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MATHEMATICSTOPICALQUESTIONS

L.C.M
1. Apieceoflandistobedividedinto20acresor24acresor28acresforfarmingand

leave7acresforgrazing.Determinethesmallestsizeofsuchland.

2. Whenacertainnumberxisdividedby30,45or54,thereisalwaysaremainderof21.
Findtheleastvalueofthenumberx

3. Anumbermissuchthatwhenitisdividedby30,36,and45,theremainderisalways7.Findthe
smallestpossiblevalueofm.

4. FindtheL.C.Mofx2+x,x2–1andx2–x

1.Integers
1. 3x–1>-4

2x+1≤7

2. Findthevalueofx
2(x-3)x8(x+2)=128

2.Decimals

1. Withoutusingmathematicaltablesorcalculators,evaluate: (3mks)

2. Atwo-digitnumberissuchthatthesumoftheonesdigitandthetensdigitis10.Ifthedigitsare

reversed,thenumberformedexceedstheoriginalnumberby54.Findthenumber (3mks)

1. Useacalculatortofind;
(a)8754.3x53.84

(b)0.8341+8.72

Hencefind; 8754.3x53.84
0.8341+8.72

2. Expresstherecurringdecimalbelowtoafraction5.72andleavingyouranswerintheform
a/bwhereaandbarewholenumbers

3. Evaluate:-0.38x0.23x2.7 withoutusingtablesoracalculator

4. Withoutusingmathematicaltablesorcalculator,evaluate:
0.084x1.32x3.5
2.87x0.056

Leavingtheanswerasafractioninitssimplestform.

5. Findwithoutusingacalculator,thevalueof:
12 0.0625–12.4÷0.4x3
1/8of2.56+8.68
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3.Squaresandsquareroots
1. Usetablestofind;

a)i)4.9782

ii)Thereciprocalof31.65
b)Henceevaluateto4.S.Fthevalueof

4.9782–1/31.65

2. Usetablesofsquares,squarerootsandreciprocalstoevaluatecorrectto4s.f
3 - 2

0.0136 (3.72)

3. Withoutusingmathematicaltablesorcalculator,evaluate: 153x1.8 giving
youranswerinstandardform 0.68x0.32

4.Algebraicexpressions
1. Fiveyearago,amother’sagewasfourtimesthatofherdaughter.Infouryearstocome,

shewillbe2½timestheageofherdaughter.Calculatethesumoftheirpresentages

2. Mutuabought160traysof8eggseachatshs.150pertray.Ontransportation12eggs
broke.Helaterdiscoveredthat20eggswererotten.Ifhesoldtherestatshs.180per
tray,howmuchprofitdidhemake?

3. Simplify;
(a)6a–2b+7a–4b+2
(b)2x–2 3x+2

2x 4x

4. Simplify 6x2y2+13xy-5
3x2y2–13xy+4

5. Giventhatx+y=8andx2+y2=24
Find;
(a)thevalueofx2+2xy+y2

(b)Findthevalueof; 2xy
(c)x2–2xy+y2

(d)x–y
(e)Valueofxandy

6. Simplifytheexpression.
6x2 +35x-6
2x2–72

7. Simplifytheexpression
2/3(3x-2)–¾(2x-2)

8. Simplifybyfactorizingcompletely:
4y2–x2

2x2–yx-6y2

9. Simplifyasfaraspossible.
3 - 1

x–y x+y

10. Bycalculation,findthecoordinatesoftheintersectionofthegraphsy=x2+2x-5

-
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andy=3x+1

11. Simplify:
(a) y2+2y =¼

y3–y2–6y
(b)hencesolve:-y2+2y=¼

y3–y2–6y

12. Arectangularfieldmeasures63.9mby104.6metresfindtheminimumnumberofpolestobe
erectedforfencingiftheyaretobeatmost2.4metersapart.

13. Factorizecompletelytheexpression
75x2–27y2

14. Everytimeaninsectjumpsforwardthedistancecoveredishalfofthepreviousjump.
Iftheinsectinitiallyjumped8.4cm,calculate
(i)Tothenearesttwodecimalplacesdistanceofthesixthjump
(ii)Thetotaldistancecoveredafterthesixthjump

15. Simplify P3–Pq2+P2q–q3

P2+2pq+q2

16. Simplifytheexpression:- 9x2–4y2

12x2+yx–6y2

17. Giventhat(x-3)(Ax²+bx+c)=x³-7x-6,findthevalueofA,BandC

18. a)solveforyin8x(2²)y=6x2y-1
b)Simplifycompletely2x²-98 ÷ x+7

3x²-16x-35 3x+5

19. Simplifytheexpression.:

4x2–y2

2x2–7xy+3y2

20. Simplify P2-2Pq+q2

P3–Pq2+P2q–q3

21. Thesumoftwonumbersis15.Thedifferencebetweenfivetimesthefirstnumberand
threetimesthesecondnumberis19.Findthetwonumbers

22. Simplifythefollowingexpressionsbyreducingittoasinglefraction
2x-5–1-x–x-4

4 3 2

23. Simplifytheexpression:-3a2+4ab+b2

4a2+3ab–b2

5.Rates,Ratioandpercentages
1. If5mencanerect2cottagesin21days,howmanymoremen,workingatthesameratewillbe

neededtoerect2cottagesinthesameperiod?

2. Thelengthandwidthofarectangularpaperweremeasuredtothenearestcentimeter
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andfoundtobe18cmand12cmrespectively.Findthepercentageerrorinitsperimeter
in6hrs.

3. a)TwopipesAandBcanfillatankin3hrsand4hrsrespectively.PipeCcanemptythefulltank
i)HowlongwouldittakepipesAandBtofillthetankifpipeCisclosed?

ii)Startingwithanemptytank,howlongwouldittaketofillthetankwithallpipesrunning?
b)ThehighqualityKencoffeeisamixtureofpureArabicacoffeeandpureRobustacoffeein

theratio1:3bymass.PureArabicacoffeecostsshs.180perkgandpureRobustacoffeecosts
sh120perkg.Calculatethepercentageprofitwhenthecoffeeissoldatsh162perkg.

4. AnumberofnursesworkingatSotikHealthCentredecidedtoraiseshs.144,000tobuy
aplotofland.Eachpersonwastocontributethesameamount.Beforethecontributions
werecollectedfiveofthenursesretired.Thismeantthattheremainingcontributorshadto
paymoretomeetthetarget.

(a)Iftherewerennursesoriginally,findtheexpressionoftheincreaseincontributionperperson
(b)Iftheincreaseinthecontributionperpersonwasshs.2,400,findthenumberofnurses

originallyatthehealthcentre
(c)Howmuchwouldeachpersonhavecontributedtonearestshillingifthe5peoplehad

notretired
(d)Calculatethepercentageincreaseinthecontributionperpersonbecauseoftheretirement

5. 3tapsX,YandZcanfillatankin40hours,15hoursand20hoursrespectively.
Thethreetapsareturnedonat8.00a.mwhenthetankisemptyforfivehoursthenZ
isturnedoff.AftertwohourstapYisturnedoff.Workout;-
(a)Theproportionofwaterinthetankaftersevenhours
(b)Theproportionofwaterinthetankaftersevenhours
(c)Thetimethetankwillbecompletelyfull

6. JaneandPhilipworkingtogethercandoapieceofworkin6days.Janeworkingalonetakes5
dayslongerthanPhilip.HowmanydaysdoesittakePhiliptodotheworkalone?

7. Sixteenmenworking9hoursadaycancompleteapieceofworkin14days.Howmany
moremenworking7hoursadaywouldcompletethesamejobin12days?

8. Agroupofpeopleplannedtocontributeequallytowardsbuyinglandatapriceof
shs.180000.However3membersofthegroupwithdrewfromtheproject.Asaresult,
eachoftheremainingmembersweretocontributekshs.3000more.
(a)findtheoriginalnumberofmembersinthegroup
(b)Howmuchwouldeachpersonhavecontributedifthe3peoplehadnotwithdrew
(c)Calculatethepercentageincreaseinthecontributionperpersoncausedbythewithdrawal

9. KoriandMuedecidedtostartabusiness.Korircontributedshs.40,000andMueshs.64000.
Thetwomenagreedthatinanyyear,15%oftheprofitshallbedividedequallybetweenthem
and20%oftheprofitwillbeusedtomeetthecostofrunningthebusinessthefollowingyear.
Theyalsoagreedtosharetherestoftheprofitintheratiooftheircontributions.Theprofitmadeafter
thefirstyearwasshs.43200.
a)Howmuchdidtheysetasidetowardsthecostofrunningthebusinessforthesecondyear?*
b)HowmuchdidMuereceiveattheendofthefirstyear?

(c)Korirboughtcowswithhisshareoftheprofit.Ifeachcowcostshs.1800,howmany
cowsdidhebuy?

10. Giventheratiox:y=2:3,findtheratio(7x–3y):(2x+3y)

11. AbdulboughtfivebullsandthirtygoatsatanauctionspendingatotalofKshs.117000.
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HisfriendAliboughtfourbullsandtwentyfivegoatsatthesameauctionandspent
Kshs.22,250less.

(a)Findthecostofeachanimalattheauction (b)
Abdullatersoldallhisanimalsataprofitof40%perbulland30%pergoat.Alisold

allhisanimalsataprofitof50%perbulland40%pergoat.Determinewhomademore
profitandbyhowmuch?

12. Thecostofprovidingacommodityconsistsoftransport,labourandrawmaterialinthe
ratio8:4:12respectively.Ifthetransportcostincreasesby12%labourcost18%andraw
materialsby40%,findthepercentageincreaseofproducingthenewcommodity

13. Amotherisnow2½timesasoldasherdaughterMary;fouryearsagotheratiooftheirages
was3:1.Findthepresentageofthemother

14. Sixteenmenworkingattherateof9hrsadaycancompleteapieceofworkin14days.
Howmanymoremenworkingattherateof7hoursadaywouldcompletethesamejob
in12days

15. Twobusinesspartners,KagoandBeatricecontributed90,000/=and120,000/=inordertostarta
business.Theyagreedthat25%oftheprofitmadeafterendoftheyearwillbeputbackintothe
business.Theyalsoestimatedthat40%oftheprofitwillcoversalariesandotherexpensesfor
theyear.Theremainderwouldbesharedbetweenthepartnersintheratiooftheircontributions.
Attheendofthefirstyearthebusinessrealizedagrossprofitofshs.181,300.
a)Calculatehowmucheachreceivedafterendoftheyear.

b)Attheendof2ndyearthebusinessrealizedthesamegrossprofitasthepreviousyearandthe
partnersdecidedtodissolvethebusinessandshareeverything.Determinehowmuch
moneyeachreceived.

16. Anumberissuchthattheproductofitsdigitsis24.Whenthedigitsarereversed,the
numbersoformedexceedstheoriginalnumberby27.Findthenumber

17. Theradiusofacylinderisincreasedby30%whileitsheightisdecreasedby20%.
Findthepercentagechangeinthevolumeofthecylinder

18. TapAfillsatankin6hours,tapBfillsitin8hoursandtapCemptiesitin10hours.
Startingwithanemptytankandallthethreetapsareopenedatthesametime,howlong

willittaketo fillthetank?

19. Sixteenmenworking9hoursadaycancompleteapieceofworkin14days.Howmany
moremenworking7hoursadaywouldcompletethesamejobin12days?

20. ThreebusinessmenLangat,KorirandKoechcontributedshs.160,000,Shs.200,000
andshs.240,000respectivelyandstartedabusiness.Theyagreedthat30%oftheprofit
eachyearwillgotoexpenses,15%ofthereminderwouldgobacktothebusiness.
Therestoftheprofitwouldbesharedintheratiooftheircontribution.Attheendofthe
firstyear,thebusinessrealizedaprofitofkshs.60,000.
Calculatehowmuch;
(a)(i)Langatreceived

(ii)Korirreceived
(iii)Koechreceived

(b)ExpresswhatKorirreceivedasapercentageofthetotalprofit
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21. Thepriceofabookisincreasedby25%.
(a)Inwhatratiohasthepriceincreased?
(b)Whatisthenewpriceifthebookwasshs.400beforethechange?

22. (a)Achemistadded120litersofasolutionAcontaining25%alcoholto180litersofsolution
Bcontaining20%alcohol.Whatpercentageoftheresultingsolutioninalcohol?

(b)HeremovedXlitersofresultingmixtureandaddedanequalamountofpurealcoholtothe
resultingmixture.Ifthenewmixturecontains22%ofthealcohol,findthevalueofX

23. Thelengthandwidthofarectangularpaperweremeasuredtothenearestcentimeter
andfoundtobe18cmand12cmrespectively.Findthepercentageerrorinitsperimeter

24. Giventhata:b=1:2andb:c=3:4.Finda:b:c

6.length

1 Simplify;byfactorization:
15x2+xy–6y2

5x2-8xy+3y2

2. GiventhematricesM= 3 0,R= -1 2 andN=2/3 1 .Findthevalueofvalue
of3n+½(R-M) -1 4 0 0 2 4

7.Area

1. Calculatetheareaoftheshadedregionbelow,giventhatACisanarcofacirclecentreB.AB=BC=14cm

CD=8cmandangleABD=750 (4mks)

1. Astudenttookthemeasurementsofhisclassroomandgavethewidthas7mandthelengthas9m.
Ifthereisanerrorof2%ineachmeasurement,determinethegreatestvalueofx+y

x
ifxandyarethewidthandlengthoftheclassroomrespectively.
Giveyouranswerto4decimalplaces.

2. Thefloorofaroomisintheshapeofarectangle10.5mlongby6mwide.Squaretilesof
length30cmaretobefittedontothefloor.
(a)Calculatethenumberoftilesneededforthefloor.
(b)Adealerwishestobuyenoughtilesforfifteensuchrooms.Thetilesarepackedincartons

eachcontaining20tiles.ThecostofeachcartonisKshs.800.Calculate
(i)thetotalcostofthetiles.

750

A

C

B

B

8cm

14cm

14cm
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(ii)Ifinaddition,thedealerspendsKshs.2,000andKshs.600ontransportandsubsistence
respectively,atwhatpriceshouldheselleachcartoninordertomakeaprofitof12.5%
(GiveyouranswertothenearestKshs.)

3. Thefigurebelowisacircleofradius5cm.PointsA,BandCaretheverticesofthetriangle
ABCinwhichABC=60oandACB=50owhichisinthecircle.CalculatetheareaofABC)

4. Mr.Wanyamahasaplotthatisinatriangularform.Theplotmeasures170m,190m
and210m,butthealtitudesoftheplotaswellastheanglesarenotknown.Findthearea
oftheplotinhectares

5. Threesirenswailatintervalsofthirtyminutes,fiftyminutesandthirtyfiveminutes.
Iftheywailtogetherat7.18a.monMonday,whattimeanddaywilltheynextwailtogether?

6. Afarmerdecidestoputtwo-thirdsofhisfarmundercrops.Ofthis,heputaquarterunder
maizeandfour-fifthsoftheremainderunderbeans.Therestisplantedwithcarrots.

If0.9acresareundercarrots,findthetotalareaofthefarm
7 Findtheareaofthecirclesector.

8.Volumeandcapacity
1. Avillagewatertankisintheformofafrustrumofaconeofheight3.2m.

Thetopandbottomradiiare18mand24mrespectively
(a)Calculate:

(i)Thesurfaceareaofthetankexcludingthebottom
(ii)Thecapacityofthewatertank

(b)15familieseachhaving15membersusethewatertankandeachpersonuses
65litresofwaterdaily.Howlongwillittakeforthefulltanktobeemptied

2. Thediagrambelowshowsabucketwithatopdiameter30cmandbottomdiameter20cm.
Theheightofthebucketis28cm
(a)Calculatethecapacityofthebucketinlitres

A C

B

60o

50o
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(b)Findtheareaofthemetalsheetrequiredtomake100suchbucketstaking10%extrafor
overlappingandwastage

3. Arectangularwatertankmeasures2.6mby4.8matthebaseandhaswatertoaheight
of3.2m.Findthevolumeofwaterinlitresthatisinthetank

4. Thefigurealongsideshowsaconefromwhichafrustumismade.Aplaneparalleltothebase
cutstheconetwothirdswayuptheverticalheightoftheconetoformfrustumABCD.
ThetopsurfaceradiusofthefrustumislabeledrandthebottomradiusisR

a)Findtheratior:R
b)Giventhatr=7cm,findR
c)IftheheightVYoftheoriginalconeis45cm,calculatetothenearestwholenumberthevolume

ofthefrustum
d)Thefrustumrepresentsabucketwhichisusedtofillarectangulartankmeasuring1.5m

long,1.2mwideand80cmhighwithwater.Howmanyfullbucketsofwaterarerequired
to fillthetank

5. Threelitresofwater(density1g/cm3)isaddedtotwelvelitresofalcohol(density0.8g/cm3.
Whatisthedensityofthemixture?

6. Arectangulartankwhoseinternaldimensionsare2.2mby1.4mby1.7misthreefifthfull
ofmilk.
(a)Calculatethevolumeofmilkinlitres
(b)Themilkispackedinsmallpacketsintheshapeofarightpyramidwithanequilateral

basetriangleofsides10cm.Theverticalheightofeachpacketis13.6cm.Fullpackets
obtainedaresoldatshs.30perpacket.Calculate:
(i)Thevolumeincm3ofeachpackettothenearestwholenumber
(ii)Thenumberoffullpacketsofmilk
(iii)Theamountofmoneyrealizedfromthesaleofmilk

7. An890kgculvertismadeofahollowcylindricalmaterialwithouterradiusof76cmand
aninnerradiusof64cm.Itcrossesaroadofwidth3m,determinethedensityofthematerial
usedinitsconstructioninKg/m3correctto1decimalplace.

V

D

CY
B

A rx

R

30cm

28c

20cm
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9.Mass,weightanddensity
1. Apieceofmetalhasavolumeof20cm3andamassof300g.Calculatethedensityofthemetal

inkg/m3.
2. 2.5litresofwaterdensity1g/cm3isaddedto8litresofalcoholdensity0.8g/cm3.Calculatethe

densityofthemixture

10.Time

1. AvantravelledfromKitaletoKisumuadistanceof160km.Theaveragespeedofthevanforthefirst

100kmwas40km/handtheremainingpartofthejourneyitsaveragespeedwas30km/h.Calculatethe

averagespeedforthewholejourney. (3mks)

1. Awatchwhichloosesahalf-minuteeveryhourwassettoreadthecorrecttimeat0545hon
Monday.Determinethetime,inthe12hoursystem,thewatchwillshowonthefollowing
Fridayat1945h.

2. Awatchwhichlosesahalf-minuteeveryhourwassettoreadthecorrecttimeat0445h
onMonday.Determinethetimein12-hoursystem,thewatchwillshowonthefollowing
Fridayat1845h

3. Thetimetablebelowshowsthedepartureandarrivaltimeforabusplyingbetweentwo
townsMandR,300kmapart

Town Arrival Departure
M 0830h
N 1000h 1020h
P 1310h 1340h
Q 1510h 1520h
R 1600h

(a)HowlongdoesthebustaketotravelfromtownMtoR?
(b)Whatistheaveragespeedforthewholejourney?
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11.Linear

1. Determinetheinequalitiesthatrepresentandsatisfiestheunshadedregion (3mks)

1. Thediagrambelowshowsthegraphsofy=3/10x–3/2,5x+6y=3andx=2

Byshadingtheunwantedregion,determineandlabeltheregionRthatsatisfiesthethree
inequalities;y≥3/10x–3/2,

5x+6y≥30andx≥2

2. Thecostof7shirtsand3pairsoftrousersisshs.2950whilethatof5pairsoftrousersand3shirts
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islessby200.HowmuchwillDanpayfor2shirtsand2pairsoftrousers?

3. Mr.Wafulawenttothesupermarketandboughttwobirosandfivepencilsatsh.120.
Whereasthreebirosandtwopencilscosthimsh.114.Findthecostofeachbirosandpencils

4. Afatheristwiceasoldashissonnow.Tenyearsago,theratiooftheirageswas5:2.
Findtheirpresentages

5. Listtheintegralvaluesofxwhichsatisfytheinequalitiesbelow:-
2x+2115–2xx+6

6. Findtheequationofalinewhichpassesthrough(-1,-4)andisperpendiculartotheline:-
y+2x–4=0

7. JohnboughttwoshirtsandthreepairsoftrousersatKshs.1750.Ifhehadboughtthreeshirts
andtwopairsoftrousers,hewouldhavesavedKshs.250.Findthecostofashirtandatrouser.

