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MATHEMATICS
K.C.S.EPAPER121/21995

QUESTIONS

QUESTIONSSECTION1(52MKS)

1. Uselogarithmstoevaluate (4

mks)

2. Solvethesimultaneousequations (4

mks)

2x–y=3

x2–xy=-4

3. Thetablesshowstheyearlypercentagetaxationsrates.

Year 1987 1988 1989 1990 1991 1992 1993 1994

Percentag

e

taxatio

nrate

65 50 50 45 45 45 40 40

Calculatethree-yearlymovingaveragesforthedatagivinganswerstos.f (3

mks)

4. Calculatevolumeofaprism whoselengthis25cm andwhosecross-section

isanequilateraltrianglesof3cm

5. Findthevalueofxinthefollowingequations:

49x+1+72x=350 (4mks)

6. Atranslationmapsapoint(1,2)onto)(-2,2).Whatwouldbethecoordinates

oftheobjectwhoseimageis(-3,-)underthesametranslation?

7. Theratioofthelengthsofthecorrespondingsidesoftwosimilarrectangular

watertanksis3:5.Thevolumeofthesmallertankis8.1m3.Calculatethe

volumeofthelargertank. (3

mks)

8. Simplify completely



3
Formarkingschemes,call)Whatsapp-0746711892

3x2–1–2x+1

X2–1 x+1



4
Formarkingschemes,call)Whatsapp-0746711892

9. Aboatmoves27km/hinstillwater.Itistomovefrom pointAtoapointBwhich

isdirectlyeastofA.Iftheriverflowsfrom southtoNorthat9km/h,calculate

thetrackoftheboat.

10. Thesecondandfifthtermsofageometricprogressionsare16and2respectively.

Determinethecommonratioandthefirstterm

11. InthefigurebelowCP=CQand<CQP=1600.IfABCDisacyclicquadrilateral,

find<BAD.

12. Inthefigurebelow,OA=3i+3JABDOB=8i–j,CisapointonABsuchthat

AC:CB=3:2,andDisapointsuchthatOB//CDand2OB=CD.

DeterminethevectorDAintermsofiandj. (4mks)

13. Withoutusinglogarithm tables,findthevalueofxintheequation

Logx3+log5x=5log2–log2 (3

mks)

5

14. Twocontainers,onecylindricalandonespherical,havethesamevolume.

Theheightofthecylindricalcontaineris50cm anditsradiusis11cm.

Findtheradiusofthesphericalcontainer. (2

mks)

15. TwovariablesPandLaresuchthatPvariespartlyasLandpartlyasthe

squarerootofL.

DeterminetherelationshipbetweenPandLwhenL=16,P=500and

whenL=25,P=800. (5mks)

16. Theshadedregionbelowrepresentsaforest.Theregionhasbeendrawnto

scalewhere1cm represents5km.Usethemid–ordinaterulewithsix

stripstoestimatetheareaofforestinhectares. (4mks)
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SECTIONII(48Marks)

Answeranysixquestionsfrom thissection

17. Acircularpathofwidth14metressurroundsafieldofdiameter70metres.The

pathistobecarpetedandthefieldistohaveaconcreteslabwithanexception

offourrectangularholeseachmeasuring4metresby3metres.

AcontractorestimatedthecostofcarpetingthepathatKshs.300persquare

metreandthecostofputtingtheconcreteslabatKshs400persquaremetre.

Hethenmadeaquotationwhichwas15%morethanthetotalestimate.After

completingthejob,herealizedthat20%ofthequotationwasnotspent.

(a)Howmuchmoneywasnotspent?

(b)Whatwastheactualcostofthecontract?

18. Thetablebelowshowshighaltitudewindspeedsrecordedataweatherstation

inaperiodof100days.

Windspeed(knots) 0-19 20-39 40-59 60-79 80-99 100-119 120-139 140-159 160-179

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

(a)Onthegridprovideddrawacumulativefrequencygraphforthedata (4

mks)

(b)Usethegraphtoestimate

(i)Theinterquartilerange (3

mks)

(ii)Thenumberofdayswhenthewindspeedexceeded125knots (1

mk)

19. Theprobabilitiesthatahusbandandwifewillbealive25yearsfrom now

are0.7and0.9respectively.

Findtheprobabilitythatin25yearstime,

(a)Bothwillbealive

(b)Neitherwillbealive

(c)Onewillbealive

(d)Atleastonewillbealive

20. Ahillsideisintheform ofaplaneinclinedatanangleof300tothehorizontal.

Astraightsectionofroad800metreslongliesalongthelineofgreatest

slopefrom apointAtoapointBfurtherupthehillside.
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(a)Ifavehiclemovesfrom AandB,whatverticalheightdoesitrise?

(b)DisanotherpointonthehillsideandisonthesameheightasB.Anotherheight

straightroadjoinsandDandmakesanangleof600withAB.CisapointonAD

suchthatAC=¾AD.

Calcu

late

(i) Thelengthoftheroadfrom AtoC

(ii) ThedistanceofCB

(iii) TheangleelevationofB andC

21. ApartBisonabearingof0800from aportAandatadistanceof95km.A

submarineisstationedataportD,whichisonabearingof2000from AM

andadistanceof124km from B.

AshipleavesBandmovesdirectlysouthwardstoanislandP,whichisona

bearingof140from A.ThesubmarineatDonrealizingthattheshipwas

headingfrotheislandP,decidestoheadstraightfortheislandtointerceptthe

ship

Usingascale0f1cm torepresent10km,makeascaledrawingshowingthe

relativepositionsofA,B,D,P. (2mks)

Hencefind

(i)Thedistancefrom AtoD (2mks)

(ii)Thebearingofthesubmarinefrom theshipwassettingofffrom B(1mk)

(iii)ThebearingoftheislandPfrom D (1mk)

(iv)ThedistancethesubmarinehadtocovertoreachtheislandP (2

mks)

22. Usingrulerandcompassesonly,constructaparallelogram ABCDsuchthat

AB=10cm,BC=7cm and<ABC=1050.AlsoconstructthelociofPandQ

withintheparallelsuchthatAP≤4cm,andBC ≤6cm.Calculatethearea

withintheparallelogram andoutsidetheregionsboundedbytheloci.

23. (a)Completethetableforthefunctiony=2sinx (2

mks)

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

Sin3x 0 0.5000
y 0 1.00
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(b)(i)Usingthevaluesinthecompletedtable,drawthegraphofy=2sin3xfor00≤x

≤

1200onthegridprovided

(ii)Hencesolvetheequation2sin3x=-1.5 (3

mks)

24. Amanufactureofjam has720kgofstrawberrysyrupand800kgofmango

syrupformakingtwotypesofjam,gradeAandB.Eachtypesismadeby

mixingstrawberryandmangosyrupsasfollows:

GradeA:60%strawberryand40%mango

GradeB:30%strawberryand70%mango

Thejam issoldin400gram jars.Thesellingpricesare

asfollows:GradeA:Kshs.48perjar

GradeB:Kshs30perjar.

(a)Form inequalitiestorepresentthegiveninformation (3mks)

(b)(i)Onthegridprovideddraw theinequalities (3mks)

(ii)From your,graph,determinethenumberofjarsofeachgradethe

manufacturershouldproducetomaximizehisprofit (1

mk)

(iii)Calculatethetotalamountofmoneyrealizedifallthejarsaresold (1

mk)
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MATHEMATICS
K.C.S.EPAPER121/21996

QUESTIONS

QUESTIONSSECTION1(52Marks)
Answerallquestionsinthissection

1.Evaluatewithoutusingmathematicaltables

1.9x0.032

20x0.0038

2.Maryhas21coinswhosetotalvalueisKshs72.Therearetwiceasmanyfive

shillingscoinsastherearetenshillingscoins.Therestareoneshillingscoin.

FindthenumberoftenshillingscoinsthatMaryhas.

3.AcommercialbankbuysandsellsJapaneseyeninKenyashillingsattherates

shownbelow.

Buying Selling

Kshs0.5024 Kshs.0.5446

AJapanesetouristattheendofhistourofKenyawasleftwithKshs30,000

whichheconvertedtoJapaneseyenthroughthecommercialbank.Howmany

Japaneseyendidheget?

4.Onthefigurebelowconstruct

(i)theperpendicularbisectorofBC

(ii)ThelocusofapointPwhichmovessuchawaythatAPB=AVB

andPisonthesamesideofABonthesamesideofABasC

A

B

C
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5.Thefigurebelowrepresentsacircleadiameter28cm withasectorsubtending

anangleof750atthecentre.

Findtheareaoftheshadedsegmentto4significantfigures

7.Usethetrapezoidalrulewithintervalsof1cm toestimatetheareaofthe

shadedregionbelow

8.Expandandsimplify(1–3x)5,uptotheterm inx3

Henceuseyourexpansiontoestimate(0.97)5correctto4decimalplaces
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9.OnthesurfaceofacuboidABCDEFGHacontinuouspathBFDHBisdrawnas

shownbythearrowsbelow.

(a)Drawandlabelanetofcuboid

(b)Onthenetshowthepath

10.ABCisatriangleandPisonABsuchthatPdividesABinternallyintheratio4:3.

QisapointonACsuchthatPQisparalleltoBC.IfAC =14cm

(i)StatetheratioAQ:QC

11.Findthevaluesofaandbwherebarerationalnumbers

12.Thetablebelowrepresentsthemeanscoresinsixconsecutiveassessment

testsgivenaform fourclass

Tests T1 T2 T3 T4 T5 T6

Meanscores

inpercentage

48.40 56.25 50.30 49.00 45.60 57.65

Calculatethethreemovingaveragesoforder4

13.MogakaandOndusoworkingtogethercandoapieceofworkin6days,Mogaka,

workingalonetakes5dayslongerthanOnduso.Howmanydaysdoestittake

Ondusotodotheworkalone?

14.Theathletesinan800metresracetake104secondsand108secondsrespectively

tocompletetherace.Assumingeachathleteisrunningataconstantspeed.

Calculatethedistancebetweenthem whenthefasterathleteisatthefinishingline.

15.Ametalbarisahexagonalprism whoselengthis30cm.Thecross–sectionisa

regularhexagonwitheachsideofthelength6cm.

Find

(i) theareaofthehexagonalface

(ii) thevolumeofthemetalbar
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SECTIONII(48MKS)
Answeranysixquestionsfrom thissection

17.Acompanyistoconstructaparkingbaywhoseareais135m2.Itistobecovered

withconcreteslabofuniform thicknessof0.15.Tomaketheslabcement.Ballast

andsandaretobemixedsothattheirmassesareintheratio1:4:4.Themassof

m3ofdryslabis2,500kg.

Calculate

(a)(i)Thevolumeoftheslab

(ii)Themassofthedryslab

(iii)Themassofcementtobeused

(b) Ifonebagofthecementis50kg,findthenumberofbagstobepurchased

(c) Ifalorrycarries7tonnesofsand,calculatethenumberoflorriesof

sandto

bepurchased

18. Completethetablebelowbyfillingintheblankspaces

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

Cosx0 1.00 0.87 0.50 0 -0.5 -0.87 -1.0 -0.87 -0.5 0 0.5 0.87 1.0

2cos½x0 2.00 1.93 1.73 1.41 1.0 0.52 0 0.52 -1.00 1.47 1.73 1.93 -2.00

Usingthescale1cm torepresent300onthehorizontalaxisand4cm torepresent1

unitontheverticalaxisdraw,onthegridprovided,thegraphsofy=cosx0andy=2

cos½x0onthesameaxis.

(a)Findtheperiodandtheamplitudeofy=2cos½x0

(b)Describethetransformationthatmapsthegraphofy=cosx0onthegraphof

y=2cos1/2x0

19.Aninstituteofferstwotypesofcoursestechnicalandbusinesscourses.The

institute

hasacapacityof500students.Theremustbemorebusinessstudentsthan

technical

studentsbutatleast200studentsmusttaketechnicalcourses.Letxrepresent

the

numberoftechnicalstudentsandythenumberofbusinessstudents.



13
Formarkingschemes,call)Whatsapp-0746711892

(a) Writedownthreeinequalitiesthatdescribethegivenconditions

(b) Onthegridprovided,drawthethreeinequalities

(c) IftheinstitutemakesaprofitofKshs2,500totrainonetechnical

studentsandKshs1,000totrainonebusinessstudent,determine

(i) thenumberofstudentsthatmustbeenrolledineachcoursetomaximize

theprofit

(ii) Themaximum profit.

20. InthefigurebelowPQRisthetangenttocircleatQ.TSisadiameterandTSR

andQUVarestraightlines.QSisparalleltoTV.AnglesSQR=400and

angleTQV=550

Findthefollowingangles,givingreasonsforeachanswer

(a) QST

(b) QRS

(c) QVT

(d) UTV

21.Thevolumevcm3ofasoliddependspartlyonr2andpartlyonr3wherercm is

oneofthedimensionsofthesolid

Whenr=1,thevolumeis54.6cm3and

Whenr=2,thevolumeis226.8cm3
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(a)Findtheexpressionforvintermsofr

(b)Calculatethevolumeofthesolidwhenr=4

(c)Findthevalueofrforwhichthetwopartsofthevolumeareequal
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MATHEMATICS
K.C.S.EPAPER121/21998

QUESTIONS

SECTION1(52MKS)

Answertheentirequestioninthis
section

1.Uselogarithmstoevaluate

2.Simplifytheexpression
x-1

x
-

2x-1

3x
Hencesolvetheequation

x-1

x
-

2x+1

3x
=2

3.Simplifyasfaraspossible,leavingyouranswerintheform ofsurd

1

4-2 3
-

1

14+2 3

4.InthefigurebelowABC=300,ACB=900,AD=4√3andDC=4cm

8+ IifAislost
√3 √3
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Calculatethelengthof
(a)AC

(b)BC

5.AplotoflandwasvaluedatKshs50,000atthestartof1994.Itappreciated

by20%during1994.Thereafter,everyyear,itappreciatedby10%ofits

previousyearsvalue.

a.Thevalueofthelandatthestart0f1995

b.Thevalueofthelandattheend0f1997

6.Duringacertainperiod,theexchangeratewerefollows

1sterlingpound=Kshs.102.0

1sterlingpound=Kshs.U.Sdollar

1U.Sdollar=Kshs.60.6

AschoolmanagementintendedtoimporttextbooksworthKshs500,00from U.K.It

changedthemoneytosterlingpounds.Laterthemanagementfoundoutthat

bookswerecheaperinU.S.A.Henceitchangedthesterlingpoundstodollars.

Unfortunately,afinancialcrisisaroseandthemoneyhadtobereconvertedto

Kenyashillings.

Calculatethetotalamountofmoneythemanagementendedupwith

7.Amanufacturersellsbottleoffruitjuicetoatraderataprofitof40%.Thetradersells

itforKshs84ataprofitof20%.Find

(a)Thetrader‘sbuyingprice

(b)Thecostofmanufactureofonebottle

8.InthefigurebelowalineXYandthreepoints.A,BandCaregiven.Onthe

figureconstruct

(a)TheperpendicularbisectorofAB

(b)ApointPonlinexysuchthat APB= ACB
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9.Inthefigure,KLMNisatrapezium inwhichKLisparalleltoNM andKL=3NM

GiventhatKN=w,NM =uandML=v

Showthat2u=v=w

10.GiventhatP=3yexpresstheequation32y–1+2x3y-1=1termsofAPHenceor

otherwisefindthevalueofyintheequation32y–1+2x3y-1=1

11.Aballoon,intheform ofasphereofradius2cm,isblownupsothatthevolume

increaseby237.5%.Determinethenewvolumeofballoonintermsof∏

12.Findxif

3log5+logx2=log1
125

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

(b)Usetheexpansionuptothefourthterm tofindthevalueof(1.03)6tothe

nearestonethousandth.

14.Ascienceclubismadeupofboysandgirls.Theclubhas3officials.Usingatree

diagram orotherwisefindtheprobabilitythat:

(a)Theclubofficialareallboys

(b)Twooftheofficialsaregirls

15.Ariverisflowingatuniform speedof6km/h.Acanoeistwhocanpaddleat

10km/hthroughstillwaterwishestogostraightacrosstheriver.

Findthedirection,relativetothebankinwhichheshouldsteer.
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16.Thetriangularprism shownbelowhassidesAB=DC=EF=12cm.Theends

areequilateraltriangleofsides10cm.ThepointNisthemidpointFC.

(a)Findthelengthof

(i) BN

(ii) EN

(b)FindtheanglebetweenthelineEBandtheplaneCDEF

SECTIONII(48mks)

Answeranysixquestionsfrom thissection

17.Acylindricalwatertankisadiameter7metersandheight2.8metre

(a)Findthecapacityofthewatertankinlitres

(b)Sixmembersofafamilyuse15litresperday.Eachday80litresareused

forcookingandwashingandafurther60litresarewasted.

Findthenumberofcompletedaysafulltankofwaterwouldlastthefamily.

18.(a)Completethetablebelowforthevalueofy=2sinx+cosx.

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

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

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

y 1 2.1 2.2 2 1.2 0.7 0.1 -1 -2 -0.7 1
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(b)Usingthegridprovideddrawthegraphofy=2sinx+cosxfor00.
Take1cm represent300onthex-axisand2cm torepresent1unit
ontheaxis.

(c)Usethegraphtofindtherangeofxthatsatisfytheinequalities2sinxcosx>0.5

19.Inthefigurebelow,QOTisadiameter. QTR=480, TQR=760and SRT=370

Calculate

(a) RST

(b) SUT

(c)Obtuse RUT

(d) PST

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

(b) s(x2–2x–3)dx

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

x=2andx=4

21.TwovariablesRandVareknowntosatisfyarelationR=kVn,wherekandnare

constants.Thetablebelowshowsdatacollectedfrom anexperimentinvolving

thetwovariablesRand

V.
V 3 4 5 6 7 8
R 27 48 75 108 147 192

(a)CompletethetableoflogVandRgivenbelow,bygivingthevalueto2
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decimalplaces.

LogV 0.48 0.60 0.70 0.78 0.85 0.90
LogR 1.43 1.88 2.03 1.80 2.28

(b)Onthegridprovideddrawasuitablestraightlinegraphtorepresentthe

relationR=kVn

(c)(i)thegradientoftheline

(ii)arelationshipconnectingRandV.

22.TwoaeroplanePandQleavesanairportatthesametime.Pliesonabearing

of2400at900km/hwhileQfliesdueeastat750km/h.

(a)Usingascaleof1cm torepresents100km,makeascaledrawingtoshow

thepositionoftheaeroplaneafter40minutes.

(b)Usethescaledrawingtofindthedistancebetweenthetwoaeroplane

after40minutes.(c)Determinethebearing

(i) Pfrom Q

(ii) Qfrom P

23.ThefigurebelowrepresentsarectanglePQRSinscribedinacirclecentre0

andradius17cm .PQ=16cm.

Calculate

(d)ThelengthPSoftherectangle
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(e)TheanglePOS

(f)Theareaoftheshadedregion

24.AdraperisrequiredtosupplytwotypesofshirtsAandtypeB.

Thetotalnumberofshirtsmustnotbemorethan400.Hehastosupplymore

typeAthanoftypeBhoweverthenumberoftypesAshirtsmustbemore

than300andthenumberoftypeBshirtsnotbelessthan80.

LetxbethenumberoftypeAshirtsandybethenumberoftypesBshirts.

(a)Writedownintermsofxandyallthelinearinequalitiesrepresentingthe

informationabove.

(b)Onthegridprovided,drawtheinequalitiesandshadetheunwantedregions

TypeA:Kshs600pershirt

TypeB:Kshs400pershirt

(i) Usethegraphtodeterminethenumberofshirtsofeachtypethat

shouldbemadetomaximizetheprofit.

(ii) Calculatethemaximum possibleprofit.
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MATHEMATICS
K.C.S.EPAPER121/21995

QUESTIONS

SECTION1(52Marks)

Answerallthequestionsinthis

section

1.Uselogarithmstoevaluate 6.79x0.39113/
4

Log5

2.Findtherangeofxif2≤3–x<5

3.ThemassofamixtureAofbeansandmaizeis72kg.Theratioofbeans

tomaizeis3:5respectively

(a)Findthemassofmaizeinthemixture

(b)AsecondmixtureofBofbeansandmaizeofmass98kginmixedwithA.The

finalratioofbeanstomaizeis8:9respectively.Findtheratioofbeanstomaize

inB

4.Simplify

5.InthemonthofJanuary,aninsurancesalesmanearnedKshs6750

whichwasacommissionof4.5%ofthepremium paidtothecompany.

