis70cm

andis

equaltothediameterofthetopofthefrustum.Thefrustum hasabase

diameterof

28cm andslantheightof60cm.

Calculate

a)Theareaofhemisphericalsurface.

b)Thetotalsurfaceareaofthemodel.

20. Thesimultaneousequationsbelow,aresatisfiedwhenx=1andy=p

-3x+4y=5

qx2–5xy+y2=0
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a) FindthevaluesofPandQ.

b) UsingthevalueofQobtainedin(a)above,findtheothervaluesofxand

ywhichalsosatisfythegivensimultaneousequations.

21. a) IfA,BandCarethepointsPandQarepandqrespectivelyisanother

pointwithpositionvectorr=3q-1/2p.

Expressintermsofpandq.

i) PR

ii) RQhenceshowthatP,QandRarecollinear.

iii) DeterminetheratioPQ:QR.

22. Inthefigurebelow,KM andNarepointsonthecircumferenceofacirclecentre

O.ThepointsK,O,M andpareonastraightline.

PNisatangenttothecircleatN.AngleKOL=1300andangleMKN=400

Findthevaluesofthefollowingangles,statingthereasonsineachcase:

a) <MLNb) <OLNc) <LNPd) <MPN

23. AtriangularplotABCissuchthatthelengthofthesideABistwothirdsthatof

BC.TheratioofthelengthsAB:AC=4:9andtheangleatBisobtuse.

a) ThelengthofthesideBC

b) i) Theareaoftheplot

iii) Thesizeof<ABC

24. Amanwhocanswim at5km/hinstillwaterswimstowardstheeasttocross
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arriver.Iftheriverflowsfrom northtosouthattherateof3km/h

a) Calculate:

i) Theresultantspeed

ii) Thedrift

b)Ifthewidthoftheriveris30m,findthetimetaken,inseconds,forthemanto

crosstheriver.
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MATHEMATICS
K.C.S.EPAPER121/12005

QUESTIONS

SECTION1(52Marks)
Answerallthequestioninthissection

1.Evaluate

¾+1
5

/7÷of2
1
/3

(1
3
/7–

5
/8x

2
/3) (3mks)

2.Expressthenumbers1470and7056,eachasaproductofitsprimefactors

Henceevaluate

14702 Leavingtheanswerinprimeform

7056 (3mks)

3.Theareaofarhombusis60cm2.Giventhatoneofitsdiagonalsis15cm

long,calculatetheperimeteroftherhombus

(3mks)

4.Simplifytheexpression
9t2-25a2

6t2+19at+15a2

(3mks)

5.Thesizeofeachinteriorangleofaregularpolygonisfivetimesthesizeofthe

exteriorangle.Findthenumberofsidesofthepolygon.

(3mks)

6.ApointRdividesalinePQinternallyintheration3:4.AnotherpointS,divides

thelinePRexternallyintheration5:2.GiventhatPQ=8cm,calculatethelength

ofRS,correctto2decimalplaces. (3mks)

7.Giventhatsin(90–x)0=0.8,wherexisanacuteangle,find

withoutusingmathematicaltablesthevalueoftanx0.

8.Twoteachersarechosenrandomlyfrom astaffconsisting3womenand2

mentoattendaHIV/AIDsseminar.Calculatetheprobabilitythatthetwo

teacherschosenare:

(a)Ofthesamesex

(b)Ofoppositesex
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9.InthisquestionMathematicalTablesshouldnotbeused.Thebaseandperpendicular

heightofatrianglemeasuredtothenearestcentimeterare6cm and4cm respectively.

Find

(a)Theabsoluteerrorincalculatingtheareaofthetriangle (2mks)

(b)Thepercentageerrorinthearea,givingtheanswerto1decimalplace(2mks)

10.MakePthesubjectoftheformula

P2=(P–q)(P-r) (3mks)

11.Onthediagram below,thelinewhoseequationis7y–3x+30=0passes

thoughthepointsAandB.PointAonthex-axiswhilepointBis

equidistantfrom x-andy–axes.

Calculatetheco-ordinatesofthepointsAandB (3mks)

12.Acylindricalpieceofwoodofradius4.2cm andlength150cm iscut

lengthintotwoequalpieces.

Calculatethesurfaceareaofonepiece

(Take∏as22/7) (4mks)

13.PointTisthemidpointofastraightlineAB.Giventhepositionvectorsof

AandTarei-j+kand2i+1½krespectively,findthepositionvectorofB

intermsofi,j\andk. (3mks)

14.ThefigurebelowshowsaquadrilateralABCDinwhichAB=8cm,DC=

12cm,<BAD=450,<CBD=900andBCD=300.
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Find:

(a)thelengthofBD (1mk)

(b)ThesizeoftheangleADB (2mks)

15. Abankeitherpayssimpleinterestas5%p.aorcompoundinterest5%p.a

ondeposits.NekesadepositedKshsP inthebankfortwoyearsonsimple

interestterms.Ifshehaddepositedthesameamountfortwoyearson

compoundinterestterms,shewouldhaveearnedKshs210more.

CalculatewithoutusingMathematicsTables,thevaluesofP (4mks)

16. Theacceleration,ams-2,ofaparticleisgivenbya=25–9t2,wheretin

secondsaftertheparticlepassesfixedpointO.

IftheparticlepassesO,withvelocityof4ms-1,find

(a)AnexpressionofvelocityV,intermsoft (2mks)

(b)Thevelocityoftheparticlewhent=2seconds (2mks)

SECTIONII(48mks)

Answeranysixquestionsinthis

section

17. ThedistancebetweentownsM andNis280km.Acarandalorrytravel

from M toN.Theaveragespeedofthelorryis20km/hlessthanthat

ofthecar.Thelorrytakes1h10minmorethanthecartotravelfrom M andN.

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

(b)ThelorrylefttownM at8:15a.m.ThecarlefttownM andovertook

thelorryat12.15p.m calculatethetimethecarlefttownM.

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

relativetoanorigin

O.ApointTdividesPSinternallyintheratio1:6

(a)Find,inthesimplestform,thevectorsOTandQTintermsPandr

(4mks)
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(b)(i)ShowthatthepointsQ,T,andRlieonastraightline (3mks)

(ii)DeterminetheratioinwhichTdividesQR (1mk)

19. Thediagram belowrepresentsarectangularswimmingpool25m long

and10m wide.Thesidesofthepoolarevertical.

Thefloorofthepoolslantsuniformlysuchthatthedepthattheshallowend

is1m atthedeependis2.8m.

(a)Calculatethevolumeofwaterrequiredtocompletelyfillthepool.

(b)Waterisallowedintotheemptypoolataconstantratethroughaninlet

pipe.Ittakes9hoursforthewatertojustcovertheentirefloorofthepool.

Calculate:

(i)Thevolumeofthewaterthatjustcoversthefloorofthepool (2mks)

(ii)Thetimeneededtocompletelyfilltheremainingofthepool (3mks)

20. Thetablebelowgivessomeofthevaluesofxforthefunction

y=½x2+2x+1intheinterval0≤x≤6.

x 0 1 2 3 4 5 6

y 1 3.5 7 11.5 17 23.5 31

(a)Usethevaluesinthetabletodrawthegraphofthefunction (2mks)

(b)(i)Usingthegraphandthemid–ordinaterulewithsix(6)strips,
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(ii)estimatetheareaboundedbythecurve,thex-axis,they-axisand

theline=6.Iftheexactareaoftheregiondescribedin(b)(i)above

is78cm2,calculatethepercentageerrormadewhenthemid–ordinate

ruleisused.Givetheanswercorrecttotwodecimalplaces

(2mks)

21. Thegradientofacurveatpoint(x,y)is4x–3.thecurvehasaminimum

valueof–1/8

(a) Find

(i)Thevalueofxattheminimum point (1mk)

(ii)Theequationofthecurve (4mks)

(b) Pisapointonthecurveinpart(a)(ii)above.Ifthegradientofthe

curveatPis-7,findthecoordinatesofP

(3mks)

22. 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 (4mks)

(b)Usethegraphin(a)abovetodetermine

(i)The60thpercentilemass

(ii)Thepercentageofpotatoeswhosemasseslieintherange53gto68g

(3mks)

23. Aboatwhichtravelsat5km/hinstillwaterissettocrossariverwhichflows

from thenorthat6km/h.Theboatissetonacourseofx0withthenorth.

(a)Giventhatcosx0=3/5,calculate

(i)Theresultantspeedoftheboat

(2mks)

(ii)Theanglewhichthetrackmakeswiththenorth

(2mks)
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(b)Iftheboatistosailonabearingof1350,calculatethebearingofpossible

courseonwhichitcanbeset

(4mks)

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

x -3 -2 -1 0 1 2 2.5

-2x 6 4 2 0 -2 -4 -5

x2 9 4 1 0 1 4 6.25

x3 -27 -8 -1 0 1 8 15.625

Y=x3+x2–2x

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

ofxintheinterval–3≤x≤2.5

(2mks)

(iii)Statetherangeofnegativevaluesofxforwhichyisalsonegative (1mk)

(b)Findthecoordinatesoftwopointsonthecurveotherthan(0,0)at

whichx-

coordinateandy-coordinateareequal

(3mks)
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MATHEMATICS
K.C.S.EPAPER121/12006

QUESTIONS

SECTION1(50MKS)

Answerallthequestionsinthissection

1.Withoutusingmathematicaltablesoracalculatorevaluate

(4mks)

675×135
3

2025

2.Allprimenumberslessthantenarearrangedindescendingordertoform aNumber.

(a)Writedownthenumberformed

(1mk)

(b)Statethetotalvalueoftheseconddigitinthenumberformedin(a)above

(1mk)

3.Simplify (4mks)

p2+2pq+q2

p33-pq2+p2q-q2

4.Inthefigurebelow,ABCDEisaregularpentagonandABFisanequilateral

Triangle (1mk)
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Findthesizeof

a)<ADE (1mk)

b)<AEF (1mk)

c)<DAF (1mk)

5. Solvetheinequality3–2x<x≤2x+5andshowthesolutiononthe

numberline (4mks)

6.Thelengthofarectangleis(3x+1)cm,itswidthis3cm shorterthanitslength.

Giventhattheareaoftherectangleis28cm2,finditslength.

(3mks)

7.Inthisquestion,mathematicaltableshouldnotbeused

AKenyanbankbuysandsellsforeigncurrenciesasshownbelow

Buying Selling

(InKenyashillings) InKenyaShillings

1HongKongdollar 9.74 9.77

1SouthAfricanrand 12.03 12.11

AtouristsarrivedinKenyawith105000HongKongdollarsandchanged

thewholeamounttoKenyanshillings.WhileinKenya,shepent

Kshs403897andchangedthebalancetoSouthAfricanrandbefore

leavingforSouthAfrica.Calculatetheamount,inSouthAfricanrand

thatshereceived. (3mks)

8.Inthisquestionuseapairofcompassesandaruleronly

(a)ConstructtriangleABCsuchthatAB=6cm,BC=8cm and<ABC1350 (2mks)

(b)ConstructtheheightoftriangleABCin(a)abovetakingBCasthebase

(1mk)

9. Alinewithgradientof-3passesthroughthepoints(3.k)and(k.8).Findthe
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valueofkandhenceexpresstheequationofthelineintheform aax+ab=c,

wherea,b,andcareconstants.

10. Withoutusingmathematicaltablesoracalculatorevaluate

6log2 64
3

+10log3 243
5

(3mks)

11. Thediagram belowrepresentsaschoolgatewithdoubleshutters.The

shuttersaresuchopenedthroughanangleof630.

Theedgesofthegate,PQandRSareeach1.8m

CalculatetheshortestdistanceQS,correctto4significantfigures

(3mks)

12. TwopointsPandQhavecoordinates(-2,3)and(1,3)respectively.A

translationmappoint

PtoP‘(10,10)

(a)FindthecoordinatesofQ‘theimageofQunderthetranslation

(1mk)

(b)ThepositionvectorofPandQ in(a)abovearepandqrespectively

giventhatmp–nq=(-12
9)

Findthevalueofm andn (3mks)

13. Thediagram belowrepresentsarightpyramidonasquarebaseofside

3cm.Theslantofthepyramidis4cm.
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(a)Drawanetofthepyramid (2mks)

(b)Onthenetdrawn,measuretheheightofatriangularfacefrom

thetop

ofthePyramid

(1mk)

14. HadijaandKagendoboughtthesametypesofpensandexercisebooksfrom

thesameshopHadijabought2pensand3exercisebooksforKshs78.