8. Expresstherecurringdecimal3.81asanimproperfractionandhenceasamixednumber
9. Karanibought4pencilsand6biropensforshs.66andMarybought2pencilsand5biro

pensforshs.51
(a)Findthepriceofeachitem
(b)Ondiekispentshs.228tobuythesametypeofpencilsandbiropens.Ifthenumber

ofbiropensheboughtwere4morethanthenumberofpencils,findthenumberof
pencilshebought

10. Twoconsecutiveoddnumbersaresuchthatthedifferenceoftwicethelargernumber
andtwicethesmallernumberis21.Findtheproductofthenumbers

11. Thesizeofaninteriorangleofaregularpolygonis3xowhileitsexteriorangleis(x-20)o.

Findthenumberofsidesofthepolygon

12. Fiveshirtsandfourpairsoftrouserscostatotalofshs.6160.Threesimilarshirtsand
apairoftrousercostshs.2800.Findthecostoffourshirtsandtwopairsoftrousers

13. TwopairsoftrousersandthreeshirtscostsatotalofShs.390.Fivesuchpairsoftrousersandtwoshirts
costatotalofShs.810.Findthepriceofapairoftrouserandashirt

12.Equations

1. Solvethesimultaneousequation (3mks)

1. AKenyanbusinessmanUS$100toacompanyintheUnitedStatesofAmerica.TheKenyan
caneitherpaythroughhisaccountinKenyaorthroughhisaccountintheUnitedKingdom.
Whichmethodischeaperandbyhowmuch?GiveyouranswerinKenyashillingsgiventhat;
1USdollar=76.84Kenyashillings

1SterlingPound=1.53USdollars
1Sterlingpound=115.70Kenyashillings

2. Foreignexchangeon27/5/2010wasgivenasfollows:.
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Currency Buying (Kshs) Selling (Kshs)
1Euro 84.15 84.26
1Sterlingpound 118.35 121.47

AtouristcametoKenyafromLondonwith6000EuroswhichheconvertedtoKenyashillings
atabank.WhileinKenyahespentatotalofKshs.300,000thenconvertedthebalanceintosterling
poundsattheSamebank.Calculatetheamountinsterlingpoundshereceived.

3. AKenyanfootballfanvisitedSouthAfricafromKenya.Hechangedhiscurrencyfrom
KenyashillingstoSouthAfricanrand.TheexchangeratesinKenyawereasperthetablebelow:-

BuyingSelling
9.9399 10.0166

Hehasatotalofshs.2,8000,265andmustspend13days.Duringhisstay,hespent8900
Randsonfoodandaccommodation,97,000Randsonareturnairticketand53689
Randsonentertainment.Onhisreturn,heconvertedtheremainingamountintoKshs.
Howmuchdidhereceivetothenearestcents?

4. AFrenchtouristchanges3000FrancsintoKenyanshillingsat1Franc=Kshs.1.89.
Hespendsshs.4695,thenexchangestheremainingshillingsbackintoFrancsat1Franc=1.95.

HowmanyFrancsdoeshereceive?

5. HamisiarrivedinNairobifromUSAwith40travelerschequeseachwith75USdollars.How
muchdoesshereceiveinKshsfromthebankonadaywhen1USdollarwasequivalenttoKshs
81.40andthebankchargescommissionattherateofKshs.100pertravelerscheque

6. AKenyabankbuysandsellsforeigncurrenciesasshownbelow
BuyinginKshs. SellinginKshs.

1HongKongdollar 9.74 9.77
1SouthAfricanrand 12.03 12.11
AtouristarrivedinKenyawith105,000HongKongdollarsandchangedtheamountto
Kenyashillings.WhileinKenya,shespentShs.403,879andchangedthebalancetoSouth
AfricanrandbeforeleavingforSouthAfrica.Calculatetheamount,inSouthAfricanrand
thatshereceived

7. AJapanesetouristenteredKenyawithKshs.500,000JapaneseYenwhichheconverted
toKenyacurrency.WhileinKenya,hespendKshs.16200inall.Hethenconvertedallthe
remainingmoneyintoEurosbeforeleavingforItaly.Ifhecarriedoutallhistransactions
attheStanbicbankusingratesshownbelow,calculatetothenearestEuro,howmuchmoney
heleftKenyawith. (Donotusemathematicaltablesforthisquestion)

Selling(Kshs BuyingKshs
100JapaneseYen 66.35 66.05
1Euro 78.15 77.85

8. Donotusemathematicaltablesinthisquestion.Equitybankbuysandsellsforeigncurrencies
asshown:-

Buying(Kshs.)SellingKshs.
1USdollar 77.43 78.10
ISouthAfricanRand 9.03 9.51

AtouristarrivedinKenyawith5,600USdollarsandchangedthewholeamounttoKenya
shillingswhileinKenyahespendshs.201,367andchangedthebalancetoSouthAfricanrand
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beforeleavingtoS.Africa.CalculatetheamountinS.Africanrandthatshereceived

9. AtouristarrivingfromBritainhadUK₤9000.HeconvertedthepoundstoKenyanshillingsata
commissionof5%.WhileinKenyahespent¾ofhismoney.HeexchangedtheremainingtoUS
dollarswithnocommission.CalculatetothenearestUSdollarstheamountusingtheexchange
ratebelow.
Currency BuyingKshs. SellingKshs.
1USDollar
1UKDollar

63.00
125.30

63.20
125.95

10. AcompanywastoimportgoodsworthKshs.100,000fromU.Kandchangedthemoneyto
Sterlingpounds.Thecompanylaterrealizedthatitwascheapertoimportthesamegoods
fromU.S.Aandchangedthesterlingpoundstodollar.Unfortunatelythetransactionfailed
andthemoneywasconvertedtoKenyashillings.Howmuchmoneydidthecompanyend-up
with,giventhat;
1USdollar=Kshs.78
1Sterlingpound=Kshs.120
1Sterlingpound=1.79U.Sdollar

11. AtouristarrivesinKenyafromEnglandwithS.£50,000andusesthemoneytobuyKenya
shillings.HequicklychangeshismindandsellstheKenyashillingstogetbackhiss£.
HowmuchmoneyinS.£didheget?Usethetablebelow

buying selling
1Sterlingpound 120.7131 120.9294
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12. AKenyanbankbuysandsellsforeigncurrenciesattheexchangeratesshownbelow:
BuyingSelling
(Kshs.)(Kshs.)

1Euro 147.86 148.00
1USDollar 74.22 74.50

AnAmericanarrivedinKenyawith20000Euros.HeconvertedalltheEurostoKenya
shillingsatthebank.HespentKshs.25100200whileinKenyaandconvertedtheremaining
KenyashillingsintoUSDollarsatthebank.Findtheamountindollarsthathereceived

13. Simplify;
(a)6a–2b+7a–4b+2

(b)2x–2 3x+2
2x 4x

13.Commercialarithmetic

1. JaneisasalesexecutiveearningasalaryofKsh.20,000andacommissionof8%forthesalesinexcess

ofKsh100,000.IfinJanuary2010sheearnedatotalofKsh.48,000insalariesandcommissions.

a)Determinetheamountofsalesshemadeinthatmonth (4mks)

b)IfthetotalsalesinthemonthofFebruaryandMarchincreasedby18%andthendroppedby25%

respectively.Calculate

(i)Jane’scommissioninthemonthofFebruary (3mks)

(ii)HertotalearninginthemonthofMarch (3mks)

2. WekhombaboughtalaptopinUgandaforUsh.1,050,000.Hethenpaid60USdollarsastransportation

chargestoKenya.OnarrivalinKenyahepaiddutyandsalestaxamountingto55%ofthecostinUganda.

HethengaveittoafriendinTanzaniataxfree.IftheexchangerateswereIUSdollar=Ush1016,1Ksh

=Ush24.83andTsh1=Ksh0.0714

(a)CalculatethetotalexpensesinKenyashillingsincurredbyWekhomba (3mks)

(b)Findtheexpenditureontransportationandtaxesasapercentageofthetotal

expenditure (2mks)

(c)WhatisthetotalvalueofthelaptopinTanzanianshillings (2mks)

(d)Findtheoverallincreaseinvalueofthelaptopaspercentageofthebuyingprice (3mks)

1. Findtheangleindegreesfromthefigurebelow

-

2x–3y+6=0

A O

B



C
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2. Inthediagrambelow,determinetheequationofthelineXYintheformy=mx+c

3. Findtheequationofalinewhichpassesthroughthepoint(2,3)andisperpendicularto
y–3x+1=0,givingyouranswerintheform y=mx+c

4. Tisthemid-pointoflineXYwhereXispoint(1,4)andYisthepoint(-5,10).Findthe
equationofaline,L2whichisperpendiculartolineXYandgoesthroughpointT

5. (a)Onthegridprovidedbelow,plotpointsA(2,1)B(-4,3)andC(2,5)
b)GiventhatthegradientofCD=-1andCD=ADlocateDandcompletethe

quadrilateralABCD
(c)WhatnameisgiventoquadrilateralABCD?

A(-2,-1)

B(4,7)

Y

X
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6. Inthefigurebelow(notdrawntoscale),PQRSisarectangleandPandQarethepoints
(3,2)and(1,4)respectively

GiventhattheequationofthelinePQisy=3x-7,find:
(a)TheequationoflineQR
(b)ThecoordinatesofpointR
(c)ThecoordinatesofpointS

7. OABCisatrapeziumsuchthatthecoordinatesofO,A,BandCare(0,0),(2,-1),(4,3)
and(0,y)
(a)Findthevalueofy
(b)Misthemid-pointofABandNisthemid-pointofOM.Findincolumnform

(i)thevectorAN
(ii)thevector NC
(iii)VectorAC

(c)HenceshowthatA,NandCarecollinear

8. Userulerandapairofcompassesonlyinthisquestion.
(a)ConstructtriangleABCinwhichAB=7cm,BC=8cmand∠ABC=600.
(b)Measure(i)sideAC(ii)∠ACB
(c)ConstructacirclepassingthroughthethreepointsA,BandC.Measuretheradiusofthe

circle.
(d)Construct∆PBCsuchthatPisonthesamesideofBCaspointAand∠PCB=½∠ACB,
∠BPC=∠BACmeasure∠PBC.

9. ABCDisaparallelogramwithverticesA(1,1)andC(8,10).ABhastheequation
4x-5y=-1andBChastheequation5x–2y=20.Determinebycalculation;
(a)theco-ordinatesofthepointMwherethediagonalsmeet
(b)Theco-ordinatesoftheverticesBandD
(c)thelengthofABcorrectto4significantfigures

10. Thetableshowscorrespondingvaluesofxandyforacertaincurve;

Using3stripsandmid-ordinateruleestimatetheareabetweenthecurve,x-axis,
thelinesx=1andx=2.2

x 1.0 1.2 1.4 1.6 1.8 2.0 2.3
y 6.5 6.2 5.2 4.3 4.0 2.6 2.4

Q(1,4)

P(3,2)

R

S

y

x
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14.CoordinatesandGraphics
1. Thesizeofaninteriorangleofarectangularpolygonis6½timesthatofitsexteriorangle.

Determinethenumberofsidesofthepolygon.

2. Thesumofinterioranglesoftworegularpolygonsofsidesnandn+2areintheratio3:4.
Calculatethesumoftheinterioranglesofthepolygonswithnsides

3. Theareaofarhombusis60cm2.Giventhatoneofitsdiagonalsis15cmlong.Calculate
theperimeteroftherhombus.

4. InthefigurebelowAEisparalleltoBD.BC=BD,AB=7.25cm,AE=15.25cmand
ED=5.25cm

Findtheperimeterofthefigure.

5. ThefigurebelowshowsatrapeziumABCDinwhichsideABisperpendiculartobothAD
andBC. SideAD=17cm,DC=10cm

(i)WhatisthelengthofsideAB
(ii)Findthevalueofcos(90o–xo)intheformawherea andbareintegers

b
6. Thesizeofaninteriorangleofaregularpolygonis3xowhileitsexteriorangleis(x-20)o.

Findthenumberofsidesofthepolygon

7.

Inthefigureabove,angleaishalfthesumoftheotherangles.Evaluatethetriangle

8. Thesumoftheinterioranglesofann-sidedpolygonis1260o.Findthevalueofnand
hencededucethepolygon

x-25

2x+40

a

17cm

9cm

10cm

B

A D

C

xo

A

B C

DE

7.25

5.25

15.25
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9. Givingreason,findtheanglemarkedn

10. Solveforyintheequation125y+1+53y=630

11. Theinteriorangleofaregularpolygonis108olargerthantheexteriorangle.Howmany
sideshasthepolygon?

12. Theinteriorangleofaregularpolygonis4timestheexteriorangle.Howmanysideshas
thepolygon

13. InthefigurebelowABCDisatrapeziumwithDCparalleltoAB.DC=5cm,CB=4cm,
BD=8cm andAB=10cm

Calculate:
(a)thesizeofangleBDC
(b)theareaoftriangleABD

14. Inthefigurebelow,DEbisectsangleBDGandABisparalleltoDE.AngleDCF=60o

andangle CFG=100o

Findthevalueofangle:-
(a)CDF
(b)ABD

15. Thesizeofaninteriorangleofaregularpolygonis4xo,whileitsexteriorangleis(x–30)o.
Findthenumberofsidesofthepolygon

16. Thesumofinterioranglesofapolygonis1440o.Findthenumberofsidesofthepolygon

100o

60o

C
E

G
FD

A

B

80o

40o

n

A B C

D

FE

D

A B

C

8cm
4cm

5cm

10cm
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hence namethepolygon

17. InthefigurebelowPQisparalleltoRS.Calculatethevalueofxandy

18. Theinteriorangleofan-sidedregularpolygonexceedsitsexteriorangleby132o.
Findthevalueofn

15.AnglesandPlaneFigures
1. Thesumofanglesofatriangleisgivenbytheexpression(2a+b)0whilethatofaquadrilateralisgivenby

.Calculatethevaluesofaandb (4mks)

2. ThefigurebelowrepresentsaquadrilateralABCD.TriangleABXisanequilateraltriangle.If

,find with (2mks)

3. WanjikuisstandingatapointP,160msouthofahillHonalevelground.FrompointPsheobserves

theangleofelevationofthetopofthehilltobe670

(a)Calculatetheheightofthehill (3mks)

(b)Afterwalking420mdueeasttothepointQ,WanjikuproceedstopointRdueeastofQ,wherethe

angleofelevationofthetopofthehillis350.Calculatetheangleofelevationofthetopofthehill

fromQ (3mks)

(c)CalculatethedistancefromPtoR (4mks)

16.GeometricalConstructions

1. Usingarulerandapairofcompassesonly,

a) ConstructatriangleABCinwhichAB=9cm,AC=6cmandangleBAC=37½0

c)DropaperpendicularfromCtomeetABatD.MeasureCDandhencefindtheareaofthetriangle

ABC

d)PointEdividesBCintheratio2:3.UsingarulerandSetSquareonly,determinepointE.Measure

Q

S

T

Q

P

D C

BA

X
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AE.

1. Chebochokdepositedshs.120,000inafinancialinstitutionwhichofferedacompound
interestat8%p.a,compoundedquarterlyfor9months.Findtheaccumulatedamountby
theendoftheperiod

2. Usingarulerandapairofcompassesonly,drawaparallelogramABCDinwhichAB=6cm,
BC=4cmandangleBAD=60o.Byconstruction,determinetheperpendiculardistancebetween
thelinesABandCD

3. Withoutusingaprotractor,drawatriangleABCwhereCAB=30o,AC=3.5cmand
AB=6cm.measureBC

4. (a)Usingarulerandapairofcompassonly,constructatriangleABCinwhich
angleABC=37.5o,BC=7cmandBA=14cm

(b)DropaperpendicularfromAtoBCproducedandmeasureitsheight
(c)Useyourheightin(b)tofindtheareaofthetriangleABC

(d)UseconstructiontofindtheradiusofaninscribedcircleoftriangleABC

5. Inthisquestionuseapairofcompassesandaruleronly
a)ConstructtrianglePQRsuchthatPQ=6cm,QR=8cmand<PQR=135°
b)ConstructtheheightoftrianglePQRin(a)above,takingQRasthebase

6. OnthelineACshownbelow,pointBliesabovethelinesuchthatBAC=52.5oand]
AB=4.2cm. (Usearulerandapairofcompassesforthisquestion)

(a)ConstructBACandmarkpointB
(b)DropaperpendicularfromBtomeetthelineACatpointF.MeasureBF

7. Jumapaidshs.450foratrouseraftergettingadiscountof10%.Thetraderstillmadea
profitof25%onthesale.Whatprofitwouldthetraderhavemadeifnodiscountwasallowed?

17. ScaleDrawing

1. ThreemountainsMikai,KemboandChakainavillagearesituatedinsuchawaythatKembois900mon

abearingof1200fromMikai.Mt.Chakais1200monabearingof0300fromKembo.

(ii)Drawasketchshowingthepositionofthethreemountains (1mk)

(iii)CalculatethedistanceofMt.ChakafromMt.Mikai (2mks)

1. TownXis13.5kmfromtownYonabearingof028o.Amatatuleavesyat7:35a.m
towardsabearingof080o.ThematatuisatpointZduesouthofXat8:55a.m

(a)CalculatetheaveragespeedofthematatufromYtoZ
(b)Ifthematatucontinuesonthesamebearing,calculatethedistanceitcoversfromZ

whenitisEastofX

A C
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2. ThreetownsX,YandZaresuchthatYis500kmonabearingof315ofromX.Zison
abearingof230ofromX.giventhatthedistancebetweenYandZis800km.
(a)usingascaleof1cmtorepresent100km,drawascalediagramtoshowtheposition

oftheTowns
(b)Findthebearingof;

(i)XfromZ
(ii)ZfromY

(c)UsethescaledrawingtofindthedistancefromXtoZ

3. TwoaeroplanesSandRleaveanairportatthesametime.Sfliesonthebearingof240o

at750Km/hwhileRfliesdueEastat600Km/hr..
(a)(i)Calculatethedistanceofeachaeroplaneafter30minutes

(ii)Usingascaleof1cmtorepresent50kmmakeanaccuratescaledrawingtoshow
thepositionsoftheaeroplanesafter30minutes

(b)(i)Usethescaledrawingtofindthedistancebetweenthetwoaeroplanesafter30minutes
(ii)Ifeachaeroplanelandedafter30minutesandSreceivedasignaltojoinRin45minutes.

Finditsspeed
(c)Determinethebearingof:

(i)SfromR
(ii)RfromS

4. Thetablebelowgivesafieldbookshowingtheresultsofasurveyofasectionofapieceofland
betweenAandE.Allmeasurementsareinmetres.

D33

C21
B42

E
95
90
70
30
25
A

F36

G25
H40

(a)Drawasketchoftheland.
(b)Calculatetheareaofthispieceofland.

5. ThreetownsABandCaresituatedsuchthattownAis40kmfromBonabearingof280o.
Cis60kmfromBonabearingof130o.AnothertownDisonly10kmfromConabearingof210o.

(a)Drawingaccuratelyandusingascaleof1cmto10kmfindthe:-
(b)DistancefromAtoCandthebearingofAfromC
(c)(i)DistanceofBfromD

(ii)DistanceofAfromD
(iii)BearingofAfromD
(iv)BearingofCfromD

6. AtrainleftNaivashaforNakuruat1000hours.Ittraveledatanaveragespeedof45km/h
andreachedGilgilafter40minutes.Itthencoveredtheremaining50kmin1½hours.Asecond
trainleftNakuruforNaivashaat1015hoursandarrivedatGilgilatthesametimeasthefirst
trainarrivedatNakuru.
a)Usingascaleof1cmtorepresent10minutesinthetimeaxisand1cmtorepresent10km

onthedistanceaxis,drawonthesameaxesthegraphstoshowthemovementofthetwo
trains

b)useyourgraphtofind;
i)thedistancebetweenNaivashaandNakuru
ii)thetimeatwhichthetrainmet

c)calculatetheaveragespeed,inkm/hofthesecondtrain
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7. Onacertainmap,aroad20kmlongisrepresentedbyaline4cmlong.Calculatethearea
ofarectangularplotrepresentedbydimensions2.4cmby1.5cmonthismap–leaving
youranswerinhectares

8. AportBisonabearingsof080ofromaportAandatadistanceof95km.asubmarineis
stationedataportD,whichisonabearingof200ofromA,andadistanceof124kmfromB.
AshipleavesBandmovesdirectlysouthwardstoanislandP,whichisonabearingof140o

fromA.thesubmarineatDonrealizingthattheshipwasheadingfortheislandP,decidesto
headstraightfortheislandtointercepttheship.
(a)Usingascaleof1cmtorepresent10kmdrawadiagramtoshowthepositionsofA,B,D,andP

(b)Hence;
Determine;
(i)thedistancefromAtoD
(ii)thebearingofthesubmarinefromtheshipwhentheshipwassettingofffromB
(iii)thebearingoftheislandPfromD
(iv)thedistancethesubmarinehadtocovertoreachtheislandP

9. Useascaleof1cmrepresents50kminthesequestions.FivetownsA,B,C,DandEare
situatedsuchthatAis200kmfromBonabearingof050°fromE.Cis300kmfromBon
abearingof150°fromB.Dis350kmonabearingof240°fromC.Eis200kmfromDandthebearing
ofDfromEis100°
a)Drawthediagramrepresentingthepositionsofthetowns
b)Fromthediagram,determine;

i)ThedistanceinkmofAfromE
ii)ThebearingofDfromB

10. FourtownsP,Q,R&SaresuchthatPis280kmNorthofR,Sis190kmfromRona
bearingof310oandQis240kmfromPonabearingof105o.
a)Usingscaleof1cmrep.50km,locatethefourtowns.
b)Find;(i)distanceSQ.