6. Solveforx(log3x)2–½log3
3/2

7. Theequationofalineis

-3/5x+3y=6

Findthe:

(a) Gradientoftheline

(b) Equationofalinepassingthroughpoint(1,2)andperpendiculartothegiven

line.
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8. Thefigurebelowshowsasolidmadebypassingtwoequalregulartetrahedra.

(a)Drawanetsolid

(b)Ifeachfaceisanequilateraltriangleofside5cm findthesurfacearea

ofthesolid

9. TwotownsAandBare220km apart.AbuslefttownAat11.00am and

traveledtowardsBat60km/h.Atthesametime,amatatulefttownBfor

townAandtraveledat80km/h.Thematatustoppedforatotalof45minutes

onthewaybeforemeetingthebus.Calculatethedistancecoveredbythebus

beforemeetingthematatu.

10. Usebinomialexpressiontoevaluate(0.96)5correctto4significantfigures

11.Inthefigurebelow triangleABOrepresentsapartofaschoolbadge.The

badgehasassymmetryoforder4aboutO.Completethefigurestoshowthe

badge.

B

A

O

12. Solvetheequation

8s2+2s–3=0
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Hencesolvetheequation

8sin2Ө+2sinӨ-3=0for00≤θ≤0Ө1800

13. Thenumberofpeoplewhoattendedanagriculturalshowinonedaywas

510men,1080womenandsomechildren.Whentheinformationwas

representedonapiechart,thecombinedangle

forthemenandchildrenwas2160.findtheanglerepresentingthechildren.

14. ThepointsP.QandRlieonastraightline.ThepositionvectorsofPandR

are2i+2j+13kand5i–3j+4krespectively.QdividesPRinternallyin

theratio2:1

Findthe

(a)PositionvectorofQ.

15. Aconstructionfirm hastractorsT+1andT2.Bothtractorsworkingtogethercan

completeapieceofworkin6dayswhileT1alonecancompletetheworkin

15days.Aftertwotractorshadworkedtogetherforfourdays,tractorT1

brokedown.

FindthetimeittakestractorT2tocompletetheremainingwork

16. Findtheequationofthetangenttothecurve

y=(x2+1)(x-2)whenx=2

SECTIONII(48Marks)

Answeranysixquestionsfrom this

section

17. Aretailerbought49kgofgrade1riceatKshs.65perkilogram and60kgof

gradeIIriceatKshs27.50perkilogram.Hemixedthetowtypesofrice.

(a)Findthebuyingpriceofonekilogram ofthemixture

(b)Hepackedthemixtureinto2kgpackets

(i) Ifheintendstomakea20%profitfindthesellingpriceperpacket

(ii) Hesold8packetsandthenreducedthepriceby10%inordertoattract

customers.

Findthenewsellingpriceperpacket.
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(iii) Aftersellingoftheremainderatreducedprice,heraisedthepriceso

astorealizetheoriginalgoalof20%profitoverall.Findtheselling

priceperpacketoftheremainingrice.

18. Atowerisonabearingof0300from apointPandadistanceof

elevationofthetopis150andtheangleofdepressionofthefootof

thetoweris10.

a) Findtheheightofthetower

b) ApointQisonthesamehorizonplaneaspointP.The

towerisonabearing3300from Qandatadistanceof70

m

19. Patientswhoattendaclinicinoneweekweregroupedbyageas

showninthetablebelow:

Agexyears 0≤x<5 5≤x<15 15≤x25 25≤x<45 45≤x<75

No.of

patients

14 41 59 70 15

i. Estimatethemeanage

ii. Onthegridprovideddrawahistogram torepresentthedistribution

1cm torepresent5unitonthehorizonaxis

2cm torepresent5unitsontheverticalaxis

20. Thefirstterm ofanarithmeticprogressionis4andthelastterm is20.Thesum

oftheterm is252.

(a)Calculatethenumberoftermsandthecommondifferences

ofthearithmeticprogression

(b)AnExperimentalculturehasaninitialpopulation

of50bacteria.Thepopulationincreasedby80%every20minutes.

Determinethetimeitwilltaketohaveapopulationof1.2millionbacteria.
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21. Thediagram belowshowsagardendrawntoscaleof1:400.Inthe

gardentherearealreadytowtreesmarkedAandB.Thegardenerwises

toplantmoretrees.Thereareanumberofruleshewishestoapply.

Rule1:Eachnewtreemustbeanequaldistancefrom both

treesAandB.Rule2:Eachnewtreemustbeatleast4m from

theedgesofthegarden.Rule3:eachnewtreeisatleast14m

from treeB.

(a)drawthelocusgivenbyeachoftheserulesonthediagram

(b)Ifthenewtreesaretobeplanted4m apart,showonyourdiagram the

possibleplantingpointsforthenewtrees.

22. (a)completethetablebelow,givingyourvaluescorrectto2decimalplaces.

x 0 10 20 30 40 50 60 70
Tanx 0
2x+300 30 50 70 90 110 130 150 170
Sin(2x+300) 0.50 1

b)Onthegridprovided,drawthegraphsofy=tanxandy=sin(2x+300)for00≤x

700
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Takescale: 2cm for100onthex-axis

4cm forunitonthey-axis

Useyourgraphtosolvetheequationtanx-sin(2x+300)=0
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23. ThetransformationRgivenbythematrix

A= a b maps 17 to 15 0 to -8
cd 0 8 17 15

(a)DeterminethematrixAgivinga,b,canddasfractions

(b)GiventhatArepresentsarotationthroughtheorigindeterminetheangleof
rotation

(c)Sisarotationthough1800aboutthepoint(2,3).Determinetheimageof(1,0)
underS

followedbyR.

24. Thediagram belowshowsarightpyramidVABCDwithVasthevertex.The

baseofthepyramidisrectangleABCD,WITHab=4cm andBC=3cm.

Theheightofthepyramidis6cm.

(a) Calculatethe

(i) lengthoftheprojectionofVAonthebase

(ii) AnglebetweenthefaceVABandthebase

(b)Pisthemid-pointofVCandQisthemid–pointofVD.

FindtheanglebetweentheplanesVABandtheplaneABPQ
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MATHEMATICS
K.C.S.EPAPER121/22000

QUESTIONS

SECTION1(52Marks)

1.Findequationoftheperpendiculartothelinex+2y–4andpasses

throughpoint(2,1)

2.Apassengernoticedthatshehadforgottenherbaginabus12minutesafter

thebushadleft.Tocatchupwiththebus,sheimmediatelytookataxiwhich

traveledat95km/h.Thebusmaintainedanaveragespeedof75km/h.Determine

(a)Thedistancecoveredbythebusin12minutes

(b)Thedistancecoveredbythetaxitocatchupwiththebus

3.Twosidesofatrianglesare5cm eachandtheanglebetweenthem is1200.

Calculatetheareaofthetriangle.

4.ApieceofwirePcm longisbenttoform theshapeshowninthefigurebelow

Thefigureconsistsofasemicirculararcofradiusrcm andtwoperpendicular

sidesoflengthxcm each.

ExpressxintermsofPandr,

HenceshowthattheareaAcm2,ofthefiguresisgivenby=½∏r2+1/8(p-∏r)2

5.Thedistancefrom afixedpointofaparticularinmotionatanytimet

secondsisgivenby

S=t3–5t2+2t+5

2

Findits:

(a)Accelerationafter1second

(b)VelocitywhenaccelerationisZero
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(c)Findalltheintegralvalueofxwhichsatisfytheinequalities

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

7.Akinyi,Bundi,Cura,andDibainvestedsomemoneyonabusinessinthe

ratioof7:9:10:1respectively.ThebusinessrealizedaprofitofKshs46,800.

Theyshared12%oftheprofitequallyandtheremainderintheratiooftheir

contributions.

CalculatethetotalamountreceivedbyDiba

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

9.AtriangleisformedbythecoordinatesA(2,1)B(4,1)andC(1,6).Itis

rotatedclockwisethrough900abouttheorigin.Findthecoordinatesof

thisimage.

10.Threerepresentativesaretobeselectedrandomlyfrom agroupof7

girlsand8boys.Calculatetheprobabilityofselectingtwogirlsandone

boy.

11.Usethelogarithmstoevaluate

12.Findthevalueofxwhichsatisfytheequation

52x–6x5x+5=0

13.Expand(1+x)5,hence,usetheexpansiontoestimate(1.04)5correct

to4decimalPlaces

14.Inthefigurebelow,BTisatangenttothecircleatB.AXCTandBXD

arestraightlines

AX=6cm,CT=8cm,BX=4.8cm andXD=5cm.

Findthelengthof
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(a)XC (b)BT

15.Makexthesubjectoftheformula p= xy ½

z+x

16.Thefrequencydistributiontablebelowshowstheweeklysalary(K£)paidto
workersinafactory

Salary(K£) 50≤x<100 100≤x<150 150≤x<25 250≤x<350 350≤x<500
No.of
workers

13 16 38 24 9

Onthegridprovideddrawahistogram torespecttheinformationshownabove

SECTIONII(48Marks)
Answeranysixquestionsfrom this

section

17.Aconstructioncompanyrequirestotransport144tonnesofstonesto

sitesAandB.ThecompanypaysKshs24,000totransport48tonnesof

stoneforevery28km.Kimanitransported96tonnestoasiteA,49km

away.

(a) Findhowmuchhepaid

(b) KimanispendsKshs3,000totransportevery8tonnesofstones

tosite.

Calculatehistotalprofit.

(c)AchiengtransportedtheremainingstonestositesB,84km away.Ifshemade

44%profit,findhertransportcost.

18.Arallycartraveledfrom pointRtopointS.Sis128km onabearing0600from

R.ThecarthensetoffSat9.30am towardsTatanaverageof150km/h.It

wasexpectedatTat11.30am.AftertravelingforIhourand20minutesit

broke

downatpointP.ThebearingofTandPfrom Sis3000.

Calculatethe:

(i)Distancefrom RtoP

(ii)BearingofPandR

(b) Therepairtook10minutesandthecarsetofftocompleteitsjourneytoT.

FindthespeedatwhichcarmustnowmovetoreachTontime.
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20.Thecharge,Cshillingsperpersonforacertainseminarispartlyfixed

andpartlyinverselyproportionaltothetotalnumberNofpeople.

(a) WritedowntheexpressionforCintermsofN

(b) When100peopleattendedthechargeisKshs8,700perpersonwhile

for35peoplethechargeisKshs.10,000perperson

(c) Ifapersonhadpaidthefullamountanddoesnotattend,thefixed

chargeisrefunded.Agroupofpeoplepaidbuttenpercentofthem did

notattend.AftertherefundtheorganizerremainedwithKshs574,000.

Findthenumberofpeopleinitiallyinthegroup.

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

Theareaboundedbytheaxisx=-2/3andx=2isshownbythesketch

below.

Find:

(a)(2x+3x2)dx

(b)Theareaboundedbythecurvex–axis,x=
2

/3andx=2

22.ThelinesegmentBCgivenbelowisonesideoftriangleABC

(a)UsearulerandcompassestocompletetheconstructionofatriangleABC

inWhich ABC=450.<AC=5.6cm andangleBACisobtuse

(b) DrawthelocusofpointPsuchthatPisequidistantfrom apointOand

passesthoughtheverticesoftriangle.
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(c) LocatepointDonthelocusofPequidistantfrom linesBCandBO.Qlies

intheregionenclosedbylinesBD,BOextendedandthelocusofP.

ShadethelocusofQ.

23.Thediagram onthegridprovidedbelowshowsatrapezium

ABCD

Onthesamegrid

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

clockwiseabouttheorigin.

(ii)DrawtheimageofA‖B‖C‖D‖ofA‘B‘C‘D‘underareflectionin

liney=x.StatecoordinatesofA‖B‖C‖D‖.

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

DrawtheimageA‖B‖C‖D‖andstateitscoordinates.

(c)DescribeasingletransformationthatmapsA‖B‖C‖DontoABCD.
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24. Atheatrehasaseatingcapacityof250people.ThechargesareKshs.

100foranordinaryseatandKshs160foraspecialseat.ItcostKshs

16,000tostageashowandthetheatermustmakeaprofit.Thereare

nevermorethan200ordinaryseatsandforashowtotakeplaceatleast

50ordinaryseatsmustbeoccupied.Thenumberofspecialseatsis

alwayslessthantwicethenumberofordinaryseats.

(a) Takingxtobethenumberofordinaryseatsandythenumberofspecial

seatswritedownalltheinequalitiesrepresentingtheinformationabove.

(b) Onthegridprovided,drawagraphtoshowtheinequalitiesin(a)above

(c) Determinethenumberofseatsofeachtypethatshouldbebookedinorder

tomaximizetheprofit.
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MATHEMATICS
K.C.S.EPAPER121/22001

QUESTIONS

SECTION1(52MKS

Answerallthequestionsinthissection.

1. Evaluate1/3of(23/4–51/2)x36/7÷9/4

2. Solveforxintheequation 32(x-3)÷8(x-4)=64/÷2x

3. ThreepeopleOdawa,MliwaandAminacontributedmoneytopurchaseaflour

mill.Odawacontributedofthetotalamount,Mliwacontributedoftheremaining

amountandAminacontributedtherestofthemoney.Thedifferencein

contributionbetweenMliwaandAminawasshs.40,000.

Calculatethepriceoftheflourmill.

4. TwovaluablesAandBaresuchthatAvariespartlyasthesquareofB.

GiventhatA30,when

B=9,andA=16when4=14,FindAandB=36.

5. Thefigurebelowshowsaanetofaprism whosecross–sectionisan

equilateraltriangle.

a)Sketchtheprism

b)Statethenumberofplanesofsymmetryoftheprism.

6. AtelephonebillincludesKsh.4,320forlocalcalls,Ksh.3,260fortrunkcallsand

a rentalchargeofKshs.2,080.Avalueaddedtax(V.A.T.)isthenchargeat

15%.

7. AtranslationmapsapointP(3,2)ontoP‘(95,5)

a)Determinethetranslationvector.

8. Solvetheequationlog(x+24)–2log3=log(9-2x)
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9. Thetablebelowshowsthenumberofbagsofsugarsoldperweekandtheir

movingaverages.

No.ofbagasperweek 340 330 x 342 350 345

Movingaverages 331 332 Y 346

a) Statetheorderofmovingaverage

b) Findthevalueofandy

10. Expand(2+x)5inascendingpowersofxuptotheterm inx3

Hence,approximatethevalueof(2.03)5to4s.f.

11. Acurveisgivenbytheequation:u=5x3–7x2+3x+2a)

Gradientofthecurveatx=1

12. Thefigurerepresentsapentagonprism oflength12cm.Thecross–section

isaregularpentagon,centreO,whosedimensionsareshown.

Findthetotalsurfaceareaoftheprism.
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13. Giventhattan75o=2+√3,findwithoutusingtablestan150intheform

p+q√m,wherep,qandm areintegers.

14. Thediagram belowrepresentsafieldPQR.

a) Drawthelocusofpointsequidistantfrom sidesPQandPR.

b) Drawthelocusofpointsequidistantfrom pointsPandR.

c) acoinislostwithinaregionwhichisnearesttopointPthantoRand

closertosidePrthantosideP,q,shadetheregionwherethecoincanbe

located.

15. Solvetheequation4sin2Ө+4cosӨ=5

For0o≤Ө≥360ogivetheanswerindegrees
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16. Thediagram belowshowsthegraphof:

y≥3/10x–3/2,5x+6y=30andx=2

Byshadingtheunwantedregion,determineandlabeltheregionR
thatsatisfiesthethreeinequalities.

y≥3/10x–3/2,+6y≥30andx≥2

SECTIONII(48Marks)
Answeranysixquestionsinthis

section.

17. AhelicopterisstationedatanairportHonabearing060oand800km from

anotherairportP.AthirdairportisJisonbearingof1400and1,200km

from H.

a) Determine:
i) ValueofP

ii) ThebearingofPfrom J

18. Themarksobtainedby10pupilsinanEnglishtestwere

15,14,13,12,P,16,11,13,12

and17.Thesum ofthesquaresofthemarks,∑x21,794
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a) Calculatethe:

i) ValueofP

ii) Standarddeviation.

b) Ifeachmarkisincreasedby3,writedownthe:

i) Newmean

ii) Newstandarddeviation

19. Thenthterm ofasequenceisgivenby2n+3

a)Writethefirstfouritemsofthesequence.

b)FindS50,thesum ofthefirsttermsofthesequence.

c)Showthatthesum ofthefirsttermsofthesequenceisgivenby.

Sn=n2+4n

Henceorotherwisefindthefirstlargestintegralvalueofnsuchthat.
Sn<725

20. a) Distancefrom AandB

21.

b)

a)

bearingBfrom A

Completethetablegivenbelowintheblank
spaces.

X 0o 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800

3cos2x 3 2.598 1.5 0 1.5 --3 -2.598 -1.5 0 2.598 3

2sin(2x
+30o)

1 2 2-732 1 0 -1 -1.732 -2 -2.732 -2 1

b) Onthegridprovideddraw,onthesameaxis,thegraphofy=3cos2xand

y=sin(2x+300)for0o≤x≥180.Takethescale:1cm for150ontheaxis

and2cm for1unitonthey-axis.

c) Useyourgraphtoestimatetherangeofvalueofxforwhich3cos2x≤2sin

(2x+30o).

Giveyouranswertothenearestdegree.

22. Thedisplacementxmetresaparticleaftersecondsgivenby.

x=t3-2t2+6t>0.

a) Calculatethevelocityoftheparticleinm/swhent=2seconds.

b) Whenthevelocityoftheparticleiszero,

calculateits:-
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i) Displacement

ii) Acceleration.

23. Thediagram belowrepresentsapillarmadeofcylindricalandregular

hexagonalparts.Thediameterandheightofthecylindricalpartare1.4m

and1m respectively.Thesideoftheregularhexagonalfaceiso.4m and

heightofhexagonalpartis4m.

a) Calculatethevolumeofthe:

i) Cylindricalpart

ii) Hexagonalpart

b) Anidenticalpillaristobebuiltbutwithahollowcentrecross–section

areaof0.25m2.

Thedensityofthematerialtobeusedtomakethepillaris2.4g/cm3.

Calculatethemassofthenewpillar.

24. BotjuiceCompanyhastwotypesofmachines,AandB,forjuiceproduction.

TypeAmachinecanproduce800litresperdaywhiletypeBMachine

produces1,600litresperday.

TypeAmachineneeds4operatorsandtypeBmachineneeds7operators.
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Atleast8,000litresmustbeproduceddailyandthetotalnumberof

Operatorsshouldnotexceed41.Thereshouldbe2moremachinesofeachtype.

LetxbethenumberofmachinesoftypeAandYthenumberof

machinesfortypeB,

a) Form allinequalitiesinxandytorepresenttheaboveinformation.

b) Onthegridprovidedbelow,drawtheinequalitiestoshadetheunwanted

regions.
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MATHEMATICS
K.C.S.EPAPER121/22002

QUESTIONS

1. Uselogarithmstoevaluate

(0.0056)1/2

1.38×27.42

2. Kipketercancultivateapieceoflandin7hourswhileWanjikucandothesame

work in5hours.Findthetimetheywouldtaketocultivatethepieceofland

whenworkingtogether.

3. Atriangularflowergardenhasanareaof28m2.Twoofitsedgesare

14metresand8metres.Findtheanglebetweenthetwoedges.

4. Determinetheinverse,T-1ofthematrixT=12

1-1

5. Atradersellsabagofbeansforshs.2100andthatofmaizeatshs.1200.He

mixedbeansandmaizeintheratio3:2.Findhowmuchthetradershouldsell

abagofthemixturetorealizethesameprofit.

6. Thefigurebelowrepresentsasquarebasedsolidwithapathmarkedonit.

Sketchandlabelthenetofthesolid.