Kagendoboughtpensand4exercisebooksforKshs108

Calculatethecostofeachitem (3mks)
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15. Thehistogram belowrepresentsthedistributionofmarksobtainedinatest.

ThebarmarkedAhasaheightof3.2unitsandawidthof5units.The

barmarkedBhasaheightof1.2unitsandawidthof10units

IfthefrequencyoftheclassrepresentedbybarBis6,determinethe

frequency

oftheclassrepresentedbybarA.

16. AcirclecentreO,hatheequationx2+y2=4

Theareaofthecircleinthefirstquadrantisdividedinto5verticalstripsof

width0.4cm

(a)Usetheequationofthecircletocompletethetablebelowforvaluesofy

correctto2decimalplaces (1mk)

X 0 0.4 0.8 1.2 1.6 2.0
Y 2.00 1.60 0

(b)Usethetrapezium ruletoestimatetheareaofthecircle (3mks)
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SECTIONII(50MKS)

Answeranyfivequestionsinthissection)

17. Intheyear2001,thepriceofasofasetinashopwasKshs12,000

(a) Calculatetheamountofmoneyreceivedfrom thesalesof240sofa

setsthatyear (2mks)

(b)(i)Intheyear2002thepriceofeachsofasetincreasedby25%

whilethenumberofsetssolddecreasedby10%

Calculatethepercentageincreaseintheamountreceivedfrom thesales

(3mks)

(ii)Ifattheendofyear2002,thepriceofeachsofasetchangedinthe

ration16:15,calculatethepriceofeachsofasetintheyear2003

(1mk)

(c)Thenumberofsofasetssoldintheyear2003wasP%lessthanthenumber

soldintheyear200.CalculatethevalueofP,giventhattheamounts

receivedfrom salesifthetwoyearswereequal.

(4mks)

18. OntheCartesianplanebelow,trianglePQRhasverticesP(2,3),Q(1,2)andR(4,1)

whiletrianglesP″Q″R″hasverticesP″(-2,3),Q″(-1,2)andR″(-4,1)

(a)DescribefullyasingletransformationwhichmapstrianglePQRonto

triangleP″Q″R″ (2mks)
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(b)Onthesameplane,drawtriangleP‘Q‘R‘,theimageoftrianglePQR,

underreflectioninliney=-x (2mks)

(c)DescribefullyasingletransformationwhichmapstriangleP‘Q‘R‘onto

triangleP″Q″R″ (2mks)

(d)Draw triangleP″Q″R″suchthatitcanbemappedontotrianglePQRby

apositivequarterturnabout(0,0)

(2mks)

(e)Stateallpairsoftrianglethatareoppositelycongruent

(2mks)

19. Thediagram below(notdrawntoscale)representsthecross-sectionofa

solidprism ofheight8.0cm (3mks)

(a)Calculatethevolumeoftheprism (3mks)

(b)Giventhatthedensityoftheprism is5.75g/cm3,calculateitsmassingrams

(2mks)

(c)Asecondprism issimilartofirstonebutismadeofadifferentmaterials.

Thevolumeofthesecondis246.24cm3

(i)Calculatetheareaofthecrosssectionofthesecondprism

(3mks)

(ii)Giventhattheratioofthemassofthefirsttothatofthesecondis2:5

andthedensityofthesecondprism

(2mks)

20. AbusleftMombasaandtraveledtowardsNairobiatanaveragespeedof

60km/hr.After21/2hours;acarleftMombasaandtraveledalongthesame

roadatanaveragespeedof100km/hr.IfthedistancebetweenMombasa

andNairobiis500km,Determine

(a)(i)Thedistanceofthebusfrom Nairobiwhenthecartookoff
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(2mks)

(ii)Thedistancethecartraveledtocatchupwiththebus

(b)Immediatelythecarcaughtupwiththebus,thecarstoppedfor25minutes.

Findthenewaveragespeedatwhichthecartraveledinordertoreach

Nairobiatthesametimeasthebus.

(4mks)

21. ThefigurebelowrepresentsaquadrilateralpieceoflandABCDdivided

intothreetriangularplotsThelengthsBEandCDare100m and80m

respectively.AngleABE=300<ACE=450and<ACD=1000

Findtofoursignificantfigures:

(i)ThelengthofAE (2mks)

(ii)ThelengthofAD

(3mks)

(iii)theperimeterofthepieceofland (3mks)

(b)Theplotsaretobefencedwithfivestrandsofbarbedwireleavinganentrance

of2.8m widetoeachplot.Thetypeofbarbedwiretobeusedissoldinrolls

oflengths480m.Calculatethenumberofrollsofbarbedwirethatmustbe

boughttocompletethefencingoftheplots (2

mks)

22. Inthediagram below,thecoordinatesofpointsAandBare(1,6)and(15,6)

respectively)PointNisonOBsuchthat3ON=2OB.LineOAisproduced

toLsuchthatOL=3OA
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(a)FindvectorLN (3mks)

(b)GiventhatapointM isonLNsuchthatLM:MN=3:4,findthe

coordinatesofM

(2mks)

(c)IflineOM isproducedtoTsuchthatOM:MT=6:1

(i)FindthepositionvectorofT

(1mk)

(ii)ShowthatpointsL,TandBarecollinear (4mks)

23. Thefigurebelowisamodelrepresentingastoragecontainer.Themodel

whosetotalheightis15cm ismadeupofaconicaltop,ahemispherical

bottom andthemiddlepartiscylindrical.Theradiusofthebaseofthe

coneandthatofthehemisphereareeach3cm.Theheightofthe

cylindricalpartis8cm.
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(a)Calculatetheexternalsurfaceareaofthemodel

(4mks)

(b)Theactualstoragecontainerhasatotalheightof6metres.Theoutside

oftheactualstoragecontaineristobepainted.Calculatetheamountof

paint

requiredifanareaof20m2requires0.75litresofthepaint (6

mks)

24. AparticlemovesalongstraightlinesuchthatitsdisplacementSmetres

from agivenpointisS=t3–5t2+4wheretistimeinseconds

n

d

(a)thedisplacementofparticleatt=5

(2mks)

(b)thevelocityoftheparticlewhent=5

(3mks)

(c)thevaluesoftwhentheparticleismomentarilyatrest (3mks)

(d)Theaccelerationoftheparticlewhent=2 (2mks)
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MATHEMATICS
K.C.S.EPAPER121/12007

QUESTIONS
Answerallthequestionsinthissection.

1.Evaluatewithoutusingmathematicaltablesoracalculator

0.0084x1.23x3.5,

2.87x0.056

Expressingtheanswerasafractioninitssimplestform

(2mks)

2.Thesizeofaninteriorangleofaregularpolygonis3x0whileitsexterior

angleis(x-20)0.Findthenumberofsidesofthepolygon

(3mks)

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

(2mks)

4.AKenyanbusinessmanboughtgoodsfrom Japanworth2,950000Japanese

yen.Onarrivalin

Kenyacustom dutyof20%waschargedonthevalueof

thegoods.Iftheexchangerateswereasfollows

1USdollar=118JapaneseYen

1USdollar=76Kenyashillings

CalculatethedutypaidinKenyashillings (3mks)

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

Calculatethevaluesofaandb

(4mks)

6.Simplifytheexpression15a2b–10ab2

3a2–5ab+2b2 (3mks)

7.Asquarebrassplateis2mm thickandhasamassof1.05kg.Thedensityof

thebrassis8.4g/cm3.Calculatethelengthoftheplateincentimeters (3

mks)

8.Giventhatxisanacuteangleandcosx=
2 5

5
,findwithoutusingmathematical

tablesoracalculator,tan(90–x)0.
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9.Acylindricalsolidofradius5cm andlength12cm floatslengthwiseinwaterto

adepthof2.5cm asshowninthefigurebelow.

Calculatetheareaofthecurvedsurfaceofthesolidincontactwithwater,correct

to4significantfigures (4mks)

10.Inthefigurebelow<A=620,<B=410,BC=8.4cm andCNisthebisector

of<ACB.

CalculatethelengthofCNto1decimalplace.

(3mks)

11.Infourteenyearstime,amotherwillbetwiceasoldasherson.Fouryearsago,

thesum oftheirageswas30years.Findhowoldthemotherwas,whentheson

wasborn. (4mks)

12.(a)Drawaregularpentagonofside4cm

(1mk)

(b)Onthediagram drawn,constructacirclewhichtouchesallthesidesof

thepentagon

(2mks)
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13.Thesum oftwonumbersxandyis40.writedownanexpression,intermsof

x,forthesum ofthesquaresofthetwonumbers.

Hencedeterminetheminimum valueofx2+y2

(4mks)
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14.Inthefigurebelow,PQRisanequilateraltriangleofside6cm.ArcsQR,PR

andPQarcsofcircleswithcentersatP,QandRrespectively.

Calculatetheareaoftheshadedregionto4significantfigures

(4mks)

15.PointsLandM areequidistantfrom anotherpointK.ThebearingofLfrom

Kis3300.ThebearingofM from Kis2200.

CalculatethebearingofM from L (3mks)

16.Arallycartraveledfor2hours40minutesatanaveragespeedof120km/h.

Thecarconsumesanaverageof1litreoffuelforevery4kilometers.

AlitreofthefuelcostsKshs59

Calculatetheamountofmoneyspentonfuel

(3mks)

SECTIONII(50mks)

Answeranyfivequestionsinthis

section

17.Threebusinesspartners:AshaNangilaandCheropcontributedKshs60,000,

Kshs85,000andKshs105000respectively.Theyagreedtoput25%ofthe

profitbackintobusinesseachyear.Thayalsoagreedtoputaside40%ofthe

remainingprofittocaterfortaxesandinsurance.Therestoftheprofitwouldthen

besharedamongthepartnersintherationoftheircontributions.Attheendofthe

firstyear,thebusinessrealizedagrossprofitofKshs225000

(a)CalculatetheamountofmoneyCheropreceivedmorethanAshaattheend

ofthefirstyear (5mks)

(b)NangilafurtherinvestedKshs25,000intothebusinessatthebeginningof

the

secondyear.Giventhatthegrossprofitattheendofthesecondyear

increased
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intheratio10:9,calculateNangila‘sshareoftheprofitattheendofthe

secondyear. (5mks)

18.Inthediagram belowPArepresentsanelectricitypostofheight9.6m.

BBandRCrepresentstwostoreybuildingsofheights15.4m and33.4m

respectively.TheangleofdepressionofAfrom Bis5.50Whiletheangle

ofelevationofCfrom Bis30.50andBC=35m.

(a)Calculate,tothenearestmetre,thedistanceAB (2mks)

(b)Byscaledrawingfind,

(i)ThedistanceACinmetres

(5mks)

(ii)<BCAandhencedeterminetheangleofdepressionofAfrom C

(3mks)

19.Afrequencydistributionofmksobtainedby120candidatesistoberepresented

inahistogram.Thetablebelowshowsthegroupedmks.Frequenciesforallthe

groupsandalsotheareaandheightoftherectangleforthegroup30–60mks.

Mks 0-10 10-30 30-60 60-70 70-100

Frequency 12 40 36 8 24

Areaofrectangle 180

Heightofrectangle 6

(a)(i)Completethetable (4mks)

(ii)Onthegridprovidedbelow,drawthehistogram (2mks)

(b)(i)Statethegroupinwhichthemedianmarklies

(1mk)
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(ii)Averticallinedrawnthroughthemedianmkdividesthetotalareaof

thehistogram intotwoequalparts

Usingthisinformationorotherwise,estimatethemedianmark

(3mks)

20.Aretailerplannedtobuysomecomputersform awholesalerforatotalof

Kshs1,800,000.Beforetheretailercouldbuythecomputersthepriceperunit

wasreducedbyKshs4,000.Thisreductioninpriceenabledtheretailertobuy

fivemorecomputersusingthesameamountofmoneyasoriginallyplanned.

(a)Determinethenumberofcomputerstheretailerbought

(6mks)

(b)Twoofthecomputerspurchasedgotdamagedwhileinstore,therestwere

soldandtheretailermadea15%profit

Calculatetheprofitmadebytheretaileroneachcomputersold

(4mks)

21.Inthefigurebelow,OQ=qandOR=r.PointXdividesOQintheratio1:2

andYdividesORintheratio3:4linesXR andYQintersectatE.