(ii)BearingofSfromQ.
(iii)TheshortestdistancebetweenPandsideQR.

11. FourshipsareatseasuchthatastreamlinerSis150kmonabearingof025°fromacargo
shipC.AtrawlerTis300kmonabearingof145°fromthecargoshipandayachtYisdue
WestofC andonabearingof300°fromT.
a)Usingascaleof1cm=50km,drawonaccuratescaledrawingshowingthepositionsofS,C,T

andY
b)Bymeasurementfromyourscaledrawingdetermine:

i)ThedistanceandbearingofYfromS
ii)ThedistanceST
iii)ThedistanceYT

12. AteafarminKakamegaforestwassurveyedandtheresultswererecordedinthesurveyors
notebook asshownbelow.Themeasurementsareinmeters

250 Y

C80

A60

240
170

70
50

D70

B60

X 0
Usingascaleof1:25,drawthemapoftheplotandhencecalculatetheareaoftheplotinHectares
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13. Theinformationbelowshowstheentriesinasurveyor’sfieldbookafterasurveyofafarm.
XY=280misthebaseline.Allmeasurementsareinmetres

280 Y
B105

A100

230
190
160
90
40

110E

45E

95G
X O

(a)Useascaleof1cmrepresents20mtodrawthemapofthefarm
(b)Estimatetheareaofthefarminhectares
(c)IfthepointYliesduenorthofX,findcorrectto1decimalplace,the:

(i)BearingofEfromX
(ii)DistanceofEfromX

14. Themeasurementsofaflowergardenwererecordedinasurveyor’sfieldbookasshown.
250 Y

C80
240
170

70

D70

B60

X 0
Drawasketchofthefieldandfinditsarea.(Measurementsareinm)

15. Amaphasascale1:40,000:
(a)Calculatethedistancebetweentwopointsonthegroundifthecorrespondingdistance

shownonthemapis3.25cm
(b)Calculatetheareainthemapofwoodlandwhichoccupies36haontheground

16. ThreescoutsJohn,PeterandSamwelstandonthreeadjacentpeaksofequalaltitude
onmountainrange.ThedistancebetweenJohnandPeteris800metresandthebearing
ofPeterfromJohnis020o.ThedistancebetweenJohnandSamwelis1500metres,andthe
bearingofSamwelfrom Johnis320o.

(a)CalculatethebearingofJohnfromPeter
(b)Calculate:-(i)thedistance

(ii)thebearingofSamwelfromPeter

17. Thefigurebelowrepresentsasurveyor’ssketchofaplotofland.Calculatetheareaoftheplotin
squaremetresgiventhatXY=50m,XK=20m,XM=25m,XL=35m,KA=40m,MD=38m
andLB=YC=60m.

18. TwoboatsPandQarelocated30kmapart;PbeingdueNorthofQ.AnobserveratP
spotsashipwhosebearinghefindsasS56oEfromQ,thebearingofthesameshipis038o.Calculate

thedistanceoftheshipfromQto2decimalplaces
19. Amapisdrawntoscaleof1:100,000.Whatareainkm²,isrepresentedbyarectangle

measuring4.5cmby5.4cm

Y

D

X

A
C

K

B

L
M



24FORALLMARKINGSCHEMESTEXTORCALL0724351706

21. TwoplacesAandBare900kmapartontheearth’ssurface.IfAisdueNorthofBand
giventhatthelatitudeofAis5oN.FindthelatitudeofB.(Takeradiusoftheearthtobe6370km)
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22. Acarstartsfromrestandbuildupaspeedof40m/sin1min40seconds.Itthentravels
atthissteadyspeedfor5minutes.Brakesarethenappliedandthecarisbroughttorest
in2minutes.
(a)Drawavelocity-timegraphtoshowthejourney
(b)Useyourgraphtofind;

(i)theinitialacceleration
(ii)thedecelerationwhenthecarisbroughttorest
(iii)thedistancetraveled

23. Thediagrambelowrepresentstwoverticalwatch-towersABandCDonalevelground.
PandQaretwopointsonastraightroadBD.TheheightofthetowerABis20mand
roadBDis200m

(a)AcarmovesfromBtowardsD.AtpointP,theangleofdepressionofthecarfrom
pointAis11.3o.CalculatethedistanceBPto4significantfigures

(b)Ifthecartakes5secondstomovefromPtoQatanaveragespeedof36km/.hr.Calculate
theangleofdepressionofQfrom Ato2decimalplaces

(c)GiventhatQC=50.9m,calculate;
(i)theheightofCDinmetresto2decimalplaces
(ii)theangleofelevationofAfromCtothenearestdegree

24. TownBis180kmonabearingof0500fromtownA.AnothertownCisonabearingof1100

fromtownAandonabearingof1500fromtownB.AfourthtownDis240kmonabearingof
3200fromA.Withoutusingascaledrawing,calculatetothenearestkilometer.
(a)ThedistanceAC
(a)ThedistanceCD

18.Commonsolids
1. Thefigurebelowrepresentsasquarebasedsolidwithapathmarkedonit

A
D

J

H

C

E
B

G

B

C

A

DQP
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X+1 4x

Sketchandlabelthenetofthesolid *
2. Thebelowshowsasolidprism:-

(a)Sketchthenetoftheprismabove
(b)Usethenetin(a)abovetocalculatethetotalsurfaceareaofthematerialusedinmaking

thesolid

3. Drawthesolidwhosenetisshownbelow.

4cm 4cm

4. Sketchthenetofthesolidshowninthefigurebelow,measurementsareincentimeters

19.Indices

1. Evaluatethevalueofxin
81 +3 =246.

2. Solveforyintheequation:-
5(2y+1)=4(5)y+1–15

3. Withoutlogarithmtablesorcalculators,evaluate: 25¾x0.92x22 intheformA/B
whereAandBareintegers 5 x33

4cm

4cm

4cm
4cm

4cm

4cm

4cm

A

10cm

6cm7cm

5cm

E

D

F

B

C

5/
2

A
2.5

C

3 3

B

7.4

D

E

F
2.5
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6

4. Findthevalueofxgiventhat:
2x=0.0625 (xisaninteger)

6. Findthevalueofxwhichsatisfiestheequation16x2=84x–3

7. Solvetheequation;
9x+1+32x+1=36

8. BylettingP=4-yintheequation:
4-2y+1–3x4-y–10=0
(a)WritetheaboveequationintermsofP
(b)Hencefindthepossiblevaluesofy

9. Solveforxintheequation.

10. Intheexpansionofax–2 theconstanttermis4860.Findthevalueofa.
x2

20.Reciprocals
1. Usereciprocal,squareandsquareroottablestoevaluate,to4significantfigures,theexpression.

(3mks)

1. Usereciprocaltabletoevaluategivingyouranswertothreesignificantfigures.
10 - 3
0.834 129.64

2. Findthereciprocalsofthenumbers807and0.0591;
Henceevaluate 5 + 4

807 0.0591
3. Usereciprocaltablestofindthevalueof:

2 + 5
0.6638 0.833

4. Findwithoutusingacalculator,thevalueof:
12 0.0625–12.4÷0.4x3
1/8of2.56+8.68

5. Usetablesofcubes,cuberootsandreciprocaltofindthevalueof:-

4 + 5
(8.68)³ 34.46

6. Determinethevalueofaforwhich1 +1 =1
12711.5 a Usemathematicaltablesonly

7. Usetablesofsquares,squarerootsandreciprocalsonlytofindthevalueofxcorrect
to4significantfigures:

8. Usereciprocaltablestofindthevalueof;

1 + 2
3.5932 0.526

x =

1/3

1
3

1
3

2
0.6638

5
0.833

+
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1/
3

2

¼

4

9. Usetablesofreciprocalsonlytoworkout;
3 + 13

0.6735 0.156

10. Usingtablesofsquares,cuberootsandreciprocalsfindthevalueofx.
1 = 1 - 1
x 0.002593 1.28

21.CommonLogarithms.
1. Usemathematicaltabletoevaluate.

2849x0.00574
36.89÷0.023

2. Giventhaty=Bxn.Makenthesubjectoftheformulaandsimplifyyouranswer

3. Withoutusingmathematicaltablesorcalculatorsevaluate:6log2 64+10log3(243)

4. Findthevalueofxthatsatisfiestheequationlog(2x–11)–log2=log3–logx

5. Uselogarithmstoevaluateto3significantfigures
(0.5241)2x83.59

30.3563

6. Uselogarithmtablesinallyourstepstoevaluate:

leavingyouranswertofourdecimalplaces

7. MakeLthesubjectin:

H=

8. Usinglogarithmtablessolve.

6.195x11.82
83.52

9. Solvethesimultaneousequation:-
Log(x-1)+2logy=2log3
logx+logy=log6

10. Withoutusinglogarithmstablesorcalculatorevaluate:-
4log1032+log1050-3log102
5

11. Uselogarithmstoevaluate:-
6.598

(0.9895)2x0.0049740.75 andexpresstheanswerinstandardform

12. Solveforxgiventhat:- log(3x+8)–3log2=log(x-4)

3 3d(L–d)
10L

38.32x12.964
86.37x6.285

3



29FORALLMARKINGSCHEMESTEXTORCALL0724351706

13. Inthisquestion,showallthestepsinyourcalculations,givingyouranswerateachstage.
Uselogarithmscorrectto4decimalplacestoevaluate:

36.72x(0.46)2

185.4

14. Uselogarithmstoevaluatecorrectto4s.f
sin44.5

tan14.90xcos82

15. Withoutusinglogarithmtablesevaluate:

3.264x1.215x 12.25
1.088x0.4725

16. Withoutusingacalculator/mathematicaltables,solve:Log8(x+5)–log8(x-3)=Log84

17. Usetablestocalculate;(6.572+6.57)÷(7.922x30.08)(Giveyouranswerto4decimalplaces)

18. Iflog₂=0.30103,andlog₃=0.47712,calculatewithoutusingtablesorcalculatorsthe
valueoflog120

19. Solveforxinthefollowingequation;Log2(3x-4)=1log28x6–log24
3

20. Byshowingallthesteps,uselogarithmstoevaluate:5.627x(0.234)3

(8.237)½

21. Solvethelogarithimicequation:log10(6x–2)–1=log10(x-3)

22. Inthisquestion,showallthestepsinyourcalculations,givingyouranswersateachstage.
Uselogarithms,correctto4d.ptoevaluate:-

(0.07526)2

1.789+4.863

23. Evaluateusinglogarithms

22.Equationsofstraightlines
1. Asolidrightpyramidhasarectangularbase10cmby8cmandslantingedge16cm.

calculate:
(a)Theverticalheight

(b)Thetotalsurfacearea
(c)Thevolumeofthepyramid

2. ThelinepassingthroughthepointsA(-1,3K)andB(K,3)isparalleltothelinewhose
equationis2y+3x=9.Writedowntheco-ordinatesofAandB

3. Findthevalueofaifthegradientofthegraphsofthefunctiony=x2-x3andy=x-ax
areequalatx=1/3

3

½

3

3

4.283x(0.009478)2

Log9.814
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4. Twoperpendicularlinesmeetatthepoint(4,5).Ifoneofthelinespassesthrough
thepoint(-2,1),determinetheequationofthesecondlineintheformax+by+c=0.

5. Findtheequationofthelinepassingthrough(-5,2)andwithX-interceptas3.Leaveyouranswer
intheformofY=mX+C

6. (a)copyandcompletethetablebelow:
x 0 1 2 3 4 5 6
y=2x–4
y=12–2x

(b)(i)Onthegridprovidedandusingthesameaxes,drawthelinesy=2x+4andy=12–2x
(ii)Henceuseyourgraphstosolvethesimultaneousequations

½x–¼y=1
x+½y=6

(c)Byuseofsubstitutionmethod,solvethesimultaneousequations;
6x+4y=36
x+3y=13

7. Findtheequationofalinethroughpoint-2,4 whichisparallelto3y=-2x+8.
Expressyouranswerintheformy=mx+c.

8. Determinetheequationofalinepassingthrough(-1,3)andparalleltothelinewhose
equationis3x-5y=10

9. Onacertainmap,aroad20kmlongisrepresentedbyaline4cmlong.Calculatethearea
ofarectangularplotrepresentedbydimensions2.4cmby1.5cmonthismap–leaving
youranswerinhectares

10. Astraightlinepassingthroughpoint(-3,4)isperpendiculartothelinewhoseequationis
2y-5x=11andintersectsthex-axisandy-axisatthepointsPandQrespectively.Findthe
co-ordinatesofPandQ

11. AtriangleABCisformedbythepointsA(3,4),B(-7,2)andC(1,-2)
(a)Findtheco-ordinatesofthemid-pointsKofABandPofAC
(b)FindtheequationoftheperpendicularbisectoroftheKP

12. TheequationoflineL1 is-3/5x+3y=6.FindtheequationofalineL2passingthrough
pointT(1,2)andperpendiculartolineL1

13. Determinetheequationofalinepassingthrough(-1,3)andparalleltothelinewhose
equationis3x-5y=10

14. AstraightlinethroughthepointsA(2,1)andB(4, m)isperpendiculartotheline,
whoseequationis3y=5-2x.Determinethevalueofm

15. Determinetheequationofalinewhichisperpendiculartotheline2x+3y+4=0
andpassesthroughP(1,1)

16. Koechbought144pineapplesatshs.100foreverysixpineapples.Shesoldsomeofthem
atshs.72foreverythreeandtherestatshs.60foreverytwo.Ifshemadeaprofitof40%;

Calculatethenumberofpineapplessoldat72foreverythree

17. Solvetheequationx+2 x–1=5
3 2

-
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23.ReflectionandCongruence

1. GiventhatA’(3,-3)istheimageofA(-1,-5)underareflection.Findtheequationofthemirrorlinein

theformof (4mks)

1. ThreeplanesA,BandCleaveanairportPsimultaneouslyat9.30a.m.PlaneAflieson
abearingof070ofromPataspeedof400km/h.PlaneBfliesonabearingof290oata
speedof500km/h.PlaneCfliesonabearingof162ofromPataspeedof300km/h.

(Usescaledrawingforthisquestion)
(a)Showbyscaledrawing,therelativepositionsofthe3planesA,BandCthreehours

afterleavingairportP.(Usescale1cmrepresents200km)
(b)After3hours,BturnsandheadstraighttothecurrentpositionofAatthesame

speedithad.Determinethescaledrawing,thetimeittakestoreachthispoint,to
thenearestminute

(c)DeterminethebearinganddistanceofBfromCafterthefirst3hoursofflightafter
leavingP

24.Rotation
1. Theratioofthelengthsofthecorrespondingsidesoftwosimilarrectangularwater

tanksis3:5.Thevolumeofthesmallertankis8.1m3.Calculatethevolumeofthe
largertank

25.SimilaritiesandEnlargement

1. Twotanksaresimilarinshape.Thecapacityofthetanksare1,000,000litresand

512,000litresrespectively.

(a) Findtheheightofthesmallesttankifthelargeris300cmtall (4mks)

(b) Calculatethesurfaceareaofthelargertankifthesmallertankhasasurfaceareaof

1200m2 (3mks)

(c) Estimatethemassofthesmallertankifthemassofthelargeroneis800kg (3mks)

1. TheimageofP(0,2)underanenlargementwithascalefactor3isP1(4,6).
Findtheco-ordinatesofQ

2. Amodelofabuildingismadeusingascale1:500.
(a)Findtheheightofaroom(inmeteres)inthebuildingwhichis5cmlongonthemodel?S***
(b)Aroomhasafloorareaof36m2.Whatisthecorrespondingareaonthefloorofthemodel
(c)Aroomhasavolumeof120m3.Whatisthecorrespondingvolumeofthemodelincm3?S***

3. InthetriangleABD,BAisparallel,toCE,giventhatBA=9cm,CE=4cmandAE=3cm,
findthelengthofDE

4cm

9cm

A

B C D

E
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4. Inthefollowingfigure,PR=12cm,TR=4cmandSTisparalleltoQR.Giventhatthe
areaoftrianglePQRis336cm2,findtheareaofquadrilateralQRTS

5. Twodogsregardedsimilarwiththelengthinratio4:3:-
(a)Ifthebiggerdoghasatail64cmlong,findthelengthofthetailofthesmallerdog
(b)Ifthesmallerdogrequires810gofmeatperdayhowmuchmeatperdaydoesthebigger

dogrequire

6. Inthefigurebelow,ADEisatriangleandBCisparalleltoDE,AB,BDandBCare
4cm,3cm and8cmrespectively.

FindthelengthofDE

7. Thesurfaceareaoftwosimilarbottlesare12cm²and108cm²respectively.Ifthelarger
onehasavolumeof810cm³.Findthevolumeofthesmallerone

A

C

ED

B

4cm

3cm

S T

RQ

P
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8. GiventhattheareaofthetrapeziumCDEBis15.6cm2,findthelengthEAmarkedX.

26.ThePythagorastheorem
1. TheangleofelevationofthetopofatreefromapointPonthehorizontalgroundis24.5°.

FromanotherpointQ,fivemetresnearertothebaseofthetree,theangleofelevationof
thetopofthetreeis33.2°.Calculatetoonedecimalplace,theheightofthetree

2. Ablockofwoodintheshapeofafrustrumofaconeofslantingedge30cmandbaseradius
10cmiscutparalleltothebase,onethirdofthewayfromthebasealongtheslantingedge.Find
theratioofthevolumeoftheconeremovedtothevolumeofthecompletecone.

27.TheTrigometricRatio1
1. AtpointA,Davidobservedthetopofatallbuildingatanangleof30o.Afterwalkingfor

100meterstowardsthefootofthebuildinghestoppedatpointBwhereheobserveditagain
atanangleof60o.Findtheheightofthebuilding

2. Findthevalueof,giventhat½sin=0.35for0o≤θ≤360o

3. AmanwalksfrompointAtowardsthefootofatallbuilding240maway.Aftercovering
180m,heobservesthattheangleofelevationofthetopofthebuildingis45o.Determine
theangleofelevationofthetopofthebuildingfromA

4. Thetablebelowgivesafieldbookshowingtheresultsofasurveyofasectionofapieceofland
betweenAandE.Allmeasurementsareinmetres.

D33

C21
B42

E
95
90
70
30
25
A

F36

G25
H40

(a)Drawasketchoftheland.
(b)Calculatetheareaofthispieceofland.

5. Solveforxin2Cos2x0=0.600000≤x≤3600.

6. Wangechiwhoseeyelevelis182cmtallobservedtheangleofelevationtothetopof
herhousetobe32ºfromhereyelevelatpointA.shewalks20mtowardsthehouse

onastraightlinetoapointBatwhichpointsheobservestheangleofelevationtothe
topofthebuildingtothe40º.Calculate,correctto2decimalplacesthe;
a)distanceofAfrom thehouse
b)Theheightofthehouse

7. GiventhatcosA=5/13andangleAisacute,findthevalueof:-
2tanA+3sinA

C

D AE

4cm

x3cm
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8. Giventhattan5°=3+5, withoutusingtablesoracalculator,determinetan25°,leaving
youranswerintheform a+bc

9. Astudentwhoseeyelevelis182cmfromthegroundobservedthetopoftheirhouseat
anangleofelevationof32oatpointA.Shewalkedfor20mtowardsthehousealonga
straightroadtoapointB,wheresheobservedthetopofthebuildingagainatanangleof
elevationof40o.Calculatecorrectto2decimalplacesthe:-
(a)DistanceofAfromthehouse
(b)Theheightofthehouse

10. Giventhattanx=5,findthevalueofthefollowingwithoutusingmathematicaltablesor
calculator: 12
(a)Cosx
(b)Sin2(90-x)

11. Iftanθ=8/15,findthevalueofSinθ-Cosθwithoutusingacalculatorortable
Cosθ+Sinθ

28.Areaofatriangle
1. ThefigurebelowrepresentsatriangularplotABC.ThelengthsofAB=50m,AC=80m

andangleBAC=30o

(a)FindthelengthofBCto2s.f
(b)Findtheareaoftheplotinhectares

(c)Theplotisfencedusing4strandsofbarbedwire.Thelengthofonerollofbarbed
wireis600manditcostsshs.4000.Calculate;

(i)Thelengthoffencingwirerequired
(ii)Thenumberofcompleterollstobebought
(iii)Thecostoftherolls

29.Areaofpolygons

1. Findtheareaofaregularpolygonoflength10cmandsiden,giventhatthesumofinterior
anglesofn:n–1isintheratio4:3.

2. CalculatetheareaofthequadrilateralABCDshown:-

14cm

6cm

12cm

18cm

C

BA

D

50m

80m

30o

A

B

C



35FORALLMARKINGSCHEMESTEXTORCALL0724351706

O
●

10cm

30.Areaofpartofacircle
1. Theendsoftheroofofaworkshoparesegmentsofacircleofradius10m.Theroofis

20mlong.Theangleatthecentreofthecircleis120oasshowninthefigurebelow:

(a)Calculate:-
(i)Theareaofoneendoftheroof

(ii)Theareaofthecurvedsurfaceoftheroof
(b)Whatwouldbethecosttothenearestshillingofcoveringthetwoendsandthecurvedsurface
withgalvanizedironsheetscostingshs.310persquaremetre

2. Thediagrambelow,notdrawntoscale,isaregularpengtagoncircumscribedinacircle
ofradius10cmatcentreO

Find;
(a)Thesideofthepentagon
(b)Theareaoftheshadedregion

3. TrianglePQRisinscribedinhecirclePQ=7.8cm,PR=6.6cmandQR=5.9cm.Find:

(a)Theradiusofthecircle,correcttoonedecimalplace
(b)Theanglesofthetriangle
(c)Theareaofshadedregion

4. ThefigurebelowrepresentssectorOACandOBDwithradiusOAandOBrespectively.
GiventhatOBistwiceOAandangleAOC=60o.Calculatetheareaoftheshadedregion
inm2,giventhat OA=12cm

120o

10cm

R

Q

P 7.8cm

6.6cm
5.9cm

60o

A

B

O
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31.SurfaceAreaofSolids

1. Aswimmingpoolwatersurfacemeasures10mlongand8mwide.Apathofuniformwidthismadeall

roundtheswimmingpool.Thetotalareaofthewatersurfaceandthepathis168m2

(a)Findthewidthofthepath (4mks)

(b)Thepathistobecoveredwithsquareconcreteslabs.Eachcornerofthepathiscoveredwithaslab

whosesideisequaltothewidthofthepath.Therestofthepathiscoveredwithslabsofside50cm.