7. Solveforxintheequation

8. Thesidesofatriangleweremeasuredandrecordedas8cm,10cm and15cm.

Calculatethepercentageerrorinperimeter,correctto2decimalplaces.
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9. a) Expand(a–b)6

b) Usethefirstthreeterm oftheexpansionina(a)

tofindtheapproximatevalueof(1.98)6

10. ThecoordinatesofpointsO,P,QandRare(0,0)(3,4)(11,6)and(8,2)

respectively.ApointTissuchthatvectorsOT,QPandQRsatisfythe

vectorequation.OT=QP+½QR.FindthecoordinatesofT.

11. Simplytheexpression

12 AtienoandKamaustartedabusinessbycontributingsh.25000and

sh.20,000

Respectively.Attheendoftheyear,theyrealizedaprofitofshs.

81,000.Theprofitwasallocatedtodevelopment,dividendsandreserves

intheratio4:5:6respectively.Thedividendswerethesharedintheratio

oftheircontribution.CalculatethedividendspaidtoAtieno.

13. Thediagram belowshowsacircleABCDE.ThelineFEGisatangenttothecircle

atpointE.

LineDEisparalleltoCG, <DEC=280and <AGE=320

Calculate:

(a) <AEG

(b) <ABC

14. Eachmonth,for40months,Aminadepositedsomemoneyinasaving

scheme.Inthefirstmonthshedepositedsh500.Thereaftersheincreased

herdepositsbysh.50everymonth.Calculatethe:

a) LastamountdepositedbyAmina

b) TotalamountAminahadsavedinthe40months.
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15. Inthediagram below,ABCDisatrapezium withABparalleltoDC.The

diagonalsACandBDintersectatE.

a) GivingreasonsshowthattriangleABEissimilartotriangle

CDE.b) GivingthatAB=3DC,findtheratioofDBtoEB.

16. Theequationofacircleisgivenbyx2+4x+y2–5=0.Findtheradiusandthe

centerofthecircle.

17. Abustravelsfrom NairobitoKakamegaandback.Theaveragespeedfrom

Nairobi

ToKakamegais80km/hrwhilethatfrom KakamegatoNairobiis50km/hr,thefuel

consumptionis0.35litresperkilometerandat80km/h,theconsumptionis0.3

litresperkilometer.

Find i) Totalfuelconsumptionfortheroundtrip

ii) Averagefuelconsumptionperhourfortheroundtrip.

18. ThetablebelowshowsKenyantaxratesinacertainyear

Income(K£perannum) Taxrates(Sh.Per£)
1-4,512

4513-9024

9025–13536

13537–18048

18049-22560

Over22560

2

3

4

5

6

6.5

InthatyearMuhandoearnedasalaryofKsh.16510permonth.Hewasentitledto

amonthlytaxreliefofKshs960.

Calculate:

a) MuhandosannualsalaryinK£

b) ThemonthlytaxpaidbymuhandoinKshs.

19. Thefollowingdistributionshowsthemassestothenearestkilogram of
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65animalsinacertainfarm.

MassKg 26-30 31-35 36-40 41-45 46-50 51-55
frequency 9 13 20 15 6 2

a)Onthegridprovideddrawthecumulativefrequencycurveforthegiven

information.

b) Usethegraphto

findthe:-i)

Medianmass

ii) Inter-quartilerange

iii) Percentageofanimalswhosemassisatleast42kg.

20. ThefigureVPQRbelow representsamodelofatopofatower.The

horizontalbasePQRisanequilateraltriangleofside9cm.Thelengthsof

edgesareVP=VQ=VR=20.5cm.PointM isthemidpointofPQandVM

=20cm.

PointNisonthebaseandverticallybelowV.

Calculate:

a) i) LengthofRM

ii) Heightofmodel

iii) Volumeofthemodel

b) Themodelismadeofmaterialwhosedensityis2,700kg/m3.Findthe

Massofthemodel.

21. Thetablebelowshowsthevaluesofxand

correspondingvaluesofyforagivencurve.

X 0 П

12

П

6

П

4

П

3

5П

12

П

2
y 0 0.26 0.48 0.65 0.76 0.82 0.84
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a) Usethetrapezium rulewithsevenordinatesandthevaluesinthetable

onlytoestimatetheareaenclosedbythecurve,x–axisandthelinex=
П/2tofourdecimalplaces.(TakeП=3.142)

b) Theexactvalueoftheareaenclosedbythecurveisknowntobe0.8940.Findthe

percentageerrormadewhenthetrapezium ruleisused.Givetheanswercorrect

totwodecimalplaces.

22. FourpointsB,C,QandDlieonthesameplane.PointBis42km duesouthe–west

ofpointQ.

PointCis50km onabearingofS600E

from Q.PointDisequidistantB,QandC.

a)Usingthescale:1cm represents10km,constructadiagram showingthe

positionsofB,C,QandD.

Determinesthe:i) DistancebetweenBandC

ii) BearingofDfrom B.

23. a)Completethetablebelow,givingyourvaluescorrectto2decimalplace.

00 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800

TanӨ0 0 0.27 0.58 1 1.73 a 3.73 1.73 -1 0.27 0

SinӨ0 0 0.5 1 0.87 0.5 0 -0.5 -1 0.87 -0.5 0

b) Usingthegridprovidedandthetableinpart(a)drawthegraphsofY=tanӨ

andy=sin2Ө.

c) Usingyourgraphs,determinetherangeofvaluesforwhichtanӨ>Sin2Ө

for00≤Ө≤900.

24. Thedisplacementsmetreofaparticlemovingalongstraightlineaftertseconds

isgivenby.S=3t+3/2t2–2t3

a) Finditsinitialacceleration

b) Calculate:i) Thetimewhentheparticlewasmomentarilyatrest.

ii)Itsdisplacementbythetimeitcomestorestmomentarily

c) Calculatethemaximum speedattained.
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Goalsscored 0 1 2 3 4 5

Numberofmatches5 6 4 3 1 1

10

MATHEMATICS
K.C.S.EPAPER121/22003

QUESTIONS

1. Uselogarithm tablestoevaluate

2. Ashirtwhosemarkedpriceinshs.800issoldtoacustomerafterallowing

him a

discountof13%.Ifthetradermakesaprofitof20%,findhowmuchthe

trader

paidfortheshirt.

3. Thetablebelowshowsthenumberpfgoalsscoredbyafootballteam in20

matches

Find:

a) Themode (1mk)

b) Themeannumberofgoals (2mks)

4. AstraightlinepassesthroughpointsA(-3,8)andB(3,-4).Findtheequationof

thestraightlinethrough(3,4)andparalleltoAB.Givetheanswerintheform

y–mx+c,andcareconstants. (3mks)

5. Solvetheequation
log

(6x–2)–1=log

10

(x-3) (3mks)
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6. Atrainmovingatanaveragespeedof72km/htakes15secondstocompletely

crossabridgethatis80metreslong.

a) Express72km/hinmetrespersecond (1mk)

b) Findthelengthofthetraininmetres (2mks)

7. Inthefigurebelow,triangleA‘B‘C‘istheimageoftriangleABCundera

rotation,centreO.

Byconstruction,findthelabelthecentreOoftherotation.Hence,determine

theangleoftherotation.

8. Findthecoordinatesoftheturningpointofthecurvewhoseequation

isy=6+2x–4x2

9. Thesurfaceareaofasolidhemisphereisradius youranswerinterms

ofn.thevolumeofthesolid,leaving

10. Giventhata=1andb=13,express23- 639 intermsofaandband

3

simplifytheanswer.

11. a) Expandandsimplifythebinomialexpression(2–x)6

(2mks)

b) Usetheexpansionuptotheterm inx2toestimate1.996 (2mks)

12. Amixedschoolcanaccommodateamaximum of440students.Thenumber

ofgirlsmustbeatleast120whilethenumberofboysmustexceed150.

Takingxtorepresentthenumberofboysandythenumberofgirls,write

downallheinequalitiesrepresentingtheinformationabove.
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13. MachineAcandoapieceofworkin6hourswhilemachineBcandothe

same

workin9hours.MachineAwassettodothepieceofworkbutafter31/2

hours,

itbrokedownandmachineBdidtherestofthework.

FindhowlongmachineBtooktodotherestofthework (3mks)

14. ThreebusinesspartnersAtieno,wambuiandMuenicontributedsh50,000,

Sh.40,000assh25,000respectivelytostartabusiness.

Aftersometime,theyrealizedaprofit,whichtheydecidedtoshareinthe

ration

oftheircontributions.

IfMueni‘ssharewassh10.000,byhowmuchwasAtieno‘ssharemorethan

wambui‘s? (3mks)

15. Acolonyofinsectswasfoundtohave250insectsatthebeginning.Thereafter

thenumberofinsectsdoubledevery2days.Findhowmanyinsectstherewere

after16days.

(3mks)

16. Adistancesmetresofanobjectvarieswithtimetsecondsandpartlywiththe

squarerootofthetime.

Givethats=14whent=9,writeanequationconnectingsandt.

SECTIONII(48MARKS)

Answeranysixquestionsinthis
section.

17. Giventhesimultaneousequations

5x+y=19

-x+3y=9

a)Writetheequationsinmatrixform.Hencesolvethesimultaneousequations.

(5mks)

b) Finsthedistanceofthepointofintersectionfortheline5x+y=19and

–x+3y=9from thepoint(11,-2) (3mks)

18. AdealerhasthreegradesofcoffeeX,YandZ.GradeXcostssh140perkg,

gradeycostssh160perkggradeZcostssh.256perkg.

a) ThedealermixesgradesXandYintheration5:3tomakeabrandof

coffeewhichsellsatsh180perkg.
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b) Thedealermakesanewbrandbymixingthethreegradesofcoffee.In

theratiosX:Y=5:3andY:Z=2:5

Determine:

i) TheratioX:Y:Zinitssimplestform (2mks)

ii) Thesellingpriceofthenewbrandofhehastomakea30%profit.(3mks)

19. AshipleavesportpforportRthoughportQ.Qis200km onabearingof

2200from P.Ris420km onthebearingof1400from from Q.

a) Usingthescale1:4,000,000,drawadiagram,showingtherelative

positionsofthethreeportsP,Q,andR.

b) Byfurtherdrawingonthesamediagram,determinehowfarRisto

theeastofpDistance=3.5x40

c) Iftheshiphassaileddirectlyfrom PtoRatanaveragespeedof40knots,

findhowlongitwouldhavetakentoarriveatR.(Take1nauticalmile

=1.853km)

20. Omondimakestwotypesofshoes:AandB.Hetakes3hourstomakeone

pairoftypeAand4hourstomakeonepairoftypeB.Heworksfora

maximum of120hourstoxpairsoftypeAandYpairsoftypeB.Itcosts

him sh400tomakeapairoftypeAandsh150tomakeapairoftypeB.

Histotalcostdoesnotexceedsh9000.Hemustmake8pairsoftypeAand

morethan12pairsoftypeB.

21. a) i) Findthecoordinatedofthestationarypointsonthecurve

y+x–3x+2 (2mks)

ii) Foreachstationarypointdeterminewhetheritisminimum or

maximum.

b) Inthespaceprovidedbelow,sketchthegraphofthe

Functiony=x–3x+2 (2mks)

22. ThelinePQbelowis8cm longandLisitsmidpoint

a) i) DrawthelocusofpointRabovelinePQsuchthat

theareaoftrianglePQRis12cm2.
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ii) GiventhatpointRisequidistantfrom PandQ,showtheposition

ofpointR..

b) DrawallthepossiblelociofapointTsuchthat<RQL=<RTL. (4mks)

23. a) Completethetablebelow,givingyourvaluescorrectto2decimalplaces.

X 0 15 30 45 60 75 90 105 120 135 150 165 180

Cosx 1 0.77 0.87 0.71 0.15 0.24 0 -

0.26

-0.5 -

0.17

0.5 0.87 1

Sin(x

+30)

0.5 0.17 0.87 0.97 0.10 0.97 0.87 0.71 0.5 -

0.26

0 -

0.26

-0.5

b) Usingthegridprovideddraw,onthesameaxes,thegraphofy=cos2xand

y=sin(x+300)for00<x<1800

Takethescale:1cm for150onthexaxis

4cm for1unitonthey-axis. (4mks)

c)FindtheperiodsofthecurveY=axis (1mks)

d)Usingthegraphsinpart(b)above,estimatethesolutionstothe

equation

Sin(x+300)=Cos2x (4mks)

24. ThefigurebelowrepresentsarightpyramidwithvertexVanda

rectangularbasePQRS.

VP=VQ=VRS=18cm andQR=16cm andQR=12cm.M andOare

themidpointsofQRandPRrespectively.

Find:
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a)ThelengthoftheprojectionoflineVPontheplanePQES (2mks)

b)ThesizeoftheanglebetweenlineVPandtheplanePQRS. (2mks)

c)ThesizeoftheanglebetweentheplanesVQRandPQRS. (2mks)
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MATHEMATICS
K.C.S.EPAPER121/22004

QUESTIONS

SECTION1(52marks)

Answerallthequestionsinthissection

1.Uselogarithmstoevaluate

2. Themarkedpriceofacarinadealer‘sshopwasKshs400,000.Wekesabought

thecarat8%discount.Thedealerstillmadeaprofitof15%.

Calculatetheamountofmoneythedealerhadpaidforthecar.

3. Findthenumberoftermsoftheseries2+6+10+14+18+………..thatwill

giveasum of800.

4. TwotrainsT1andT2travelingintheoppositedirections,onparalleltracks

arejustbeginningtopassoneanother.TrainT1is72m longandtravelingat

108km/h.T2is78m longandistravelingat72km/h.

Findthetime,inseconds,thetwotrainstaketocompletelypassoneanother

5. Evaluatewithoutusingmathematicaltables,theexpression

2log105–½log1016+2log1040

6. Astudentsobtainedthefollowingmksinfourtestsduringaschoolterm:

60%,75%,48%and66%.Thetestswereweightedasfollows:2,14and3

respectively.Calculatethestudentsweighedmeanmkofthetests

7. Usematricestosolvethesimultaneousequations

4x+3y=18

5x–2y=11

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

(b)Usethefirstthreetermsoftheexpansionin(a)tofindtheapproximate

valueof(0.98)5

9. Makebthesubjecta=bd

(b2–d)
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10. Agroupof5peoplecandoapieceofworkin6hours.Calculatethetimeagroup

ofpeople.Workingathalftherateofthefirstgroupwouldtaketocomplete

thesamework.

11. InthefigurebelowABCDEisacross-sectionofasold.Thesolidhasuniform

cross-section.

GiventhatBGisabaseedgeofthesolid,completethesketch,showingthe

hiddenedgeswithbrokenlines.

12. Anindustrialisthas450litresofachemicalwhichis70%pure.Hemixesit

withachemicalofthesametypebut90% puresoastoobtainamixture

whichis75%pure.

Findtheamountofthe90%purechemicalused

13. Thegradientfunctionofacurveisgiven
dy

/dx =3x2–8x+2.
Ifthedxcurvepassesthroughthepoint,(0,2),finditsequation.

14. Inthisquestions,mathematicaltablesshouldnotbeused

AtKenyabankbuyssellsforeigncurrenciesasshownbelow:

Buying Selling

(KenyaShillings (KenyaShillings)

1Euro 84.15 84.26

100Japaneseyen 65.37 65.45

AJapanesetravelingfrom FrancearrivesinKenyawith5000Euros,he

convertsallthe5000EurostoKenyaShillingsatthebank.

CalculatetheamountinJapaneseyen,thanhereceives.
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15. Form thethreeinequalitiesthatsatisfythegivenregionR.

16. Withoutusingmathematicaltables,simplify

- intheform

SECTIONII(48Marks)

Answeranysixquestionsfrom this
section

17. FarmerhastwotractorsAandB.Thetractors,workingtogethercanploughafarm

in21/2h.Oneday,thetractorsstartedtoploughthefarm together.After1h10min

tractorBbrokedownbutAcontinuedaloneandcompletedthejobaftera

further4h.

Find:

(a)Thefractionofthejobdonebythetractors,workingtogetherforonehour

(b)ThefractionofthejobdonebytractorAandBbrokedown

(c)Thetimeeachtractorworkingalonewouldhavetakentoploughthefarm.
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18. Thetablebelowshowstheagesinyearsof60peoplewhoattendedaconference.

Ageinyears 30–39 40-49 50-59 60-69 70-79

Numberof

people

10 12 18 17 3

Calculate

(a)Theinter-quartilerangeofthedata

(b)Thepercentageofthepeopleintheconferencewhoseageswere54.5

yearsandbelow.

19. Forelectricityposts,A,B,C,andDstandonalevelgroundsuchthatBis21m

onabearingof0600from A,C,is15m tothesouthofBandDis12m on

abearingof1400from A.

(a)(i) Usingscaleof1cm ofIcm torepresents3metres,drawa

diagram toshowtherelativepositionsoftheposts

(ii) FindthedistancesandthebearingofCfrom D

(b)TheheightofthepostatAIS8.4m.Onaseparatescaledrawing,markand

determinetheangleofdepressionofthefootofthepostatCfrom thetop

ofthetopofthepostatA.

20. (a)GiventhatthematrixA=2 3 FindA-1theinverseofA

3 4

(b) Kimtaibought200bagsofsugarand300bagsofriceforatotalofKshs.

850,000.

Buyabought90bagsofsugarand120bagsofriceforatotalofKshs.

360,000.

IfthepriceofabagofsugarisKshsxandthatofriceisKshs.Y,

(i)Form twoequationstorepresenttheinformationabove

(ii)UsethematrixA-1tofindthepricesofonebagofeachitem.

(c) Kalibought225bagsofsugarand360bagsofrice.Hewasgivenatotal

discountofKshs.33,300.

Ifthediscountonthepriceofabagofricewas2%,calculatethepercentage

discountonthepriceofabagofsugar.



58
Formarkingschemes,call)Whatsapp-0746711892

21. TriangleABCistheimageoftrianglePQRunderthetransformationM =(2 4
0 2)

WhereP,QandPmapontoA,B,andCrespectively.

(a)GiventhepointsP(5,-1),Q(6,-1)andR(4,-0.5),drawthetriangleABC

onthegridprovidedbelow.

(b)TriangleABCinpart(a)aboveistobeenlargedscalefactor2withcentre

at(11,-6)tomapontoA‘B‘C.

ConstructandlabeltriangleA‘B‘C‘onthegridabove.

(c)Byconstructionfindthecoordinatesofthecentreandtheangleofrotation

whichcanbeusedtorotatetriangleA‘B‘C‘ontotriangleA‖B‖C‖,shown

onthegridabove.

22. Aparticlemovesinastraightline.ItpassesthoughpointOatt=Owithvelocity

V=5m/s.Theaccelerationam/s2oftheparticleattimetsecondsafterpassing

throughOisgivenbya=6t+4

(a)Expressthevelocityvoftheparticleattimetsecondsintermsoft

(b)Calculate
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(i)Thevelocityoftheparticlewhent=3

(ii)Thedistancecoveredbytheparticlebetweent=2andt=4

23. ThreequantitiesP,QandRaresurethatP variesdirectlyasthesquareofQand

inverselyasthesquarerootofR.

(a)GiventhatP=20whenQ=5andR=9,findPwhenQandR=25

(b)IfQincreasesby20%anddecreasesby36%,findthepercentageincreaseinP.

24. ThefigurebelowshowsamodelofaroofwitharectangularbasePQRSPQ=32cm

andQR=14cm.TheridgeXY=12cm andiscentrallyplaced.ThefacesPSX

andQRYareequilateraltrianglesM isthemidpointofQR.

Calculate

(a)(i)thelengthofYM

(ii)TheheightofYabovethebasePQRS

(b)TheanglebetweentheplanesRSXYandPQRS

(c)TheacuteanglebetweenthelinesXY

and
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MATHEMATICS
K.C.S.EPAPER121/22005

QUESTIONS

SECTIONI(52Marks).

Answerallquestionsinthissection

1.Findthevalueofyintheequation (3mks)

243×3
2y

729×3
y
÷3

(2y-1)=81

2.WithoutusingmathematicalTables,simplify (3mks)

63+ 72

32+ 28

3.Inafund-raisingcommitteeof45people,theratioofmentowomenis7:2.