(a)Expressintermsofqandr

(i)XR (1mk)

(ii)YQ (1mk)

(b)IfXE=m XRandYE=nYQ,expressOEintermsof: (1mk)

(i)r,qandm

(ii)r,qandn (1mk)

(c)Usingtheresultsin(b)above,findthevaluesofm andn. (6mks)
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22.Twocylindricalcontainersaresimilar.Thelargeronehasinternalcross-section

areaof45cm2andcanhold0.945litresofliquidwhenfull.Thesmaller

containerhasinternalcross-sectionareaof20cm2

(a)Calculatethecapacityofthesmallercontainer

(b)Thelargercontainerisfilledwithjuicetoaheightof13cm.Juiceisthendrawn

from isandemptiedintothesmallercontaineruntilthedepthsofthejuiceinboth

containersareequal.

Calculatethedepthsofjuiceineachcontainer.

(2mks)

(c)Onfifthofthejuiceinthelargercontainerinpart(b)aboveisfurtherdrawn

andemptiedintothesmallercontainer.Findthedifferenceinthedepthsof

thejuiceinthetwocontainers.

(4mks)

23.(a)Findtheinverseofthematrix [9 8
7 6] (2mks)

(b)Inacertainweekabusinessmanbought36bicyclesand32radiosfortotal

ofKshs227280.Inthefollowingweek,hebought28bicyclesand24radios

foratotalofKshs174960

Usingmatrixmethod,findthepriceofeachbicycleandeachradiothathe

Bought (4mks)

(c)Inthethirdweek,thepriceofeachbicyclewasreducedby10%whiletheprice

ofeachradiowasraisedby10%.Thebusinessmanboughtasmanybicycles

andasmanyradiosashehadboughtinthefirsttwoweeks.

Findbymatrixmethod,thetotalcostofthebicyclesandradiosthatthe

businessmanboughtinthethirdweek. (4mks)
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24. Thediagram onthegridbelowrepresentsasextractofasurvey

mapshowingtwoadjacentplotsbelongingtoKazunguandNdoe.

Thetwodisputethecommonboundarywitheachclaimingboundaryalong

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

representspoints

ontheboundariesasclaimedbyKazunguNdoerespectively.
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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)OnthegridprovidedabovedrawandlabeltheboundariesasclaimedbyKazungu

andNdoe

(2mks)
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MATHEMATICS
K.C.S.EPAPER121/12008

QUESTIONS

SECTION1(50MAKS)

Answerallquestionsinthissection.

1. Withoutusingacalculator,evaluate

-8+(-5)x(-8)-(-6)

-3+(-8)÷2x4 (2mks)

2. Simplify

27
2

3
÷24

32
-
3

5

(3mks)

3. Simplifytheexpression
a4-b4

a3-ab2

(3mks)

4. Mapesatraveledbytrainfrom ButeretoNairobi.ThetrainleftButereon

aSundayat2350hoursandtraveledfor7hours15minutestoreachNakuru.

Aftera45minutesstopinNakuru,thetraintook5hours40minutestoreach

Nairobi.

Findthetime,inthe12hoursclocksystem andthedayMapesaarrivedin

Nairobi. (2mks)

5.Thefigurebelowshowsanetofasolid

Belowisapartofthesketchofthesolidwhosenetisshownabove.
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Completethesketchofthesolid,showingthehiddenedgeswithbrokenlines.

(3mks)

6. AfueldealermakesaprofitofKshs.520forevery1000litresofpetrolsold

andKsh.480forevery1000litresofdieselsold.

Inacertainmonththedealersoldtwiceasmuchdieselaspetrol.Ifthetotal

fuelsoldthatmonthwas900,000litres,findthedealer‘sprofitforthemonth.

(3mks)

7. Aliquidsprayofmass384gispackedinacylindricalcontainerofinternal

radius3.2cm.Giventhatthedensityoftheliquidis0.6g/cm3,calculate

to2decimalplacestheheightoftheliquidinthecontainer.

(3mks)

8. LineBCbelowisasideofatriangleABCandalsoasideofaparallelogram

BCDE.

B C

Usingarulerandapairofcompassesonlyconstruct:

(i) ThetriangleABCgiventhatABC=1200andAB=6cm (1mk)

(ii) Theparallelogram BCDEwhoseareaisequaltothatofthetriangle

ABCandpointEisonlineAB (3mks)

9.Asolidmetalsphereofradius4.2cm wasmeltedandthemoltenmaterial

usedtomakeacube.

Findto3significantfiguresthelengthofthesideofthecube.

(3mks)

10.Anangle0f1.8radiansatthecentreofacirclesubtendsanareaoflength

23.4cm

Find;
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a) Theradiusofthecircle (2mks)

b) Theareaofthesectorenclosedbythearcandtheradii. (2mks)

11.ThreeverticesofarhombusABCDare;A(-4,-3),B(1,-1)andcareconstants.(2mks)

a) Drawtherhombusonthegridprovidedbelow. (2mks)

b) FindtheequationofthelineADintheform y=mx+c,whereand

careconstants. (2mks)

12.TwomatricesAandBaresuchthat

GiventhatthedeterminantofAB=4,findthevalueofk.

13. Arectangularandtwocircularcut-outsofmetalsheetofnegligiblethickness

areusedtomakeaclosedcylinder.Therectangularcut-outhasaheightof

18cm.Eachcircularcu-outhasaradiusof5.2cm.Calculateintermsof,

thesurfaceareaofthecylinder (3mks)

14. Giventhatlog4=0.6021andlog6=0.7782,withoutusingmathematicaltables

oracalculator,evaluatelog0.096.

(3mks)

15. TheequationoflineL1is2y-5x-8=0andlineL2passesthroughthepoints
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(-5,0)and(5,-4).

WithoutdrawingthelinesL1andL2showthatthetwolinesareperpendicular

toeachother.

(3mks)

16 Solvetheequation;

2cos2θ=1forθ≤3600 (4mks)

SECTIONII(50MKS)

Answeranyfivequestionsinthis

section.

17 a) TheratioofJuma‘sandAkinyi‘searningswas5:3Juma‘searningsrose

toKsh8400afteranincreaseof12%.

CalculatethepercentageincreaseinAkinyi‘searningsgiventhatthesum

oftheirnewearningswasKsh.14100.

(6mks)

b) JumaandAkinyicontributedallthenewearningstobuymaizeat

Ksh1175perbag.

ThemaizewasthensoldatKsh1762.50perbag.Thetwosharedallthe

moneyfrom thesalesofthemaizeintheratiooftheircontributions.

CalculatetheamountthatAkinyigot.

(4mks)

18. Thefigurebelowisasketchofthecurvewhoseequationisy=x2+x+5.

Itcutstheliney=11atpointsPandQ.

a) Findtheareaboundedbythecurve=x2+x+5andtheliney=11usingthe
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trapezium rulewith5strips. (5mks)

b) Calculatethedifferenceintheareaifthemid-ordinaterulewith5

ordinateswasusedinsteadofthetrapezium rule.

(5mks)

19 InthefigurebelowAB=P,AD=q,DE=½ABandBC=2/3BD

a)Findntermsofparidqthevectors:

(1mk)

(i)BD; (1mk)

(ii)BC; (1mk)

(iii)CD; (1mk)

(iv)AC. (2mks)

b)GiventhatAC=KCE,wherekisascalar,find

(i) Thevalueofk (4mks)

(ii)TheratioinwhichCdividesAE (1mk)

20. Thediagram belowrepresentstwoverticalwatch-towersABandCDonalevel

ground.PandQaretwopointsonastraightroadBD.Theheightofthetower

ABis20m roadaBDis200m.
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a)Acarmovesfrom BtowardsD.AtpointP,theangleofdepressionofthe

carfrom pointAis11.30.CalculatethedistanceBPto4significantfigures.

(2mks)

b)Ifthecartakes5secondstomovefrom PtoQatanaveragespeedof

36km/h,calculatetheangleofdepressionofQfrom Ato2decimalplaces

c) GiventhatQC=50.9m,calculate; (3mks)

(i)TheheightofCDinmetersto2decimalplaces; (2mks)

(ii)TheangleofelevationofAfrom Ctothenearestdegree.

(3mks)

21. Thediagram belowshowsatriangleABCwithA(3,4),B(1,3)andC(2,1).



98
Formarkingschemes,contact/Whatsapp-0746711892

a) Draw∆AB́Ćtheimageof∆ABCunderarotationof+900

about(0,0).

(

2

m

k

s)

b) Drawn∆A″B″theimageofA∆B″C″underareflectionintheliney=x.

(2mks)

c) Draw∆AB″C.theimageunderarotationof-900about(0,0)

(2mks)

d) Describeasingletransformationthatmaps∆ABC″onto∆A‴B‴C‴(2mks)

e) Writedowntheequationsofthelinesofsymmetryofthequadrilateral

BB″A‴A‴ (2mks)

22. Thediagram belowrepresentsaconicalvesselwhichstandsvertically.The

whichstandsvertically,Thevesselscontainswatertoadepthof30cm.The

radiusofthesurfaceinthevesselis21cm.(Takeπ=22/7).
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a) Calculatethevolumeofthewaterinthevesselsincm3

b) Whenametalsphereiscompletelysubmergedinthewater,thelevelof

thewaterinthevesselsrisesby6cm.

Calculate:

(i)Theradiusofthenewwatersurfaceinthevessel; (2mks)

(ii)Thevolumeofthemetalsphereincm3

(3mks)

(iii)Theradiusofthesphere. (3mks)

23. Agroupofpeopleplannedtocontributeequallytowardsawaterproject

whichneededKsh200000tocomplete,However,40membersofthegroup

withoutfrom theproject.Asaresult,eachoftheremainingmemberswere

tocontributeKsh2500.

a) Findtheoriginalnumberofmembersinthegroup. (5mks)

b) FortyfivepercentofthevalueoftheprojectwasfundedbyConstituency

DevelopmentFund(CDF).Calculatetheamountofcontributionthat

wouldbemadebyeachoftheremainingmembersofthegroup.

(3mks)

c) Member‘scontributionswereintermsoflabourprovidedandmoney

contributed.Iftheratioofthevalueoflabourtothemoneycontributed

was6:19;calculatethetotalamountofmoneycontributedbythemembers.

(2mks)

24. Thedistancesmetresfrom afixedpointO,coveredbyaparticleaftert

secondsisgivenbytheequation;
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S=t3-6t2+9t+5.

a) Calculatethegradienttothecurveatt=0.5seconds

(3mks)

b) Determinethevaluesofsatthemaximum andminimum turning

pointsofthecurve. (4mks)

c) Onthespaceprovided,sketchthecurveofs=t3-6t2+9t+5.

(3mks)



101
Formarkingschemes,contact/Whatsapp-0746711892

MATHEMATICS
K.C.S.EPAPER121/12009

QUESTIONS

Answerallthequestionsinthissectioninthespacesprovided

1.Withoutusingmathematicaltablesorcalculator,evaluate

(3mks)

5184
6×18÷9+(5-3)

2.Withoutusingacalculator,evaluate,

2
1

4
+

3

5
÷

5

6
of2

2

5

1
2

10

leavingtheanswerasa

fractioninitssimplestform

(3mks)

3. Giventhattheratiox:y=2:3,findtheratio(5x-2y):(x+y)

(3mks)

4. Abustravelingatanaveragespeedof63km/hleftastationat8.15a.m.find

theaveragespeedofthecar. (3mks)

5. WithoutusingLogarithm tablesorcalculators,evaluate,
64

-
1

2×27000
2

3

2-4×30×52

(4mks)

6. ThefigurebelowrepresentsaplotoflandABCDsuchthatAB=85m,BC=75m ,

CD=60m DA=50m andangleABC=900

60

75m

50

85mA

D

C

B
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Determinetheareaoftheplotinhectarescorrecttotwodecimalplaces.

(4mks)

7.Awatchwhichlosesahalf-minuteeveryhourwassettoreadthecorrecttimeat

0545honMonday.Determinethetimeinthe12-hoursystem,thewatchwill

showonthefollowingFridayat1945

(3mks)

8.Simplifytheexpression12x2+ax=6a2

9x2-4a2 (3mks)

9.Alinewhichjoinsthepointsa(3,k)andB(-2,5)isparalleltoanotherline

whoseequationis

5y+2x=10

Findthevalueofk. (3mks)

10.Thesizeofaninteriorangleofaregularpolygonis6½timesthatofits

exterior

angledeterminethenumberofsidesofthepolygon.