Thecostofmakingeachcornerslabissh600whilethecostofmakingeachsmallerslabissh.50.

Calculate

(i)Thenumberofthesmallerslabsused (4mks)

(ii)Thetotalcostoftheslabsusedtocoverthewholepath (2mks)

1. Alampshadeisintheformofafrustrumofacone.Itsbottomandtopdiametersare
12cmand8cmrespectively.Itsheightis6cm.Find;
(a)Theareaofthecurvedsurfaceofthelampshade

(b)ThematerialusedformakingthelampshadeissoldatKshs.800persquaremetre.
Findthecostoftenlampshadesifalampshadeissoldattwicethecostofthematerial

2. Acylindricalpieceofwoodofradius4.2cmandlength150cmiscutlengthwiseintotwo
equalpieces.Calculatethesurfaceareaofonepiece

3. Thebaseofanopenrectangulartankis3.2mby2.8m.Itsheightis2.4m.Itcontainswater
toadepthof1.8m.Calculatethesurfaceareainsidethetankthatisnotincontactwithwater

4. Thefigurebelowrepresentsamodelofasolidstructureintheshapeoffrustrumofaconewitha
hemispheretop.Thediameterofthehemisphericalpartis70cmandisequaltothediameterofthe
topofthefrustrum.Thefrustrumhasabasediameterof28cmandslantheightof60cm.

Calculate:
(a)theareaofthehemisphericalsurface
(b)theslantheightofconefromwhichthefrustrumwascut
(c)thesurfaceareaoffrustrum
(d)theareaofthebase
(e)thetotalsurfaceareaofthemodel

5. Aroomis6.8mlong,4.2mwideand3.5mhigh.Theroomhastwoglassdoorseachmeasuring
75cmby2.5mandaglasswindowmeasuring400cmby1.25m.Thewallsaretobepainted
exceptthewindowanddoors.
a)Findthetotalareaofthefourwalls

D

C



37FORALLMARKINGSCHEMESTEXTORCALL0724351706

b)Findtheareaofthewallstobepainted
c)PaintAcostsShs.80perlitreandpaintBcostsShs.35perlitre.0.8litresofAcoversanarea

of1m2while0.5m2uses1litreofpaintB.Iftwocoatsofeachpaintaretobeapplied.Find
thecostofpaintingthewallsusing:

i)PaintA
ii)PaintB

d)IfpaintAispackedin400mltinsandpaintBin1.25litrestins,findtheleastnumberoftins
ofeachtypeofpaintthatmustbebought.

6. Thefigurebelowshowsasolidfrustrumofpyramidwithasquaretopofside8cmand
asquarebaseofside12cm.Theslantedgeofthefrustrumis9cm

Calculate:
(a)thetotalsurfaceareaofthefrustrum

(b)thevolumeofthesolidfrustrum
(c)theanglebetweentheplanesBCHGandthebaseEFGH.

32.Volumeofsolids
1. Metalcubeofside4.4cmwasmeltedandthemoltenmaterialusedtomakeasphere.Findto3

significantfigurestheradiusofthesphere (3mks)

1. Asolidrightpyramidhasarectangularbase10cmby8cmandslantingedge16cm.
calculate:
(a)Theverticalheight

(b)Thetotalsurfacearea
(c)Thevolumeofthepyramid

2. Asolidcylinderofradius6cmandheight12cmismeltedandcastintosphericalballs
ofradius3cm.Findthenumberofballsmade

3. Thesidesofarectangularwatertankareintheratio1:2:3.Ifthevolumeofthetankis
1024cm3.Findthedimensionsofthetank.(4s.f)

4. ThefigurebelowrepresentssectorOACandOBDwithradiusOAandOBrespectively.
GiventhatOBistwiceOAandangleAOC=60o.Calculatetheareaoftheshadedregion
inm2,giventhat OA=12cm

60o

A

B

O
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5. Thefigurebelowshowsaclosedwatertankcomprisingofahemisphericalpartsurmounted
ontopofacylindricalpart.Thetwopartshavethesamediameterof2.8cmandthecylindrical
partis1.4m highasshown:-

(a)Taking=22,calculate:
7

(i)Thetotalsurfaceareaofthetank
(ii)thecostofpaintingthetankatshs.75persquaremetre
(iii)Thecapacityofthetankinlitres

(b)Startingwiththefulltank,afamilyuseswaterfromthistankattherateof185litres/day
forthefirst2days.Afterthatthefamilyuseswaterattherateof200litersperday.Assuming
thatnomorewaterisadded,determinehowmanydaysittakesthefamilytouseallthewater
fromthetanksincethefirstday

6. Thefigurebelowrepresentsafrustrumofarightpyramidonasquarebase.Theverticalheight
ofthefrustrumis3cm.GiventhatEF=FG=6cmandthatAB=BC=9cm

Calculate;
a)Theverticalheightofthepyramid.
b)Thesurfaceareaofthefrustrum.
c)Volumeofthefrustrum.
d)TheanglewhichlineAEmakeswiththebaseABCD.

7. Ametalhemisphereofradius12cmismelteddoneandrecastintotheshapeofacone
ofbaseradius6cm.Findtheperpendicularheightofthecone

8. Asolidconsistsofthreediscseachof1½cmthickwithdiameterof4cm,6cmand8cm
respectively.Acentralhole2cmindiameterisdrilledoutasshownbelow.Ifthedensityof
materialusedis2.8g/cm3,calculateitsmassto1decimalplace

1.4m

d=2.8m

D

C
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2.2cm

4.8cm

3.3cm

9. Arightconicalfrustrumofbaseradius7cmandtopradius3.5cmandheight6cmisstuckontoa
cylinderofbaseradius7cmandheight5cmwhichisfurtherattachedtoformaclosedsolidas
shownbelow.

Find;
a)Thevolumeofthesolid.
b)Thesurfaceareaofthesolid.

10. Thefigurebelowshowsafrustrum

Findthevolumeofthefrustrum
11. Thediagrambelowshowsametalsolidconsistingofaconemountedonhemisphere.

Theheightoftheconeis1½timesitsradius;

Giventhatthevolumeofthesolidis31.5πcm3,find:
(a)Theradiusofthecone
(b)Thesurfaceareaofthesolid
(c)Howmuchwaterwillriseifthesolidisimmersedtotallyinacylindricalcontainerwhich

containssomewater,giventheradiusofthecylinderis4cm
(d)Thedensity,inkg/m3ofthesolidgiventhatthemassofthesolidis144gm

12. Asolidmetalsphereofvolume1280cm3ismelteddownandrecastinto20equalsolidcubes.
Findthelengthofthesideofeachcube.

13. Thefigurebelowshowsafrustrumcutfromacone

r

3cm

14cm
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Calculatethevolumeofthefrustrum

33.Quadraticequations
1. InatriangleABC,angleBis90o.Findthevalueofxandhencetheareaofthetriangle

2. Solvethefollowinginequalitiesandrepresentthesolutiononanumberlinehencestate
theintegralvalues 7x–49x+23x+14

C

(7x+2)cm(3x+5)cm

611
B

A
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34.Linearinequalities
1. Findwithoutusingacalculator,thevalueof:

12 0.0625–12.4÷0.4x3
1/8of2.56+8.68

2. Solveandwritedownalltheintegralvaluessatisfyingtheinequality.
X–9≤-4<3x–4

3. Solvetheinequalityandshowthesolutiononthenumberline.
3–2xx 2x+5

4. Showonanumberlinetherangeofallintegralvaluesofxwhichsatisfythefollowingpair
ofinequalities: 3–x≤1–½x

-½(x-5)≤7-x
5. Solvetheinequalities4x–36x–13x+8;hencerepresentyoursolutiononanumberline

6. Findalltheintegralvaluesofxwhichsatisfytheinequalities
2(2-x)<4x-9<x+11

7. Findtheinequalitiesthatdefinetheunshadedregion

8. Giventhatx+y=8andx²+y²=34
Findthevalueof:- a)x²+2xy+y²

b)2xy
9. FindtheinequalitiessatisfiedbytheregionlabelledR

10. TheregionRisdefinedbyx0,y-2,2y+x2.Bydrawingsuitablestraightline
onasketch,showandlabeltheregionR

y

-1

-1

+1 x
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11. Findalltheintegralvaluesofxwhichsatisfytheinequality
3(1+x)<5x–11<x+45

12. TheverticesoftheunshadedregioninthefigurebelowareO(0,0),B(8,8)andA(8,0).
Writedowntheinequalitieswhichsatisfytheunshadedregion

35.AnglePropertiesofCircles
1. Twocirclesofradii4cmand6cmintersectasshownbelow.IfangleXBY=30oand

angleXAY=97.2o.
Findtheareaoftheshadedpart.

(Take=22)
7

2. Inthediagram,OisthecentreofthecircleandADisparalleltoBC.IfangleACB=50o

andangle ACD =20o.

Calculate;(i)OAB
(ii)ADC

3. TwointersectingcircleshavecentresSandR.Giventhattheirtworadiiare28cmand35cm,
theircommonchordAB=38cmandanglesASB=85.46°andARB=65.76°,

85.46o

65.76o
S

28cm 35cm

R

A

B

O

C

D

A B

50o
20o

X

Y

BA X

A(8,0)O(0,0)

B(8,8)y

x
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Calculatetheshadedarea
4. InthefigurebelowABCDisacyclicquadrilateralinwhichAD=DCandABisparallel

toCD.GiventhatangleABC=80°,Findthesizeof:

a)DAC

b)BAC

c)BCD

5. LineQR=6.5cmisgivenbelow:-(Donotuseaprotractorforthisquestion)
(a)DrawtrianglePQRsuchthatpliesabovelineQR,PQR=30oandPQ=7cm

(b)Byaccurateconstructiononthediagramabove,showthelocusofapointwhichlies
withinthetrianglesuchthat:-
(i)Tismorethan2.5cmfromlinePQ

and
(ii)Tisnotmorethan4.5cmfromQ

ShadetheregioninwhichTlies

(c)LinesQPandQRareproducedtoKandMrespectively
(i)Showbyconstructiononthediagramabove,thelocusofapointCwhichis

equidistantfrom eachofthelinesPK,PRandRM
(ii)WithcentreCandanappropriateradius,drawacircletotoucheachofthelines

PK,PRandRM onlyonce
Measuretheradius

Whatnameisgiventothecircledrawnin(c)(ii)withrespecttotriangleQPR

6. ThefigurebelowshowsacirclecentreOandacyclicquadrilateralABCD.AC=CD,angle
ACDis80oandBODisastraightline.Givingreasonsforyouranswer,findthesizeof:-

(i)AngleACB
(ii)AngleAOD

A

Q R

C

B

D

X

A
O

80o
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(iii)AngleCAB
(iv)AngleABC
(v)AngleAXB

7. Thefigurebelowshowstwocirclesofequalradiusof9cmwithcentresAandB.
AngleCAD=80o

a)Calculatetheareaof:-
i)ThesectorCAD.

ii)ThetriangleCAD.
iii)Theshadedregion.

8. Inthediagrambelow,QOTisadiameter.QTP=48o,TQR=46oandSRT=37o

Calculate,givingreasonsineachcase:-
(a)RST
(b)SUT
(c)ROT
(d)PST
(e)ReflexSOP

9. ThediagrambelowshowsacirclewithachordPQ=3.4cmandanglePRQ=40o.
Calculatetheareaoftheshadedsegment.

B

D

C

A




R

Q

T

P

46

O

37

U

S

48

O

QP

R

40o

3.4cm
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B

A

C

D

65o

70o

F

35o

E

10. ThefigurebelowshowscircleABCD.ThelineEDFisatangenttothecircleatD.
ADF=70oFAD=65oandCDE=35o

Findthevaluesofthefollowingangles,statingyourreasonsineachcase
(a)ABC

(b)BCD
(c)DCE
(d)ACD

10. InthefigurebelowBDisthediameterofthecircleandOisthecentre.

Findthesizeof
(a)∠ADC
(b)∠AEB

36.Vectors

1. Giventhat and find

a)(i) (3mks)

(iv) | | (3mks)

E

B D
E

C

48

33
º

O
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(b)ShowthatA(1,-1),B(3,5)andC(5,11)arecollinear (4mks)

1. Thepositionvectorsofpointsxandyare and respectively.Findxyasa

columnvector (2mks)

1. Expressinsurdsformandrationalizethedenominator.
1

Sin60oSin45o-Sin45o

2. IfOA=12i+8jandOB=16i+4j.FindthecoordinatesofthepointwhichdividesAB
internallyintheratio1:3

3. Findscalarsmandnsuchthat

m 4 +n -3 = 5
3 2 8

4. InatriangleOAB,MandNarepointsonOAandOBrespectively,suchthatOM:MA=2:3
andON:NB=2:1.ANandBMintersectatX.GiventhatOA=aandOB=b

(a)Expressintermsofaandb
(i)BM
(ii)AN

(b)BytakingBX=tandAX=hAN,wheretandharescalars,expressOXintwo
differentways

(c)Findthevaluesofthescalarstandh
(d)DeterminetheratiosinwhichXdivides:-

(i)BM
(ii)AN

5. OABCisaparallelogram,Misthemid-pointofOAandAX=2/7AC,OA=aandOC=c

(a)Expressthefollowingintermsofaandc
(i)MA
(ii)AB
(iii)AC
(iv)AX

(b)UsingtriangleMAX,expressMXintermsofaandc
(c)Theco-ordinatesofAandBare(1,6,8)and(3,0,4)respectively.IfOistheoriginandP

themidpointofAB.Find;
(i)LengthofOP

O

M

A
Y

B

C

 

 

~

B

A

O

M N

~

~ ~

~ ~ ~ ~
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~~~ ~~
~ ~

(ii)HowfararethemidpointsofOAandOB?

6. a)IfA,B&Carethepoints(2,-4),(4,0)and(1,6)respectively,usethevectormethod
tofindthecoordinatesofpointDgiventhatABCDisaparallelogram.

b)ThepositionvectorsofpointsPandQarepandqrespectively.Risanotherpointwith
positionvectorr=3/2q -½p.ExpressintermsofPandq

(i)PR
(ii)PQ,henceshowthatP,Q&Rarecollinear.
(iii)DeterminetheratioPQ :QR

7. ThefigureshowsatriangleofvectorsinwhichOS:SP=1:3,PR:RQ=2:1andTisthe
midpointofOR

a)GiventhatOP=pandOQ=q,expressthefollowingvectorsintermsofPandq
i)OR
ii)QT

b)ExpressTSintermsofpandqandhenceshowthatthepointsQ,TandSarecollinear
c)MisapointonOQsuchthatOM=KOQandPTMisastraightline.Giventhat

PT:TM=5:1,findthevalueofk

8. Giventhata= ,b= and c= andthatp=3q–½b+1/10c
Expresspasacolumnvectorandhencecalculateitsmagnitude/P/correcttotwodecimalplaces

9. InatriangleOAB,MandNarepointsonOAandOBrespectively,suchthatOM:MA=2:3and
ON:NB=2:1.ANandBMintersectatX.GiventhatOA=aandOB=b
(a)Expressintermsofaandb:-

(i)BM
(ii)AN

(b)TakingBX=kBMandAX=hANwherekandhareconstantsexpressOXintermsof
(i)a,bandkonly

(ii)a,b,andhonly
(c)Usetheexpressionsin(b)abovetofindvaluesofkandh

.
10. InthefigurebelowOABisatriangleinwhichMdividesOAintheratio2:3andN

dividesOBintheratio4:1.ANandBMintersectsatX

(a)GiventhatOA=aandOB=b,expressintermsofaandb
(i)AN
(ii)BM

T

Q

R

P

O

S

M

~ ~ ~ ~ ~

~ ~

~
~

~ ~

~~ ~
~ ~

X
X

A

O

M

BN




   
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~ ~ ~ ~

~~ ~

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

forOXintermsofa,b,sandt.FindthevalueofsandthencewriteOXinterms
ofaandb

11. AstudenttravelingabroadforfurtherstudiessetsasideKshs.115800tobeconvertedintoUS
dollarsthroughabankattherateof76.84perdollar.Thebankchargesacommissionof2½%
oftheamountexchanged.IfheplanstopurchasetextbooksandstationeryworthUS$270,how
muchmoney,tothenearestdollar,willhebeleftwith?

12. Giventhat:-r=5i–2jandm=-2i+6j–karethepositionvectorsforRandMrespectively.
FindthelengthofvectorRM

13. OABCisatrapeziuminwhichOA=aandAB=b.ABisparalleltoOCwith2AB=OC.
TisapointonOCproducedsothatOC:CT=2:1.AtandBCintersectatXsothatBX=hBC
andAX=KAT

(a)Expressthefollowingintermsofaandb:-

(i)OB

(ii)BC

(b)ExpressCXintermsofa,bandh

(c)ExpressCXintermsofa,bandk

(d)Hencecalculatethevaluesofhandk

14. Giventhata =2i+j–2kand b=-3i+4j–kfind:-

|a+b|.

15. Inthefigurebelow,Eisthemid-pointofBC.AD:DC=3:2andFisthemeetingpointof

BDandAE

IfAB=bandAC=c;

(i)ExpressBDandAEintermsofbandc



~ ~ ~ ~ ~ ~~
~

~

~ ~ ~ ~
~ ~

~

~

~

~

~~

~~

~

~ ~

~

~ ~

~

~ ~
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(ii)IfBF=tBDandAF=nAE,findthevaluesoftadn

(iii)StatetheratiosinwhichFdividesBDandAE

16. ThecoordinatesofpointO,A,BandCare(0,0)(3,4)(11,6)and(8,2)respectively.

ApointPissuchthatthevectorOP,BA,BCsatisfythevectorequationOP=BA+½BC

FindthecoordinatesofP

17. ApointQdividesABintheratio7:2.GiventhatAis(-3,4)andB(2,-1).

Findtheco-ordinatesofQ
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37.Representationofdata
1.Belowisahistogram,draw.

Usethehistogramabovetocompletethefrequencytablebelow:

2. Wambui spenther
salaryasfollows:

Food 40%
Transport 10%
Education 20%
Clothing 20%
Rent 10%

Drawapiecharttorepresenttheaboveinformation

2.Theexaminationmarksinamathematicstestfor60studentswereasfollows;-

60 54 34 83 52 74 61 27 65 22
70 71 47 60 63 59 58 46 39 35
69 42 53 74 92 27 39 41 49 54
25 51 71 59 68 73 90 88 93 85
46 82 58 85 61 69 24 40 88 34
30 26 17 15 80 90 65 55 69 89
Class Tally Frequency Upperclasslimit
10-29
30-39
40-69
70-74
75-89
90-99

Fromthetable;
(a)Statethemodalclass
(b)Onthegridprovided,drawahistogramtorepresenttheaboveinformation

Length Frequency
11.5≤x≤13.5
13.5≤x≤15.5
15.5≤x≤17.5
17.5≤x≤23.5

4.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

5.0

0.5 11.5 23.5
Length

17.515.513.5

Fr
eq

ue
nc

y
de

ns
ity
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4. Themarksscoredby200from4studentsofaschoolwererecordedasinthetablebelow.
Marks 41–50 51–55 56–65 66–70 71–85
Frequency 21 62 55 50 12

(a)Onthegraphpaperprovided,drawahistogramtorepresentthisinformation.
(b)Onthesamediagram,constructafrequencypolygon.
(c)Useyourhistogramtoestimatethemodalmark.