Findthenumberofwomenrequiredtojointheexistingcommitteesothat

theratioofmentowomenischangedto5:4 (3

mks)

4.Thediagram belowisapartofafigurewhichhasrotationalsymmetryof

order4aboutO.

a)Completethefigure (1mk)

b)Drawallthelinesofsymmetryofthecompletedfigure
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(2mks)

5. Thefirstthreeconsecutivetermsofageometricalprogressionare3,xand

51/3.Findthevalueofx. (2

mks)

6. Pipeacanfillanemptywatertankin3hourswhile,pipeBcanfillthe

sametankin6hours,whenthetankisfullitcanbeemptiedbypipe

Cin8hours.PipesAandBareopenedatthesametimewhenthetank

isempty.Ifonehourlater,pipeCisalsoopened,findthetotaltime

takentofillthetank (4mks)

7. Find,withoutusingMathematicalTablesthevaluesofxwhichsatisfythe

equation

Log2(x2–9)=3log2
2+1 (4mks)

8. Thevolumesoftwosimilarsolidcylindersare4752cm3and1408cm3.If

theareaofthecurvedsurfaceofthesmallercylinderis352cm2,findthe

areaofthecurvedsurfaceofthelargercylinder. (4

mks)

9. GiventhatCos2x0=0.8070,findxwhen00<x<3600

(4mks)

10. AsalesmanearnsabasicsalaryofKshs.9000permonth

Inadditionheisalsopaidacommissionof5%forsalesaboveKshs15000

InacertainmonthhesoldgoodsworthKshs.120,000atadiscountof

2½%Calculatehistotalearningsthatmonth (3mks)

11. Successivemovingaveragesoforder5forthenumbers9,8.2,6.7,5.4,4.7

andkareAandB.GiventhatA–B=0.6findthevalueofk.

12. TwolinesL1andL2intersectatapointP.L1passesthroughthepoints(-4,0)

and(0,6).GiventhatL2hastheequation:y=2x–2,find,bycalculation,

thecoordinatesofP. (3

mks)

13. Expandandsimplify(3x–y)4

Henceusethefirstthreetermsoftheexpansiontoapproximatethevalueof

(6-0.2)4 (4mks)

14. Thedensityofasolidsphericalballvariesdirectlyasitsmassandinversely

asthecubeofitsradius

Whenthemassoftheballis500gandtheradiusis5cm,itsdensityis2g
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percm3

Calculatetheradiusofasolidsphericalballofmass540densityof10gpercm3

15. Thefigurebelowrepresentsbelowrepresentsaprism oflength7cm

AB=AE=CD=2cm andBC–ED=1cm

Drawthenetoftheprism (3mks)

16. Astoneisthrownverticallyupwardsfrom apointOAftertseconds,the

stoneisSmetresfrom OGiventhatS=29.4t–4.9t2,findthemaximum

heightreachedbythestone (3

mks)

SECTIONII(48marks)

Answeranysixquestionsinthis

section

17.Acurveisrepresentedbythefunctiony=
1
/3x3+x

2
–3x+2

(a)Find
dy

/dx (1

mk)

(b)Determinethevaluesofyattheturningpointsofthecurve

y=1/3x3+x2–3x+2 (4

mks)

18. TrianglesABCandA‖B‖C‖aredrawnontheCartesianplaneprovided.

TriangleABCismappedontoA‖B‖C‖bytwosuccessivetransformations
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R=[a b

c d]followedbyP=[0 -1
1 0]

(a) FindR (4mks)

(b) Usingthesamescaleandaxes,drawtrianglesA‘B‘C‘,theimage

oftriangleABCundertransformationR (2mks)

(c)Describefully,thetransformationrepresentedbymatrixR (2mks)

19. AbdiandAmoitwereemployedatthebeginningofthesameyear.Theirannual

salariesinshillingsprogressedasfollows:

Abdi:60,000,64800,69,600

Amoit60,000,64800,69984

(a) CalculateAbdi‘sannualsalaryincrementandhencewritedownan

expressionforhisannualsalaryinhisnthyearofemployment (2

mks)

(b) CalculateAmoit‘sannualpercentagerateofsalaryincrementand

hencewritedownanexpressionforhersalaryinherninthyearof

employment. (2

mks)

(c) CalculatethedifferencesintheannualsalariesforAbdiandAmoit

intheir7thyearofemployment (4mks)

20. (a) BCDisarectangleinwhichAB=7.6cm andAD=5.2cm.draw

TherectangleandconstructthelucusofapointPwithintherectangle

suchthatPisequidistantfrom CBandCD (3

mks)

(b)QisavariablepointwithintherectangleABCDdrawnin(a)above

suchthat600≤AQB≤900

Onthesamediagram,constructandshowthelocusofpointQ,byleaving

unshaded,theregioninwhichpointQlies

21.(a)completethetablebelow,givingyourvaluescorrectto2decimalplaces (2

mks)
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X0 0 30 60 90 120 150 180
2sinx0 0 1 2 1

1–cosx0 0.5 1

(b) Onthegridprovided,usingthesamescaleandaxes,drawthe

graphsofy=sinx0andy=1–cosx0≤x≤1800

Takethescale:2cm for300onthex-axis

2cm forIunitonthey-axis

(c) Usethegraphin(b)aboveto

(i) Solveequation

2sinxo+cosx0=1 (1mk)

(ii) Determinetherangeofvaluesxforwhich2sinxo>1–cosx0 (1mk)

22. Aboatatpointxis200m tothesouthofpointY.TheboatsailsXtoanother

pointZ.PointZis200m onabearingof3100from X,YandZareonthesame

horizontalplane.

(a)CalculatethebearingandthedistanceofZfrom Y (3mks)

(b)W isthepointonthepathoftheboatnearesttoY.

CalculatethedistanceWY (2

mks)

(c)AverticaltowerstandsatpointY.TheangleofpointXfrom thetopof

thetoweris60calculatetheangleofelevationofthetopofthetower

from W (3mks)

23.Thediagram belowrepresentsacuboidABCDEFGHinwhichFG=4.5cm,

GH=8cm andHC=6cm
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Calculate:

(a)ThelengthofFC (2mks)

(b)(i)thesizeoftheanglebetweenthelinesFCandFH (2mks)

(ii)ThesizeoftheanglebetweenthelinesABandFH (2

mks)

(c)ThesizeoftheanglebetweentheplanesABHEandtheplaneFGHE (2mks)

24.Dietexpertmakesupafoodproductionforsalebymixingtwoingredients

NandS.Onekilogram ofNcontains25unitsofproteinand30unitsof

vitamins.Onekilogram ofScontains50unitsofproteinand45unitsofvitamins.

IfonebagofthemixturecontainsxkgofNandykgofS

(a)Writedownalltheinequalities,intermsofxandrepresentingtheinformation

Above (2mks)

(b)Onthegridprovideddrawtheinequalitiesbyshadingtheunwantedregions

(2mks)

(c)Ifonekilogram ofNcostsKshs20andonekilogram ofScostsKshs50,

usethegraphtodeterminethelowestcostofonebagofthemixture

(3mks)
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MATHEMATICS
K.C.S.EPAPER121/22006

QUESTIONS

SECTION1(50Marks)

1.Inthisquestion,showallthestepsinyourcalculations,givingyouranswers

ateachstage

Uselogarithms,correctto4decimalplaces,toevaluate (4

mks)

3 36.72x(0.46)2

185.4

2.Makesthesubjectoftheformula (4mks)

p=r1-as2

3.InthefigurebelowR,TandSarepointsonacirclecentreOPQisatangentto

hecircleatT.PORisastraightlineand≥QPR=200
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Findthesizeof≥RST (2mks)

4.Bycorrectingeachnumbertoonesignificantfigure,approximatethevalueof

788x0.006.

Hencecalculatethepercentageerrorarisingfrom thisapproximation (3

mks)

5.Thedatabelowrepresentstheagesinmonthsatwhich6babiesstartedwalking:

9,11,12,13,11,and10.Withoutusingacalculator,findtheexactvalueofthe

Variance (3mks)

6.Withoutusingacalculatorormathematicaltables,simplify

2
3

-3

3
2

-2
(3mks)

7.ThefigurebelowshowsacirclecentreOandapointQwhichisoutsidethecircle

o .
Q

Usingarulerandapairofcompasses,onlylocateapointonthecirclesuchthat

angleOPQ=90o (2mks)

8.Thetablebelowisapartoftaxtableformonthlyincomefortheyear2004

Monthlytaxableincome Taxratepercentage

In(kshs) (%)ineachshillings

UnderKshs9681 10%
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From Kshs9681butunder18801 15%

From Kshs18801but27921 20%

Inthetaxyear2004,thetaxofKerubo‘smonthlyincomewasKshs1916

CalculateKerubosmonthlyincome (3

mks)

9.Giventhatqi+1/3j+2/3kisaunitvector,findq (2

mks)

10.Thepointswhichcoordinates(5,5)and(-3,-1)aretheendsofadiameterof

acirclecentreADetermine:

(a)thecoordinatesofA (1mk)

(b)Theequationofthecircle,expressingitinform

x2+y2+ax+by+c=0wherea,b,andcareconstants (3

mks)

11.Usebinomialexpressiontoevaluate (4

mks)

[2+
1

2]
2

+[2-
1

2]
2

12.Threequantitiest,xandyaresuchthattvariesdirectlyasxandinverselyas

thesquarerootofy.Findthepercentageintifxdecreasesby4%wheny

increasesby44% (4mks)

13.Thefigurebelowisdrawntoscale.Itrepresentsafieldintheshapeofan

equilateraltriangleofside80m

C

B

A

Theownerwantstoplantsomeflowersinthefield.Theflowersmustbeat

most,60m from AandnearertoBthantoC.Ifnofloweristobemore

than40m from BC,show byshading,theexactregionwheretheflowers

maybeplanted (4mks)
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14.Thetableshowssomecorrespondingvaluesofxandyforthecurverepresentedby

Y=¼x3-2

X -3 -2 -1 0 1 2 3

Y -8.8 -4 -2.3 -2 -1.8 0 4.8

Onthegridprovided,drawthegraphofy=¼x2-2for-3≤x≤3.Use

thegraphtoestimatethevalueofxwheny=2 (3mks)

15.AparticlemovinginastraightlinepassesthroughafixedpointOwitha

velocityof9m/s.Theaccelerationoftheparticle,tsecondsafterpassing

throughOisgivenbya=(10–2t)m/s2.Findthevelocityoftheparticle

whent–3seconds (3mks)

16.TwoplacesPandQareat(360N,1250W)and360N,1250W)and360N,

1250W)and360N,550E)respectively.Calculatethedistanceinnautical

milesbetweenPandQmeasuredalongthegreatcirclethroughthe

Northpole. (3mks)

SECTIONII(50marks)

Answeranyfivequestions

17.Acertainsum ofmoneyisdepositedinabankthatpayssimpleinterestat

acertainrate.After5yearsthetotalamountofmoneyinanaccountis

Kshs358400.Theinterestearnedeachyearis12800

Calculate

(i) theamountofmoneywhichwasdeposited (2

mks)

(ii) theannualrateofinterestthatthebankpaid (2

mks)

(b)AcomputerwhosemkedpriceisKshs40,000issoldatKshs56,000on

hirepurchaseterms.

(i)Kiokoboughtthecomputeronhirepurchaseterm.Hepaidadeposit
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of25%ofthehirepurchasepriceandclearedthebalancebyequal

monthlyinstallmentsofKshs2625

Calculatethenumberofinstallments (3

mks)

(ii)HadKiokoboughtthecomputeroncashtermshewouldhavebeen

allowedadiscountof12½%onmarkedprice.Calculatethedifference

betweenthecashpriceandthehirepurchasepriceandexpressasa

percentageofthecashprice.

18.Agardenmeasures10m longand8m wide.Apathofuniform widthis

madeallroundthegarden.Thetotalareaofthegardenandthepaths

is168m2.

(a)Findthewidthofthepath (4mks)

(b)Thepathistocoveredwithsquareconcreteslabs.Eachcornerofthe

pathiscoveredwithaslabwhosesideisequaltothewidthofthepath.

Therestofthepathiscoveredwithslabsofside50cm.Thecostof

makingeachcornerslabisKshs600whilethecostofmakingeach

smallerslabisKshs50.

Calculate

(i)Thenumberofsmallerslabsused (3

mks)

19.TriangleABCisshownonthecoordinatesplanebelow
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(a)GiventhatA(-6,5)ismappedontoA(6,-4)byashearwithy-axisinvariant

(i) DrawtriangleA‘B‘B‘,theimageoftriangleABCunderthe

shear

(3mks)

(ii) Determinethematrixrepresentingthisshear (2

mks)

(b)TriangleABCismappedontoA‖B‖C‖byatransformationdefinedby

thematrix[
-1 0

1
1

3
-1]

(i)DrawtriangleA″B″C″ (3mks)

(ii)DescribefullyasingletransformationthatmapsABContoA″B″C″(3mks)

20.(a) Twointegersxandyareselectedatrandom from theintegers1to

8.Ifthesameintegermaybeselectedtwice,findtheprobabilitythat

(i) |x-y|=2 (2mks)

(ii) |x-y|ismore (2mks)

(iii)x>y (2mks)
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(b)Adieisbiasedsothatwhentossed,theprobabilityofanumberrshowingup,

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

numberonthefacesofthedie

(i)FindthevalueofK (2mks)

(ii)ifthedieistossedtwice,calculatetheprobabilitythatthetotal

scoreis11 (2mks)

21.Asolutionwhosevolumeis80litresismade40%ofwaterand60%ofalcohol.

Whenlitresofwaterareadded,thepercentageofalcoholdropsto40%

(a)Findthevalueofx (4mks)

(b)Thirtylitresofwaterisaddedtothenewsolution.Calculatethepercentage

(c)If5litresofthesolutionin(b)isaddedto2litresoftheoriginalsolution,

calculateinthesimplestform,theratioofwatertothatofalcoholinthe

resultingsolution (4mks)

22.Theproductofthefirstthreetermsofgeometricprogressionis64.Ifthefirst

term isa,andthecommonrationisr.

(a)Expressrintermsofa (3

mks)

(b)Giventhatthesum ofthethreetermsis14

(i)Findthevalueofaandrandhencewritedowntwopossiblesequence

eachuptothe4thterm.

(ii)Findtheproductofthe50thtermsoftwosequences (2

mks)

23.Mwanjokiflyingcompanyoperatesaflyingservice.Ithastwotypesof

aeroplanes.Thesmalleroneuses180litresoffuelperhourwhilethe

biggeroneuses300litresperhour.

Thefuelavailableperweekis18,000litres.Thecompanyisallowed80

flyinghoursperweekwhilethesmalleraeroplanemustbeflownfory

hoursperweek.

(a)Writedownalltheinequalitiesrepresentingtheaboveinformation (3

mks)

(b)Onthegridprovided,drawalltheinequalitiesina)above
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byshadingtheunwantedregions

(3mks)

(c)TheprofitsonthesmalleraeroplaneisKshs4000perhourwhilethat

onthebiggeroneisKshs6000perhour

Usethegraphdrawnin(b)abovetodeterminethemaximum profit

thatthecompanymadeperweek.

(3mks)

24.Thediagram belowshowsasketchoftheliney=3xandthecurvey=4–x2

intersectingatpointsPandQ.

a)FindthecoordinatesofPandQ

(b)GiventhatQNisperpendiculartothex-axisatN,calculate

(i)Theareaboundedbythecurvey=4–x2,thex-axisandthelineQN (2

mks)

(ii)Theareaoftheshadedregionthatliesbelowthex-axis

(iii)Theareaoftheregionenclosedbythecurvey=4-x2,theline

y–3xandtheyaxis

Thetwodisputethecommonboundarywitheachclaimingboundaryalong

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

representspointsontheboundariesasclaimedbyKazunguNdoerespectively.

x 0 1 2 3 4 5 6 7 8 9
y1 0 4 5.7 6.9 8 9 9.8 10.6 11.3 12
y2 0 0.2 0.6 1.3 2.4 3.7 5.3 7.3 9.5 12

(a)Onthegridprovidedabovedrawandlabeltheboundariesasclaimedby
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KazunguandNdoe (2mks)
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MATHEMATICS
K.C.S.EPAPER121/22007

QUESTIONS

SECTION1(50Mks)

Answerallthequestionsinthis

section

1. Usinglogarithm tables,evaluate 0.032x14.26 2/3 (3mks)

0.006

2. Giventhaty=2x–z,expressxintermsofyandz (3

mks)

X+3z

3. Solvetheequation3cosx=2sin2x,where00≤x≤3600 (4

mks)

4. (a)Expandtheexpression(1+
1

2
x)

5

inascendingpowersofx,leaving

thecoefficientsasfractionsintheirsimplestform (2mks)

(b)Usethefirstthreetermsoftheexpansionin(a)abovetoestimatethe

valueof(1
1

20)
5

(2mks)

5. AparticlemovesinastraightlinethroughapointP.Itsvelocityvm/sis

givenbyv=2-1,wheretistimeinseconds,afterpassingP.Thedistances

oftheparticlefrom Pwhent=2is5metres.Findtheexpressionforsin

termsoft. (3mks)

6. ThecashpriceofaT.VsetisKshs13,800.Acustomeroptstobuythe

setonHirepurchasetermsbypayingadepositofKshs2,280

Ifsimpleinterestof20%p.aischargedonthebalanceandthecustomer

isrequiredtorepayby24equalmonthlyinstallments,calculatetheamount

ofeachinstallment.

(3mks)

7. Findtheequationofastraightlinewhichisequidistantfrom thepoints

(2,3)and(6,1),expressingitintheform ax+by=cwherea,bandc

areconstants

(4mks)

8. Arectangularblockhasasquarebasewhosesideisexactly8cm.Its
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heightmeasuredtothenearestmillimeteris3.1cm

Findincubiccentimeters,thegreatestpossibleerrorincalculatingits

volume.

(2mks)

9. Waterandmilkaremixedsuchthattheratioofthevolumeofwatertothat

ofmilkis4:1.Takingthedensityofwateras1g/cm3andthatofmilkas

1.2g/cm3,findthemassingramsof2.5litresofthemixture. (3

mks)

10. Acarpenterwishestomakealadderwith15cross-pieces.Thecross-pieces

aretodiminishuniformlyinlengthfrom 67cm atthebottom to32cm atthetop.

Calculatethelengthincm,oftheseventhcross-piecefrom thebottom (3

mks)

11. InthefigurebelowABisadiameterofthecircle.ChordPQintersectsAB

atN.AtangenttothecircleatBmeetsPQproducedatR.

GiventhatPN=14cm,NB=4cm andBR=7.5cm,calculatethelengthof:

(a)NR (1mk)

(b)AN (3mks)

12. Vectorqhasamagnitudeof7andisparalleltovectorp.Giventhat

p=3i–j+1½k,expressvectorqintermsofI,j,andk. (2

mks)

13.TwoplacesAandBareonthesamecircleoflatitudenorthoftheequator.

ThelongitudeofAis1180W andthelongitudeofBis1330E.Theshorter

distancebetweenAandBmeasuredalongthecircleoflatitudeis5422nauticalmiles.

Find,tothenearestdegree,thelatitudeonwhichAandBlie (3mks)

14.Thefigurebelow isasketchofthegraphofthequadraticfunctiony=k

(x+1)(x-2)
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Findthevalueofk

.

15. Simplify
3

5-2
+

1

5
leavingtheanswerintheform a+bc,where

a,bandcarerationalnumbers (3

mks)

16. Findtheradiusandthecoordinateofthecentreofthecirclewhose

equationis2x2+2y2–3x+2y+½=0 (4

mks)

SECTION11(50MKS)

Answeranyfivequestionsinthissection

17. AtankhastwoinlettapsPandQandanoutlettapR.whenempty,thetank

canbefilledbytapPalonein4½hoursorbytapQalonein3hours.When

full,thetankcanbeemptiedin2hoursbytapR.