(3mks)

11.LineABshownbelowisasideofatrapezium ABCDinwhichangleABCin

whichangle

ABC=1050,BC=4cm,

CD=5cm andCDisparalleltoAB.

A B

Usingarulerandapairofcompassesonly:

a)Completethetrapezium; (3mks)

b)LocatepointtonlineABsuchthatangleATD=900 (1mk)

12.Anelectricpoleissupportedtstandverticallyonalevelgroundbyatight

wire.Thewireispeggedatadistanceof6metresfrom thefootofthepoleas

shown.
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Theanglewhichthewiremakeswiththegroundisthreetimestheangleit

makes

withthepole.Calculatethelengthofthewiretothenearestcentimeter.

(3mks)

13.Givetheequation:Sin(3x+300)=
3

2
,for00≤x≤900

(4mks)

14.ThediagonalsofarhombusPQRSintersectatT.Giventhatp(2,2),Q(3,6)

AndR(-1,5):

a)DrawtherhombusPQRSonthegridprovided; (1mk)

b)StatethecoordinatesofT. (1mk)

15. AbdisoldaradiocostingKshs3800ataprofitof20%.Heearneda

commissionof22½5ontheprofit.Findtheamountheearned.

(2mks)

16.Thefollowingdatawasobtainedforthemassesofcertainanimals.

Mass(xkg) Frequency

1.5≤x<5.5

5.5≤x<7.5

7.5≤x<13.5

13.5≤x<155

16

20

18

14

Completethehistogram onthegridprovided

Wire

6metres
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(3mks)

SECTIONII(50MKS)

Answeronlyfivequestionsinthissectioninthespacesprovided.

17 Inthefigurebelow(notdrawntoscale),AB=8cm,AC=6cm,AD=7cm,

CD=2.82cm andangleCAB=500

Calculate,to2decimalplaces

a) ThelengthBC, (2mks)

b) ThesizeofangleABC, (3mks)

c) ThesizeofangleCAD, (3mks)

d) TheareaoftriangleACD (2mks)

Mass

Frequency
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b) ExpressvectorNM intermsofOB (1mk)

c) PointPmapsontoPbyatranslation[-58]giventhat

OP=OM +2MN,findthecoordinatesofP. (3mks)

18.Themarksscoredbyagroupofpupilsinamathematicstestwereasrecorded

inthetablebelow

Marks Frequency

0-9

10-19

20-29

30-39

40-49

50-59

60-69

70-79

80-89

90-99

1

2

4

7

10

16

20

6

3

1

a) i)Statethemodalclass (1mk)

ii)Determinetheclassinwhichthemedianmarklies (2mks)

b) Usinganassumedmeanof54.4,calculatethemeanmark

(7mks)
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19.AschoolplannedtobuyxcalculatorsforatotalcostofKshs16200.The

supplieragreedtoofferadiscountofKshs60percalculator.Theschool

wasthenabletogetthreeextracalculatorsforthesameamountofmoney.

a) Writeanexpressionintermsofx,forthe:

i) Originalpriceofeachcalculator. (1mk)

ii) Priceofeachcalculatorafterthediscount (1mk)

b) Form anequationinxandhencedeterminethenumberofcalculators

theSchoolbought. (5mks)

c) Calculatethediscountofferedtotheschoolasapercentage

(3mks)

20. ThepositionvectorsofpointsAandBwithrespecttotheoriginO,are[-58]
and [12

-5] respectively

a) Find:

i) ThecoordinatesofNandM;

(3mks)

ii) ThemagnitudeofNm

(3mks)

21. Aglass,intheform ofafrustum ofacone,isrepresentedbythediagram below.

Theglasscontainswatertoaheightof9cm,.Thebottom oftheglassisa

circleofradius2cm whilethesurfaceofthewaterisacircleofradius6cm.
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a) Calculatethevolumeofthewaterintheglass (3mks)

b) Whenasphericalmarbleissubmergedintothewaterintheglass,

thewaterlevelrisesby1cm.

Calculate:

i) Thevolumeofthemarble; (4mks)

ii) Theradiusofthemarble

(3mks)

22.Thediagram belowshowsthespeed-timegraphforatraintravelingbetween

twostations.Thetrainstartsfrom restandacceleratesuniformlyfor150seconds.

Itthentravelsataconstantspeedfor300secondsandfinallydeceleratesuniformly

for200seconds.

Speed(m/s)
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Timeinseconds

Giventhatthedistancebetweenthetwostationsis10450m,

calculatethe:

a)Maximum speed,inKm/h,thetrainattained; (3mks)

Acceleration,

b)Distancethetraintraveledduringthelast100seconds;

(2mks)

c)Timethetraintakestotravelthefirsthalfofthejourney.

(3mks)

23. ThreepointsP,QandRareonalevelground.Qis240m from Pona

bearingof2300.Ris120m totheeastofP

a) Usingascaleof1cm torepresent40m,drawadiagram toshowthe

positionsofP,QandRinthespaceprovidedbelow. (2mks)

b) Determine

i) ThedistanceofRfrom Q (2mks)

ii) ThebearingofRfrom Q (2mks)

c) AverticalpoststandsatPandanotheroneatQ.Abirdtakes

18secondstoflydirectlyfrom thetopofthepostatqtothe

topofthepostatP.

GiventhattheangleofdepressionofthetopofthepostatPfrom thetop

ofthepostatQis90,

Calculate:

i)Thedistancetothenearestmetre,thebirdcovers;

(2mks)

ii)ThespeedofthebirdinKm/h (2mks)

24.a)Onthegridprovided,drawagraphofthefunction
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Y=½x2–x+3for0≤x≤6

(3mks)

b) Calculatethemid-ordinatesfor5stripsbetweenx=1andx=6,andhence

Usethemid-ordinateruletoapproximatetheareaunderthecurvebetween

x=1,x=6andthex-axis. (3mks)

c) Assumingthattheareadeterminedbyintegrationtoetheactualarea,

calculatethepercentageerrorinusingthemid-ordinaterule.

(4mks)
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MATHEMATICS
K.C.S.EPAPER121/12010

QUESTIONS

SECTION1(50MKS)

Answerallthequestionsinthespacesprovided.

1.Withoutusingacalculatorevaluate,

-2(5+3)-9÷3+5

-3X-5+-2X4 (3mks)

2.Kutuwithdrewsomemoneyfrom abank.Hespent3
/8ofthemoneytopayfor

Mutua’sschoolfeesand2
/5topayforTatu’sfees.IfheremainedwithKsh12,330.

calculatetheamountofmoneyhepaidforTatu’sschoolfees.

(4mks)

3.Astraightline/passesthroughthepoint(3,-2)andisperpendiculartoaline

whoseequationis2y–4x=1.

Findtheequationof/intheform y=mx+c,wherem andcareconstants.
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(3mks)

4.Abusleftapetrolstationat9.20a.m andytraveledatanaveragespeedof75km/h

toatownN.At9.40a.m ataxitravelingatanaveragespeedof95mk/h,leftthe

samepetrolstationandfollowedtherouteofthebus.

Determinethedistance,from thepetrolstation,coveredbythetaxiathetimeit

caughtupwiththebus. (3mks)

5.Thesum ofthreeconsecutiveoddintegersisgreaterthan219.Determinethe

firstthreesuchintegers. (3mks)

6.AKenyancompanyreceivedUSDollars100,000.Themoneywasconverted

intoKenyashillingsinabankwhichbuysandsellsforeigncurrenciesasfollows:

Buying Selling

(inKenyashillings) (inKenyashillings)

1USDollar 77.24 77.44

1SterlingPound 121.93 122.27

(a)Calculatetheamountofmoney,inKenyashillings,thecompanyreceived.

(2mks)

(b)ThecompanyexchangedtheKenyashillingscalculatedin(a)above,into

sterlingpoundstobuyacarfrom Britain.Calculatethecostofthecarto

theneareststerlingpound. (2mks)

7.Inthefigurebelow,OPQRisatrapezium inwhichPQisparalleltoORandM is

themid-pointofQR.OP=p,OR=randPQ=1OR.

FindOM intermsofpandr. (3mks)

8.Withoutusingmathematicaltablesoracalculator,evaluate272/
3X 81-1/4

16 (3mks)

9.Thefigurebelowisanetofacubewithsomedotsontwofaces.
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Giventhatthenumberofdotsonpairsofoppositefacesaddupto7,fillin

appropriatedotsineachoftheemptyfaces.

(2mks)

10.Usingarulerandapairofcompassesonly,constructarhombusQRST

inwhichanangleTQR=600andQS=10cm.

(3mks)

11.Afruitvendorbought1948orangesonaThursdayandsold750ofthem onthe

sameday.OnFriday,hesold240moreorangesthanonThursday.OnSaturday

hebought560moreoranges.Laterthatday,hesoldalltheorangeshehadat

apriceofKsh8each.

Calculatetheamountofmoneythevendorobtainedfrom thesalesofSaturday.

(4mks)

12.Simplifytheexpressionx2 +x–4xy–4x

(x+1)(4xy2-xy) (3mks)

13.Giventhat3θisanacuteangleandsin3θ0,findthevalueofθ.

(3mks)

14.Acylindricalsolidwhoseradiusandheightareequalhasasurfaceareaof154cm2.

Calculateitsdiameter,correctto2decimalplaces.(TakeЛ=3.142).

(3mks)

15.ThefigurebelowshowstwosectorsinwhichCD andEFarearcsofconcentric

circles,centreO.AngleCOD=2radiansandCE=DF=5cm.

5cm

E

C
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IftheperimeteroftheshapeCDFEis24cm,calculatethelengthofOC.

16. Thehistogram belowrepresentsthedistributionofheightsaofseedlingsofa

certainplant.

Theshadedareainthehistogram represents20seedlings.Calculatethepercentage

numberofseedlingswithheightsofatleast23cm butlessthan27cm.

(3mks)

SECTION2(50MKS)

Answeronlyfivequestionsinthissectioninthespacesprovided.

17.Asaleswomanispaidacommissionof20%ongoodssoldworthoverKsh100,000.

SheisalsopaidamonthlysalaryofKsh12,000.Inacertainmonth,shesold360

handbagsatKsh500each.

(i) Calculatethesaleswoman’searningsthatmonth.

(3mks)

(ii) Thefollowingmonth,thesaleswoman’smonthlysalarywasincreasedby10%.

HertototalearningsthatmonthwereKsh17,600.

2/3

5cm F
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Calculate:

(i) Thetotalamountofmoneyreceivedfrom thesalesofhandbags

thatmonth.

(5mks)

(ii) Thenumberofhandbagssoldthatmonth.

(2mks)

18.Acarpenterconstructedaclosedwoodenboxwithinternalmeasurements.1.5

metres

long,0.8metreswideand0.4metreshigh.Thewoodusedinconstructingthebox

was1-0cm thickandhadadensityof0.6g/cm3.

a). Determinethe:

(i) Volumeincm3,ofthewoodusedinconstructingthebox

(4mks)

(ii) Massoftheboxinkilograms,correctto1decimalplace.

(2mks)

b). Identicalcylindricaltinsofdiameter10cm,height20cm withamassof

120geachwerepackedinthebox.

Calculatethe:

(i) Maximum numberoftinsthatwerepacked.

(2mks)

(ii) Totalmassoftheboxwiththetins. (2mks)

19.a).FindA-1,theinverseofmatrixA= 5 6 (2mks)

7 9

b). Okellobought5physicsbooksand6mathematicsbooksforatotalof

Ksh2,440.

Alibought7physicsbooksand9mathematicsbooksforatotalofksh3,560.

(i)Form amatrixequationtorepresenttheaboveinformation.

(1mk)

(ii)Usematrixmethodtofindthepriceofaphysicsbookandthatofa

mathematicsbook.

(3mks)

Aschoolbought36physicsbooksand50mathematicsbooks.Adiscountof

5%wasallowedoneachphysicsbookwhereasadiscountof8%wasallowed

oneachmathematicbook.
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C).Calculatethepercentagediscountinthecostofallthebooksbought.

(4mks)

20.TheboundariesPQ,QR,RSandSPofarancharestraightlinessuchthat:

Qis16km onabearingof0400from P;RisdirectlysouthofQandeastof

PandSis

12km onabeqaringof1200from R.