5. Thediagrambelowshowsahistogramrepresentingthemarksobtainedinacertaintest:-

(a)Ifthefrequencyofthefirstclassis20,prepareafrequencydistributiontableforthedata
(b)Statethemodalclass
(c)Estimate: (i)Themeanmark

(ii)Themedianmark

6. Thedatabelowshowsthenumberofsessionsdifferentsubjectsaretaughtinaweek.

Drawapiecharttoshowthedata:

Subject Eng Maths Chemistry C.R.E

No.ofsessions 8 7 4 3

7. Theheightof50athletesinMoiUniversityteamwereshownbelow:

Height(cm) 150-159 160-169 170-179 180-189 190-199 200-209

Frequency 2 9 12 16 7 4

i)Statethemodalclass

ii)Calculatethemedianheightoftheathletes

0
Marks

Fr
eq

ue
nc

y
D

en
si

ty

1

2

3

4

5

6

7

4.5 9.5 19.5 39.5 49.5
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8. Thetablebelowshowsthelengthof40mangotreeleaves;
Length(mm) Frequency Cumulativefrequency
118-126
127-135
136-144
145-153
154-162
163-171
172-180

3
4
10
12
5
4
2

3
7
17
29
34
38
40

(a)Determinethe;
(i)Modalclass
(ii)Medianclass

(b)Calculate; (i)themeanoftheleaves
(ii)themedianoftheleaves

38.Measuresofcentraltendency
1. Theresultsofamathematicstestthatahundredstudentstookareasshownbelow:-

(a)Determine(i)thevalueofX
(ii)Themodalclass

(b)Calculatethemean
(c)Themedian

2. Withoutusinglogarithmsorcalculatorevaluate:
2log105–3log102+log1032

3. Thetablebelowshowsheightsof50students:-
Height(cm) Frequency
140-144
145-149
150-154
155-159
160-164

3
15
19
11
2

(a)Statethemodalclass
(b)Calculatethemedianheight

Marks No.ofstudents
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69

4
6

10
14
X
24
14

6
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4. Inanexperiment,theheightof100seedlingsweremeasuredtothenearestcentimeter
andtheresultswererecordedasshownbelow;

Height(cm) 20-24 25-29 30-34 35-39 40-44 45-49
Frequency 3 19 25 20 18 15

Calculatethemedianheight

5. Giventhatx=-4isarootoftheequation2x2+6x–2k=0;Find;
(a)thevalueofk
(b)thesecondroot

Marks 60–62 63–68 69–73 74–80
Frequency 10 20 40 15

7. Thetablebelowshowsthedistributionofmarksobtainedbysomecandidatesinamathematics
test

Marks 30-39 40-49 50-59 60-69 70-79 80-89 90-99
No.ofcandidates 2 3 10 12 8 3 2
c.f

a)statethetotalnumberofcandidateswhosatthetest
b)statethemodalclass
c)calculatethemeanmarkusinganassumedmeanof64.5marks
d)calculatethemedianmark

8. Findthesestatisticsofthefollowingdata4,2,2,6,1,3,4,1,4
a)Mode
b)Median
c)Mean

9. (a)Themarksscoredbyagroupofformtwostudentsinamathematicaltestwereasrecorded
inthetablebelow:-

(a)(i)Statethemodalclass
(ii)Determinetheclassinwhichthemedianmarklies

(iii)Usinganassumedmeanof54.5,calculatethemeanmark

10. Sixweeksafterplanting,theheightofmaizeplantsweremeasuredcorrecttothenearest
centimeter. Thefrequencydistributionisgiveninthetablebelow:

Height(x) 0≤x<4 4≤x<8 8≤x<12 12≤x<16 16≤x<20
Frequency 3 8 19 14 6

Estimatethemedianheightoftheplants

11. Belowaremarksscoredbystudentinmathstalkinsciencecongress.
Marks 1-5 6–15 16–20 21–35 36–40 41–50

No.ofstudents 1 3 6 12 5 3

Drawahistogramfromthetableabove.

Marks 0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99
Frequency 1 2 4 7 10 16 20 6 3 1
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39.Linearmotion
1. TwomotoristsKinyuaandNyaboketravelledbetweentwotownsKandMwhich

are580kmapart.KinyuastartedfromKat6.20a.mandtraveledtowardsMat90km/hr.
NyabokestartedfromtownM12/3hourslaterandtraveledtowardstownKatanaverage
speedof120km/h.Atasmallshoppingcentrealongtheway,Kinyuahadasnackandcar
checkfor20minutesbeforeproceeding

(a)(i)HowfarfromtownMdidtheymeet?
(ii)Atwhattimedidtheymeet?

(b)ArallydriverstartsfromtownMgoingtotownkat9.30a.m.Ifheaverages180km/hr,
CalculatethedistancefromKandthetimewhentherallydriverovertookNyaboke

2. ThedistancebetweentwotownsAandBis150km.AcarstartsfromtownAat
10.00a.mandtravelsatanaveragespeedof80km/htowardsB.Atransitlorrytravels
fromBat10:15a.mtowardstownAatanaveragespeedof40km/h.Atwhattimewill
thetwovehiclesmeet?

3. Thediagrambelowshowsthespeed-timegraphforabustravelingbetweentwotowns.
Thebusstartsfromrestandacceleratesuniformlyfor50seconds.Itthentravelsataconstant
speedfor150secondsandfinallydeceleratesuniformlyfor100seconds.

Giventhatthedistancebetweenthetwotownsis2700m,calculatethe;
(a)maximumspeedinkm/h,thebusattained
(b)acceleration
(c)distancethebustraveledduringthelast50seconds
(d)timethebustakestotravelthefirsthalfofthejourney

4. Acyclistcoversadistanceof45kilometresataspeedof10km/handafurther45
kilometresat15km/h.Findhisaveragespeedforthejourney

5. AlorrylefttownAfortownB1¼hoursbeforeacar.Thelorryandthecararetraveling

inthesamedirectionat80kmh-1and120kmh-1respectively.Aftertheovertake,thecar

movedfor anotherhoursbeforereachingtownB.Calculate:

(a)Thetimethecartookbeforeovertakingthelorrycompletely

(b)Thedistancebetweenthetwotowns
(c)ThetimethelorrywilltaketoreachtownBafterthearrivalofthecar

6. AcountrybusleftNairobiat10.45a.mandtraveledtowardsMombasaatanaveragespeed
of60km/h.AmatatuleftNairobiat1:15p.monthesamedayandtraveledalongthesame
roadatanaveragespeedof100km/h.ThedistancebetweenNairobiandMombasais500km.

199
800

Speedm/s

Timeinseconds
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(a)Determinethetimeofthedaywhenthematatuovertookthebus
(b)BothvehiclescontinuetowardsMombasaattheiroriginalspeeds.Howlonghadthe

matatu waitedbeforethebusarrived?

7. TwopassengertrainsAandBwhichare240mapartaretravellingat164km/hand88km/h
respectivelyapproachonanotheroneastraightrailwayline.TrainAis150mlongandtrain
Bis100mlong.Determinethetimeinsecondsthatelapsesbeforethetwotrainscompletely
passeachother

8. Abus5mlongcompletelyovertakesatrailer15mlongtravellinginthesamedirectionin4.8.
seconds.Ifthespeedofthebusis40km/hr,determinethespeedofthetrailerinkm/hr.

9. FindtheLCMandGCDofthefollowingnumbers:2x3x53 and24x32 x52.

10. AboatsailsfromapointAtoapointBupstream,adistanceof30kmandbacktoAin3hrs12
min.Thecurrentintheriverisflowingat5km/hr.Determinethespeedoftheboatinstillwater.

11.. TwofriendsOjwangandDavidlive40kmapart.OnedayOjwanglefthishouseat9.00a.m.
andcycledtowardsDavid’shouseatanaveragespeedof15km/h.Davidlefthishouseat10.30
a.m.onthesamedayandcycledtowardsOjwang’shouseatanaveragespeedof25km/h.
a)Determine;

(i)ThedistancefromOjwang’shouse,wherethetwofriendsmet.
(ii)Thetimetheymet.
(iii)HowfarOjwangwasfromDavid’shousewhentheymet.

b)Thetwofriendstook10minutesatthemeetingpointandtheycycledtoDavid’s
houseatanaveragespeedof12km/h.FindthetimetheyarrivedatDavid’shouse.

12. Mr.KamaulefttownSat6.00a.mandtravelsatanaveragespeedof24km/hrtowardsR.
Mrs.RonohlefttownRtotownS10minuteslaterandarrivedat7.00a.m.Ifdistance
RS=42km, find;
(a)Whereandwhentheywillmeet
(b)ThetimeKamauarrivedatR
(c)Ifat7.00a.manothertravelerleftSandtravelstowardsRatspeedtwicethatof

Mrs.Ronoh,findwhereandwhenMr.Kamauwasovertakenbythetravelerifso

13. Atrain100mlongtravellingat72km/hr,overtakesanothertraintravelinginthesame

directionat56km/hrandpassesitcompletelyin54seconds.

i)Findthelengthofthesecondtrain

ii)Findalsothetimetheywouldhavetakentopassoneanotheriftheyhadbeentraveling

atthesespeedsinoppositedirections

14. Anunskilledworkermayeitherwalktoworkalongaroute5kmtotakeabusjourneyof7km.

Theaveragespeedofthebusis24km/hrfasterthanhisaveragespeed.Takingtheaverage

walkingspeedasxkm/hr;

(a)Writedownexpressionsfortimeofthejourney;
(i)Whenwalking
(ii)Whenusingthebus

(b)Thejourneybybustakes36minuteslessthanthejourneyonfoot,findhiswalkingspeed
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(c)Hencefindthetimehetakestotalktowork

15. At1.50p.m.amatatuistravelingat80km/handitis40kmbehindamotorcycletraveling
at60km/h.
(a)Afterhowlongwillthematatuovertakethemotorcycle?
(b)Atwhattimewillthematatuovertakethemotorcycle?

16. AbusleftNairobiat8:00a.mandtraveledtowardsKisumuatanaveragespeedof80km/h.

At8.30a.m,acarleftKisumutowardsNairobiatanaveragespeedof120km/hr.Giventhat

thedistancebetweenNairobiandKisumuis400km,Calculate:-

(a)ThetimethecararrivedinNairobi
(b)Thetimethetwovehiclesmet
(c)ThedistancefromNairobitothemeetingpoint
(d)ThedistanceofthebusfromKisumuwhenthecararrivedinNairobi

17. TwotrucksAandBtravellingat28km/hrand26km/hrrespectivelyapproachoneanotheron
astraightroad.TruckAis10mlong,whiletruckBis15mlong.Determinethetimeinseconds
thatelapsesbeforethetruckscompletelypasseachother

40.Quadraticexpressionsandequation2

1. Completethetablebelowforthefunction (2mks)

(b)On

thegridprovideddrawthegraph for .Use2cmto represent1unit

onthex-axisand1cmtorepresent5unitsonthey–axis(4mks)

(c)Bydrawingasuitableline,usethegraphin(b)tosolvethe

i.equation (2mks)

ii.equation (2mks)

1. (a)Useaconvenientscaletodrawthegraphofy=-x2+5x–3fortherange-2x6
(b)Useyourgraphtodeterminetherootsoftheequation5x–x2–3=0

(c)Useyourgraphtosolvetheequation2x–x2+3=0bydrawingasuitablestraightline

2. Findaquadraticequationwhoserootsare2.5+3and2.5– 3,expressingitintheform

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

2x3 -128 -54 0 2 16

5x2 80 45 20 5 0 5 20

-x 4 3 0 -1

-6 -6 -6 -6 -6 -6 -6 -6

y -50 -6 0
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ax2+bx+c=0 Wherea,bandcareintegers

3. Findtheproductsof17.3and13.8.Findalsothepercentageerroringettingtheproduct.
4. (a)Completethetablebelowfortheequation:-y=x2+3x–6for-6x4

(b)Usingascale1cmtorepresent2unitsinbothaxes.Drawthegraphofy=x2+3x–6
(c)Useyourgraphtosolve:-

(i)X2+3X=6
(ii)X2+3X–2=0

5. (a)Completethetableforthefunction: y=2x2+3x+1

x -4 -3 -2 -1 0 1 2 3
2x2 18 0 18
3x+1 -7 0 10
y 11 1 6

(b)Usethetablein(a)abovetodrawthegraph:-y=2x2+3x+1for-4x3
(c)Usethegraphin(b)tosolvetheequation:-

(i)2x2+4x–3=0

(ii)x2+3x+2=3
2

x -6 -5 -4 -3 -2 -1 0 1 2 3 4
y 12 -6 -6 22
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6. AyouthgroupdecidedtoraiseKsh480,000tobuyapieceoflandcostingKsh.80,000per
hectare.Beforetheactualpaymentwasmade,fourofthememberspulledoutandeachofthose
remaininghadtopayanadditionalKshs.20,000.
(a)Iftheoriginalnumberofthegroupmemberswasx,writedown;

(i)Anexpressionofhowmucheachwastocontributeoriginally.
(ii)Anexpressionofhowtheremainingmembersweretocontributeafterthefourpulledout.

(b)Determinethenumberofmemberswhoactuallycontributedtowardsthepurchaseofthe
land.

(c)Calculatetheratioofthesupposedoriginalcontributiontothenewcontribution.
(d)Ifthelandwassub-dividedequally,findthesizeoflandeachmembergot. (2mk)

7. a)Drawthegraphofy=2x2+x–2giventherange-3≤x≤2
b)Useyourgraphabovetosolve

i)2x2+x–2=0
ii)2x2+x–3=0
iii)2x2+x-5=0

8. ThreeplanesA,BandCleaveanairportPsimultaneouslyat9.30a.m.PlaneAflieson
abearingof070ofromPataspeedof400km/h.PlaneBfliesonabearingof290oata
speedof500km/h.PlaneCfliesonabearingof162ofromPataspeedof300km/h.

(Usescaledrawingforthisquestion)
(a)Showbyscaledrawing,therelativepositionsofthe3planesA,BandCthreehours

afterleavingairportP.(Usescale1cmrepresents200km)
(b)After3hours,BturnsandheadstraighttothecurrentpositionofAatthesame

speedithad.Determinethescaledrawing,thetimeittakestoreachthispoint,to
thenearestminute

(c)DeterminethebearinganddistanceofBfromCafterthefirst3hoursofflightafter
leavingP

9. a)Usetrapezoidalruletofindtheareabetweenthecurvey=x2+4x+4,thex-axisandthe
co-ordinatesx=-2andx=1.Takevaluesofxatintervalsof½unit.

b)Useintegrationtofindtheexactarea.Hencefindthepercentageerrorinyourapproximation.

10. a)Usetrapezoidalruletofindtheareabetweenthecurvey=x2+4x+4,thex-axisandthe
co-ordinatesx=-2andx=1.Takevaluesofxatintervalsof½unit.

b)Useintegrationtofindtheexactarea.Hencefindthepercentageerrorinyourapproximation.
11. Drawthegraphofy=2x2–4x-5forxbetween-3and5onthegridprovided

(a)Statethelineofsymmetryforthegraph
(b)Statetherangeofvaluesforwhich2x2–4x–50
(c)Onthesamesetofaxes,drawthegraphofy=2x+3
(d)Determinethesolutionstotheequation:2x2–4x–5=2x+3

12. Completethetablebelowfortheequationy=5+3x-2x2byfillingintheblankspace

X -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 3 3.5
Y -9 3 6 6 -4

(i)Usethevaluesfromthetableabovetodrawthegraphofy=5+3x-2x2 (3mks
(ii)Usethegraphto:-

(a)Findthemaximumpointofthefunction5+3x-2x2

(b)Determinetherangeofvaluesandgivetheintegralvalueswhichsatisfy
theinequality5+3x-2x2-2
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13. (a)Completethetablebelowforthefunctiony=2x2+4x–3

x -4 -3 -2 -1 0 1 2
2x2 32 8 2 0
4x–3 -11 -3 5
y -3 3 13

(b)Drawthegraphofthefunctiony=2x2+4x–3anduseyourgraphtoestimatetherootsof
theequation2x2+4x–3=0.

(c)Inordertosolvegraphicallytheequation2x2+x–5=0,astraightlinemustbedrawnto
intersectthecurvey=2x2+4x–3.Determinetheequationofthisline,drawitandhence
obtaintherootsoftheequation2x2+x–5=0to1decimalplace.

14. a)Completethetableforthefunctiony=1–2x–3x2 -3≤x≤3.

x -3 -2 -1 0 1 2 3
-3x2 -27 -3 0 -12
-2x 4 0 -6
1 1 1 1 1 1 1 1
y -20 1 -15

b)Usingthetableabove,drawthegraphofy=1–2x–3x2(Scale1cmrepresent0.5unitson

x-axisand1cmrep2unitsonthey–axisonthegridprovided.

c)Usethegraphin(b)abovetosolve.

(i)1–2x–3x2=0

(ii)2–5x–3x2=0

15. Aquadraticequationx2+ax–b=0hasroots1and-5,determinethevaluesofaandb

16. Findaquadraticequationwhoserootsare1.5+ 2and1.5– 2,expressingitinthe
form ax2+bx+c=0,wherea,b,andcareintegers

17. Ifa2+b2=89anda+b=13
(a)Findthevaluesof;

(i)a2+2ab+b2

(ii)2ab
(iii)a2–2ab+b2

(iv)a-b
(b)Determinethevaluesofaandb

41.Approximationanderrors
1. Arectangularroomhaslength12.0metresandwidth8.0metres.Findthemaximum

percentageerrorinestimatingtheperimeteroftheroom.

2. Inthisquestionmathematicaltablesorcalculatorshouldnotused.Thebaseandperpendicular
heightofatrianglemeasuredtothenearestcentimetersare12cmand8cmrespectively;
Find;
(a)theabsoluteerrorincalculatingtheareofthetriangle
b)thepercentageerrorinthearea,givingtheanswerto1decimalplace

3. Arectangularplatehasaperimeterof28cm.determinethedimensionsoftheplatethat
givethemaximumarea
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4. Awireoflength5.2miscutintotwopieceswithoutwastage.Oneofthepiecesis
3.08mlong.Whatistheshortestpossiblelengthofthesecondpiece?

5. Thedimensionsofarectangleare10cmand15cm.Ifthereisanerrorof5%ineachofthe
Measurements.Findthepercentageerrorintheareaoftherectangle.

6. Findtheproductsof17.3and13.8.Findalsothepercentageerroringettingtheproduct.

7. Themassofametalisgivenas14kgtothenearestl0g.Findthepercentageerrorinthis
measurement.

8. Completethetablebelowforthefunctionsy=cosxandy=2cos(x+30°)for0°≤X≤360°

X 0° 30° 60° 90
°

120° 150° 180° 210
°

240° 270° 300° 330° 360°

CosX 1 0.8
7

0.5 -0.5 0.87 -1.0 0.5 0 0.87 1

2cos
(x+
30°)

1.7
3

0 -
1.0

-2.0 -1.73 -1.0 1 1.73 2.00 1.73

a)Onthesameaxis,drawthegraphsofy=cosxandy=2cos(x+30°)for0°≤X≤360°
b) i)Statetheamplitudeofthegraphy=cosx°

ii)Statetheperiodofthegraphy=2cos(x+30°)
c)Useyourgraphtosolve

cosx=2cos(x+30°)

9. Giventhat8≤y≤12and1≤x≤6,findthemaximumpossiblevalueof:
y+x
y–x

42.Trigometry2
1. Iftanxo=12/5andxisareflexangle,findthevalueof5sinx+cosxwithoutusinga

calculatorormathematicaltables

2. Findgiventhat2cos3-1=0for0o360o

3. Withoutamathematicaltableoracalculator,simplify:Cos300oxSin120ogivingyouranswerin
Cos330o–Sin405orationalizedsurdform.

4. Expressinsurdsformandrationalizethedenominator.
1

Sin60oSin45o-Sin45o

5. Simplifythefollowingwithoutusingtables;
Tan45+cos45sin60

6. Simplifythefollowingsurdsintheformofa+bcwherea,b,andcareconstants
5 2

22-5 22-5

8. JohncyclesfromshoppingcentreAonabearingof120ofor5kmtoshoppingcentreB.Hethen

+
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2+ 5
2- 5

3+ 5
2+ 5 =a+b 5

__

cyclesonabearingof2000for7kmtotheshoppingcentreC.Calculateto1decimalplace.
a)ThedirectdistancefromAtoC.
b)ThebearingofAfromC.
c)BearingofBfromC.