(a)Thetankisinitiallyempty.Findhowlongitwouldtaketofillupthetank

(i) IftapRisclosedandtapsPandQareopenedatthesametime (2

mks)

(ii) Ifallthethreetapsareopenedatthesametime (2

mks)

(b)Thetankisinitiallyemptyandthethreetapsareopenedasfollows

Pat8.00a.m Qat8.45a.m Rat9.00a.m

(i)Findthefractionofthetankthatwouldbefilledby9.00a.m (3

mks)

(ii)Findthetimethetankwouldbefullyfilledup (3mks)

18. Giventhatyisinverselyproportionaltoxnandkastheconstantof
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proportionality;

(a)(i)Writedownaformulaconnectingy,x,nandk (1

mk)

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

expressionsforkintermsofn.

Hence,findthevalueofnandk. (7mks)

(b)Usingthevalueofnobtainedin(a)(ii)above,findywhenx=51/3 (2

mks)

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

valuesofy,correctto1decimalplace.

X 00 150 300 450 600 750 900 1050 1200

Y=8sin2x–6cos

x

-6 -1.8 3.8 3.9 2.4 0 -3.9

(b) Onthegridprovided,below,drawthegraphofy=8sin2x–6cosfor

00≤x≤1200

Takethescale2cm for150onthex-axis

2cm for2unitsonthey–axis (4mks)

(c)Usethegraphtoestimate

(i)Themaximum valueofy (1mks)

(ii)Thevalueofxforwhich4sin2x–3cosx=1 (3mks)

20.Thegradientfunctionofacurveisgivenbytheexpression2x+1.If

thecurvepassesthroughthepoint(-4,6);

(a)Find:

(i)Theequationofthecurve (3mks)

(ii)Thevalesofx,atwhichthecurvecutsthex-axis (3mks)

(b)Determinetheareaenclosedbythecurveandthex-axis (4mks)

21. Inthisquestionusearulerandapairofcompasses

only

Inthefigurebelow,ABandPQarestraight

lines
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A B

(a)Usethefigureto:

(i)FindapointRonABsuchthatRisequidistantfrom PandQ (1

mk)

(ii)CompleteapolygonPQRSTwithABasitslineofsymmetryandhence

measurethedistanceofRfrom TS. (5mks)

(b)ShadetheregionwithinthepolygoninwhichavariablepointXmust

liegiventhatXsatisfiesthefollowingconditions

I:XisnearertoPTthantoPQII:

RXisnotmorethan4.5cm

III.∆PXT>900 (4mks)

22.Acompanyisconsideringinstallingtwotypesofmachines.AandB.The

informationabouteachtypeofmachineisgiveninthetablebelow.

Machine NumberofoperatorsFloorspace Dailyprofit
A 2 5m2 Kshs1,500
B 5 8m2 Kshs2,500

ThecompanydecidedtoinstallxmachinesoftypesAandy

machinesoftypeB

(a) Writedowntheinequalitiesthatexpressthefollowingconditions

I. Thenumberofoperatorsavailableis40

II. Thefloorspaceavailableis80m2

III. Thecompanyistoinstallnotlessthan3typeofAmachine

IV. ThenumberoftypeBmachinesmustbemorethanonethirdthenumber

oftypeAmachines

(b)Onthegridprovided,drawtheinequalitiesinpart(a)aboveandshadethe

unwantedregion (4mks)

P

Q
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(c)Drawasearchlineanduseittodeterminethenumberofmachinesofeach

typethatshouldbeinstalledtomaximizethedailyprofit. (2

mks)

23.ThetablebelowshowsthevaluesofthelengthX(inmetres)ofapendulum and

thecorrespondingvaluesoftheperiodT(inseconds)ofitsoscillationsobtained

inanexperiment.

X(metres) 0.4 1.0 1.2 1.4 1.6

T(seconds)1.25 2.01 2.19 2.37 2.53

(a)ConstructatableofvaluesoflogXandcorrespondingvaluesoflog

T,

correctingeachvalueto2decimalplaces (2mks)

(b)GiventhattherelationbetweenthevaluesoflogXandlogTapproximateto

alinearlawoftheform m logX+logawhereaandbareconstants
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(i) Usetheaxesonthegridprovidedtodrawthelineofbestfitforthegraphoflog

TagainstlogX. (2mks)

(ii)Usethegraphtoestimatethevaluesofaandb (3

mks)

(b)Find,todecimalplacesthelengthofthependulum whoseperiodis1second (3

mks)

24.TwobagsAandBcontainidenticalballsexceptforthecolours.BagAcontains

4redballsand2yellowballs.BagBcontains2redballsand3yellowballs.

(a)Ifaballisdrawnatrandom from eachbag,findtheprobabilitythatbothballs

areofthesamecolour. (4

mks)

(b)Iftwoballsaredrawnatrandom from eachbag,oneatatimewithout

replacement,findtheprobabilitythat:

(i)Thetwoballsdrawnfrom bagAorbagBarered (4

mks)

(ii)Allthefourballsdrawnarered (2mks)
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MATHEMATICS
K.C.S.EPAPER121/22008

QUESTIONS

SECTIONI(50MKS)

Answerallthequestionsinthissection

1.Inthisquestion,showallthestepsinyourcalculations,givingtheanswereach

stage.

Uselogarithmscorrecttodecimalplaces,toevaluate.

(3mks)

6.373log4.948

0.004636

2.Makehthesubjectoftheformula (3mks)

q=
1+rh

1-ht

3.LineABgivenbelowisonesideoftriangleABC.Usingarulerandapairof

compassesonly;

A B

(i) CompletethetriangleABCsuchthatBC=5cm and∆ABC=450

(ii) Onthesamediagram constructacircletouchingsidesAC,BAproduced

andBCproduced. (2mks)

4. ThepositionvectorsofpointsAandBare[
3
-1
-4

]and[
8
-6
6

]respectively.

ApointPdividesABin ABitheratio2:3.FindthepositionVectorof

pointP. (3mks)

5 Thetopofatableisaregularhexagon.Eachsideofthehexagonmeasures

50.0cm.Findthemaximum percentageerrorincalculatingtheperimeter
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ofthetopofthetable.

(3mks)

6. Astudentatacertaincollegehasa60%chanceofpassinganexaminationat

thefirstattempt.Eachtimeastudentfailsandrepeatstheexaminationhis

chancesofpassingareincreasedby15%

Calculatetheprobabilitythatastudentinthecollegepassesanexamination

atthesecondoratthethirdattempt.

(3mks)

7. Anaeroplanefliesatanaveragespeedof500knotsdueEastfrom apointp

(53.40e)toanotherpointQ.Ittakes2¼hourstoreachpointQ.

Calculate:

(i) Thedistanceinnauticalmilesittraveled; (1mk)

(ii) ThelongitudeofpointQto2decimalplaces (2mks)

8. a) Expandandsimplifytheexpression

(2mks)

[10+
2

x]
5

b) Usetheexpansionin(a)abovetofindthevalueof145 (2mks)

9. Inthefigurebelow,anglesBACandADCareequal.AngleACDisa

rightangle.Theratioofthesides.AC:BC=4:3

GiventhattheareaoftriangleABCis24cm2.FindthetriangleACD (3mks)

10. PointsA(2,2)andB(4,3)aremappedontoA‘(2,8)andB‘(4,15)respectively

byatransformationT.FindthematrixofT.
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11.Theequationofacircleisgivenby4x2+4y2+-8x+20y–7=0.

Determinethecoordinatesofthecentreofthecircle.

(3mks)

12.Solveforyintheequationlog10(3y+2)-1-log10(y-4)

(3mks)

13.Withoutusingacalculatorormathematicaltables,express
3

1-cos300 insurd

form andsimplify (3mks)

14. Thefigurebelowrepresentsatriangularprism.ThefacesABCD,ADEF

andCBFEarerectangles.

AB=8cm,BC=14cm,BF=7cm andAF=7cm.

CalculatetheanglebetweenfacesBCEFandABCD. (3mks)

15. Aparticlemovesinastraightlinefrom afixedpoint.ItsvelocityVms-1

aftertsecondsisgivenbyV=9t2–4t+1

Calculatethedistancetraveledbytheparticleduringthethirdsecond.

(3mks)

16. Findinradians,thevaluesofxintheinterval00≤x≤2π0+forwhich

2cos2x=1.(Leavetheanswersintermsofπ) (4mks)

SECTIONII(50MKS)

Answeranyfivequestionsinthissection.

17. a) Atraderdealsintwotypesofrice;typeAandwith50bagsoftypeB.If
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hesellsthemixtureataprofitof20%,calculatethesellingpriceofone

bagofthemixture. (4mks)

b)ThetradernowmixestypeAwithtypeBintheratiox:yrespectively.

IfthecostofthemixtureisKsh383.50perbag,findtheratiox:y.

(4mks)

c)Thetradermixesonebagofthemixtureinpart(a)withonebagof

themixtureinpart

(b).CalculatetheratiooftypeAricetotypeBriceinthismixture. (2mks)

18. Threevariablesp,qandraresuchthatpvariesdirectlyasqandinverselyas

thesquareofr.

(a) Whenp=9,q=12andr=2.

Findpwhenq=15andr=5 (4mks)

(b) Expressqintermsofpandr. (1mks)

(c) Ifpisincreasedby10%andrisdecreasedby10%,find;

(i) Asimplifiedexpressionforthechangeinqintermsofpandr

(3mks)

(ii) Thepercentagechangeinq.

(2mks)

19. a) completethetablebelow,givingthevaluescorrectto2decimalplaces.

x0 0 30 60 90 120 150 180 210 240 270 300 330 360
Sin2x 0 0.87 -0.87 0 0.87 0.87 0
3cosx-21 0.60 -2 -3.5 -4.60 -0.5 1

b) Onthegridprovided,drawthegraphsofy=sin2xandy=3cosx-2for

00≤x≤3600onthesameaxes.Useascaleof1cm torepresent300on

thex-axisand2cm torepresent1unitonthey-axis.

c) Usethegraphin(b)abovetosolvetheequation3Cosx–sin2x=2.

(2mks)

d) Statetheamplitudeofy=3cosx-2. (1mk)

20. InthefigurebelowDAisadiameterofthecircleABCDcentreO,radius

10cm.TCSisatangenttothecircleatC,AB=BCandangleDAC=380
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a) Findthesizeoftheangle;

i. ACS; (2mks)

ii. BCA (2mks)

b)Calculatethelengthof:

i. AC (2mks)

ii. AB (4mks)

21. Twopolicemenweretogetherataroadjunction.Eachhadawalkietalkie.The

maximum distanceatwhichonecouldcommunicatewiththeotherwas2.5km.

OneofthepolicemenwalkeddueEastat3.2km/hwhiletheotherwalkeddue

Northat2.4km/hthepolicemanwhoheadedEasttraveledforxkm whilethe

onewhoheadedNorthtraveledforykm beforetheywereunabletocommunicate.

(a) Drawasketchtorepresenttherelativepositionsofthepolicemen.

(1mk)

(b) (i) From theinformationaboveform twosimultaneous

equations

inxandy. (2mks)

(ii) Findthevaluesofxandy. (5mks)

(iii) Calculatethetimetakenbeforethepolicemenwereunableto

communicate. (2mks)

22. Thetablebelowshowsthedistributionofmarksscoredby60pupilsinatest.
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Marks 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90

Frequency 2 5 6 10 14 11 9 3

a) Onthegridprovided,drawanogivethatrepresentstheaboveinformation

(4mks)

b) Usethegraphtoestimatetheinterquartilerangeofthis

information. (3mks)

23. HalimadepositedKsh.109375inafinancialinstitutionwhichpaidsimple

interestattherateof8%p.a.Attheendof2years,shewithdrewallthemoney.

Shetheninvestedthemoneyinshare.Thevalueofthesharesdepreciatedat

4%p.a.duringthefirstyearofinvestment.Inthenext3years,thevalueof

thesharesappreciatedattherateof6%everyfourmonths

a) CalculatetheamountHalimainvestedinshares. (3mks)

b) CalculatethevalueofHalima‘sshares.

(i) Attheendofthefirstyear;

(2mks)

(ii) Attheendofthefourthyear,tothenearestshilling. (3mks)

c) CalculateHalimasgainfrom theshareasapercentage.

(2mks)

24. Thetablebelowshowsvaluesofxandsomevaluesofyfor

thecurvey=x+3+3x2+-4x-12intherange-4≤x≤2.

a) Completethetablebyfillinginthemissingvaluesofy.

X -4 -3.5 -3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2.0

Y -4.1 -1.1 -9.4 -9.0 -13.1 -7.9

b) Onthegridprovided,drawthegraphy=x3+3x2+-4x–12for-4≤x≤2.

Usethescale.Horizontalaxis2cm forIunitandverticalaxis2cm for5units.



Formarkingschemes,Whatsapp/contact-0746711892 88

(3mks)

c)Bydrawingasuitablestraightlineonthesamegridasthecurve,solvethe

equationx3+3x2-5x-6=0 (5mks)

MATHEMATICS
K.C.S.EPAPER121/22009

QUESTIONS

SECTION(50MARKS)

Answerallthequestionsinthissection

1. Afarmerfeedeverytwocowson480Kgofhayforfourdays.Thefarmerhas

20160Kgofhaywhichisjustenoughtofeedhiscowsfor6weeks.Findthe

numberofcowsinthefarm. (3mks)

2. Findaquadraticequationwhoserootsare1.5+ 2and1.5- 2,expressing

itintheform ax2+bx+c=0,wherea,bandcareintegers (3mks)

3. Themassofawirem grams(g)ispartlyaconstantandpartlyvariesas

thesquareofitsthicknesstmm.whent=2mm,m=40gandwhent=3

mm,m =65g

Determinethevalueofm whent=4mm. (4mks)

4. Inthefigurebelow,OisthecentreofthecircleandradiusONisperpendicular

tothelineTSatN.
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Usingarulerandapairocompassesonly,constructatriangleABCtoinscribethe

circle,giventhatangleABC=600,BC=12cm andpointsBandCareonthe

lineTS (4mks)

5. asolutionwasgentlyheated,itstemperaturereadingstakenatintervalsof1

minuteandrecordedasshowninthetablebelow.

Time(Min) 0 1 2 3 4 5

Temperatur

e

(0C)

4 5.2 8.4 14.3 16.3 17.5

a) Drawthetime-temperaturegraphonthegridprovided (2mks)

b) Usethegraphtofindtheaveragerateofchangeintemperature

Betweent=1.8andt=3.4 (2

mks)

6. VectorOA=[21]andOB=[6
-3]cisonOBsuchthatCB=2OCand

PointDisonABsuchthatAD=3DB.

ExpressCDasacolumnvector. (3mks)

7. Inacertaincommercialbank,customermaywithdrawcashthroughoneofthe

twotellersatthecounter.Onaverage,onetellertakes3minuteswhiletheother

tellertakes5minutestoserveacustomer.Ifthetwotellersstarttoservethe

customersatthesametime,findtheshortesttimeittakestoserve200

customers. (3mks)

8. a) Expandandsimplifythebinomialexpression(2–x)7inascending

powersofx.

(2mks)

b) Usetheexpansionuptothefourthterm toevaluate(1.97)7
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correct

to4decimalplaces (2

mks)

9. TheareaoftriangleFGHis21cm2.ThetriangleFGHistransformed

usingthematrix [4 5
1 2]

CalculatetheareaoftheimageoftriangleFGH (2mks)

10. Simplify
3

3-2
(2mks)

11. Acirclewhoseequationis(x–1)2+(y-k)2=10passesthroughthepoint(2,5).

Findthecoordinatesofthetwopossiblecentresofthecircle. (3

mks)

12. Onacertainday,theprobabilitythatitrainsis
1

/7.Whenitrainsthe

probabilitythatOmondicarriesanumbrellais
2

/3.Whenitdoesnotrain

theprobabilitythatOmondicarriesanumbrellais
1

/6.FindtheProbability

thatOmondicarriedanumbrellathatday (2

mks)

13. PointP(400S,450E)andpointQ(400S,600W)areonthesurfaceofthe

Earth.Calculatetheshortestdistancealongacircleoflatitudebetween

thetwopoints. (3mks)

14. Solve4-4Cos2αSin2α-1for00≤α≤3600 (4mks)

15. Inthefigurebelow,ATisatangenttothecircleatATB=480,

BC=5cm andCT=4cm.
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CalculatethelengthAT. (2

mks)

16.AparticlemovesinastraightlinewithavelocityVms-1.Itsvelocityafter

tsecondsisgivenbyV=3t2–6t-9.

Thefigurebelowisasketchofthevelocity-timegraphoftheparticle

Calculatethedistancetheparticlemovesbetweent=1andt=4 (4

mks)
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SECTIONII(50MKS)

Answeronlyfivequestionsinthissectioninthespacesprovided

17. Awatervendorhasatankofcapacity18900litres.Thetankisbeingfilled

withwaterfrom twopipeAandBwhichareclosedimmediatelywhenthe

tankisfull.Waterflowsattherateof

a) Ifthetankisemptyandthetwopipesareopenedatthesametime,

calculatethetimeittakestofillthetank. (3

mks)

b) OnacertaindaythevendoropenedthetwopipesAandBtofilltheempty

tank.After25minutesheopenedtheoutlettosupplywatertohiscustomers

atanaveragerateof20Litersperminute

i) Calculatethetimeittooktofillthetankonthatday. (3

mks)

ii) Thevendorsuppliedatotalof542jerricans,eachcontaining

25litresofwater,ontheday.Ifthewaterthatremainedinthe

tankwas6300litres,calculate,inlitres,theamountofwaterthat

waswasted. (3mks)

18. Atthebeginningoftheyear1998,Kanyingiboughttwohouses,oneinThika

andtheotheroneNairobi,eachatKsh1240000.Thevalueofthehousein

Thikaappreciatedattherateof12%p.a

a)Calculatethevalueofthehouseinthirikaafter9years,tothenearest

shilling. (2mks)

b)Afternyears,thevalueofthehouseinThikawasKshs2741245

whilethevalueofthehouseinNairobiwasKshs2917231. (4

mks)

i)Findn

ii)FindtheannualrateofappreciationofthehouseinNairobi. (4

mks)

19.Thetablebelowshowsthenumberofgoalsscoredinhandballmatchesduring

atournament.

Numberofgoal 0-9 10-19 20-29 30-39 40-49
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Numberofmatches 2 14 24 12 8

Drawacumulativefrequencycurveonthegridprovided (5mks)

b) Usingthecurvedrawnin(a)abovedetermine;

i) Themedian; (1mk)

ii) Thenumberofmatchesinwhichgoalsscoredwerenotmorethan37; (1

mk)

iii) Theinter-quartilerange (3mks)

20. TrianglePQRshownonthegridhasverticesp(5,5),Q(10,10)andR(10,15)

a) Findthecoordinatesofthepointsp‘,Q‘andR‘andtheimagesofP,Q

andRrespectivelyundertransformationM whosematrixis (2mks)

[-0.6 0.8
0.8 0.6]
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b) GiventhatM isareflection;

i) drawtriangleP‘Q‘R‘andthemirrorlineofthereflection; (1mk)

ii) Determinetheequationofthemirrorlineofthereflection (1mk)

c) TriangleP″Q″R″istheimageoftriangleP‘Q‘R‘underreflectionN

isareflectioninthey-axis.

i) drawtriangleP″Q″R″

ii) Determinea2x2matrixequivalenttothetransformationNM (2mks)

iii) DescribefullyasingletransformationthatmapstrianglePQRonto

triangleP″Q″R″ (2mks)

21. Thetablebelowshowsincometaxrates.

Monthlyincomein

Kenyashillings(Kshs)

Taxratepercentage(%)

Ineachshilling

Upto9680

From 9681to18800

From 18801to27920

From 27921to37040

From 37041andabove

10

15

20

25

30

Incertainyear,Robi‘smonthlytaxableearningsamountedtoKshs.24200.

a) CalculatethetaxchargedonRobi‘smonthlyearnings. (4mks)

b) Robiwasentitledtothefollowingtaxreliefs:

I:monthlypersonalreliefofKsh1,056;

II:Monthlyinsurancereliefattherateof15%ofthepremium paid.