(a)Usingascaleof1cm torepresent2km.showtheaboveinformationin

ascaledrawing. (3mks)

(b)From thescaledrawingdetermine:

(i) ThedistanceinkilometersofPfrom S.

(ii) ThebearingofPfrom S.

21.MotorbikeAtravelsatb01km/hfasterthanmotorbikeBwhosespeedisxkm/h.

MotorbikeAtakes11/
2hourslesssthanthemotorbikeBtocovera180km journey.

(a)Writeanexpressionintermsofxforthetimetakentocoverthe180km

journeyby:

(i) MotorbikeA; (1mk)

(ii) MotorbikeB; (1mk)

(b)Usetheexpressions(a)abovetodeterminethespeed,inkm/h,ofmotorbikeA.

(6mks)

(c)Forajourneyof48km,motorbikeBstarts10minutesaheadofmotorbikeA.

Calculateinminutes,thedifferenceinthetimeoftheirarrivalatthedestination.

(2mks)

22.Inthefigurebelow,ABCDisasquare.PointsP,Q,RandSarethemidpointsof

AB,BC,CDandDArespectively.

(a).Describefully:

(i) areflectionthatmapstriangleQCEontotriangleSDE. (1mk)
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(ii) anenlargementthatmapstriangleQCEontotriangleSAE.

(2mks)

(iii) arotationthatmapstriangleQCEontotriangleSED.

(3mks)

(b).ThetriangleERCisreflectedonthelineBD.TheimageofERCunder

thereflectionisrotatedclockwisethroughanangleof900aboutP.

DeterminetheimagesofRandC:

(i) Underthereflection (2mks)

(ii) Aftertwosuccessivetransformations

(2mks)

23.Thefrequencydistributiontablebelowrepresentsthenumberofkilogramsof

meatsoldinabutchery.

Massin

Kg

1-5 6-10 11-15 16-20 21-25 26-30 31–35

Frequency 2 3 6 8 3 2 1

(a)Statethemodalfrequency (1mk)

(b)Calculatethemeanmass. (5mks)

24.Arectangularboxopenatthetophasasquarebase.Theinternalsideofthe

baseisxcm longandthetotalinternalsurfaceareaoftheboxis432cm2.

(a)Expressintermsx:

(i) Theinternalheighth,ofthebox. (3mks)

(ii) TheinternalvolumeV,ofthebox.

(1mk)

(b)Find:

(i) ThevalueofxforwhichthevolumeVismaximum;

(4mks)

(ii) Themaximum internalvolumeofthebox.

(2mks)
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MATHEMATICS
K.C.S.EPAPER121/12011

QUESTIONS

SECTION1(50mks)

Answerallthequestionsinthissection

1. Withoutusingacalculator,evaluate;

(3mks)

2. Thediagonalofarectangulargardenmeasures111/4m whileitswidth

measures63/4m.Calculatetheperimeterofthegarden.

(2mks)

3. Amotoristtook2hourstotravelfrom onetowntoanothertownand1hour

40minutestotravelback.Calculatethepercentagechangeinthespeedof

themotorist.

(3mks)

4. Asquareroom iscoveredbyanumberofwholerectangularslabsofsides
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60cm by42cm.Calculatetheleastpossibleareaoftheroom insquarernetres.

(3mks)

5. Giventhatsin(x+60)°=cos(2x)°,findtan(x+60)°.

6. Simplifytheexpression: (3mks)

7. Theexternallength,widthandheightofanopenrectangularcontainerare

41cm,21cm and15.5cm respectively.Thethicknessofthematerialmaking

thecontaineris5mm.Ifthecontainerhas8litresofwater,calculatethe

internalheightabovethewaterlevel. (4mks)

8. Factorise2x2y2–5xy-12 (2

mks)

9. Usingarulerandapairofcompasesonly:

(a)constructaparallelogram PQRSinwhichPQ=6cm,QR=4cm and

angleSPQ=75°; (3mks)

(b) determinetheperpendiculardistancebetweenPQandSR.

(1mk)
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10.Themassesofpeopleduringaclinicsessionwererecordedasshowninthe

tablebelow.

Mass(kg) 40-44 45-49 50-54 55-59 60-64 65-69 70-74

No.ofpeople1 2 12 10 2 2 1

Calculatethemeanmass. (3mks)

11. AcustomerpaidKsh.5880forasuitaftershewasallowedadiscountof2%

onthesellingprice.Ifthediscounthadnotbeenallowed,theshopkeeperwould

havemadeaprofitof20%onthesaleofthesuit.Calculatethepriceatwhich

the

shopkeeperboughtthesuit.

(3mks)

12.Threeverticesofaparallelogram PQRSareP(-l,2),Q(8,-5)andR(5,0).

(a) Onthegridprovidedbelowdrawtheparallegram PQRS.

(1mk)

(b) DeterminethelengthofthediagonalQS. (2mks)

13.InJanuary,Mambodonated1/6thofhissalarytoachildren'shomewhileSimba

donated1/5thofhissalarytothesamechildren'shome.Theirtotaldonationfor

JanuarywasKsh.14820.InFebruary,Mambodonated1/8thofhissalaryto

thechildren'shomewhileSimbadonated1/12thofhissalarytothechildren's

home.TheirtotaldonationforFebruarywasKsh8675.CalculateMambo's

monthlysalary. (4mks)

14. (a) Express10500intermsofitsprimefactors. (1mk)

(b) DeterminethesmallestpositivenumberPsuchthat10500Pis

aperfectcube. (2mks)

15.ThreepolicepostsX,YandZaresuchthatYis50km onabearingof060°

from XwhileZis70km from Yandonabearingof300°from X.

(a) Usingasuitablescale,drawadiagram torepresenttheabovesituation.

(3mks)

(b) Determinethedistance,inkm,ofZfrom X.

(1mk)
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16. Asmallconeofheight8cm iscutofffrom abiggerconetoleaveafrustum

ofheight16cm,ifthevolumeofthesmallerconeis160cm3,findthe

volumeofthefrustum (3mks)

SECTIONII(50mks)

Answeranyfivequestionsinthissection

17. Asolidconsistsofaconeandahemisphere.Thecommondiameter

oftheconeandthehemisphereis12cm andtheslantingheightof

theconeis10cm.

(a) Calculatecorrecttotwodecimalplaces:

(i) thesurfaceareaofthesolid;

(3mks)

(ii) thevolumeofthesolid (4mks)

(b) Ifthedensityofthematerialusedtomakethesolidis1.3g/cm3,calculate

itsmassinkilograms. (3mks)

18. Makaumadeajourneyof700km partlybytrainandpartlybybus.Hestarted

hisjourneyat8.00a.m.bytrainwhichtravelledat50km/h.Afteralighting

from thetrain,hetookalunchbreakof30minutes.Hethencontinuedhis

journeybybuswhichtravelledat75km/h.Thewholejourneytook111/2

hours.

(a) Determine:

(i) thedistancetravelledbybus; (4mks)

(ii) thetimeMakaustartedtravellingbybus. (3

mks)

(b) Thebusdevelopedapunctureaftertravelling1871/2km.Ittook15

minutestoreplacethewheel.

Findthetimetakentocompletetheremainingpartofthejourney

(3mks)

19. (a) Theproductofthematrices
0 1
2 p

and[-15 q-5

p p-2] isasingularmatrix.
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Findthevalueofp.

(3mks)

(b) AsaleswomanearnedafixedsalaryofKshxandacommissionofKshyfor

eachitem sold.Inacertainmonthshesold30itemsandearnedatotalof

Ksh50000.Thefollowingmonthshesold40itemsandearnedatotalof

Ksh56000.

(i) Form twoequationsinxandy.

(ii) Solvetheequationsin(i)aboveusingmatrixmethod.

(3mks)

(iii) InthethirdmonthsheearnedKsh68000.Findthenumberofitems

sold. (2mks)

20.InatriangleABC,BC=8cm,AC=12cm andangleABC=120°.

(a)CalculatethelengthofAB,correcttoonedecimalplace. (4mks)

(b)IfBCisthebaseofthetriangle,calculate,correcttoonedecimalplace:

(i) theperpendicularheightofthetriangle; (2mks)

(ii) theareaofthetriangle; (2mks)

(iii) thesizeofangleACB. (2mks)

21. (a)Usingthetrapezium rulewithsevenordinates,estimatetheareaoftheregion

boundedbythecurvey=—x2+,6x+1,thelinesx=0,y=0andx=6. (5mks)

(b) Calculate:

(i) theareaoftheregionin(a)abovebyintegration;

(3mks)

(iii)thepercentageerroroftheestimatedareatotheactual

area

oftheregion,correcttotwodecimalplaces.

(2mks)



122
Formarkingschemes,contact/Whatsapp-0746711892

22. Thedisplacement,smetres,ofamovingparticleafter,tsecondsisgiven

by,s=2t3-5t2+4t+2. .

Determine:

(a)thevelocityoftheparticlewhent=3seconds; (3mks)

(b) thevalueoftwhentheparticleismomentarilyatrest; (3

mks)

(3mks)

(c) thedisplacementwhentheparticleismomentarilyatrest;

(2mks)

(d) theaccelerationoftheparticlewhent=3seconds.

(2mks)

23. Inthefigurebelow,ABCDisatrapezium,ABisparalleltoDC,diagonalsAC
andDBintersectatXandDC=2AB.AB=a,DA=d,AX=kACand
DX=hDB,wherehandkareconstants.

d

(a)Findintermsofaandd:

(i)BC; (2mks)

(ii)AX; (2mks)

(iii)DX; (1mks)

(b)Determinethevaluesofhandk (5mks)

24. Thefrequencytablebelowshowsthedailywagespaidtocasualworkersby

acertaincompany.

Wagesinshillings100-150 1.50-200 200-300 300-400 400-600

No:ofworkers -160 120 380 240 100
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(a) Drawahistogram torepresenttheaboveinformation.

(5mks)

(b) (i) Statetheclassinwhichthemedianwagelies. (1mk)

(ii) Drawaverticalline,inthehistogram,showingwherethemedian

wagelies. (1mk)

(c)Usingthehistogram,determinethenumberofworkerswhoearnsh450

orlessperday. (3

mks)
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MATHEMATICS
K.C.S.EPAPER121/12012

QUESTIONS

SECTION1(50mks)

Answerallthequestionsinthissection

1. Withoutusingacalculator,evaluate(4mks)

1
1

5

1

8

-

1
1

3

(-
1

2)
2of2

2.Findthereciprocalof0.216correctto3decimalplaces,henceevaluate

0.512
3

0.216
(3mks)

3. Expandandsimplifytheexpression(2x2—3y3)2+12x2y3 (2mks)

4. Intheparallelogram PQRSshownbelow,PQ=8cm andangleSPQ=30°.

Iftheareaoftheparallelogram is24cm3,finditsperimeter. (3

mks)

5. Giventhat92yX2x=72,findthevaluesofxandy. (3mks)

6. Threebellsringatintervalsof9minutes,15minutesand21minutes.Thebells

willnextringtogetherat11.00pm.Findthetimethebellshadlastrangtogether.

(3mks)
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7. Koechlefthometoashoppingcentre12km away,runningat8km/h.Fifteen

minuteslater,Mutualeftthesamehomeandcycledtotheshoppingcentreat

20km/h.CalculatethedistancetotheshoppingcentreatwhichMutuacaught

upwithKoech. (3mks)

8. Usingapairofcompassesandruleronly,constructaquadrilateralABCDin

whichAB=4cm,BC=6cm,AD=3cm,angleABC=135°andangle

DAB=60°.

MeasurethesizeofangleBCD. (4mks)

9. GiventhatOA=2i+3jandOB=3i-2j

FindthemagnitudeofABtoonedecimalplace.

(3mks)

10.Giventhattanx°=3/7findcos(90-x)°givingtheanswerto4

significantfigures. (2mks)

11. Giventhat

A=[1 0
-1 3],B=[3 0

2 1]andC =2AB-A2

DeterminematrixC.

(4mks)

12 Withoutusingmathematicaltablesoracalculator,solvetheequation

2log10x–3log102+log1032=2 (3mks)

13.AlineLpassesthroughpoint(3,1)andisperpendiculartotheline2y=4x+5.

DeterminetheequationoflineL.

(3mks)

14. AForexBureauinKenyabuysandsellsforeigncurrenciesasshown

below:

Buying Selling

Currency (Ksh) (Ksh)

ChineseYuan 12.34

12.38

SouthAfricanRand 11.28

11.37

Abusinesswomanfrom Chinaconverted195250ChineseYuanintoKenya
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shillings.