43.Surds
1. Simplify; 3 1 leavingtheanswerintheforma+bc,wherea,bandcare

rationalnumbers7–2 7

2. Giventhat:-
Findthevaluesofaandbwhereaandbarerationalnumbers

3.If:- 14 - 14 =a 7+b2
7-12 7+ 2 Findthevaluesofaandb,whereaandbarerationalnumbers *

4. Rationalizethedenominator2- 2 andexpressyouranswerintheformofa+c 2
(2–1)3

5. ThefigurebelowisarightpyramidwitharectangularbaseABCDandvertexV.

OisthecentreofthebaseandMisapointonOVsuchthatOM=1/3OV,AB=8cm,BC=6cm
andVA=VB=VD=VC=15cm.Find;
i)TheheightOVofthepyramid.
ii)TheanglebetweentheplaneBMCandbaseABCD.

6. Findthevalueofywhichsatisfiestheequation
Log105–2+log10(2y+10)=log10(y–4)

7. Simplifytheexpression√3 -√2 givingyouranswerintheforofa+b√c.
√3 +√2

44.Furtherlogarithms

1. Inthisquestion,showallthestepsinyourcalculations,givingtheanswerateachstage.
Uselogarithmscorrectto4decimalplaces,toevaluate; (1934)2x 0.00324

Log746
2. Thetablebelowshowsmonthlyincometaxrates

MonthlytaxablepayinKE Rateofthetax(Kshs/E)
1–342 2
343–684 3
685–1026 4

1027–1368 5
1369–1710 6
1710andabove 7

Mr.KamauwhoisacivilservantearnsaMonthlysalaryofKshs.20000andisprovidedwithahouseata

15cm

6cm

C

A

B8cm

D

V

O

+
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nominalrentofKshs.700permonth
a)Taxablepayistheemployee’ssalaryplus15%lessnominalrent.CalculateMr.Kamau’s

taxablepay
b)CalculatethetotaltaxMr.Kamaupays
c)Mr.KamauisentitledtoapersonalreliefofKshs.600permonth.Whatwashisnettax .
d)Mr.Kamauhasthefollowingdeductionsmadeonhispay;

LoanrepaymentofKshs.2100permonth
NSSFKshs.200permonth
WCPScalculatedat2%ofmonthlysalary

CalculateMr.Kipchokesnetpay

3. AmanboughtamatatuatKshs.400,000inJanuary1999.Itdepreciatedatarateof16%
perannum.Ifhevalueditsixmonths,calculateitsvalueinJanuary2003

4. Thetableshowscorrespondingvaluesofxandyforacertaincurve;

Using3stripsandmid-ordinateruleestimatetheareabetweenthecurve,x-axis,
thelinesx=1andx=2.2

5. Evaluatewithoutusingacalculatorormathematicaltables.
Log32+log128–log729
Log32+log2–log27

6. Findthevalueofxthatsatisfiestheequation:-
log(x+5)=log4–log(x+2)

7. FindtheleastnumberoftermsforwhichthesumoftheGP100+200+400+………………..
exceeds3100.

8. Atwodigitnumberisformedfromthefirstfourprimenumbers.
a)Drawthetabletoshowthepossibleoutcomes,ifeachnumbercanbeusedonlyonce.
b)Calculatetheprobabilitythatanumberchosenfromthedigitnumbersisanevennumber

9. Findthegradientofalinejoiningthecentreofacirclewhoseequationisx2+y2–6x=3–4y
andapointP(6,7)outsidethecircle..

10. Aladyinvestsshs.10,000inanaccountwhichpays16%interestp.a.Theinterestis
compoundedquarterly.Findtheamountintheaccountafter1½hrs

11. Uselogarithmtablestoevaluate
13.6cos40o

63.5

12. Withoutusinglogarithmsorcalculatorevaluate:
2log105–3log102+log1032

13. Evaluatewithoutusingtablesorcalculators.
Log3x+8 -3log2=log x-4

x 1.0 1.2 1.4 1.6 1.8 2.0 2.3
y 6.5 6.2 5.2 4.3 4.0 2.6 2.4

3
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45.CommercialArithmetic2
1. ChepkemoiboughtanewwashingmachineforKshs.420,000.Itsvaluedepreciatedover

thenext5yearsatthefollowingrates;15%,13%,12%,9%and7%.Forthenext6years,
therateofdepreciationremainedconstantat5%thentherateofdepreciationremainedat4%
each.Howlongdidittakeforthevalueofthewashingmachinetobe1/3ofitsoriginalvalue?
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2. Thetablebelowshowsincometaxratesfortheyear2006

Taxableincomeinshs.Pa Rateoftaxin%
1–120,000 10

120,001–240,000 15
240,001–360,000 25
360,001–480,000 35
Over480,000 50

Nafulaismarriedandclaimsataxreliefofshs.1,120permonth.Shestaysinacompanyhouse
Forwhichshepaysanominalrentofshs.1200permonth.Shefoundthatinaparticularmonth,

heremployerdeductedshs.4830astax.Ifsheisentitledtoamaximuminsurancepolicy;relief
ofshs.600permonth.Calculatehermonthlysalary. (10mks)

3. Thefigurebelowrepresentstwopulleywheels,centresAandBwitharubberband
CDEFGHCstretchedroundthem.RadiusofwheelcentreA=16cm,AB=30cm.CD,
GFaretangentstothecircles <CAB=86.3°

a)calculatethelengthofthebeltCD
b)FindtheangleABD
c)Findthelengthofthebeltthatwouldgoroundthepulleys(CDFGHC)

4. Inthefigurebelow,ABCDisacyclicquadrilateralandBDisadiagonal.EADFisastraightline,
CDF=68o,BDC=45oandBAE=98o.

Calculatethesizeof:
a)ABD.
b)CBD

5. AcustomerdepositedKsh.15,500inasavingsaccount.Findtheaccumulatedamount
after3½ yearsifinterestwaspaidat16%perannumcompoundedsemi-annually

6. Aretailermixesthreetypesofrice,Bismatticostingshs.120pertinwithPishoricostingshs.150
pertinandAheroricecostingshs.80pertinintheratiox:1 :2respectively.Ifhesellsthe

E

A

D

F

B

C

98o

45o

68o

B

F

D

86.3o

G

H A

C
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mixtureatshs.137.50pertinmakingaprofitof25%.Calculatethevalueofx.

7. Ashantiisasaleswomanandearnsacommissiononsalesbasedonthemonthlyratesshown
inthetablebelow:-

Inaddition,sheearnsabasicmonthlypayofKshs.6700.Duringacertainmonth,sheearned

atotalsalaryamountingtoKshs.8368.Howmuchworthofsalesdidshemake?

9. Thetablebelowshowstheannualincometaxratesforacertainyear.

TotalincomepermonthinKshs. RatesinKshs.Per£
1-10164
10165–19740
19741–29316
29317–33892
388983andabove

2
3
4
5
6

Automaticpersonalreliefshs.1162

KiptooearnsamonthlysalaryofKshs.25000.Heisentitledtohouseandmedicalallowances

ofKshs.12000andKshs.3000respectively

Calculate:

(a)Histaxableincomepermonth

(b)Hismonthlytaxpayable

(c)Hisannualtaxpayable

10. AcompanyemployeeearnsabasicsalaryofKshs.25,000andisalsogiventaxableallowances
amountingtoKshs.10,480.

Monthlytaxableincome RateinKshs./Pound
1-4350
4351–8900
8901-13455
13451–18005
18006andabove

2
3
4
5
6

Usingthetableoftaxationabove:-

(a)Calculatetheemployee’staxableincome

(b)IftheemployeeisentitledtoapersonaltaxreliefofKshs.800permonth,determinethenettax

(c)Iftheemployeewasgiven40%increaseinhisincome,calculatethepercentageincrease

Sales(Kshs) Commissionrate%ofsales
Thefirst5000 10%
Thenext3000 15%
Salesabove8000 20%
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inhisincometax
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11. Acertainamountofmoneywasinvestedatcompoundinterestof10%compounded

everytwoyearsfortenyears.Giventhattheinvestorinvestedatotalof500,000/=atthe

endofthetenyears,findtheamountofmoneyinvestedtothenearestshillings

12. ThecashpriceofaT.VsetisKsh.26,000.Lindaboughtthesetonhirepurchasetermsby

payingadepositofKsh.6,000andthebalanceby24equalmonthlyinstallmentsof

Khs.1,045.30.Findthecompoundrateofinterestperyear.

.
13. WhatwouldKshs.15000amounttoafter3yearsat16%perannumcompoundedquarterly?
14. Incomeratesforincomeearnedwerechargedasfollows:

IncomeinKshs.p.m RateinKshs.persh.20

1-8400 2

8401-18,000 3

18,001-30,000 4

30,000-36,000 5

36,001-48,000 6

48,001andabove 7

AcivilservantearnsamonthlysalaryofKsh.19,200.HishouseallowanceisKsh12,000per

month.OtherallowcespermontharetransportKsh.1300andmedicalallowanceKsh.2300.

HeisentitledtoafamilyreliefofKshs.1240permonth.

Determine:
a)(i)Histaxableincomepermonth.

(ii)Nettax.

b)Inaddition,thefollowingdeductionsweremade

NHIF shs.230
Servicecharge Kshs.100
Loanrepayment Kshs.4000
Co-operativesharesofKshs.1200.

Calculatehisnetsalarypermonth.

15. Usethetaxationratesinthetablebelowtoanswerthequestionsthatfollow;-
TaxableincomeinK£p.a Rate%perK£

1-4500
4501-7500

7501–10500
10501–13500
13501–16500

0ver16500

10
15
20
25
30
35

Themanagerofacertaincompanyisentitledtoamonthlypersonalreliefofshs.3000

andhertax(PAYE)iskshs.9000permonthsheisalsodeductedNHIFshs.350permonth,

WCPSshs.800permonthandcooperativesharesshs.1200permonth,calculate
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(a)Themanagerstotaldeductionspermonth

(b)Totaltaxpermonth

(c)Themanager’sannualgrosssalary

(d)Themanager’smonthlybasicsalaryifhermonthlyallowanceandmedicalallowances

are10000and2000shillings

16. Thetablebelowshowstheincometaxforacertainyear;
Monthlytaxableincome(Kshs.) Taxrates(%)

1-9680
9681-18800

18801–27920
27921–37040

37940andabove

10%
15%
20%
25%
30%

Inthatyear,OderopaidanettaxofKshs.5,512permonth.Histotalmonthlytaxableallowances
amountedtoKshs.15,220andhewasentitledtoamonthlypersonalreliefofkshs.1,162.
Everymonththefollowingdeductionsweremade;
N.H.I.FKshs.320
UnionduesKshs.200
Co-operativesharesKshs.7,500
(a)CalculateOdero’smonthlybasicsalaryinKshs
(b)Calculatehismonthlysalary

17. (a)Acarisworthshs.800,000whennew.Duringthefirstyearitdepreciatesby20%
ofitsvalueandintheseconditdeprecatesby5%ofitsvalueatthestartoftheyear.
Duringthethird,fourthandfifthyear,depreciationrateis10%.Howmuchlesswill
itcostattheendofthefifthyear?

(b)Findbyhowmuchthecompoundinterestwillexceedsimpleinterestonshs.3,000
fortwoyearsat15% peryear

18. Thetablebelowshowstheincometaxrates:
Incomepermonth(K£)RateinKshsper£

1-325 2
326– 975 3
976-1300 5

1301–1625 6
Over1625 7.50

Mr.MisoiisapublicservantwholivesinagovernmenthouseandpaysanominalrentofKshs.1,220per
month.HeearnsabasicsalaryofKshs.24,800andahouseallowanceofKshs.12,000permonth.He
isentitledtoamonthlyreliefofkshs.1620.
(a)Calculatehismonthly;

(i)TaxableincomeinK£
(ii)Taxpayablewithoutrelief
(iii)Taxafterrelief

(b)Apartfromtheincometax.Thefollowingmonthlydeductionsaremadefromhisearnings
-HELBloanrepaymentKshs.2400
-HealthinsurancefundKshs.1200
-2%ofBasicsalaryunionfee

Calculate:-(i)thetotalmonthlydeductionmadeonMr.Misoi’sincome
(ii)Mr.Misoi’snetincomepermonth
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19. Josephboughtacameraonhirepurchase(H.P)termbypayingadepositofshs.7200
andclearedthebalancein24equalmonthlyinstallmentseachof1250.
(a)findthehirepurchasepriceofthecamera
(b)thehirepurchasepriceofthecamerais24%higherthanthecashprice.Findthe

cashpriceofthecamera
(c)Kangaratookaloanfromafinancialinstitutionandboughtthecamerawithcash.

Herepaidtheloanat18%p.acompoundinterestattheendofthetwoyears.Find
thetotalinterestpaidbyKangara.

20. Incometaxforalltheincomeearnedwaschargedattheratesshown.

TotalIncomep.a(K.£) RateinshperK£

1–1980

1981–3960

3961–6440

6441–7920

7921–9900

Excessof9900

2

3

5

7

9

10

(a)WanyonyiearnedasalaryofKshs.10,500permonth.Inadditionhewasgivenahouse
allowanceofKshs.6500permonth.HegottaxreliefofKshs.300permonth.
Find; (i)Histaxableincomep.a

(ii)Incometaxhepayspermonth.
(b)Apartfromincometaxthefollowingdeductionsaremadepermonth.NHIFofKshs.320,

widowandpensionschemeof2%ofhisgrosssalary.Calculatehisnetmonthlypay.

46.Circles–chordsandtangents

1. InthefigurebelowangleBAC=52o,angleACB=40oandAD=DC.Theradiusof
thecircleis7cm.EFisatangenttothecircle

(a)Find;givingreasons
(i)angleDCF

(ii)angleAOB(obtuse)
(b)CalculatetheareaoftheshadedsegmentAGB

A

F

C

E

B O
D

40o

52o

G
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2. Inthefigurebelow,Oisthecentreofthecircle.AngleCBA=50oandangleBCO=30o.
FindthesizeoftheangleBAC

3. Inthegivenfigure,OisthecentreofthecircleandAOBPisastraightline.PTisa
tangenttothecircle.IfPT=12cmandBP=4cm.findtheradiusofthecircle

4. InthefigurebelowAODisadiameterofthecirclecetreO.BCisachordparalleltoAD.FEisa
tangenttothecircle.OFbisectsangleCOD.AngleBCE=angleCOE=20oBCcutsOEatX

Calculate;
(a)angleBOE
(b)angleBEC
(c)angleCEF
(d)angleOXC
(e)angleOFE

•

A
O

D

F

E
C

B 20o

20o
X

O

A

P

T

4cm

12cm

B

A

C

O

50o

30o

B
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5. Thefigurebelowshowstwopulleysofradii6cmand4cmwithcentresAandBrespectively.
AB=8cm.ThepulleysareconnectedbyastringPQXRSY

Calculate:
(a)LengthPQ
(b)PASreflex
(c)LengthofarcPYSandQXR
(d)ThetotallengthofthestringPQXRSY

6. a)TwopipesAandBcanfillatankin3hrsand4hrsrespectively.PipeCcanemptythefulltank
in6hrs.
i)HowlongwouldittakepipesAandBtofillthetankifpipeCisclosed?

ii)Startingwithanemptytank,howlongwouldittaketofillthetankwithallpipesrunning?
b)ThehighqualityKencoffeeisamixtureofpureArabicacoffeeandpureRobustacoffeein

theratio1:3bymass.PureArabicacoffeecostsshs.180perkgandpureRobustacoffeecosts
sh120perkg.Calculatethepercentageprofitwhenthecoffeeissoldatsh162perkg.

7. Inthefigurebelow,ABCDisacyclicquadrilateralandBDisadiagonal.EADFisastraightline,
CDF=68o,BDC=45oandBAE=98o.

Calculatethesizeof:
a)ABD.
b)CBD

8. ThefigurebelowshowsacirclecentreO.ABandPQarechordsintersectingexternally
atapointC.AB=9cm,PQ=5cmandQC=4cm.Findthevalueofx

C

P

B
x

4cm

A

5cm

9cm

E

A

D

F

B

C

98o

45o

68o

Y

P
Q

X

R

S

A B

8cm
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9. ThechordsABandPQintersectsinternallyatO.GiventhatthelengthofOP=8cm,
OA=4.5cmandOQ=6cm.CalculatethelengthofOB

10. InthefigurebelowABCisatangenttothecircleatB.giventhat<ABG=40º,
<BGD=45º,and<DBE=25ºasshownbelow.

Findthesizesofthefollowinganglesgivingreasonsineachcase:
a)BDG
b)DGE
c)EFG

d)CBD
e)BCD

11. Thefigurebelowshowstwointersectingcirclesradii8cmand6cmrespectively.
Thecommon chordAB=9cmadPandQarethecentresasshown:

(a)Calculatethesizeofangles:-
(i)APB

(ii)AQB

A

B

QP

8cm
6cm

P

B Q

A

O

4.5cm8cm

6cm
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(b)Calculatetheareaoftheshadedregion

12. ThefigureOandParecentresoftwointersectingcircles.ABEistangenttocircleBCD
atBangleBCDis42o

(a)Givingreasonsforyouranswer,find:-
(i)CBD
(ii)DOB
(iii)DAB
(iv)CDA

b)ShowthatADBisisosceles

13.

InthefigureaboveK,M&Parepointsonastraightline.PNisatangentofthecirclecentreO.
AngleKOL=130oandangleMKN=40o.Find,givingreasons,thevaluesofangles.
(i) MLN
(ii) OLN
(iii) LNP
(iv) MPN
(v) LMO

14. Inthediagrambelow,Oisthecentreofthecircleofradius8cm.BAandBCaretangents
tothecircleatAandCrespectively.PDisthediameterandACisachordoflength8cm.

AngleADC=120o.ARCisanarcofthecircle,CentreBandradius4.6cm
Calculatecorrectto2decimalplaces
(a)AngleABR
(b)AreaofsectorsABCRandOAPC
(c)Areaoftheshadedpart

A

C

•OB P R
D

N

 O

C
42o

A

D

E

B

P
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15. Inthefigurebelow,ATXisatangenttothecircleatpointT,ABCisastraightline,angle
ABT=100o,angleXTD=58oandlineAB=lineBT.CandDlieonthecircle

Findbygivingreasons,thevalueofangle:
(a)TDC
(b)TCB
(c)TCD
(d)BTC
(e)DTC

16. Inthefigurebelow,B,D,E,FandGareonthecircumferenceofthecirclecentreO.A,B
andCformatangenttothecircleatpointB.GDisthediameterofthecircle.Giventhat
FG=DE,reflexangleGOB=252°,anglesDBC=36°andFEG=20°

Givingreasonsineachcasefindtheangles:
a)GEB
b)BED
c)OBE
d)BGE
e)GFE

17. XYZisatriangleinwhichx=13.4cm,Z=5cmandXYZ=57.7o.Find:
(i)LengthofXZ
(ii)Thecircumradiusofthetriangle

18. Inthefigureshownbelow,thecentersofthetwocirclesareAandB.PQ isa
commonchordtothetwocircles.AP=6cm,BP=4cmandPQ=5cm

CBA

D

100o

T

X

58o

D

36o

252o

20o

C
BA

G

F E

O
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Calculatetheareaoftheshadedregion(takeas3.142)
19. InthefigurebelowNRisadiameterofthecirclecentreO.AnglePNR=7500∠NRM=500

and∠RPQ=350.MRSandPQSarestraightlines.

Givingreasonsforeverystatementyouwrite,findthefollowingangles
(a)∠PQR *
(b)∠QSR
(c)Reflex∠POR
(d)∠MQR
(e)∠PON

20. Inthediagrambelow,ATXisatangenttothecircleatpointT,ABCisastraightline,
ABT=100o,XTD=58oandthelineAB=BT

Findgivingreasonsthevalueof:
(a)TDC
(b)TCB
(c)TCD

(d)BTC
(e)DTC

21.

N

M

R

50
º

O

P
75
º 35

º

S

100o

58o

A

B

T

X
D

C
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InthefigureaboveAB=6cm,BC=4cmDC=5cm.FindthelengthDE.

22. TheeleventhtermofanAPisfourtimesthesecondterm.Ifthesumofthefirstseventerms
oftheAPis175,findthefirsttermandthecommondifference

23. InthediagrambelowABEisatangenttoacircleatBandDCEisastraightline.

IfABD=60o,BOC=80oandOisthecentreofthecircle,findwithreasonsBEC

24. ThecirclebelowcircumscribesatriangleABCwhereAB=6.3cm,BC=5.7cmand
AC=4.8cm.Findtheareaoftheshadedpart(useπ=3.142)

25.