CalculatethetaxpaidbyRobieachmonth,ifshepaidamonthlypremium

ofKshs2400towardsherlifeinsurancepolicy. (2mks)
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C) Duringacertainmonth,Robireceivedadditionalearningswhichwere

taxedat20%ineachshilling.Giventhatshepaid36.3%moretaxthat

month,calculatethepercentageincreaseinherearnings. (4

mks)

22. Thefigurebelowshowsarightpyramidmountedontoacuboid.

AB=BC=15 2cm,CG=andVG=17 2cm.

Calculate:

a) ThelengthofAC;

b) TheanglebetweenthelineAGandtheplaneABCD;

c) TheverticalheightofpointVfrom theplaneABCD;

d) TheanglebetweentheplanesEFVandABCD.

23. a)Thefirstterm ofanArithmeticProgression(AP)is2.Thesum ofthe

first8termsoftheAPis156

i)FindthecommondifferenceoftheAP. (2

mks)

ii)Giventhatthesum ofthefirstntermsoftheAPis416,findn.

(2mks)

b)The3rd,5thand8thtermsofanotherAPform thefirstthreetermsof

aGeometricProgression(GP)
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IfthecommondifferenceoftheAPis3,

find:

i) Thefirstterm oftheGP; (4mks)

ii) Thesum ofthefirst9termsoftheGP,to4significantfigures.

(2mks)
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24. Aminacarriedoutanexperimenttodeterminetheaveragevolumeofaballbearing.

Hestartedbysubmergingthreeballbearingsinwatercontainedinameasuring

cylinder.Shethenaddedoneballatimeintothecylinderuntiltheballswerenine..

Thecorrespondingreadingswererecordedasshowninthetablebelow

Numberof

ball

bearings(x

)

3 4 5 6 7 8 9

Measuring

cylinger

reading

(y)

98.0 105.0 123.0 130.5 145.6 156.9 170.0

a)i) Onthegridprovided,Plot(x,y)wherexisthenumberofballbearings

andyisthecorrespondingmeasuringcylinder,reading. (3

mks)

ii) Usetheplottedpointstodrawthelineofbestfit (1

mk)

b) Usetheplottedpointstodrawthelineofbestfit. (1mk)

i) Theaveragevolumeofaballbearing; (2mks)

ii) Theequationoftheline. (2mks)

c)Usingtheequationoflineinb(ii)above,determinethevolumeofthe

waterinthecylinder. (2mks)
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MATHEMATICS
K.C.S.EPAPER121/22010

QUESTIONS

SECTIONI(50marks)

Answerallthequestionsinthissection

1.Thelengthandwidthofarectanglemeasuredtothenearestmillimeterare

7.5cm and5.2cm respectively.

Find,tofoursignificantfigures,thepercentageerrorintheareaoftherectangle. (3

mks)

2.Simplify

4

5+ 2
-

3

5-2
(3mks)

3.Inthefigurebelow,Oisthecenterofthecirclewhichpassesthroughthe

pointT,CandD.lineTCisparalleltoODandlineATBisatangenttothe

circleatT.angleDOC=360

CalculatethesizeofangleCTB (3mks)

4.Ateadealermixestwobrandsoftea,xandy,toobtain35kgofthemixture

worthKsh.65perkg.IfbrandxisvaluedatKsh.68perkgandbrandyat

Ksh.53perkg,calculatetheratio,initssimplestform,inwhichthebrandsx

andyaremixed. (3mks)

5. Thelengthofflowergardenis2m lessthantwiceitswidth.Theareaofthe

gardenis60m2.
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Calculateitslength. (3mks)

6.Fivepeoplecanbuild3hutsin21days.Findthenumberofpeople,workingat

thesameratethatwillbuild6similarhutsin15days.

(2mks)

7.WhenKsh.40000wasinvestedinacertainbankfor5yearsitearnedasimple

interestofKsh.3800.Findtheamountthatmusthavebeeninvestedinthe

samebankatthesamebankatthesameratefor7½yeartoearnasimple

interestofKsh.3420 (3mks)

8.Theheights,incentimeters,of100treeseedlingsareshowninthetablebelow.

Numberof

seedlings

9 16 19 26 20 10

Height(cm) 10-19 20-29 30-39 40-49 50-59 60-69

Findthequartiledeviationoftheheights. (4

mks)

9.Abagcontains2whiteballsand3blackballs.Asecondbagcontains3whiteballs

and2blackballs.Theballsareidenticalexceptforthecolours.

Twoballsaredrawnatrandom,oneaftertheotherfrom thefirstbagandplaced

inthesecondbag.Calculatetheprobabilitythatthe2ballsarebothwhite. (2

mks)

10.ThepointO,AandBhavethecoordinates(0,0),(4,0)and(3,2)respectively.

Undershearrepresentedbythematrix(1 k
0 1),triangleOABmapsonto

triangleOAB‘

a)Determineintermsofk,thexcoordinatesofpointB‘ (2mks)

b)IfOAB‘isarightangledtriangleinwhichangleOB‘Aisacute,find

twopossiblevaluesofk. (2mks)

11. Aparticlestartsfrom Oandmovesinastraightlinesothatitsvelocity

Vms-1aftertimetsecondsisgivenbyV=3t–t2.Thedistanceofthe

particlefrom Oattimetsecondsissmetres.

a)Expresssintermsoftandcwherecisaconstant. (1

mk)
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b)CalculatethetimetakenbeforetheparticlereturnstoO. (3

mks)

12. a)Expandandsimplify(2–x)5 (2mks)

b)Usethefirst4termsoftheexpressioninpart(a)abovetofindtheapproximate

valueof(1.8)5to2decimalplaces.

13.a)UsinglineABgivenbelow,constructthelocusofapointPsuchthatAPB=900.(1

mk)

A B

b)Onthesamediagram locatetwopossiblepositionofpointCsuchthat

pointCisonthelocusofPandisequidistancefrom AandB. (2

mks)

14. Makexthesubjectoftheequation:

3y=y+ p

q+
1
/x (3mks)

15. Findthevalueofxgivethat

Log(15–5x)–1=log(3x–2) (3mks)

16. Thecircleshownbelowcutsthex-axisat(-2,0)and(4,0).Italsocuts

y-axisat(0,2)and(0,-4).

Determinethe:

a)i)Coordinatesofthecentre; (1

mk)
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ii)radiusofthecircle. (1

mk)

b)Equationofthecircleintheform x2+y2+ax+by=cwherea,bandc

areconstants. (2mks)
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SECTIONII(50marks)

Answerallfivequestionsinthissection

17. (a)Completethetablebelow,givingthevaluecorrectto2decimalplaces. (2

mks)

X0 00 200 400 600 800 1000 1200 1400 1600 1800

CosX0 1.00 0.94 0.770.50 -0.17 -0.77 -1.00

Sinx0–Cosx0 -1.00 -0.60 0.37 0.81 1.37 1.28 1.00

b)Onthegridprovidedandusingthesameaxesdrawthegraphsofy=Cosx0and

y=sinx0–Cosx0for00≤x≤1800.Usingthescale;1cm for200onthe

x-axisand4cm for1unitonthey-axis. (5mks)

c)Usingthegraphinpart(b);

i)Solvetheequationsinx0–cosx0=1.2; (1

mk)

ii)Solvetheequationcosx0=½sinx0; (1

mk)

iii)Determinethevalueofcosx0inpart(c)(ii)above. (1

mk)

18.InthefigurebelowOJKLisaparallelogram inwhichOJ=3pandOL=2r

L K

2r

O 3p J

a)IfAisapointonLKsuchthatLA=½AKandpointBdividethelineJK

externallyintheratio3:1,expressOBandAJintermsofpandr. (2

mks)

b)LineOBinterestsAJatXsuchthatOX=mOBandAX=nAJ.

i) ExpressOXintermsofp,randm. (1

mk)

ii)ExpressOXintermsofp,randn (1

mk)
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iii)Determinethevalueofm andnandhencetheratioinwhichpointx

divideslineAJ. (6mks)

19.ThepositionofthreepointsA,BandCare(340N,160W),(340N,240E)and

(260S,160W)respectively.

a)Findthedistanceinnauticalmilesbetween:

i) PortAandBtothenearestnauticalmiles;

(3mks)

ii)PortsAandC. (2

mks)

b)AshipleftportAonMondayat1330handsailedtoPortBat40knots.

Calculate:

i) ThelocaltimeatportBwhentheshipleftportA; (2

mks)

ii)ThedayandthetimetheshiparrivedatportB (3

mks)

20.Acarpentertakes4hourstomakeastooland6hourstomakechair.Ittakesthe

carpenterandatleast144hourstomakexstoolsandychairs.Thelabourcost

shouldnotexceedKsh.4800.thecarpentermustmakealeast16stoolsandmore

than10chairs.

a)Writedowninequalitiestorepresenttheaboveinformation. (3

mks)

b)Drawtheinequalityin(a)aboveonagrid.

(4mks)
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c)ThecarpentermakesaprofitofKsh40onastoolandKsh100onachair.

Use

thegraphtodeterminethemaximum profitthecarpentercanmake.

(3mks)

21.Ahallcanaccommodate600chairsarrangedinrows.Eachrowhasthesame

numberofchairs.Thechairsarerearrangedsuchthatthenumberofrowis

increasedby5butthenumberofchairsperrowisdecreasedby6.

a)Findtheoriginalnumberofrowsofchairsinthehall. (6

mks)

b)Afterthere-arrangement450peoplewereseatedinthehallleavingthe

samenumberofemptychairsineachrow.Calculatethenumberofempty

chairsperrow. (4mks)

22.Thefirstterm ofanArithmeticProgression(A.P.)withsixtermsispandits

commondifferenceisc.AnotherA.P.withfivetermshasalsoitsfirstterm as

pandacommondifferenceofd.thelasttermsofthetwoArithmeticProgressions

areequal.

a)Expressdintermsofc. (3

mks)
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b)Giventhatthe4thterm ofthesecondA.P.exceedsthe4thterm ofthefirst

oneby1½,findthevalueofcandd. (3

mks)

c)Calculatethevalueofpifthesum ofthetermsofthefirstA.P.is10more

thanthetermsofthesecondA.P. (4mks)

23.Inauniform acceleratedmotionthedistance

a)Expressintermsof (3mks)

b)Find:

i) Thedistancetravelledin5seconds; (2mks)

ii)Thetimetakentotraveladistanceof560metres. (3

mks)
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24.Inthefigurebelow,P,Q,RandSarepointsonthecircle.LineUSTVisatangent

tothecircleatS,<RST=500and<RTV=1500.PRTandUSTVarestraightlines.

a) Calculatethesizeof:

i) <ORS; (2mks)

ii)<USP; (1mk)

iii)<PQR (2mks)

b) GiventhatRT=7cm andST=9calculateto3significantfigures:

i) ThelengthoflinePR; (2mks)

ii)Theradiusofthecircle. (3mks)



Formarkingschemes,Whatsapp/contact-0746711892 107

MATHEMATICS
K.C.S.EPAPER121/22011

QUESTIONS

SECTIONI(50mks)

Answerallthequestionsinthissection

1 Uselogarithms,correctto4decimalplaces,toevaluate

83.46×0.0054

1.562

3

(4

mks)

2. ThreegradesA,B,andCofriceweremixedintheratio3:4:5.Thecost

perkgofeachofthegradesA,BandCwereKsh120,Ksh90and

Ksh60respectively.

Calculate:

(a) Thecostofonekgofthemixture; (2

mks)

(b) Thesellingpriceof5kgofthemixturegiventhatthemixture

wassoldat8%profit, (2mks)

3. Makesthesubjectoftheformula.

W =
s+t

s

3

(3mks)

4.(a) Solvetheinequalities2x—5>-11and3+2x<13,givingtheanswer

asacombinedinequality.

(3mks)

(b) Listtheintegralvaluesofxthatsatisfythecombinedinequality

in(a)

above.

(1mk)
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5. Inthefigurebelow,ABCDisacyclicquadrilateral.PointOisthecentre

of

thecircle.AngleABO=30°andangleADO-40°.

CalculatethesizeofangleBCD. (2mks)

6.Theagesinyearsoffiveboysare7,8,9,10and11whilethoseoffivegirls

are4,5,

6,7and8.Aboyandagirlarepickedatrandom andthesum oftheiragesis

recorded.

(a) Drawaprobabilityspacetoshowallthepossibleoutcomes. (1

mk)

(b) Findtheprobabilitythatthesum oftheiragesisatleast17years. (1

mk)

7.TheverticesofatriangleareA(l,2),B(3,5)andC(4,l).ThecoordinatesofC'

theimageofCunderatranslationvectorT,are(6-2).

(a) DeterminethetranslationvectorT. (1mk)

(b) FindthecoordinatesofA'andB1undertranslationvectorT. (2

mks)

8.Writesin45°intheform
1
a

whereaisapositiveinteger.Hencesimplify

8
1+sin450 leavingtheanswerinsurdform. (3mks)

9. Theradiusofasphericalballismeasuredas7cm,correcttothenearest

centimeter.Determine,to2decimalplaces,thepercentageerrorincalculating

thesurfaceareaoftheball. (4mks)
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10.(a)Inthefigurebelow,linesNAandNBrepresenttangentstoacircleatpoints

AandB.

Useapairofcompassesandruleronlytoconstructthecircle. (2

mks)

(b)Measuretheradiusofthecircle. (1

mk)

11 Expandandsimplifytheexpression. (3

mks)

(a+
1

2)
4

+(a-
1

2)
4

12. Thefigurebelowrepresentsascaledrawingofarectangularpieceofland,RSTU.

RS=9cm andST=7cm.

U T

7cm

R 9cm S

AnelectricpostP,istobeerectedinsidethepieceofland.Onthescaledrawing,

shadethepossibleregioninwhichPwouldliesuchthatPU>PTandPS<7cm (3

mks)
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13.VectorOP=6i-jandOQ=-2i-5j.ApointNdividesPQinternallyintheratio3:1.

FindPNintermsofiandj. (3mks)

14.ApointM (60°N,18°E)isonthesurfaceoftheearth.AnotherpointNis

situatedatadistanceof630nauticalmileseastofM.

Find:

(a) thelongitudedifferencebetweenM andN; (2mks)

(b) ThepositionofN. (1mk)

15. Theequationofacirclecentre(a,b)isx2–y2–6x-10y+30=0.

Findthevaluesofaandb. (3mks)

16. Thetablebelowshowsvaluesofxandyforthefunctiony=2sin3x°intherange

00≤x≤1500

x° 0 15 30 45 60 75 90 105 120 135 150

y 0 1.4 2 1.4 0 -1.4 -2 -1.4 0 1.4 2

(a) Onthegridprovided,drawthegraphofy=2sin3x. (2mks)
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(b) From thegraphdeterminetheperiod. (1

mk)

SECTIONII(50mks)

Answeronlyfivequestionsinthissection

17 ThecashpriceofalaptopwasKsh60000.Onhirepurchaseterms,adepositof

Ksh7500waspaidfollowedby11monthlyinstallmentsofKsh6000each.

(a) Calculate:

(i) thecostofalaptoponhirepurchaseterms; (2

mks)

(ii) thepercentageincreaseofhirepurchasepricecomparedtothe

cashprice. (2mks)

(b) Aninstitutionwasoffereda5%discountwhenpurchasing25such

laptopsoncashterms.Calculatetheamountofmoneypaidbythe

institution. (2

mks)

(c) Twootherinstitutions,XandY,bought25suchlaptopseach.

InstitutionsXboughtthelaptopsonhirepurchaseterms.InstitutionY

boughtthelaptopsoncashtermswithnodiscountbysecuringaloan

from abank.Thebankcharged12%p.a.compoundinterestfortwoyears.
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CalculatehowmuchmoremoneyinstitutionYpaidthaninstitutionX. (4

mks)

18. Thefirst,fifthandseventhtermsofanArithmeticProgression(AP)correspond

tothefirstthreeconsecutivetermsofadecreasingGeometricProgression(G.P).

Thefirstterm ofeachprogressionis64,thecommondifferenceoftheAPisd

andthecommonratiooftheG.Pisr.

(a) (i) Writetwoequationsinvolvingdandr. (2

mks)

(ii) Findthevaluesofdandr. (4

mks)

(b)Findthesum ofthefirst10termsof:

(i) TheArithmeticProgression(A.P); (2mks)

(ii) TheGeometricProgression(G.P). (2mks)
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19 TheverticesofarectangleareA(-l,-l),B(-4,-l),C(-4-3)andD(-l,-3).

(a) Onthegridprovided,drawtherectangleanditsimageA'B'C1D'undera

transformationwhosematrixis (-2 0
0 -2) (4mks)

b) A"B"C"D"istheimageofA'B'C'D'underatransformationmatrix,

P=[
1

2
1

1
1

2
]
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(i) DeterminethecoordinatesofA",B",C"andD". (2mks)

(ii) OnthesamegriddrawthequadrilateralA"B"C"D". (1

mk)

(c) FindtheareaofA"B"C"D". (3mks)

20. Aparenthastwochildrenwhoseagedifferenceis5years.Twicethesum of

theagesofthetwochildrenisequaltotheageoftheparent.

(a) Takingxtobetheageoftheelderchild,writeanexpressionfor:

(i) theageoftheyoungerchild; (1mk)

(ii) theageoftheparent. (1mk)

(b) Intwentyyearstime,theproductofthechildren'sageswillbe15times

theageoftheirparent.

(i)Form anequationinxandhencedeterminethepresentpossible

agesoftheelderchild. (4mks)

(ii)Findthepresentpossibleagesoftheparent. (2

mks)

(iii)Determinethepossibleagesoftheyoungerchildin20yearstime. (2

mks)

21. Thetablebelowshowsvaluesofxandsomevaluesofyforthecurve

y=x3+2x2-3x–4for-3<x<2.

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

y -4.0 -0.4 1.6 0 -4.0 9 6

(a) Completethetablebyfillinginthemissingvaluesofy,correctto1

decimalplace. (2

mks)

(b)

Onthegridprovided,drawthegraphofy=x3+2x2-3x-4.

Usethescale:1cm represents0.5unitsonx-axis.

1cm represents1unitony-axis. (3
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m

k

s)
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(c) Usethegraphto:

(i) solvetheequationx3+2x2-3x-4=0; (3mks)

(ii) estimatethecoordinatesoftheturningpointsofthecurve. (2

mks)

22 ThefigurebelowrepresentsarectangularbasedpyramidVABCD.

AB=12cm andAD=16cm.PointOisverticallybelowVandVA=26cm.

Calculate:

(a) theheight,VO,ofthepyramid; (4

mks)

(b) theanglebetweentheedgeVAandtheplaneABCD; (3

mks)

(c) theanglebetweentheplanesVABandABCD. (3

mks)

23 ThecostC,ofproducingnitemsvariespartlyasnandpartlyastheinverse

ofn.ToproducetwoitemsitcostsKsh135andtoproducethreeitemsit

costsKsh140.Find:

(a) theconstantsofproportionalityandhencewritetheequation

connectingCandn; (5mks)

(b) thecostofproducing10items; (2mks)

(c) thenumberofitemsproducedatacostofKsh756. (3mks)
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24. Abuildingcontractorhastwolorries,PandQ,usedtotransportatleast42tonnes

ofsandtoabuildingsite.LorryPcarries4tonnesofsandpertripwhilelorryQ

carries6tonnesofsandpertrip.LorryPuses2litresoffuelpertripwhilelorry

Quses4litresoffuelpertrip.

Thetwolorriesaretouselessthan32litresoffuel.Thenumberoftripsmadeby

lorryPshouldbelessthan3timesthenumberoftripsmadebylorryQ.LorryP

shouldmakemorethan4trips.

(a) TakingxtorepresentthenumberoftripsmadebylorryPandyto

representthenumberoftripsmadebylorryQ,writetheinequalities

thatrepresenttheaboveinformation.