(a) Calculatetheamountofmoney,inKenyashillings,thatshereceived.

(1mk)

(b)WhileinKenya,thebusinesswomanspentKsh1258000andthenconverted

thebalanceintoSouthAfricanRand.Calculatetheamountofmoney,tothe

nearestRand,thatshereceived. (3mks)

15.Thefigurebelowrepresentsasolidconewithacylindricalholedrilledintoit.The

radiusoftheconeis10.5cm anditsverticalheightis15cm.Theholehasa

diameterof7cm anddepthof8cm.

Calculatethevolumeofthesolid. (3mks)

16.BukrahadtwobagsAandB,containingsugar.Ifheremoved2kgofsugarfrom

bagAandaddedittobagB,themassofsugarinbagBwouldbefourtimesthe

massofthesugarinbagA.Ifheadded10kgofsugartotheoriginalamountof

sugarineachbag,themassofsugarinbagBwouldbetwicethemassofthe

sugarinbagA.Calculatetheoriginalmassofsugarineachbag.

(3mks)
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SECTIONII(50mks)

Answeronlyfivequestionsinthissection

17.Thetablebelowshowstheheight,measuredtothenearestcm,of101pawpaw

trees.

Heightincm. 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59

Frequency 2 15 18 25 30 6 3 2

(a) Statethemodalclass. (1mk)
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(b) Calculateto2decimalplaces:

(i) themeanheight; (4mks)

(ii) thedifferencebetweenthemedianheightandthemeanheight.

(5mks)

18.ThefigurebelowrepresentsasolidcuboidABCDEFGHwitharectangularbase,

AC=13cm,BC=5cm andCH=15cm.

(a) DeterminethelengthofAB, (1mk)

(b)Calculatethesurfaceareaofthecuboid.

(3mks)

(c) Giventhatthedensityofthematerialusedtomakethecuboidis7.6g/cm3,

calculateitsmassinkilograms. (4mks)

(d)Determinethenumberofsuchcuboidsthatcanfitexactlyinacontainer

measuring1.5m by1.2m by1m.

(2mks)

19.Twoalloys,AandB,areeachmadeupofcopper,zincandtin.InalloyA,the

ratioofcoppertozincis3:2andtheratioofzinctotinis3:5.

(a) Determinetheratio,copper:zinc:tin,inalloyA.

(2mks)

(b)ThemassofalloyAis250kg.AlloyBhasthesamemassasalloyA

but

theamountofcopperis30%lessthanthatofalloyA.

Calculate:
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(i) themassoftininalloyA;

(2mks)

(ii) thetotalmassofzincandtininalloyB.

(3mks)

(c)GiventhattheratioofzinctotininalloyBis3:8,determinetheamount

oftin

inalloyBthaninalloyA. (3mks)

20.

a)Express
1

x-2
-

2

x+5
=

3

x+1
intheform ax2+bx+c=0

Intheform ofax2+bx+c=0,wherea,.bandcareconstantshencesolve

forx. (4mks)

(b)Neemadidytestsandscoredatotalof120mks.Shedidtwomoretestswhichshe

scored14and13mks.Themeanscoreofthefirstytestswas3mksmorethan

themeanscoreforallthetestsshedid.Findthetotalnumberofteststhatshedid.

(6mks)

21.TheverticesofquadrilateralOPQRareO(0,0),P(2,0),Q(4,2)andR(0,3).

TheverticesofitsimageunderarotationareO'(l,-1),P'(l,-3),Q'(3,-5)andR'(4,-

1).

(a)(i)Onthegridprovided,drawOPQRanditsimageO'P'Q'R1.

(2mks)
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(ii) Byconstruction,determinethecentreandangleofrotation.

(3mks)

(b)Onthesamegridas(a)(i)above,drawO"P"Q"R",theimageofO'P'Q'R'under

areflectionintheliney=x. (2mks)

(c) From thequadrilateralsdrawn,statethepairsthatare:

(i) directlycongruent;

(1mk)

(ii) oppositelycongruent.

(2mks)

22. Theequationofacurveisy=2x3+3x2.

(a) Find:

(i) thex-interceptofthecurve; (2mk)

(ii)they-interceptofthecurve.

(1mk)

(b) (i)Determinethestationerypointsofthecurve. (3mks)

(ii)Foreachpointin(b)(i)above,determinewhetheritisamaximum

oraminimum. (2mks)
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(c) Sketchthecurve.

(2mks)

23.ThreepegsR,SandTareontheverticesofatriangularplainfield.Ris300m

from Sonabearingof300°andTis450m directlysouthofR.

(a)Usingascaleof1cm torepresent60m,drawadiagram toshowthepositions

ofthepegs. (3mks)

(b)Usethescaledrawingtodetermine:

(i) thedistancebetweenTandSinmetres: (2mks)

(ii) thebearingofTfrom S. (1mk)

(c)Findtheareaofthefield,inhectares,correcttoonedecimalplace.

(4mks)

24 Inthefigurebelow,PQisparalleltoRS.ThelinesPSandRQintersectatT.RQ=

10cm,RT:TQ=3:2,anglePQT=40°andangleRTS-80°.

(a) FindthelengthofRT. (2mks)

(b) Determine,correctto2significantfigures:

(i) theperpendiculardistancebetweenPQandRS;

(2mks)

(ii) thelengthofTS. (2mks)

(c) Usingthecosinerule,findthelengthofRScorrectto2significantfigures.

(2mks)
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(d) Calculate,correcttoonedecimalplace,theareaoftriangleRST.

(2mks)

MATHEMATICS
K.C.S.EPAPER121/12013

QUESTIONS

SectionI(50mks)

Answerallthequestioninthespacesprovided.
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1.Evaluate 22-14-42x–6-12

(2mks)

6x-2 72÷-8x3

2.Theproductionofmilk,inlitres,of14cowsonacertaindaywasrecordedasfollows

22,26,15,19,20,16,27,15,19,22,21,20,22and28.

a) Themode; (1mk)

b) Themedian. (2mks)

3.Uselogarithms,correctto4decimalsplaces,toevaluate:

1.794×0.038

1.243

3

(4mks)

4.Simplifytheexpression:

16m2-9n2

4m2mn-3n2

(3mks)

5.Awholesalersoldaradiotoaretailermakingaprofitof20%.Theretailerlatersold

theradioforKsh1,560makingaprofitof30%.Calculatetheamountofmoneythe

wholesalerhadpaidfortheradio.

(3mks)

6.ApointPonthelineABshownbelowissuchthatAP=
2

7
AB.Byconstruction

locateP.

(3mks)

A B

7.Chelimo’sclockloses15secondseveryhour.Shesetsthecorrecttimeontheclock

at0700honaMonday.Determinethetimeshownontheclockwhenthecorrect

timewas1900honWednesdaythesameweek.

(3mks)
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8.Giventhatsin(x+20)0 =-0.7660,findx,tothenearestdegree,for00≤x≥3600.

(3mks)

9.Anumberm isformedbywritingalltheprimenumbersbetween0and10inan

ascendingorder.Anothernumbernisformedbywritingallthesquarenumbers

between0and10inadescendingorder:

a) Findm –n; (2mks)

b) Express(m –n)asaproductofitsprimefactors.

(1mk)

10.Thefigurebelowshowsanetofasolid.(Measurementsareincentimeters).

Belowisapartofthesketchofthesolidwhosenetisshownabove.Completethe

sketchofthesolid,showingthehiddenedgeswithbrokenlines.

(3mks)
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11.Theinterioranglesofanoctagonare2x,
1

2
x,(x+40)0,1100,1350,1600,(2x+100)

and1850.

Findthevalueofx.

(2mks)

12.Astraightlinepassesthroughpoints(-2,1)and(6,3).

Find:

a)equationofthelineintheform y=mx+c;

(2mks)

b)thegradientofalineperpendiculartothelinein(a)

(1mk)

13.AtriangleABCissuchthatAB=5cm,BC=6cm andAC=7cm.

a)CalculatethesizeofangleACB,correctto2decimalplaces.

(2mks)

b)Aperpendiculardrawnfrom AmeetsBCatN.calculatethelengthANcorrect

toonedecimalplace.

(2mks)

14.Acylindricalpipe2½metreslonghasaninternaldiameterof21millimetresand

anexternaldiameterof35millimetres.Thedensityofthematerialthatmakesthe

pipeis1.25g/cm3.

Calculatethemassofmassofthepipeinkilograms.(Takeπ=
22

7
).
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(4mks)

15.Thefigurebelowrepresentsapentagonalprism oflength12cm.Thecross-section

isaregularpentagonofside5cm.

12cm

5cm

Calculatethesurfaceareaoftheprism correctto4significantfigures.

(4mks)

16.Giventheinequalitiesx–5≤3x–8<2x–3.

a)Solvetheinequalities;

(2mks)

b)Representthesolutiononanumberline. (1mk)

SECTIONII(50mks)

Answeronlyfivequestionsinthissection

17.Afarmerhad540bagsofmaizeeachhavingamassof112kg.Afterdryingthe

maize,themassdecreasedintheratio15:16.

a)Calculatethetotalmasslostafterthemaizewasdried.

(3mks)

b)Atraderboughtandrepackedthedriedmaizein90kgbags.Hetransportedthe

maizeinalorrywhichcouldcarryamaximum of120bagspertrip.

i.Determinethenumberoftripsthelorrymade. (3mks)

ii. Thebuyingpriceofa90kgbagofmaizewasKsh1,500.Thetraderpaid

Ksh2,500pertriptothemket.Hesoldthemaizeandmadeaprofitof
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26%.Calculatethesellingpriceofeachbagofthemaize.

(4mks)

18.(a)solvetheequation,
x+3

24
=

1

x-2

(b) Thelengthofafloorofarectangularhallis9m morethanitswidth.The

area

oftheflooris136m2.

i.Calculatetheperimeterofthefloor. (4mks)

ii.Arectangularcarpetisplacedonthefloorofthehallleavinganareaof64m2.

Ifthelengthofthecarpetistwiceitswidth,determinethewidthofthecarpet.

(2mks)

19.Atraderbought2cowsand9goatsforatotalofKsh98,200.Ifshehadbought

3cowsand4goatsshewouldhavespentKsh2,200less.

a)Form twoequationstorepresenttheaboveinformation.

(2mks)

b)Usematrixmethodtodeterminethecostofacowandthatofagoat.

(4mks)

c)Thetraderlatersoldtheanimalsshehadboughtmakingaprofitof30%per

cowand40%pergoat.

i.Calculatethetotalamountofmoneyshereceived. (2mks)

ii.Determine,correctto4significantfigures,thepercentageprofitthetrader

madefrom thesaleoftheanimals

(2mks)

20.Twotowns,AandBare80km apart.Jumastartedcyclingfrom townAtotownB

at10.00am atanaveragespeedof40km/h.Mutukustartedhisjourneyfrom

townBtotownAat10.30am andtravelledbycaratanaveragespeedof60km/h.

a) Calculate:

i. Thedistancefrom townAwhenJumaandMutukumet; (5mks)

ii. Thetimeofthedaywhenthetwomet.

(2mks)
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b) Kamaustartedcyclingfrom townAtotownBat10.21am.HemetMutukuat

thesametimeasJumadid.DetermineKamau’saveragespeed.

(3mks)

21.Thedisplacement,smetres,ofamovingparticlefrom apointO,aftertseconds

isgivenby,s=t3–5t2+3t+10.

a) Findswhent=2. (2mks)

b) Determine:

i.Thevelocityoftheparticlewhent=5seconds;

(3mks)

ii.Thevalueoftwhentheparticleismomentarilyatrest.

(3mks)

c) Findthetime,whenthevelocityoftheparticlesismaximum.

(2mks)

22.Inthefigurebelow,OABCisatrapezium.ABparalleltoOC andOC=5AB.