(a)OisthecentreofthecircleandQOTSisadiameter.P,Q,RandSarepointsonthe
circumferenceofthecircle.AnglePQS=38oandangleQTR=56o.
Calculatethesizeof;

(i)PRQ
(ii)RSQ
(b)GiventhatAvariesdirectlyasBandinverselyasthecubeofCandthat;

A=12whenB=3andC=2.FindBwhenA=10andC=1.5
(c)Aquantityyispartlyconstantandpartlyvariesinverselyasthesquareofx.

Thequantityy=7whenx=10andy=5½whenx=20.Findthevalueofywhenx=18

4.8cm

5.7cm

6.3cm

B

C

A

Q

R
S

P

56oT

O

38o
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26. ThefigurebelowshowstwointersectingcircleswithcentresPandQandradius5cm
and6cmrespectively.ABisacommonchordoflength8cm.Calculate;

:

(a)thelengthofPQ
(b)thesizeof;

(i)angleAPB
(ii)angleAQB

(c)theareaoftheshadedregion

27. TriangleABCisinscribedinthecircle.AB=7.8cm,AC6.6cmandBC=5.9cm.Find:

(a)Theradiusofthecirclecorrecttoonedecimalplace
(b)Theareaoftheshadedregion

28. ThefigurebelowshowstwocirclescentresAandBandradii6cmand8cmrespectively.The
circlesintersectatPandQ.AnglePAB=420andangleABQ=300.

(a)Findthesizeof∠PAQandPBQ.
(b)Calculate,toonedecimalplacetheareaof:

(i)SectorAPQandPBQ.
(ii)TriangleAPQandPBQ.
(iii)Theshadedarea(takeπ22)

29. Theminutehandofaclockis6.5cmlong.Calculatethedistanceincmmovedbyitstip
between10.30am.and10.45a.m.to2dpl.

A

P Q

B

6cm5cm

7.8cm

6.6.cm
5.9cm

B

C

A

42º

30º
B

8cm6cm

qQ

A

P
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~ ~

~~ ~ ~~

47.Matrices
1. GiventhatAis 3 2 andA 1 2

4 -1 11 11

4 -3
11 11

Findthevalueofaandbintheexpression: (3mks)
3 2 a = 12
4 -1 b 5

2. Solvefortheunknownsgiventhatthefollowingisasingularmatrix.
1 2
x x-3

3. GiventhatA= andB= andthatC=AB,findC-1

4. Bisamatrix 3 2 andCisthematrix 9 -3
2 2 2 1

.IfAisa2x2matrixandAxB=C.determinethematrixA.
5. Anobjectofarea20cm2undergoesatransformationgivenbythematrix

-1 -2 followedby 2 3 findtheareaofthefinalimage.
4 3 -1 2

6. FindthematrixBsuchthatAB=IandA= 3 2 .Hencefindthepointofintersectionofthe
-1 3

lines3x+2y=10and3y–4=x.

7. GiventhatP= andQ= find;thematrixproductPQ.Hencesolvethe
simultaneousequationsbelow:-

2x–3y=5
-x+2y=–3

8. Solveforxandyinthefollowingmatrixequationusingeliminationmethod

½ -¼ x 2
2/5

1/6 y 6

9. AtriangleXYZ,X(-1,-1),Y(-2,-4)Z(-6,-9)isreflectedinthelineXaxisfollowed
byareflectioninlineX=Y.Findtheimageofthefinalimage

10. TriangleABCistheimageoftrianglePQRunderatransformationM = 2 4 where
P,Q,RmapontoA,B,Crespectively. 0 2
GiventhepointsP(5,-1)Q(6,-1)andR(4,-0.5)drawthetriangleABConthegrid

provided.

b)TriangleABCin(a)aboveistobeenlargedbyscalefactor2withcentreat(11,-6)tomap

ontoA1B1andC1.ConstructandlabeltriangleA1B1andC1onthesamegrid.

c)Byconstruction,findthecoordinatesofthecentreandtheangleofrotationwhichcanbeused

torotatetriangleAIBICIontotriangleAIIBIICIIwhosecoordinatesare(-3,-2),(-3,-6)and

(-1,-2)respectively.

=

2 3
1 2

2 -3
-1 2

1 5
3 7

7 3
-4 -2
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11. TriangleABCwithanareaof15cm2ismappedontotriangleAIBICIusingmatrix
M= 2 -3 .FindtheareaoftriangleAIBICI.

1 1

12. Tisatransformationrepresentedbythematrix underTasquarewhosearea
is10cm2ismappedontoasquareofarea110cm2.FindthepossiblevaluesofX

13. TriangleA1B1C1istheimageofABCunderatransformationrepresentedbythematrix
M= 3 2

9 5
IftheareaoftriangleA1B1C1is54cm2.DeterminetheareaoftriangleABC

14. FindthematrixBsuchthatAB=IandA= 3 2 .Hencefindthepointofintersectionofthe
-1 3

lines3x+2y=10and3y–4=x.

48.Formulaeandvariation
1. PvariesasthesquareofR.R.variesasthesquareofT.WhenP=18,R=3andT=5.Express

PintermsofThencefindPwhenT=10.

2. Makerthesubjectoftheformula.

v = r
r+c

3. XvariesasthecubeofYandinverselyassquarerootofZ,X=6whenY=3andZ=25.
(a)Find;

(i)AnexpressionconnectingX,Y,Z
(ii)XwhenY=7andZ=9
(iii)YwhenX=8andZ=16

b)IfYisincreasedby20%andZisdecreasedby36%,findthepercentageincreaseinX

4. Makebthesubjectoftheformula;
K =ab

b–a
5. Findaquadraticequationwhoserootsare2.5+3and2.5– 3,expressingitintheform

ax2+bx+c=0 Wherea,bandcareintegers

6. AquantityZvariesdirectlyasthesquareofxandinverselyasthesquarerootofy.
Ifxincreasesby20%andydecreasesby36%,findthepercentagechangeinZ

7. ThefourthtermsofaG.Pis48andtheseventhtermis384.Findthecommonratio
andhencecalculatethesumofthefirstsixterms

8. AquantityPvariesdirectlyasthesquareofQandinverselyasquantityR.IfP=2
whenQ=4andR=6,findPwhenQ=8andR=4

5x 2
-3 x
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9. BvariespartlyasthesquareofMandpartlyastheinverseofN.B,MandNaresuchthat
whenM=2,N=½,B=96whilewhenM=3,N=2,B=46.WriteanexpressionforBin
termsofMandN.

10. Solveforxandy.
3x =1

y-1

(2x+2):(y–5)=1:2

11. Makexthesubjectoftheformula.. x–1
x+2

12. Makedthesubjectoftheformulagiventhat:-

13. Zvariesjointlyasthesquareofxandinverselyasthesquareofy.Whenx=10and
y=4thenz=15
(a)Findzintermsofxandy
(b)Findthevalueofxwhenz=8andy=12

14. AquantityRpartlyvariesasnandpartlyasthesquarerootofn.Whenn=9R=42and
whenn=25R=100.FindRwhenn=16.

15. Makebthesubjectoftheformula.
a bd

b2+d

16. PvariespartyasQandpartlyasthesquarerootofQ.WhenQ=4,P=22andwhen
Q=9, P=42.FindthevalueofPwhenQ=25.

18. MakeCthesubjectoftheformula
b= k-aC

hencefindthevalueofCwhenK=1,a=4andb=2

18. Thevelocityofwaterflowingthroughapipeisinverselyproportionaltothesquareofthe
radiusofthepipe.Ifthevelocityofthewateris30cm/swhentheradiusofthepipeis2cm.
Findthevelocityofwaterwhentheradiusofthepipeis4cm

19. Makexthesubjectoftheformula

20. Threequantitiesx,yandzaresuchthatxvariespartlyasyandpartlyastheinverse
ofthesquareofZ.Whenx=6,y=3andz=2.Whenx=8,y=5andz=1.Findthe
valueofxwheny=10andz=8

21. TheeleventhtermofanAPisfourtimesthesecondterm.Ifthesumofthefirstseventerms
oftheAPis175,findthefirsttermandthecommondifference

xy
z+x

P =3

=

1+d2+b
b2 3

a2=

P=
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22. Theresistanceofanelectricalconductorispartlyconstantandpartlyvariesasthetemperature.
Whenthetemperatureis20oC,theresistanceis55ohms.Whenthetemperatureis28oC,theresistance
is58ohms.Findtheresistancewhenthetemperatureis60oC

23. Expand 1–1 5

(2x)-1 uptotheterminx3.Henceorotherwiseevaluate(0.98)5to4d.p

49.Sequenceandseries
1. TheareacoveredbyMauforestis40,000km2atpresent.Ifthehumanencroachmentrateis

estimatedtobe2%every10years.Calculatetheareaoftheforestencroachedin30years.

2. Threeconsecutivetermsofgeometricprogressionare32x+1,9xand81respectively.Calculate:
(a)Thevalueofx
(b)Findthecommonratio
(c)Calculatethesumofthefirst10termsofthisseries
(d)GiventhatthefifthandtheseventhtermsofthisG.Pformsthefirsttwoconsecutive

termsofarithmeticsequence,calculatethesumofthefirst20termsofthissequence

3. Howmanytermsofthesequence-12+-10+-8.....shouldbeaddedtogiveasumof338?

4. Anarithmeticprogressionwhosefirsttermis2andwhosenthtermis32hasthesum
ofitsntermsequalto357.Findn

5.

InthefigureOACBisparallelograminwhichMisthemid-pointofACandOMproduced
meetsBCalsoproducedatX.

GivenOA=aandOB=b
a)ExpressOCintermsofaandb
b)FindthevaluesofrandssuchthatOX=rOMandCX=sBC
c)HencedeterminetheratioBC:BX

6. Fortheseries29+23+.....+(-91),find;
(a)Thenumberoftermsintheaboveseries
(b)Thesumoftheseries

7. (a)Giventhat5,a,b,and7areinarithmeticalprogression,findthevalueofaandb
(b)If5,P,Q,135/8areingeometricalprogression.FindthevalueofPandQ

(c)Provethatthesumofthefirst12termsofthefirstseriesin(a)isapproximately
equaltothesumofthefirst6termsofthesecondseries(b)above

8. AnaeroplaneflewEastfor640kmthenturnedandflewonabearingof050o.After2.5hrs
flyingat324km/hr,itwasnecessarytoflytotheoriginalpointbecauseoftechnicalhitch.

O

M

B

X

C
A

a
a

~
~

~sa
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Howmuchshorterisitgoingtocoverflyingstraighttothestartingpointthanretracing
itsformerroute?

9. Aballfallsverticallyfromaheightof15m.Eachtimeitbouncesbackto50%ofthe
heightachievedonthepreviousbounce.Findthedistancecoveredafter6suchbounces

10. Findthesumofthefirst51termsoftheseries:-
-22,-19,-16...................................

11. Olungasavesshs.100onhisson’sfirstbirthday.Hesavesshs.200onthesecondbirthdayand
Shs.400onthethirdbirthdayandsoondoublingtheamountoneverybirthday.Howmuch
willhebesavingontheboy’s10thbirthday.

12. Aself-helpgroupintendedtopurchaseadrycleaningmachineworthshs.720,000.
Themembers wererequiredtocontributeequalamountstopayforthemachine.
Thegrouprecruited20moremembersconsequently,eachmemberpaidshs.3000less
thatwhathewouldhavecontributed.
(a)findtheoriginalnumberofmembers
(b)findtheamountrequiredfromeachmembertocontributeaftertherecruitment

13. Findthenumberoftermsinthefollowingsequence
8,4,2,½……..,1/512

14. Anarithmeticprogressionhasthefirsttermaandthecommondifferenced
a)Writedownthethird,ninthandtwentyfifthtermsoftheprogressionintermsofaandd
b)Thearithmeticprogressionaboveisincreasingandthatthethird,ninthandtwentyfifth

termsformthefirstthreeconsecutivetermsofageometricprogression.Thesumofthe
seventhandtwicethesixthtermsofthearithmeticprogressionis78.

Calculate:
i)Thefirsttermandcommondifferenceofthearithmeticprogression
ii)Thesumofthefirstninetermsofthearithmeticprogression

15. Thedifferencebetweenthefourthandtheseventhtermsofanincreasingarithmeticprogression

50.Vectors2
1.

InthefigurealongsideOA=a,OB=b.TliesonANsuchthat
AN:TN=13:6.MliesonABsuchthatAM:MB=1:3and
NliesonOBsuchthatOB:BN=7:-5.

(a)Expressintermsofaandbinthesimplestform
(i)AN

(ii)AT

(iii)AM
(b)ShowthatO,TandMarecollinearandstatetheratioofOT:TM

2. Apoint(-3,4)dividesABinternallyintheratio3:5.FindthecoordinatesofpointA
giventhatpointBis(6,-5)

3. GiventhatOistheorigin,OA=3i+2j–4kandOB=6i+11j+2k.IfxdividesAB
intheratio1:2,findthemodulusofOXto2d.p

4. a)Expand(2–1/5x)5

~ ~ ~ ~~~ ~
~

~ ~

B

~ ~

~ ~

a

O N B

A

T
M

~

~b

~ ~
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b)Henceusetheexpansiontofindthevalueof(1.96)5correctto3decimalplaces
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5
5

5. InthefigureOABCisatrapeziuminwhich3AB=2OC.SdividesOCintheratio2:1
andASproducedmeetsBCproducedatT

GiventhatOC=3candOA=a
(a)ExpressASandBCintermsofaandc
(b)GivenfurtherthatAT=hASandBT=KBCwherehandkareconstants

(i)ExpressATintwowaysintermsa,c,handk
(c)TheobtuseanglebetweenthelinesPQ
(d)HencefindtheratioBT:BC

6.

Inthefigureabove,OPQisatriangleinwhichOS=¾OPandPR:RQ=2:1.LinesORandSQ
meetatT.

(a)GiventhatOP=P andOQ=q,expressthefollowingvectorsintermofp andq
(i)PQ

(ii)OR
(iii)SQ

(b)YouareafurthergiventhatST=m SQ andOT=nOR.Determinethevaluesofmandn

51.Binominialexpansion

1. (a)Expand 1–3x
(b)useyourexpansiontoestimatethevalueof 0.997Correctto4d.p.

2. (i)Expand 5+X uptotheterminX3

2
(ii)Useyourexpansiontoestimatethevalueof correcttoonedecimalplace

3. (a)Expand(3+2x)6uptothefourthterm
(b)Useyourexpansiontoestimate:-(3 3)6

4. Twodicearethrownonceandtheirsumnoted.Findtheprobabilitythatthesumisodd

5. FindthelengthPRinatrianglePQRhavingPQ=12cm,QR=8.4cmangleQPR=35o

andanglePRQ=75oleavingyouranswercorrecttodecimalplaces

6. (a)Usebinomialexpansiontoevaluate(2+3)5uptothefifthterm
x

(b)Byexpressing9.5intheform(2+3),usetheexpansionin(a)abovetocalculate(9.5)5

5x 2
x -3

11
2

6

~~ ~~ ~

~ ~

~ ~

~

B

O Q

RT

S

P
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6

correctto3d.p x

7. Usetheexpansionof(x–0.2)5tofindtheexactvalueof9.85

8. Solveforxintheequation;
log(x+24)=2log3+log(9–2x).

9. Expand 1+x inascendingpowersofxuptothefourthterm.
12

Usethefourtermstoevaluate 5/4 to4decimalplaces.

10. (a)Expandandsimplifythebinominalexpression(1+½x)8

(b)Usetheexpansionuptothefourthtermtoevaluate(1.05)8to2decimalplaces

11. Expand(3+x)4inascendingpowersofx.Usethefirstthreetermsoftheexpansionto
evaluate(3.02)4,correctto3decimalplaces

52.Probability
1.Abagcontains3blackballsand6whiteones.Iftwoballsaredrawnfromthebagoneatatime,find;

(a)Theprobabilityofdrawingablackballandawhiteball.
(i)Withoutreplacement.
(ii)Withreplacement.

(b)Drawingtwowhiteballs.
(i)Withoutreplacement.

(ii)Withreplacement.
2. Acupboardhas7whitecupsand5browncupsallidenticalinsizeandshape.

ThereisablackoutinthetownandMrs.Betthastoselectthreecupsoneafteranother
withoutreplacingthepreviousones.

(a)Drawatreediagramfortheinformation
(b)Calculatetheprobabilitythatshechooses;

(i)Twowhitecupsandonebrowncup
(ii)Twobrowncupsandonewhitecup

(iii)Atleastonewhitecup
(iv)threecupsofthesamecolour

3. Atwodigitnumberisformedfromthefirstfourprimenumbers.
a)Drawthetabletoshowthepossibleoutcomes,ifeachnumbercanbeusedonlyonce.
b)Calculatetheprobabilitythatanumberchosenfromthedigitnumbersisanevennumber

4. Theprobabilitythataboygoestoschoolbybusis1/3andbymatatuis½.Ifheusesabus,
theprobabilitythatheislatetoschoolis1/5andifheusesamatatu,theprobabilityofbeing
lateis3/10.Ifheusesothermeansoftransport,theprobabilityofbeinglateis1/20

(a)Drawaprobabilitytreediagramtorepresentthisinformation
(b)Whatistheprobabilitythathewillbelateforschool
(c)Whatistheprobabilitythathebelateforschoolifhedoesnotuseamatatu
(d)Whatistheprobabilitythatheisnotlateforschool

5. Onedayduringinspectioninacertainsecondaryschool,itwasdiscoveredthattherewasa
probabilityof2/5 thatastudentshadshaggyhair,ifastudenthadshaggyhair,therewas
aprobabilityof½ thathehadtornuniform.Butifhehadproperlycombedhair,therewas
aprobabilityof¼thathehadatornuniform.Ifastudenthadtornuniformtherewasaprobability
of4/5thathehadunpolishedshoes.Otherwisetherewasaprobabilityof3/5thathehad
polishedshoes.
a)Representthisinformationinaprobabilitytreediagram
b)Findtheprobabilitythat:-

i)astudenthadallthethreefaults
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ii)astudentshadexactlytwofaults
iii)astudentshadnofaultsatall

6. AshopisstockedwithplateswhicharefromtwosuppliersAandB.Theyarebrought
intheratioof3:5respectively.10%ofplatesfromAaredefectiveand6%ofplatesfrom
Barede

7. Inascienceclass2/3oftheclassareboysandtherestaregirls.80%oftheboysand90%of
thegirlsarerighthandedandtherestarelefthanded.Theprobabilitythatarighthandedstudent
willbreakatest-tubeinanysessionis1/10andthecorrespondingforthelefthandedstudentis3/10,their
probabilitybeingindependentofthestudentsex.
a)Completetheprobabilitytreediagramgivenbelow

b)Usingthetreediagram,findtheprobabilitythat:
i)Astudentchosenfromtheclassislefthanded

ii)Atest-tubeisbrokenbyalefthandedstudent
iii)Atest-tubeisbrokenbyarighthandedstudent
iv)Atest-tubeisnotbrokeninanysession

8. Studentswhoperformedwellinanexaminationaretobegivenanouting.Astudent
hastothrowtwodice.Ifhegetsasumgreaterthan8,hegetsatwo-daysouting,
otherwisehegetsaonedayouting.
(a)Findtheprobabilitythatastudentgetsatwo-dayouting
(b)Astudentwhoqualifiesforatwo-dayoutingthrowsadieandacointodecide

whetherhegetspocketmoneyforthetwodaysorforonlyoneday.Ifhegetsa
headandamultipleof3hegetspocketmoneyfortwodays.Findtheprobability
thatheisgivenatwo-dayoutingbutgivenpocketmoneyforonlyoneday

(c)Ifastudentgetsaone-dayouting,hethrowsadietodecideifhegetspocket
moneyornot.Ifhegetsanumbergreaterthan4hegetsthepocketmoney.
Findtheprobabilitythat:-

(i)Astudentgetspocketmoneyfortwodays
(ii)Astudentgetspocketmoney

9. Abagcontains6redbeadsand4whiteones.Twobeadsareselectedfromthebagatrandom
withoutreplacement.
(a)Drawatreediagramtorepresenttheaboveinformation.
(b)Calculatetheprobabilitythat:

(i)Bothbeadsarewhite.
(ii)Bothbeadsareofthesamecolour.
(iii)Atleastaredbeadispicked.
(iv)Thetwobeadsareofdifferentcolours.

B

G

R

L

R

L

Break

wBreak

wBreak
Break

wBreak

Break

wBreak

Break
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10. Abagcontainsblue,greenandredpensofthesametypeintheratio8:2:5respectively.
Apenispickedatrandomwithoutreplacementanditscolournoted.
a)Determinetheprobabilitythatthefirstpenpickedis;

(i)blue
(ii)eithergreenorred.

b)Usingatreediagram,determinetheprobabilitythat;
(i)thefirsttwopenspickedarebothgreen.

(ii)Onlyoneofthefirsttwopenspickedisred.
c)(i)Drawtheprobabilityspaceforthepossibleoutcomeswhenacoinistossedandadie

thrownsimultaneously
(ii)Determinetheprobabilityofgettingaheadandanevennumber.