(4mks)

(b) Onthegridprovided,drawtheinequalitiesandshadetheunwantedregions.(4

mks)

(c) Usethegraphdrawnin(b)abovetodeterminethenumberoftrips

madebylorryP andbylorryQtodeliverthegreatestamountofsand. (2

mks)
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MATHEMATICS
K.C.S.EPAPER121/22012

QUESTIONS

SECTIONI(50marks)

Answerallthequestionsinthissection

1. Evaluate
log45-log54

log4
1

5+5
1

4

givingtheanswerto4significantfigures. (2

mks)

2 Makenthesubjectoftheequation (3

mks)

r

p
=

m

n-1

3. Aninlettapcanfillanemptytankin6hours.Ittakes10hourstofillthetank

whentheinlettapandanoutlettaparebothopenedatthesametime.Calculate

thetimetheoutlettaptakestoemptythefulltankwhentheinlettapisclosed. (3

mks)

4. GiventhatP=2i-3j+k,Q=3i–4j-3kandR=3P+2Q,findthemagnitude

ofRto2significantfigures. (3mks)

5. SolvetheequationSin(2t+10)°-0.5for0°<t<180° (2mks)

6. Constructacirclecentrexandradius2.5cm.Constructatangentfrom a

pointP,6cm from xtotouchthecircleatR.MeasurethelengthPR. (4

mks)

7. KagodepositedKsh30000inafinancialinstitutionthatpaidsimpleinterest



Formarkingschemes,Whatsapp/contact-0746711892 119

attherateof12%perannum.Nekesadepositedthesameamountofmoney

asKagoinanotherfinancialinstitutionthatpaidcompoundinterest.After5

years,theyhadequalamountsofmoneyinthefinancialinstitutions.

Determinethecompoundinterestrateperannum,to1decimalplace,for

Nekesa'sdeposit. (4mks)

8. Themassesinkilogramsof20bagsofmaizewere;

90,94,96,98,99,102,105,91,102,99,105,94,99,90,94,99,98,96,102and105.

Usinganassumedmeanof96kg,calculatethemeanmass,perbag,ofthemaize.

(3mks)

9. Solvetheequationsx+y=17

xy-5x=32 (4mks)

10. Simplify
5

5-2
leavingtheanswerintheform wherea,bandcareintegers.(2

mks)

11. Thebaseandheightofarightangledtriangleweremeasuredas6.4cm

and3.5cm respectively.Calculatethemaximum absoluteerrorinthearea

ofthetriangle. (3

mks)

12.(a) Expand(1+x)7uptothe4thterm. (1mk)

(b) Usetheexpansioninpart(a)abovetofindtheapproximatevalueof(0.94)7.

(2mks)

13 Thegraphbelowshowstherelationshipbetweendistancesmetresandtimet

secondsintheinterval0<t<6.
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Usethegraphtodetermine:

(a)theaveragerateofchangeofdistancebetweent=3secondsandt=6seconds;(2

mks)

(b)thegradientatt=3seconds. (2

mks)

14 Inthefigurebelow,thetangentSTmeetschordVUproducedatT.Chord

SW passesthroughthecentre,O,ofthecircleandintersectschordVU

atX.LineST=12cm andUT

(a) CalculatethelengthofchordVU. (2

mks)

(b) IfWX=3cm andVX:XU=2:3,findSX. (2mks)

15. ThreequantitiesP,QandRaresuchthatPvariesdirectlyasQandinversely

asthesquarerootofR.WhenP=8,Q=10andR=16.Determinethe

equationconnectingP,QandR. (3mks)
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16.Inthefigurebelow,VABCDisarightpyramidonarectangularbase.PointO

isverticallybelowthevertexVAB=24cm,BC=10cm andCV=26cm.

CalculatetheanglebetweentheedgeCVandthebaseABCD.

SECTIONII(50mks)

Answeronlyfivequestionsinthissection

17. AmayawaspaidaninitialsalaryofKsh180000perannum withafixedannual

increment.BundiwaspaidaninitialsalaryofKsh150000perannum witha

10%incrementcompoundedannually.

(a)GiventhatAmaya'sannualsalaryinthe11thyearwasKsh288000,

determine:(i)hisannualincrement; (2

mks)

(ii) thetotalamountofmoneyAmayaearnedduringthe11years. (2

mks)

(b)DetermineBundi'smonthlyearnings,correcttothenearestshilling,during
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theeleventhyear. (2

mks)

(c)Determine,correcttothenearestshilling:

(i) thetotalamountofmoneyBundiearnedduringthe11years. (2

mks)

(ii) ThedifferencebetweenBundi'sandAmaya'saveragemonthlyearningsduring

the11years. (2mks)

18.OABCisaparallelogram withverticesO(0,0),A(2,0),B(3,2)andC(l,2).

O'A'B'C'istheimageofOABCundertransformationmatrix[-2 0
0 -2]

(a) (i) FindthecoordinatesofO'A'B'C'. (2mks)

(ii) OnthegridprovideddrawO″A″B″C″andO'A'B'C'.

(b)(i) FindO''A"B"C",theimageofO'A'B'C'underthetransformation

matrix [1 0
0 -2] (2mks)
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(ii) OnthesamegriddrawO"A"B"C". (1mk)

(c) FindthesinglematrixthatmapsO"A"B"C"ontoOABC. (3mks)

19.IntriangleOPQbelow,OP=p,OQ=q.PointM liesonOPsuchthat

OM :MP=2:3andpointNliesonOQsuchthatON:NQ=5:1.LinePN

intersectslineMQatX.
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(a)Expressintermsofpandq:

(i)PM

(ii)QM.

(c)GiventhatPX=kPNandQX=rQM,wherekandrarescalars:

(i) writetwodifferentexpressionsforOXintermsofp,q,kandr; (2

mks)

(ii) findthevaluesofkandr; (4mks)

(iii) determinetheratioinwhichXdivideslineMQ. (2mks)

20. InJuneofacertainyear,anemployee'sbasicsalarywasKsh17000.The

employeewasalsopaidahouseallowanceofKsh6000,acommuterallowance

ofKsh2500andamedicalallowanceofKsh1800.InJulyofthatyear,the

employee'sbasicsalarywasraisedby2%.

(a) Calculatetheemployees:

(i) basicsalaryforJuly; (2mks)
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(ii) totaltaxableincomeinJulyofthatyear. (2

mks)

(b)Inthatyear,theIncomeTaxRateswereasshowninthetablebelow:

Monthlytaxableincome(Kshs) Percentagerateoftaxper

shilling

Upto9680 10

From 9681to18800 15

From 18801to27920 20

From 27921to37040 25

From 37041andabove 30

GiventhattheMonthlyPersonalReliefwasKsh1056,calculatethenettaxpaidby

theemployee. (6mks)

21 (a) onthesamediagram construct:

(i)triangleABCsuchthatAB=9cm,AC=7cm andangleCAB=60°; (2mks)

(ii)thelocusofapointPsuchthatPisequidistantfrom AandB; (1

mk)

(iii)thelocusofapointQsuchthatCQ<3.5cm. (1mk)

(b)Onthediagram inpart(a):

(i)shadetheregionR,containingallthepointsenclosedbythelocusofP

andthelocusofQ,suchthatAP>BP;

(2mks)

(ii) findtheareaoftheregionshadedinpart(b)(i)above. (4

mks)

22 Atouristtook1h20minutestotravelbyanaircraftfrom townT(3°S,35°E)

totownU(9°N,35°E).(Taketheradiusoftheearthtobe6370km andπ=22/7
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(a) Findtheaveragespeedoftheaircraft. (3

mks)

(b)AfterstayingattownUfor30minutes,thetouristtookasecondaircraftto

townV(9°N,5°E).Theaveragespeedofthesecondaircraftwas90%that

ofthefirstaircraft.

Determinethetime,tothenearestminute,theaircrafttooktotravelfrom

UtoV (3mks)

(c) WhenthejourneystartedattownT,thelocaltimewas0700h.Findthelocal

timeatVwhenthetouristarrived. (4

mks)

23 Aboxcontains3brown,9pinkand15whiteclothespegs.Thepegsare

identicalexceptforthecolour.

(a)Findtheprobabilityofpicking:

(i)abrownpeg; (1mk)

(ii)apinkorawhitepeg. (2mks)

(b) Twopegsarepickedatrandom,oneatatime,withoutreplacement.

Find

theprobabilitythat:

(i) awhitepegandabrownpegarepicked; (3

mks)

(ii) bothpegsareofthesamecolour. (4

mks)

24 Theaccelerationofabodymovingalongastraightlineis(4-t)m/s2andits

velocityisvm/saftertseconds.

(a)(i)Iftheinitialvelocityofthebodyis3m/s,expressthevelocityvinterms

oft. (3mks)

(ii) Findthevelocityofthebodyafter2seconds. (2

mks)

(b)Calculate:
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(i) thetimetakentoattainmaximum velocity; (2mks)

(ii) thedistancecoveredbythebodytoattainthemaximum velocity. (3

mks)

MATHEMATICS
K.C.S.EPAPER121/22013

QUESTIONS

SECTION1(50mks)

Answerallthequestioninthissection

1.Thesum ofntermsofthesequence;3,9,15,21,…is7500.Determinethe

valueofn (3mks)

2.Aquadraticcurvepassesthroughthepoints(-2,0)and(1,0).Findtheequation

ofthecurveintheform y=ax2+bx+c,wherea,bandcareconstants

(2mks)

3.Makedthesubjectofthefomula,

P=
1

2
mn2-

qd2

n
(3mks)

4.Solvetheequation

2logx–log(x-2)=2log3. (3mks)

5.(a)Usingapairofcompassesandruleronly,constructanescribedcircleto

touchsideXZoftriangleXYZdrawnbelow (3

mks)

Z

Y

X
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(b)Measuretheradiusofthecircle (1

mk)

6.Theequationofacircleisgivenbyx2+4x+y2-2y–4=0.Determinethecentre

andradiusofthecircle (3mks)

7.(a)expand (1-x)5 (1mk)

(b)Usetheexpansionin(a)uptotheterm inx3toapproximatethevalue

of(0.98)5 (2mks)

8.ThepositionvectorsofpointsF,G,andHaref,g,andhrespectively.PointH

dividesFGintheratio4:-1.Expresshintermsoffandg (2mks)

9.Twomachines,M andNproduce60%and40%respectivelyofthetotalnumber

ofitemsmanufacturedinafactory.Itisobservedthat5%oftheitemsproduces

bymachineM aredefectivewhile3%oftheitemsproducedbymachineN

aredefective.

Ifanitem isselectedatrandom from thefactory,findtheprobabilitythatit

isdefective

(3mks)

10.TwotapsAandBcaneachfillanemptytankin3hoursand2hoursrespectively.

AdrainagetapRcanemptythefulltankin6hours;tapsAandRareopenedfor

5hoursthenclosed.

(a)Determinethefractionofthetankisstillempty (2

mks)

(b)Findhowlongitwouldtaketofilltheremainingfractionofthetankif

allthethreetapsareopened (2mks)

11.Simplifytheexpression
48

5+ 3
leavingtheanswerintheform ab+c

wherea,bandcareintegers (3mks)

12.ApointPmovesinsideasectorofacircle,centreO,andchordABsuchthat

2cm <OP≤3cm andangleAPB=650DrawthelocusofP (4

mks)

13.Thetablebelowshowsincometaxratesinacertainyear
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MonthlyincomeinKenyashillings Taxrateineachshilling

Upto9680

From 9681-18800

From 18801to27920

From 27921to37040

Over37040

10%

15%

20%

25%

30%

Inthatyear,amonthlypersonaltaxreliefofkshs1056wasallowed.calculate

themonthlyincometaxpaidbyanemployeewhoearnedsalaryofKsh32500. (4

mks)

14.Solvetheequation

6cos2x+7sinx–8=0for00≤x≤900 (4mks)

15.Thepositionoftwotownsare(20S,300E)and20S,37.40E)calculate,tothe

nearestkm,theshortestdistancebetweenthetwotowns.(taketheradiusof

theearthtobe6370km)

(2mks)

16.TheverticesoftriangleTareA(1,2),B(4,2)andC(3,4).Theverticesof

triangleT́,theimageofTareÁ(1/2,1),B́(2,1)andĆ(3/2.2).

Determinethetransformationmatrix M =(a b
c d)thatmapsTontoT́. (3

mks)

SECTION11(50MKS)

Answeronlyfivequestionsfrom section

17.Thehirepurchase(H.P)priceofapublicaddresssystem wasKshs276000.A

depositofKshs60000waspaidfollowedby18equalmonthlyinstallments.

Thecashpriceofthepublicaddresssystem was10%lessthantheH.Pprice.

(a)Calculate

(i) Themonthlyinstallments (2

mks)
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(ii) Thecashprice (2mks)

(b)Acustomerdecidedtobuythesystem incashandwasalloweda5%

discountonthecashprice.Hetookabankloantobuythesystem incash.

Thebankchargedcompound

interestontheloanattherateof20%p.a.Theloanwasrepaidin2years.

Calculatetheamountrepaidtothebankbytheendofthesecondyear (3

mks)

(c)ExpressasapercentageoftheHirePurchaseprice,thedifferencebetween

theamountrepaidtothebankandtheHirePurchaseprice (3

mks)

18.Inthefigurebelow,PRisadiameterofthecirclecenterO.PointsP,Q,RandS

areonthecircumferenceofthecircle.AnglePRQ=720,QS=QPandlineUSV

istangenttothecircleatS.

Givingreasons,Calculatethesizeof

(a)˂ QPR (2mks)

(b)˂ PQS (2mks)

(c)˂ OQS (2mks)
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(d)˂ RTS (2mks)

(e)˂ RSV (2mks)

19.(a)Completethetablebelowfory=x3+4x2-5x-5 (2mks)

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

y=x3+4x2-5x-5 19 -5

(b)Onthegridprovided,drawthegraphsofy=x3+4x2-5x-5for-5≤x≤2 (3mks)

(c)(i)Usethegraphtosolvetheequationx3+4x2–5x–5=0 (2

mks)

(ii)Bydrawingasuitablestraightlineonthegraph,solvetheequation

x3+4x2–5x-5=-4x–1 (3

mks)

20.ThefigureABCDEFbelowrepresentsaroofofahouse.AB=DC=12m,

BC=AD=6m,AE=BF=CF=DE=5m andEF=8m

E

F

D

C

A

B

(a)Calculate,correctto2decimalplaces,theperpendiculardistanceofEF

from theplaneABCD. (3mks)

(b)calculatetheanglebetween:

(I) theplanesADEandABCD (2mks)
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(II) ThelineAEandtheplaneABCD,correctto1decimalplace; (2

mks)

(III) TheplanesABFEandDEFE,correctto1decimalplace. (3mks)

21.(a)Completethetablebelow,givingthevaluescorrectto1decimalplace. (2

mks)

χ0 0 40 80 120 160 200 240

2sin(χ+20)0 0.7 2.0 0.0 -2.0

3cosχ 1.7 1.3 -0.9 -1.6

b)Onthegridprovided,usingthesamescaleandaxes,drawthegraphsof

y=2sin(χ+20)0andy= 3cosχfor00<χ≤2400. (5

mks)

c)Usethegraphsdrawnin(b)abovetodetermine:

i)thevalueofχforwhich2sin(χ+20)= 3cosχ; (2mks)

ii)thedifferenceintheamplitudesofy=2sin(χ+20)andy= 3cosχ. (1

mk)

22.ThreequantitiesR,S,andTaresuchthatvariesdirectlyasSandinverselyas

thesquareifT.

a)GiventhatR=480whenS=150andT=5,writeanequationconnecting

R,SandT. (4mks)

b)(i)findthevalueofRwhenS=360andT=1.5. (2mks)

(ii)FindthepercentagechangeinRifSincreasesby5%andTdecreasesby20%.(4

mks)

(iii)thedifferenceintheamplitudesofy=2sin(x+20)andy= 3cosx (1mk)
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23.Theequationofacurveisgivenbyy=5x-
1

2
x2

(a)Onthegridprovided,drawthecurveofy=5x-
1

2
x2for0≤x≤6 (3mks)

(b)Byintegration,findtheareaboundedbythecurve,thelinex=6andthex-axis. (3

mks)

(c)(i)Onthesamegridasin,(a).drawtheliney=2x. (1

mk)

(ii)Determinetheareaboundedbythecurveandtheliney=2x. (3

mks)

24.Thetablebelowshowsmarksscoredby42studentsinatest.

35 49 69 57 58 75 48

40 46 86 47 81 67 63

56 80 36 62 49 46 26

41 58 68 73 65 59 72

64 70 64 54 74 33 51

73 25 41 61 56 57 28

a)Startingwiththemarkof25andusingequalclassintervalsof10,makea

frequencydistributiontable.

(2mks)

b) Onthegridprovided,drawtheogiveforthedata (4

mks)

c)Usingthegraphin(b)above,estimate:

(i) Themedianmark (2mks)

(ii) Theupperquartilemark (2mks)

MATHEMATICS
K.C.S.EPAPER121/22014

QUESTIONS

SECTIONI(50marks)

Answerallthequestionsinthissection

1.Thelengthsoftwosimilarironbarsweregivenas12.5m and9.23m.Calculate
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themaximum possibledifferenceinlengthbetweenthetwobars. (3

mks)

2.Thefirstterm ofanarithmeticsequenceis—7andthecommondifferenceis3.

(a) Listthefirstsixtermsofthesequence;

(b) Determinethesum ofthefirst50termsofthesequence.

3.Inthefigurebelow,BODisthediameterofthecirclecentreO.AngleABD=300

andangleAXD=700.

Determinethesizeof: (2mks)

a)ReflexangleBOC

b)angleACO. (1mk)

4.ThreequantitiesL,M andNaresuchthatLvariesdirectlyasM andinversely

asthesquareofN.GiventhatL=2whenM =12andN=6,determinethe

equationconnectingthethreequantities. (3

mks)

5.Thetablebelowshowsthefrequencydistributionofmksscoredbystudentsinatest.

Marks Frequency

1-10 2

11-20 4
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21-30 11

31-40 5

41-50 3

Determinethemedianmarkcorrectto2s.f.

(2mks)

6. Determinetheamplitudeandperiodofthefunction,y=2cos(3x—45)°.

(2mks)

7. Inatransformation,anobjectwithanareaof5cm2ismappedontoanimage

whoseareais30cm2.Giventhatthematrixofthetransformationis

[x2 x-1
4],findthevalueofx.

(3mks)

8. Expand(3-x)1uptotheterm containingx4.Hencefindtheapproximate

valueof(2.8)7. (3mks)

9. Solvetheequation;

2log15-logx=log5+log(x-4). (4mks)

10.ThefigurebelowrepresentsacuboidPQRSTUVW.PQ=60cm,QR=11cm

andRW -10cm.

CalculatetheanglebetweenlinePW andplanePQRS,correctto2decimal

places. (3mks)

11 Solvethesimultaneousequations;3x-y=9

x2—xy=4 (4mks)
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12. MugaboughtaplotoflandforKsh280,000.After4years,thevalueofthe

plot-wasKsh495000.Determinetherateofappreciation,perannum,correct

toonedecimalplace. (3mks)

13. TheshortestdistancebetweentwopointsA(40°N,20°W)andB(0°S,20°W)on

thesurfaceofytheearthis8008km.Giventhattheradiusoftheearthis6370km,

determinethepositionofB.(Taken=
22

7
). (3

mks)

14. Vectorsrandsaresuchthatr=7i+2j-kands=-i+j-k.Find|r+s|. (3mks)

15. Thegradientofacurveisgivenby
dy

dx
=x2-4x4-3.Thecurvepasses

throughthepoint(1,0).

Findtheequationofthecurve. (3mks).

16. Thegraphbelowshowstherateofcoolingofaliquidwithrespecttotime.

Determinetheaveragerateofcoolingoftheliquidbetweenthesecondand
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theeleventhminutes.

(3mks)

SECTIONII(50mks)

Answeronlyfivequestionsinthissection

17 ApaintdealermixesthreetypesofpaintA,BandC,intheratiosA:B=3:4

andB:C=1:2.Themixtureistocontain168litresofC.