DisapointonOCsuchthatOD:DC=3:2

A q B

X

P

O D C

a) GiventhatOA=pandAB=q,expressintermsofpandq:

i.OB; (1mks)

ii.AD; (2mks)

iii.CB; (2mks)

b) LinesOBandADintersectatpointXsuchthatAX=kADandOX=rOB,where

kandrarescalars.Determinethevalueskandr.
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(5mks)

23.(a)Onthegridprovided,drawthesquarewhoseverticalsareA(6,-2),B(7,-2),

C(7,-1)andD(6,-1). (1mk)

(b)Onthesamegrid,draw:

i. ÁB́ĆD́,theimageofABCD,underanenlargementscalefactor3,

centre(9,-4); (3mks)

ii. Á́B́́Ć́D́́,theimageofÁB́ĆD́,underareflectioninthelinex=0; (2mks)

iii. Á́ B́́́Ć́́ D́́́ ,́thetheimageofÁ́B́́Ć́D́́ underarotationof+900 about(0,0)

(2mks)

(c)DescribeasingletransformationthatmapsÁB́ĆD́ontoÁ́ B́́́Ć́́ D́́́ʹ (2mks)

24.Thefigurebelowrepresentsaconeofheight12cm andbaseradiusof9cm from

whichasimilarsmallerconeisremoved,leavingaconicalholeofheight4cm.

a)Calculate:

i. Thebaseradiusoftheconicalhole; (2mks)

ii. Thevolume,intermsofπ,ofthesmallerconethatwasremoved.

(2mks)

b)(i)Determinetheslantheightoftheoriginalcone.

(1mk)
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MATHEMATICS
K.C.S.EPAPER121/12014

QUESTIONS

SECTION1(50MKS)

Answerallthequestionsinthissectioninthespacesprovided.

1.Ntutuhadcows,sheepandgoatsinhisfarm thenumberofcowswas32and

number

ofsheepwastwelvetimesthenumberofcows.Thenumberofgoatswas1344

more

thanthenumberofsheep.Ifhesold
3

4
ofthegoats,findthenumberofgoatsthat

remained. (4mks)

2.Usetheprimefactorsof1764and2744toevaluate (3mks)

1764
2744

3

3.Themassofsolidconeofradius14cm andheight18cm is4.62kg.finditsdensity

ing/cm3

(3mks)

4.Thefigurebelowrepresentsatriangularprism ABCDEF.XisapointonBC.
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(a)Drawanetoftheprism.

(2mks)

(b)FindthedistanceDX. (1mk)

5.Abusinessmanmakesaprofitof20%whenhesellsacarpertforKsh36000.Ina

tradefairhesoldonesuchcarpetforKsh33600.Calculatethepercentageprofit

madeonthesaleofthecarpetduringthetradefair.

(3mks)

6.Simplify
243

-2

5×125
2

3

9
-3

2

(3mks)

7.Theareaofasectorofacircle,radius2.1cm,is2.31cm2.Thearcofthesector

subtendsanangleθ,atthecentreofthecircle.Findthevalueofθinradiansto

2correctdecimalplaces

(2mks)

8.Expandandsimplify(x+2y)2–(2y–3)2

(2mks)

9.AplaneleavesanairstripLandfliesonabearingof0400toairstripM,500km

away.Theplanethenleavesonabearingof3160toairstripN.Thebearingof
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Nfrom Lis3500.Byscaledrawing,determinethedistancebetweenairstrips

M andN. (4mks)

10.Thesum ofinterioranglesofaregularpolygonis18000.Findthesizeofeach

exteriorangle (3mks)

11.Acowis4years8monthsolderthanaheifer.Theproductoftheiragesis8years.

Determinetheageofthecowandthatoftheheifer.

(4mks)

12.Solve4≤3x–2˂ 9+xhencelisttheintegralvaluethatsatisfiestheinequality.

(3mks)

13.Thefigurebelowshowsarectangularcontainerofdimensions40cm by25cm

by90cm.acylindricalpipeofradius7.5cm isfittedinthecontainerasshown.

Waterispouredintothecontainerinthespaceoutsidethepipesuchthatthe

waterlevelis80%theheightofthecontainer.Calculatetheamountofthe

water,inlitres,inthecontainerin3significantfigures.

(4mks)

14.Aminorarcofacirclesubtendsanangleof1050atthecentreofthecircle.If

theradiusofthecircleis8.4cm,findthelengthofthemajorarc(takeπ=
22

7
)

(3mks)
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15.Twentyfivemachinesworkingatarateof9hoursperdaycancompletejobin

16days.Acontractorintendstofinishthejobin10daysusingsimilarmachines

workingatarateof12hoursperday.Findthenumberofmachinesthe

contractorrequirestocompletethejob.

(3mks)

16.PointsA(-2,2)andB(-3,7)aremappedontoÁ(4,-10)andB́(0,10)byan

enlargement.Findthescalefactoroftheenlargement.

(3mks)

SECTIONII(50MKS)

Answeronlyfivequestionsinthissectioninthespacesprovided.

17.AlineLpassesthrough(-2,3)and(-1,6)andisperpendiculartoalinePat(-1,6).

(a)FindtheequationofL (2mks)

(b)FindtheequationofPintheform ax+by=c,wherea,bandcareconstants.

(2mks)

(c)GiventhatanotherlineQisparalleltoLandpassesthroughpoint(1,2)

findthexandyinterceptsofQ

(3mks)

(d)FindthepointoftheintersectionoflinesPandQ (3mks)

18.Thelengths,incm,ofpencilsusedbypupilsinastandardoneclassonacertain

daywererecordedasfollows.

3 7 9 9 20 14 10 6 8 13
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14 3 17 13 8 12 5 15 14 15

7 12 11 6 10 19 9 14 6 9

10 16 13 9 12 11 10 7 10 11

(a)Usingaclasswidthof3,andstartingwiththeshortestlengthofthepencils,

makeafrequencydistributiontableforthedata.

(b)Calculate:

(i) Themeanlengthofthepencils

(3mks)

(ii) Thepercentageofpencilsthatwerelongerthan8cm butshorter

than15cm.

(2mks)

(c)Onthegridprovided,drawafrequencypolygonforthedata

(3mks)

19.Thefigurebelowrepresentsaspeedtimegraphforacheetahwhichcovered825m

in40seconds.

(a)Statethespeedofthecheetahwhenrecordingofitsmotionstarted

(1mk)
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(b)Calculatethemaximum speedattainedbythecheetah

(3mks)

(c)Calculatetheaccelerationofthecheetahin:

(i) Thefirst10seconds (2mks)

(ii) Thelast20seconds (1mk)

(d)Calculatetheaveragespeedofthecheetahinfirst20seconds

(3mks)

20.ThefigurebelowshowsarightpyramidVABCDE.ThebaseABCDEis

regularpentagon.AO=15cm andVO=36cm.

Calculate:

(a)Theareaofthebasecorrectto2decimalplaces

(3mks)

(b)ThelengthAV (1mk)

(c)Thesurfaceareaofthecorrectto2decimalplaces

(4mks)

(d)Thevolumeofthepyramidcorrectto4significantfigures (2mks)
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21.

(a)Completethetablebelowforthefunctiony=x2–3x+6inrange-2≤x≤8

(2mks)

x -2 -2 0 1 2 3 4 5 6 7 8

y

(b)Usethetrapezium rulewithstripstoestimatetheareaboundedbythecurve,

y=x2–3x+6,thelinesx=-2,x=8,andx-axis (3mks)

(c)Usethemid-ordinaterulewith5stripstoestimatetheareaboundedbythe

curve,

y=x2–3x+6,thelinesx=-2,x=8,andx–axis (2mks)

(d)Byintegration,determinetheactualareaboundedbythecurve

y=x2–3x+6,thelinesx=-2,x=8,andx–axis (3mks)

22.Usingapairofcompassesandaruleronly,construct

(a)

(i) TriangleABCinwhichAB=5cm,˂BAC=300and˂ ABC=1050 (3mks)

(ii) AcirclethatpassesthroughtheverticesofthetriangleABC.Measure

theradius (3mks)

(iii) TheheightoftriangleABCWITHABasthebase.Measuretheheight

(2mks)

(b)Determinetheareaofthecirclethatliesoutsidethetrianglecorrectto

2decimalplaces (2mks)
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23.Thefigurebelowrepresentsapieceoflandintheshapeofaquadrilateralinwhich

AB=240M,BC=70m CD=200m B˂CD=1500 A˂BC=900

Calculate

(a)Thesizeof˂BACcorrectto2decimalplaces

(2mks)

(b)ThelengthADcorrecttoonedecimalplace (4mks)

(c)Theareaofthepieceofland,inhectares,correctto2decimalplaces

(4mks)

24.Theequationofacurveisgivenbyy=x3–4x2–3x
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(a)Findthevalueofywhenx=-1

(1mk)

(b)Determinethestationarypointsofthecurve

(5mks)

(c)Findtheequationofthenormaltothecurveatx=1

(4mks)
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MATHEMATICS
K.C.S.EPAPER121/12015

QUESTIONS

SECTIONI(50marks)

Answerallthequestionsinthissection

1. (a) Evaluate540396-726450÷3. (1mk)

(b) Writethetotalvalueofthedigitinthethousandsplaceoftheresults

obtainedin(a)above. (1mk)

2 Muyahada62/3hapieceofland.Hedonated7/8hatoaschooland11/2hato

achildren'shome.Therestofthelandwassharedequallybetweenhisson

anddaughter.Findthesizeoflandthateachchildgot.

(3mks)

3 Thevolumeofacubeis1728cm3.Calculate,correctto2decimalplaces,

thelengthofthediagonalofafaceofthecube.

(3mks)

4 Uselogarithms,correctto4significantfigures,toevaluate
72.56X0.64

(1.845)2

(4mks)

5. Apieceofwireisbentintotheshapeofanisoscelestriangle.Thebaseangles

areeach48°andtheperpendicularheighttothebaseis6cm.Calculate,

correcttoonedecimalplace,thelengthofthewire.

(3mks)

6. ThedensityofasubstanceAisgivenas13.6g/cm3andthatofasubstance

Bas11.3g/cm3.Determine,correcttoonedecimalplace,thevolumeofB

thatwouldhavethesamemassas50cm3ofA.

(3mks)

7 BelowispartofasketchofasolidcuboidABCDEFGH.Completethesketch

(2mks)
G

C B

A
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8.
AsalesmanispaidasalaryofKsh15,375permonth.Healsogetsacommissionof

41/2%ontheamountofmoneyhemakesfrom hissales.Inacertainmonth,he
earnedatotalofKsh28875

Calculatethevalueofhissalesthatmonth.

(3mks)

9 Thesum ofinterioranglesofaregularpolygonis24timesthesizeof

theexteriorangle.

(a)Findthenumberofsidesofthepolygon. (3

mks)

(b)Namethepolygon (1mk)

10. Themarksscoredbyagroupofstudentsinatestwererecordedasshown

inthetablebelow

Marks 30-34 35-39 40-44 45-49 50-54 55-59 60-64

No.Of

students

3 6 5 12 8 9 7

Onthegridprovided,andonthesameaxes,representtheabovedatausing

a)ahistogram; (3mks)

b)afrequencypolygon (1mk)

11.GiventhatP=5a–2bwherea=(3
2)andb=(4

1)find

a)Columnvectorp (2mks)

b)P’,theimagePundertranslationvector(-6
4) (1mk)

12.Giventhata=3,b=5andc=-½evaluate

4a2+2b-4c

1

4
(b2-3a)

(3mks)



151
Formarkingschemes,contact/Whatsapp-0746711892

13.Thefigurebelowrepresentsthecurveofanequation

Usethemid-ordinaterulewith4ordinatestoestimatetheareaboundedby

thecurve,linesy—0,x=—3andx=5. (3mks)

14 Thecostof2jacketsand3shirtswasKsh1800.Afterthecostofajacketand

thatofashirtwereincreasedby20%,thecostof6jacketsand2shirtswas

Ksh4800.Calculatethenewcostofajacketandthatofashirt. (4mks)

15 Atailorhadapieceofclothintheshapeofatrapezium.Theperpendicular

distancebetweenthetwoparalleledgeswas30cm.Thelengthsofthetwo

paralleledgeswere36cm and60cm.Thetailorcutoffasemicircularpiece

oftheclothofradius14cm from the60cm edge.

Calculatetheareaoftheremainingpieceofcloth.(Takeπ=
22

7
(3mks)
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16 Musacycledfrom hishometoaschool6km awayin20minutes.Hestopped

attheschoolfor5minutesbeforetakingamotorbiketoatown40km away.

Themotorbiketravelledat75km/h.Onthegridprovided,drawadistance-time

graphtorepresentMusa'sjourney. (3mks)

SECTIONII(50marks)

Answeranyfivequestionsinthissection

17 ThreepartnersAmina,BosireandKaruricontributedatotalofKsh4800000

intheratio4:5:7tobuyan8hectarespieceofland.Thepartnerssetaside1/4ofthe

landforsocialamenitiesandsub-dividedtherestinto15m by25m plots.

(a) Find:

(i) theamountofmoneycontributedbyKaruri; (2mks)

(ii) thenumberofplotsthatwereobtained. (3mks)

(b)ThepartnerssoldtheplotsatKsh50000eachandspent30%oftheprofit

realisedtopayforadministrativecosts.Theysharedtherestoftheprofitinthe

ratiooftheircontributions.

(i) Calculatethenetprofitrealised. (3mks)

(ii) FindthedifferenceintheamountoftheprofitearnedbyAminaand
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Bosire. (2mks)

18 Twoshopkeepers,JumaandWanjikuboughtsomeitemsfrom awholesaler.

Jumabought18loavesofbread,40packetsofmilkand5barsofsoapwhile

Wanjikubought15loavesofbread,30packetsofmilkand6barsofsoap.The

pricesofaloafofbread,apacketofmilkandabarofsoapwereKsh45,Ksh50

andKsh150respectively.

(a) Represent:

(i) thenumberofitemsboughtbyJumaandWanjikuusinga2x3matrix.

(1mk)

(ii) thepricesoftheitemsboughtusinga3x1matrix.

(1mk)

(b) Usethematricesin(a)abovetodeterminethetotalexpenditureincurred

byeachpersonandhencethedifferenceintheirexpenditure. .

(3mks)

c)Jumaandwanjikualsoboughtriceandsugar.Jumabought36kgsofrice

and23kgsofsugarandpaidKsh8160.Wanjikubought50kgofriceand

32kgofsugarandpaidkshs11340.Usethematrixmethodtodeterminethe

priceofonekilogram ofriceandonekilogram ofsugar

(5mks)

19 LineABdrawnbelowisasideofatriangleABC.

A B

(a) Usingapairofcompassesandruleronlyconstruct:

(i) triangleABCinwhichBC=10cm andZCAB=90°;

(2mks)

(ii) arhombusBCDEsuchthatZCBE=120°; (2mks)

(iii) aperpendicularfrom F,thepointofintersectionofthediagonalsofthe

rhombus,tomeetBEatG.MeasureFG; (2mks)
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(iv) acircletotouchallthesidesoftherhombus.

(1mk)

b)Determinetheareaoftheregionintherhombusthatliesoutsidethecircle

(3mks)

20.Inthefigurebelow,AC=12cm,AD=15cm andBispointonAC,<BAD=DB=300.

Calculate,correcttoonedecimalplace

a)ThelengthofCD:

(3mks)

b)ThelengthofAB (3mks)

c)TheareaoftriangleBCD

(2mks)

d)Thesizeof<BDC

(2mks)

21 (a) AstraightlineL,whoseequationis3y—2x=—2meetsthex-axisatR.

Determinetheco-ordinatesofR.

(2mks)

b) AsecondlineL2isperpendiculartoL1atR.FindtheequationofL2in
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theform y=mx+c,wherem andcareconstants. (3mks)

(c) AthirdlineL3passesthrough(—4,1)andisparalleltoL2Find:

(i) theequationofL3intheform y=mx+c,wherem andcareconstants

(2mks)

(ii) theco-ordinatesofpointS,atwhichLintersectsL

(3mks)

22.Onthegridbelow,anobjectTanditsimageT’aredrawn

a)FindtheequationofthemirrorlienthatmapsTontoT́.

(1mk)
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bi)T́ismappedontoT̋ bypositivequarterturnabout(0,0).DrawT̋ (2mks)

ii)DescribeasingletransformationthatmapsTontoT̋

(2mks)

c)T̋ ismappedontoT̋ b́yanenlargement,centre(2,0),scalefactor-2.

DrawT̋ʹ (2mks)

d)GiventhatheareaofT̋ ís12cm2,calculatetheareaofT̋ .́

(3mks)

23.Thefigurebelowrepresentsaconicalflask.Theflaskconsistsofacylindrical

partandafrustum ofacone.Thediameterofthebaseis10cm whilethatofthe

neckis2cm.theverticalheightoftheflaskis12cm.

Calculate,correctto1decimalplace

a)Theslantheightofthefrustum part

(2mks)



157
Formarkingschemes,contact/Whatsapp-0746711892

b)Theslantheightofthesmallerconethatwascutofftomakethefrustum

part (2mks)

c)Theexternalsurfaceareaoftheflask.(Takeπ=3.142)

(6mks)

24.Thegradientofthecurveyy=2x3–9x2+px–1atx=4is36.

a)Find:

i)thevalueofp; (3mks)

ii)Theequationofthetangenttothecurveatx=0.5. (4mks)

b)Findthecoordinatesofthetrainingpointsofthecurve

(3mks)

MATHEMATICS
K.C.S.EPAPER121/12016

QUESTIONS

SECTION1(50MKS)

Answerallthequestionsfrom thissectioninthespacesprovided

1.Withoutusingacalculatorevaluate.
-2(5+3)-9÷3+5

-3x-5+-2x4

(3mks)

2.Simplify
P2+2pq+q

2

p3–pq2+p2q-q3

(4mks)

3.Theexternallength,widthandheightofanopenrectangularcontainerare41cm
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and15.5cm respectively.Thethicknessofthematerialsmakingthecontaineris

5mm.ifthecontainerhas8litresofwater,calculatetheinternalheightabove

thewaterlevel. (4mks)

4.Thefigurebelowshowsanetofasolid(measurementsareincentimeters)

Belowisapartofthesketchofthesolidwhosenetisshownabove.Completethe

sketchofthesolid,showingthehiddenedgeswithbrokenlines

(3mks)

5.GivethatOA=2ia+3jandOB=3i-2j,findthemagnitudeofABtoone

decimalplace (3mks)

6.Abustravellingatanaveragespeedof63km /hleftastationat8:15am.Acar

laterleftthesamestationat9.00am andcaughtupwiththebusat10.45am.

Findtheaveragespeedofthecar.

(3mks)

7.Giventhatxisanacuteangleandcosx0=2/5 5find,withoutusingmathematical
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tablesoracalculator,tan(90-x)0.

8.Withoutusingmathematicaltablesoracalculator,evaluate27
2

3×(81

16)
-
1

4

(3mks)

9.Aminorarcofacirclesubtendsanangleof1050atthecentreofthecircle.Ifthe

radiusofthecircleis8.4cm,findthelengthofthemajorarc(Takeπ=
22

7
).

(3mks)

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

Calculatethevaluesofaandb.

(4mks)

11.Alinewithgradientof-3passesthroughthepoints(3,k)and(k,8).Findthe

valueofkandhenceexpresstheequationofthelineintheform ax+by=c,

wherea,bandcareconstant (3mks)

12.PointsLandM areequidistantfrom anotherpointK.;ThebearingofLform K

is3300.ThebearingofM from Kis2200.

CalculatethebearingofM from L

(3mks)

13. Inthisquestion,mathematicaltablesshouldnotbeused.

AKenyanbankbuysandsellsforeigncurrenciesasshownbelow:

Buying Selling

(InKenyaShillings) (InKenyaShillings)

1HongKongDollar 9.74 9.77

1SouthAfricanRand 12.03 12.11

AtouristarrivedinKenyawith105000HongKongDollarsandchanged

thewholeamounttoKenyaShillings.WhileinKenya,shespentSh403
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879andchangedthebalancetoSouthAfricanRandsbeforeleavingfor

SouthAfrica.CalculatetheamountinSouthAfricanRand,thatshe

received,

(3mks)

14. Asmallconeofheight8cm iscutofffrom abiggerconetoleaveafrustum of

height16cm.If.thevolumeofthesmallerconeis160cm3,findthevolumeof

thefrustum. (3mks)

15. Theproductionofmilk,inlitres,of14cowsonacertaindaywasrecordedas

follows:

22,26,15,19,20,16,27,15,19,22,21,20,22and28.

Determine:

(a) themode; (1mk)

(b) themedian. (2mks)

16.GiventhatLog4=0.6021andlog6=0.7782,withoutusingmathematicaltables

onacalculator,evaluatelog0.096. (3mks)
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SECTIONII(50MKS)

AnsweranyGivequestionsfrom thissectioninthespacesprovided.

17.a)Solvetheequation
X+3

24
=

1

x-2

(4mks)

b)Thelengthofafloorofarectangularhallis9m morethanitswidth.Thearea

oftheflooris136m2.

i)Calculatetheperimeterofthefloor

(4mks)

ii)Arectangularcarpetisplacedonthefloorofthewallleavinganareaof64m2.

Ifthelengthofacarpetistwiceitswidth,determinethewidthofthecarpet.

18.Threebusinesspartners:Asha,NangilaandCheropcontributedKsh6000,

Ksh85000andKsh105000respectively.Theyagreedtoput25%ofthe

profitbackintobusinesseachyear.Theyalsoagreedtoputaside40%ofthe

remainingprofittocaterfortaxesandinsurance.Therestoftheprofitwould

thenbesharedamongthepartnersintheratiooftheircontributions.Attheend

ofthefirstyear,thebusinessrealisedagrossprofitofKsh225000.

(a) CalculatetheamountofmoneyCheropreceivedmorethanAshaatthe

endofthefirstyear. (5mks)

(b) NangilafurtherinvestedKsh25000intothebusinessatthebeginningof

thesecondyear.Giventhatthegrossprofitattheendofthesecondyear

increasedintheratio10:9calculateNangila'sshareoftheprofitattheend

ofthesecondyear. (5mks)
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19.Thefrequencytablebelowshowsthedailywagespaidtocasualworkersby

acertaincompany

wagesin

shillings

100-150 150-200 200-300 300-400 400-600

no.ofworkers 160 120 380 240 100

a)Inthegridprovided,drawahistogram torepresenttheaboveinformation

(5mks)

bi)Statetheclassin

whichthemedianwage

lies

(1mk)

ii)Drawaverticalline,in

thehistogram,showing

wherethemedianwage

lies (1mk)

c)Usingthehistogram,

determinethenumberof

workerswhoearnshs

450orless

perday

(3mks)
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20.Inthediagram below,thecoordinatesofpointsAandBare(1,6)and(15,6)

respectively.

PointNisonOBandthat30N=20B.LineOAisproducedtoLsuchthatOL=30A.

a)FindvectorLN (3mks)

b)GiventhatapointM isonLNsuchthatLM:MN=3:4findthecoordinateofM

(2mks)

c)IflineOM isproducedtoTsuchathatOM:MT=6:1

i)FindthepositionvectorofT (1mk)

ii)ShowthatpointsL,TandBarecollinear̀ (4mks)

21.a)TheratioofJumasandAkinyisearningwas5:3.Jumasearningsroseto

Kshs8400afteranincreaseof12%

CalculatethepercentageincreaseinAkinyisearningsgiventhatthesum oftheir

newearningswaskshs14,100.

(6mks)

b)JumaandAkinyicontributedallthenewearningstobuymaizeatKshs1175per

bag.ThemaizewasthensoldatKshs1762.50perbag.Thetwosharedallthe

moneyfrom thesalesofthemaizeintheratiooftheircontributions.

CalculatetheamounthatAkinyigot.
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(4mks)

21.Usingapairofcompassesandruleronly,construct

Ai)TriangleABCinwhichAB=5cm,<BAC=300and<ABC=1050.

(3mks)

ii)AcirclethatpassesthroughheverticesofthetriangleABC.Measure

theradius (3mks)

iii)theheightoftriangleABCwithAB asthebase.Measuretheheight

(2mks)

b)Determinetheareaofcirclethatliesoutsidethetrianglecorrectto2

decimalplaces

(2mks)

23.Theequationofacurveisy=2x3+3x2.

a)Find

i)Thex–interceptofthecurve (2mks)

ii)they-interceptofthecurve

(1mk)

bi)Determinethestationarypointsofthecurve (3mks)

ii)Foreachpointin(b)(i)above,determinewhetheritisamaximum or

aminimum

(2mks)

c)Sketchthecurve. (2mks)

b)Calculatethemidordinatesforfivestripsbetweenx=1andx=6,andhenceuse

themid-ordinateruletoapproximatetheareaunderthecurvebetweenx=1,x=6

andthex=axis

(3mks)

c)Assumingthattheareadeterminedbyintegrationtobetheactualarea,calculate
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thepercentageerrorinusingthemidordinaterule

(4mks)
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