(a) FindtheratioA:B:C. (2mks)

(b) FindtherequirednumberoflitresofB. (2mks)

(c) ThecostperlitreoftypeAisKsh160,typeBisKsh205andtypeC

isKsh100.

i. Calculatethecostperlitreofthemixture. (2mks)

ii. Findthepercentageprofitifthesellingpriceofthemixtureis

Ksh182perlitre. (2mks)

iii. Findthesellingpriceofalitreofthemixtureifthedealermakes

a25%profit. (2

mks)

18.InthefigurebelowOSistheradiusofthecirclecentreO.ChordsSQandTUare

extendedtomeetatPandORisperpendiculartoQSatR.OS=61cm,

PU=50cm,UT=40cm andPQ=30cm.

a)Calculatethelengthsof:

i)QS: (2mks)

ii)OR (3mks)
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c)Calculate,correctto1decimalplace:

i)ThesizeofangleROS: (2mks)

ii)ThelengthoftheminorarcQS. (3mks)

19. Thetablebelowshowsincometaxratesforacertainyear.

MonthlyincomeinKenya

shillings(Ksh)

Taxrateineach

shilling

0-10164 10%

10165-19740 15%

19741-29316 20%

29317-38892 25%

over38892 30%

AtaxreliefofKsh1162permonthwasallowed.Inacertainmonth,ofthatyear,an

employee'staxableincomeinthefifthbandwasKsh2108.

(a) Calculate:

(i) theemployee'stotaltaxableincomeinthatmonth; (2mks)

(ii) thetaxpayablebytheemployeeinthatmonth. (2mks)

(b) Theemployee'sincomeincludedahouseallowanceofKsh15000permonth.

Theemployeecontributed5%ofthebasicsalarytoaco-operativesociety.

Calculatetheemployeesnetpayforthatmonth. (3mks)

20 Thedimensionsofarectangularfloorofaproposedbuildingaresuchthat!

•thelengthisgreaterthanthewidthbutatmosttwicethewidth;

•thesum ofthewidthandthelengthis,morethan8metresbutlessthan

20metres.If'xrepresentsthewidthandythelength.

(a) writeinequalitiestorepresenttheaboveinformation.
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(b) (i) Representtheinequalitiesinpart(a)aboveonthegridprovided.

(ii) Usingtheintegralvaluesofxandy,findthemaximum possible

areaofthefloor. (2mks)

21. EachmorningGatarodoesoneofthefollowingexercises:Cycling,joggingor

weightlifting.Hechoosestheexercisetodobyrollingafairdie.Thefacesof

thediearenumbered1,1,2,3,4and5.

Ifthescoreis2,3or5,hegoesforcycling.Ifthescoreis1,hegoesforjogging.

Ifthescoreis4,hegoesforweightlifting.

(a) Findtheprobabilitythat:

(i) onagivenmorning,hegoesforcyclingorweightlifting;

ii) ontwoconsecutivemorningshegoesforjogging

(b) Intheafternoon,Gataroplayseitherfootballorhockeybutneverbothgames.

TheprobabilitythatGataroplayshockeyintheafternoonis:

1

3
ifhecycled;

2

5
ifhejoggedand

½ifhedidweightliftinginthemorning.

Completethetreediagram belowbywritingtheappropriateprobabilityoneachbranch.

(c) Findtheprobabilitythatonanygivenday:

(i)Gataroplaysfootball; (2mks)
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(ii)Gataroneitherjogsnorplaysfootball.

(2mks)

22.InthefigurebelowOA=aandOB=b.M isthemidpointofOAandAN:NB=2.1

a)Expressintermsofaandb:

i)BA: (1mks)

ii)BN: (1mks)

iii)ON (2mks)

b)GiventhatBX=hBM ANDox=kONdeterminethevaluesofhandk. (6mks)

23. FigureABCDbelowisascaledrawingrepresentingasquareplotofside80metres.

D C

A B

Onthedrawing,construct:

(i) thelocusofapointP,suchthatitisequidistantfrom ADandBC.

(2mks)
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(ii) thelocusofapointQsuchthat<AQB=60°. (3mks)

(i)MkonthedrawingthepointQ,theintersectionofthelocusofQandlineAD.

DeterminethelengthofBQ1inmetres. (1mk)

(ii)Calculate,correcttothenearestm2,theareaoftheregionboundedbythe

locusofP,thelocusofQandthelineBQ1 (4mks)

24Inanexperimentinvolvingtwovariablestandr,thefollowingresultswereobtained

T 1.0 1.5 2.0 2.5 3.0 3.5

r 1.50 1.45 1.30 1.25 1.05 1.00

a)Onthegridprovided,drawthelineofbestfitforthedata

(4mks)

b)Thevariablesrandtareconnectedbytheequationr=at+kwhereaandk

areconstant

Determine

i)ThevaluesofaandK:

(3mks)

ii)Theequationofthelineofbestfit.

(1mk)

iii)Thevalueoftwhenr=0 (2mks)
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MATHEMATICS
K.C.S.EPAPER121/22015

QUESTIONS

SECTIONI(50marks)

Answerallthequestionsinthissection

1.Thelengthandwidthofarectangularpieceofpaperweremeasuredas60cm and

12cm respectively.Determinetherelativeerrorinthecalculationofitsarea. (4

mks)

2.Simplify
11

11-7

3.Anarc11cm long,subtendsanangleof70°atthecentreofacircle.Calculate

thelength,correcttoonedecimalplace,ofachordthatsubtendsanangleof90°at

thecentreofthesamecircle. (4mks)

4.Inthefigurebelow,Oisthecentreofthecircle.A,B,CandDarepointsonthe

circumferenceofthecircle.LineABisparalleltolineDCandangleADC=55°.

DeterminethesizeofangleACB (3mks)
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5.Elevenpeoplecancomplete
3

5
ofacertainjobin24hours.Determinethetime

inhours,correctto2decimalplaces,that7peopleworkingatthesameratecan

taketocompletetheremainingjob. (3mks)

6.Thelengthandwidthofarectangularsignboardare(3x+12)cm and(x—4)cm

respectively.

Ifthediagonalofthesignboardis200cm,determineitsarea. (4

mks)

7.Findthevalueofxgiventhatlog(x-1)+2=log(3x+2)+log25. (3

mks)

8.Usetheexpansionof(x—y)5toevaluate(9.8)5correctto4decimalplaces. (3

mks)

9.Thediameterofacircle,centreOhasitsendpointsatM(—1,6)andN(5,—2).

Findthe,equationofthecircleintheform x2+y2+ax+by=cwherea,band

careconstants (4mks)

10.BelowisalienABandapointX.DeterminethelocusofapointPequidistant

from pointsAandBand4cm from X. (3

mks)

-X

A B
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11.Inanominationforacommittee,twopeopleweretobeselectedatrandom from

agroupof3menand5women.Findtheprobabilitythatamanandawoman

wereselected (2mks)

12.Aschooldecidedtobuyatleast32bagsofmaizeandbeans.Thenumberof

bagsofmaizeweretobemorethan20andthenumberofbagsofbeanswereto

beatleast6.AbagofmaizecostsKsh2500andabagofbeanscostsKsh3500.

TheschoolhadKsh100000topurchasethemaizeandbeans.Writedownallthe

inequalitiesthatsatisfytheaboveinformation. (4mks)

13.Evaluate∫
4
2

x2+2x-15dx (3mks)

14.ThepositionsoftwopointsPandQ,onthesurfaceoftheearthare

P(45°N,36°E)andQ(45°N,71°E).Calculatethedistance,innauticalmiles,

betweenPandQ,correctto1decimalplace. (3mks)

15.Solvetheequationsin(½x–300)=cosxfor0<x<900. (2mks)

16.ThepositionvectorsofpointsP,QandRareOP=[-36],OQ[2
1]=OR=[4

-1]
ShowthatP,QandRarecollinerar. (3mks)

SECTIONII(50marks)

Answeranyfivequestionsfrom thissection

17.Inaretailshop,themarkedpriceofacookerwasKsh36000.Wanandiboughtthe

cookeronhirepurchaseterms.ShepaidKsh6400asdepositfollowedby20equal

monthlyinstallmentsofKsh1750.

(a) Calculate:

(i) Thetotalamountofmoneyshepaidforthecooker. (2

mks)

(ii)Theextraamountofmoneyshepaidabovethemarkedprice. (1

mk)

(b)Thetotalamountofmoneypaidonhirepurchasetermswascalculatedata

Compoundinterestrateonthemarkedpricefor20months.Determinetherate,

perannum,ofthecompoundinterestcorrectto1decimalplace. (4
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mks)

c)Kalokiborrowedkshs36000form afinancialinstitutiontopurchaseasimilar

cooker.Thefinancialinstitutionchargedacompoundinterestrateequaltothe

ratein(b)abovefor24months.Calculatetheinterestkalokipaidcorrectto

thenearestshilling. (3mks)

18.Mutecycledtoraisefundsforacharitableorganisation.Onthefirstday,he

cycled40km.Forthefirst10days,hecycled3km lessoneachsubsequentday.

Thereafter,hecycled2km lessoneachsubsequentday.

a)Calculate

i)thedistancecycledonthe10thday (2mks)

ii)Thedistancecycledonthe16thday (3

mks)

b)IfMuteraisedkshs200perkm,calculatetheamountofmoneycollected (5

mks)

19 Theequationofacurveisgivenbyy=1+3sinx.

(a) Completethetablebelowfory=1+3sinxcorrectto1decimalplace

x° 0 30 60 90 120 150 180 210 240 270 300 330 360

y=1+3sinx 1 3.6 1 -0.5 -1.6

(b)(i)Onthegridprovided,drawthegraphofy-1+3sinxfor0≤x ≤360°.

(3mks)

ii)Statetheamplitudeofthecurvey=1+3sinx. (1mk)

c)Onthesamegriddrawthegraphofy=tanxfor900≤x≤270°. (3mks)

d)Usethegraphstosolvetheequation

1+3sinx=tanxfor900≤x≤270°. (1

mk)

20.ThefigurebelowrepresentsacuboidEFGHJKLM inwhichEF=40cm,FG=9cm

andGM=30cm.NisthemidpointofLM.
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Calculatecorrectto4significantfigures

a)ThelengthofGL: (1mk)

b)ThelengthofFJ (2

mks)

c)TheanglebetweenEM andtheplaneEFGH; (3

mks)

d)TheanglebetweenehplanesEFGHandENH; (2mks)

e)theanglebetweenthelinesEHandGL (2

mks)

21.AquantityPvariespartlyasthesquareofm andpartlyasn.WhenP=3.8,

m =2andn=WhenP=-0.2,m =3andn=2.

(a) Find:

(i) theequationthatconnectsP,m andn; (4mks)

(ii) thevalueofPwhenm =10andn=4. (1mk)

(b) Expressm intermsofPandn. (2

mk)

(c)IfPandnareeachincreasedby10%,findthepercentageincreasein

m correctto2decimalplaces. (3mks)

22.Aparticlewasmovingalongastraightline.Theaccelerationoftheparticle

aftertsecondswasgivenby(9-3t)ms-2.Theinitialvelocityoftheparticle

was7ms-1.

Find:
a)thevelocity(v)oftheparticleatanygiventime(t); (4

mks)
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b)Themaximum velocityoftheparticle; (3mks)

c)thedistancecoveredbytheparticlebythetimeitattainedmaximum velocity

(3mks)

23.Themarksscoredby40studentsinamathematicstestwereasshowninthe

tablebelow.

Marks 48-52 53-57 58-62 63-67 68-72 73-77

Numberof

students

3 4 10 12 8 3

a)Findthelowerclassboundaryofthemodalclass (1mks)

b)Usinganassumedmeanof64,calculatethemeanmk (3

mks)

ci)Onthegridprovided,drawthecumulativefrequencycurveforthedata (3

mks)

ii)Usethegraphtoestimatethesemi-interquartilerange (3

mks)

24.AquadrilateralwithverticesatK(1,1),L(4,1),M(2,3)andN(1,3)istransformed

byamatrixT=[1 3
0 1]toaquadrilateralK’L’M’N’

a)Determinethecoordinatesoftheimage (3mks)

b)Onthegridprovideddrawtheobjectandtheimage (2

mks)

ci)DescribefullythetransformationwhichmapsKLMN ontoK’L’M’N (2mks)

ii)Determinetheareaoftheimage. (1

mk)

d)FindamatrixwhichmapsK’L’M;N’ontoKLMN (2mks)
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MATHEMATICS
K.C.S.EPAPER121/22016

QUESTIONS

SECTION1(50MKS)

Answerallthequestionsfrom thissectioninthespacesprovided

1.Simplify
4

5+ 2
-

3

5-2
(3mks)

2.Bycorrectingeachnumbertoonesignificantfigure,approximatethevalueof788x

0.0006.hencecalculatethepercentageerrorarisingfrom thisapproximation (3

mks)

3.TheareaoftriangleFGHis21cm3.ThetriangleFGHistransformedusingthematrix

[4 5
1 2]

CalculatetheareaoftheimageoftriangleFGH (2

mks)

4.Makesthesubjectoftheformula

(3mks)

W=3
s+t

s

5.Solvetheequation

2logx–log(x-2)=2log3. (3mks)

6.Kagodepositedkshs30000inafinancialinstitutionthatpaidsimpleinterestatthe

rateof12%perannum.NekesadepositedthesameamountofmoneyasKagoin

anotherfinancialinstitutionthatpaidcompoundinterest.After5years,theyhad

equalamountsofmoneyinthefinancialinstitutions.

Determinethecompoundinterestrate,to1decimalplaceforNekesasdeposit (4
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mks)

7. Themassesinkilogramsof20bagsofmaizewere:

90,94,96,98,99,102,105,91,102,99,105,94,99,90,94,99,98,96,102and105.

Usinganassumedmeanof96kg,calculatethemeanmass,perbagofthemaize.

(3mks)

8. Thefirstterm ofanarithmeticsequenceis—7andthecommondifferencein3

(a) Listthefirstsixtermsofthesequence; (1

mk)

(b) Determinethesum ofthefirst50termsofthesequence. (2mks)

9.Abagcontains2whiteballsand3blackballs.Asecondbagcontains3whiteballs

and2blackballs.Theballsareidenticalexceptforthecolours.Twoballsaredrawn

at-random,oneaftertheotherfrom thefirstbagandplacedinthesecondbag.

Calculatetheprobabilitythatthe2ballsarebothwhite. (2mks)

10.Anarc11cm long,subtendsanangleof70°atthecentreofacircle.Calculate

thelength,correcttoonedecimalplace,ofachordthatsubtendsanangleof90°

atthecentreofthesamecircle. (4

mks)

11. Giventhatqi+
1

3
j+

2

3
kisaunitvector,findq. (2mks)

12. (a)Expandtheexpression(1+
1

2
x)

5

inascendingpowersofx,leavingthe

coefficientsasfractionsintheirsimplestform. (2

mks)

(b)Usethefirstthreetermsoftheexpansionin(a)abovetoestimatethevalue

Of(1
1

20)
5

(2mks)

13. Acirclewhoseequationis(x-1)2+(y-k)2=10passesthroughthepoint(2,5).

Findthevalueofk. (3mks)
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14. Waterandmilkarcmixedsuehthatthevolumeofwatertothatofmilkis4:1,

Takingthedensityofwateras1g/cm3andthatofmilkas1.2g/cm3,findthe

massingramsof2.5litresofthemixture. (3

mks)

15.Aschooldecidedtobuyatleast32bagsofmaizeandbeans.Thenumberofbags

ofbeanswereLobeatleast6.AbagofmaizecostsKsh2500andabagofbeans

costsKsh3500,TheschoolhadKsh100000topurchasethemaizeandbeans.

Writedownalltheinequalitiesthatsatisfytheaboveinformation, (4

mks)

16.Findinradians,thevaluesofxintheinterval0c≤x<2πcforwhich

2cos2x-sinx=1.(Leavetheanswerintermsofπ) (4

mks)

SECTIONII(50marks)

Answeranyfivequestionsfrom thissectioninthespacesprovided

17. Agardenmeasures10m longand8m wide.Apathofuniform widthismade

allroundthegarden.Thetotalareaofthegardenandthepathis168m2.

(a) Findthewidthofthepath. (4mks)

b) Thepathistobecoveredwithsquareconcreteslabs.Eachcornerofthepath

iscoveredwithaslabwhosesideisequaltothewidthofthepath.Therest

ofthepathiscoveredwithslabsofside50cm.Thecostofmakingeachcorner

slabisSh600whilethecostofmakingeachsmallerslabisSh50.

Calculate;

(i) thenumberofthesmallerslabsused. (3mks)

(ii) thetotalcostoftheslabsusedtocoverthewholepath. (3

mks)
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18. Inthefigurebelow,P,Q,RandSarepointsonthecirclewithcentreO.PRT

andUSTVarestraightlines.LineUSTVisatangenttothecircleatS.Z.

RST=50°andZ.RTV=150°.

a)Calculatethesizeof

i)<QRS (2mks)

ii)<USP (1mk)

iii)<PQR (2mks)

b)GiventhatRT=7cm andST=9cm,calculateto3significantfigures

i)LengthoflinePR (2mks)

ii)Theradiusofthecircle (3mks)

19.ThefigureABCDEFbelowrepresentsaroofofahouse

AB=DC=12m,BC=AD=6m,AE=BF=CF=DE=5m andEF=8m

a)Calculatecorrectto2decimalplaces,theperpendiculardistanceofEFfrom the
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planeABCD (4mks)

b)Calculatetheanglebetween

i)TheplanesADEandABCD (2mks)

ii)ThelineAEandtheplaneABCD,correctto1decimalplace (2

mks)

iii)TheplanesABFEandDCFE,correctto1decimalplace. (2mks)

20. Awatervendorhasatankofcapacity18900litres.Thetankisbeingfilledwith

waterfrom twopipesAandBwhichareclosedimmediatelywhenthetankis

full.Waterflowsattherateof150000cm3/minutethroughpipeAand

120000cm3/minutethroughpipeB.

(a)Ifthetankisemptyandthetwopipesareopenedatthesametime,calculate

thetimeittakestofillthetank (3mks)

(b) OnacertaindaythevendoropenedthetwopipesAandBtofilltheempty

tank.After25minutesheopenedtheoutlettaptosupplywatertohis

customersatanaveragerateof20litresperminute.

(i)Calculatethetimeittooktofillthetankonthatday. (4

mks)

(ii)Thevendorsuppliedatotalof542jerricans,eachcontaining25litresof

water,onthatday.Ifthewaterthatremainedinthetankwas6300litres,

calculate,inlitres,theamountofwaterthatwaswasted. (3

mks)

21.Atouristtook1hour20minutestotravelbyanaircraftfrom townT(3°S,35°E)

totownU(9°N350E,).(Taketheradiusoftheearthtobe6370km andπ=22/7)

(a) Findtheaveragespeedoftheaircraft. (3
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mks)

(a) AfterstayingattownUfor30minutes,thetouristtookasecondaircraft

totownV(9°N,5°E),Theaveragespeedofthesecondaircraftwas90%that

ofthefirstaircraftDeterminethetime,tothenearestminute,theaircraft

tooktotravelfrom UtoV. (3mks)

(c)WhenthejourneystartedattownT,thelocaltimewas0700h.Findthelocal

timeatVwhenthetouristarrived. (4mks)

22.Thegradientfunctionofacurveisgivenbytheexpression2x+1.Ifthecurvepasses

throughthepoint(-4,6);

a)Find

i)Theequationofthecurve (3

mks)

ii)Thevalueofxatwhichthecurvecutsthex–axis (3mks)

iii)Determinetheareaenclosedbythecurveandthex–axis (4

mks)

23.AquadrilateralwithverticesatK(1,1),L(4,1),M(2,3)andM(1,3)istransformedby

amatrix.T=(1 3
0 1)toaquadrilateralḰĹMŃ́.

a)Determinethecoordinatesoftheimage (3mks)
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c)i)DescribefullythetransformationwhichmapsKLMNontoK’L’M’N (2mks)

ii)Determinetheareaoftheimage (1mk)

d)FindamatrixwhichmapsK’L’M’N’ontoKLMN. (2mks)

24.Thefirst,fifthandseventhtermsofanarithmeticprogression(AP)correspondto

thefirstthreeconsecutivetermsofadecreasingGeometricProgression(G.P.)

Thefirstterm ofeachprogression,is64,thecommondifferenceoftheAPisd

andthecommonratiooftheG.P.isr

ai)Writetwoequationinvolvingdandr (2mks)

ii)Findthevaluesofdandr (4

mks)

b)Findthesum ofthefirst10termsof

i)Thearithmeticprogression(A.P);

(2mks)

ii)TheGeometricProgression(G.P) (2

mks)
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