11. Aboxcontainsfiveredballsandfourblackballsallidentical.Threeballsaredrawnwithout
replacementfromtheboxatrandom;
(a)Drawatreediagramtoshowthesituation
(b)usethetreediagramtofindtheprobabilitythat;

(i)theballspickedareofthesamecolour
(ii)moreredballswerepicked
(iii)atleastablackballwaspicked
(iv)atmost1redballwaspicked

12. Abagcontains10ballsofwhich3arered,5arewhiteand2aregreen.Anotherbagcontains
12ballsofwhich4arered,3arewhiteand5aregreen.Abagischosenatrandomandthena
ballchosenatrandomfromthebag.Findtheprobabilitythattheballsochosenisred

13. Inacertainscienceclass2/3oftheclassareboysandtherestgirls.4/5oftheboysand9/10

ofthegirlsarerighthanded,andtherestarelefthanded.Theprobabilitythatarighthanded
studentwillbreakatest-tubeinanysessionis1/10andthecorrespondingprobabilityforaleft
handedstudentis3/10,theseprobabilitiesbeingindependentofthestudent’ssex.
(a)Representthisinformationonatreediagram
(b)Usingthediagramabove;

(i)determinetheprobabilitythatastudentchosenatrandomformtheclassislefthanded
(ii)determinetheprobabilitythatastudentchosenatrandomfromtheclassisrighthanded

andwillbreakatesttubeinanysession
(c)determinetheprobabilitythatatesttubeisbrokeninanysession

14. Aboxcontains5redbiropens,4blackbiropensand6greenbiropens.Ifthreepensare
pickedonceatrandom,findtheprobabilitythat:
(i)allthebiropensarered
(ii)thebiropensareofthesamecolour
(iii)thebiropensareoneofeachcolour
(iv)noneofthebiropensisred

15. TheprobabilitythatChebetgoestobedontime¾.Ifshegoestobedontime,theprobability
thatshewakesupontimeis5/6,otherwiseherprobabilityofwakingupontimeis1/3.
(a)(i)FindtheprobabilityofChebetgettingtobedontimeandwakingupontimebyuse

ofdiagram
(ii)Wakinguplate

(b)IfChebetwakesuplate,herprobabilityofgettingtoclassontimeis1/5otherwise,her
probabilityofgettingtoclassontimeis3/5.

(i)FindtheprobabilityofChebetgettingtobedontimeandgetstoclasslate
(ii)Gettingtobedlateandgettoclassontime
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53.Compoundproportions,mixturesandratesofwork
1. ThreebusinesspartnersGeorgina,GilbertandAkumudecidedtobuyaplotworth

shs.510,000.Theycontributedshs.30000;asadepositintheratio2:3:5respectively.
Theypaidthebalanceintwomonthsbycontributingequalamounts.Afteroneyear,
theysoldtheplotforaprofitof20%andinvestedtheinitialcapitalinanotherbusiness.
Theprofitwassharedintheratio1:2:3;respectively.Findhowmucheachpartner
(a)contributedtowardsthedeposit
(b)paidtoclearthebalance
(c)receivedasaprofit

2. Twelvementake20daystocompleteapieceofwork.Howlongwould16mentake
todothesamepieceofwork?

3. Mr.Kiturboughtgradesoftea;GradeAcostsshs.109perkgandakgofGradeBcostsshs.81.50.In
whatratiomusthemixthetwogradesinordertomakeaprofitof20%bysellingthemixtureat
Kshs.112.80perkg?

4 MogutuandOnachaworkingtogethercandoapieceofworkin6days.Mogutuworking
alonetakes5dayslongerthanOnacha.HowmanydaysdoesittakeOnachatodotheworkalone?

5 Giventhecurvey=2x3+½x2–4x+1,findtheequationofthenormaltothecurveat(1,-½)

6 AandBareconnectedbytheequationB=KA+MwhereKandMareconstants.
Thetablebelow showsthevaluesofAandcorrespondingvaluesofB

A 1.5 3.0 4.5 6.0 7.5
B 8 11 14 17 20

a)Drawasuitablestraightlineonthegridprovided
b)StatethevaluesofKandM,henceexpressBintermsofA

7 ThelatitudeandlongitudeoftwostationsPandQare(47oN,25oW)and(47oN,70oW)
respectively.CalculatethedistanceinnauticalmilesbetweenPandQalongthelatitude47oN

8 Acoffeeblendermixes6partsoftypesAwith4partsoftypeB.IftypeAcostsKshs.72
andtypeBcostshimKsh.66perkgrespectivelyatwhatpriceshouldhesellthemixture
inordertomakeaprofitof5%.Giveyouranswertothenearesttencent.

9 (a)(i)PaintAcostsshs.150perlitrewhileBcostsshs.160perlitre.Inwhatproportionmust
AbemixedwithBtoproduceamixturecostingshs.156perlitre

(ii)Whatmustbethesellingpriceofthemixtureifaprofitof12%istoberealized?
(b)Acylindricalwatertankcanbefilledtoadepthof2.1mbyapipePin2hours.

PipeQtakes7hourstofillthetanktothesamelevel.PipeRcanemptythis
amountofwaterin6hours.Initially,thetankisempty.PipesPandQareturned

onat8.45a.mandpipeRat9.45a.m.Findthedepthofwaterinthetankat11.45a.m

10 Twogradesoftealeavesonecostingsh.420perkilogramandtheothercostingsh.470
perkilogramaretobemixedinordertoproduceablendworthsh.455perkilogram.
Inwhatproportionshouldtheybemixed?

11. Theinternalradiusofapipeis0.35m.Waterflowsthroughthepipeattherateof45cm
persecond.Calculatetheamountofwaterthatpassesthroughthepipein2¼hoursinlitres

12 In2000thetotalcostofmanufacturinganitemwasksh1250andthiswasdividedamong
thecostsofmaterial,labourandtransportintheratioof8:14:13.In2003thecostofmaterial
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wasdoubled,labourcostincreasedby30%andtransportcostsincreasedby20%
a)Calculatethecostofmanufacturingthisitemin2003
b)In2004thecostofmanufacturingthesameitemwasksh1981asaresultof

increaseinlabourcostsonly.Findthepercentageincreaseinlabourcostsof2004

13. BrandAteacostingKshs.80perkgismixedwithBrandBteacostingKshs.100perkgsuch
thatthemixtureissoldatKshs.114makingaprofitof20%.FindtheratioofA:B

14. InwhatproportionmustteasofKshs.76andKshs.84perkgbemixedtoproduceatea
costingKshs.81perkg

15. Onyangobought3brandsofteaP,QandR.thecostpriceofthethreebrandswere
shs.25,shs.30andshs.45perkilogramrespectively.Hemixedthethreebrandsinthe
ratio5:2:1respectivelyAftersellingthemixture,hemadeaprofitof20%
(a)Howmuch,profitdidhemakeperkilogramofthemixture?
(b)Afteroneyear,thecostpriceeachbrandwasincreasedby12%.

(i)Forhowmuchdidhesellonekilogramofthemixturetomaintain20%profit.Giveyour
answerstothenearest5cts.

(ii)Whatwouldhavebeenhispercentageprofitifhesoldonekilogramofthemixtureat
shs.40.25?

16. AmixturecontainstwopowdersXandYwithmassesintheratio3:11.Ifthemixtures
CostShs.6.70perkgandpowderxcostsShs.5.60perkg.Findthecostof1kgofpowderY

54.GraphicalMethods
1. Theequationofacircleisgivenbyx2+4x+y2–5=0.Findthecentreofthecircleandits

radius.

2 Theequationofacircleisx2+y2+6x–10y–2=0.Determinetheco-ordinatesofthe
centreofthecircleandstateitsradius

3. InthediagrambelowABEisatangenttoacircleatBandDCEisastraightline.
IfABD=60o,BOC=80oandOisthecentreofthecircle,findwithreasonsBEC

4. Obtainthecentreandtheradiusofthecirclerepresentedbytheequation:
x2+y2–10y+16=0

5. Completethetablebelow,forthefunctiony=x3+6x2+8x
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x -5 -4 -3 -2 -1 0 1
x3 -125 -27 -8 0 1
6x2 96 54 6 0 6
8x -40 -24 0 8
y 3 0 0 15

(a)Drawagraphofthefunctiony=x3+6x2+8xfor–5x1andusethegraphtoestimate
therootsoftheequationx3+6x2+8x=0

(b)Findwhichvaluesofxsatisfytheinequalityx3+6x2+8x-1>0

6. Sketchthecurveofthefunctiony=x3–3x+2showingclearlyminimumandmaximumpoints
andthey–intercept.

7. Showthat4y2+4x2=12x–12y+7istheequationofacircle,hencefindtheco-ordinates
ofthecentreandtheradius

8. TwovariablesRandPareconnectedbyafunctionR=KPnwhereKandnareconstants.
Thetablebelowshowsdatainvolvingthetwovariables

P 3 3.5 4 4.5 5
R 36 49 64 81 100

(a)ExpressR=KPninalinearform
(b)Drawalinegraphtorepresenttheinformationabove

(c)FindthevaluesofconstantsKandn
(d)WritedownthelawconnectingRandP
(e)FindthevalueofPwhenR=900

9. Acircleofradius3cmhasthecentreat(-2,3).Findtheequationofthecircleinthe
formofx2+y2+Px+qy+c=0

10. Inanexperiment,thevaluesoftwoquantitiesVandTwereobservedandtheresultsrecordedas
shownbelow.

V 0 2 4 6 8 10
T 0.49 0.30 0.24 0.20 0.16 0.13

7

ItisknownthatTandVarerelatedbyalawoftheform a
b+V

whereaandbareconstants.
a)DrawthegraphofIagainstV

T
b)Useyourgraphtofind;

i)Thevaluesofaandb.
ii)VwhenT=0.38

iii)TwhenV=4.5

11. Findtheequationofthetangenttothecurvey=2x3+x2+3x–1atthepoint(1,-5)
expressingyouanswerintheformy=mx+c

12. Giventhat:- 243=(81)-1x(1/27)xdeterminethevalueofx
13. Showthat3x2+3y2+6x–12y-12=0isanequationofacirclehencestatetheradiusand

centreofthecircle

T=
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14. (a)Fillinthetablebelowforthefunctiony=-6+x+4x2+x3for-4x2

x -4 -3 -2 -1 0 1 2
-6 -6 -6 -6 -6 -6 -6 -6
x -4 -3 -2 -1 0 1 2
4x2 16 4
x3

y

(b)Usingthegridprovideddrawthegraphfory=-6+x+4x2+x3for-4x2
(c) (i)Usethegraphtosolvetheequations:-
(i)x3+4x2+x–4=0
(ii)-6+x+4x2+x3=0

(iii)-2+4x2+x3=0

15. Thetablebelowshowstheresultsobtainedfromanexperimenttodeterminetherelationship
betweenthelengthofagivensideofaplanefigureanditsperimeter

Lengthofside(cm) 1 2 3 4 5

PerimeterP(cm) 6.28 12.57 18.86 21.14 31.43

(a)Onthegridprovided,drawagraphofperimeterP,against
(b)Usingyourgraphdetermine;

(i)theperimeterofasimilarfigureofside2.5cm
(ii)thelengthofasimilarfigurewhoseperimeteris9.43cm
(iii)thelawconnectingperimeterpandthelength

(c)IfthelawisoftheformP=2k+cwherekandcareconstants,findthevalueofk

16. Inanexperimentwithtungstenfilamentlamp,thereadingbelowofvoltage(V)current(I),
power(P)andresistance(R)wereobtained.ItwasestablishedthatPwasrelatedtoRby

alaw P=aRn–0.6.Whereaandnareconstants.
V 1.30 2.00 2.80 4.40 5.70
I 1.50 1.80 2.10 2.50 2.90
P 0.73 2.05 3.28 7.44 10.62
R 0.89 1.13 1.33 1.78 1.99

Plotasuitablelinegraphandhenceuseittodeterminethevalueofaandn
17. Findthegradientofalinejoiningthecentreofacirclewhoseequationisx2+y2–6x=3–4y

andapointP(6,7)outsidethecircle..

18. a)Completethetablebelowforthefunctiony=-x3+2x2–4x+2.

x -3 -2 -1 0 1 2 3 4
-x3 27 8 0 -8
2x2 18 8 2 0
-4x 8 0 -16
2 2 2 2 2 2 2 2 2
y 26 2 -6 -46

b)Onthegridprovidedbelowdrawthegraphof-x3+2x2–4x+2for-3≤x≤4.
c)Usethegraphtosolvetheequation-x3+2x2–4x+2=0.
d)Bydrawingasuitablelineonthegraphsolvetheequation.–x3+2x2–5x+3=0.

19. Determinetheturningpointofthecurvey=4x3-12x+1.Statewhethertheturning
pointisamaximumoraminimumpoint.
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20. (a)Completethetablebelowfortheequationofthecurvegivenbyy=2x3–3x2+1
X -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 3
2x3 -16 -2 0 2 16
-3x2 -12 0.75 0 -0.75 -27
1 1 1
y -27 -12.5 1 13.5

(b)Usethetabletodrawthegraphofthefunctiony=2x3–3x2+1
c)Useyourgraphtofindthevaluesofxfor:-
(i)y>0
(ii)Therootsoftheequation2x3–3x2+1=0
(iii)2x3–3x2=9

21. Findtheradiusandthecentreofacirclewhoseequationis:
2x2+2y2–6x+10y+9=0

55.MatricesandTransformations
1. GiventriangleABCwithverticesA(-6,5),B(-4,1)andC(3,2)andthatA(-6,5)ismapped

ontoA1(-6,-4)byashearwithy-axisinvariant.Onthegridprovidedbelow;
(i)drawtriangleABC
(ii)drawtriangleA1B1C1,theimageoftriangleABC,undertheshear
(iii)determinethematrixrepresentingtheshear

(b)TriangleA1B1C1ismappedontoA11B11C11byatransformationdefinedbythematrix
(i)DrawtriangleA11B11C11onthesamegridasABCandA1B1C1

(ii)DescribefullyasingletransformationthatmapsA11B11C11

2. (a)UnderacertainrotationA(2,0)ismappedontoA1(-4,2)andB(0,5)ismappedontoB1(-9,o)
(i)OnthegridprovidedplotthelinesABandA1B1onthesameaxes
(ii)Hencedeterminebyconstructiontheco-ordinatesofthecentreandangleofrotation

(b)UnderaquarterpositiveturnabouttheoriginO,A1ismappedontoA11andB1ismapped
ontoB11.Determinetheco-ordinatesofA11andB11

(c)DescribefullyasingletransformationwhichwouldmapAtoA11andBtoB11

3. AtransformationTisrepresentedbythematrix andtransformationU bythe

matrix.Giventhatarectanglehasco-ordinatesatA(1,2)B(6,2),C(6,4)andD(1,4)and
thatunderTtheimageofABCDisA1B1C1DandunderUtheimageofA1B1C1DisA2B2C2D2:
(a)Findtheco-ordinatesofA1B1C1D1andA2B2C2D2

(b)Onthegridprovided,plotABCD,A1B1C1D1andA2B2C2D2

(c)Describethetransformationrepresentedby:-
(i)U

(ii)UT
(d)IfA2B2C2D2weretobetransformedbyatransformationrepresentedbythematrix

tomapontoA3B3C3D3.WhatwouldbetheareaofA3B3C3D3

4. TheverticesofaquadrilateralareA(2,2)B(8,2),C(8,6)andD(6,4)underarotationthe
imagesofverticesAandDareA(0,8)andD1(-2,12).
(a)OnthegridprovidedandusingthesameaxesdrawthequadrilateralABCDandthe

pointsA1andD1

(b)Determinethecentreandangleofrotation
(c)LocatethepointsB1andC1undertherotationandcompletethequadrilateral

-1 0
3/2 -1

0 -1
-1 0

0 -1
-1 0



96FORALLMARKINGSCHEMESTEXTORCALL0724351706

5. AtranslationmapsthepointP(5,-3)ontoP1(2,-5)
(a)DeterminethetranslationvectorT
(b)APointR1istheimageofR(-2,-3)underthesametranslationin(a)above,findthe

magnitudeofP1R1

6. TriangleABChasverticesatA(0,-1),B(4,3)andC(2,2).
(a)FindthecoordinatesofimagetriangleA1B1C1oftriangleABCundertranslation

(b)GiventhattriangleA11B11C11istheimageoftriangleA1B1C1underanenlargement
scalefactor3,centreO(0,0),findthecoordinatesofA11,B11andC11

(c)IftheareaoftriangleA1B1C1is24cm2,calculatetheareaoftriangleA11B11C11

(d)FindthematrixthatmapstriangleA11B11C11ontotriangleABC

7. a)ThetriangleABCwhereA(2,-1) B(1,2)andC(4,4)isreflectedinthelineX=4
togivetriangleA1B1C1.Drawthetwotrianglesonthegraphprovidedandstatethe
co-ordinatesofA1B1C1

b)DrawthetriangleA2(5,6),B2(2,7)andC2(0,4).GiventhattriangleA2B2C2istheimageof
triangle A1B1C1underrotation,determinethecentreandangleofthisrotation

c)ShowtheimageoftriangleA2B2C2,underanenlargementcentre(0,6)scalefactor-1

8. (a)Findtheco-ordinatesfortheimageofpointP(6,-2)underthetransformationdefinedby:-
x1=x–3y

y1=2x
(b)(i)AquadrilateralABCDhasverticesA(4,-3),B(2,-3),C(4,-1)andD(5,-4).Onthegrid

provided,drawthequadrilateralABCD
(ii)A1B1C1D1istheimageofABCDunderarotationthrough+90oabouttheorigin.

Onthesameaxes,drawA1B1C1D1underthetransformation
` (c)A2B2C2D2istheimageofunderA1B1C1D1underanothertransformationbythematrix

(i)Determinetheco-ordinatesofA2B2C2D2andplotitonthesameaxes
(ii)DescribethetransformationthatmapsA1B1C1D1onto A2B2C2D2

(d)FindasinglematrixoftransformationthatwouldmapA2B2C2D2ontoABCD

9. (a)TriangleXYZhasverticesX(2,-1)Y(4,-1)andZ(4,2).TriangleXYZmapsontotriangle
X1Y1Z1undertransformationT1= .DrawtrianglesXYZanditsimageX1Y1Z1on
thegridprovided

(b)AnothertriangleX11Y11Z11istheimageofX1Y1Z1aftertransformationT2= .
DrawtriangleX11Y11Z11onthesamesetofaxes

(c)FindthesingletransformationmatrixTthatmapstriangleXYZontothefinalimage
X11Y11Z11

(d)GiventhattheareaoftriangleXYZis15cm2,findtheareaofthetriangleX11Y11Z11

10. ThequadrilateralA(2,1),B(4,1),C(4,4)andD(2,4)ismappedontoA’B’C’D’byamatrix
M1suchthatA1(8,7),B1(14,7),C1(14,16)andD1(8,16).
a)DrawbothABCDandA1B1C1D1onthesameplane
b)FindthematrixoftransformationthatmappedABCDontoA’B’C’D’anddescribeitfully
c)A1B1C1D1underwentanothermatrixtransformationatNwhichisatranslationthatgave

theimageA11B11C11D11,WhereA11(7,9),B11(13,9),C11(13,18)andD11(7,18).
ThetransformationNisatranslation.Findthetranslation

d)Draw A11B11C11D11onthesameaxeswhereABCDandA1B1C1D1weredrawn

11. a)Onthegridprovided.PlotthepointsA(2,-1)B(0,-3)C(2,-4)andD(4,-2)andjointhemto
formaquadrilateralABCD.Whatisthenameofthisquadrilateral?

b)ThepointsA1(1,2)B1(3,0)C1(4,2)andD1(2,4)aretheimagesofABCandDundera
certaintransformationT1.OnthesamegriddrawquadrilateralA1B1C1D1anddescribe
transformationT1fully.

1 -30
1

1 -2
0 1

1
-2vector
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c)ThepointsA11(-2,-4)B11(-6,0)C11(-8,-4)andD11(-4,-8)aretheimagesofA1B1C1D1under
transformationT2.OnthesamegriddrawquadrilateralA11B11C11D11anddescribethe
transformationT2fully.

d)OnthesamegriddrawquadrilateralA111B111C111D111,theimageofA11B11C11D11undera
reflectioninthex-axis.Statetheco-ordinatesofA111B111C111D111.
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12. ThePointsA1B1andC1aretheimagesofA(4,1),B(0,-2)andC(-2,4)respectively
underatransformationrepresentedbythematrix;

M= -1 1
2 -3

(a)WritedownthecoordinatesofA1B1andC1

(b)A11B11andC11aretheimagesofA1B1andC1underanothertransformationwhose
Matrixis:

2 -1
1 2 Writedownthecoordinatesof A11B11andC11

(c)TransformationMfollowedbyNcanberepresentedbyasingletransformationP.
DeterminethematrixforP

(d)AmatrixPisgivenby 8 7
4 5

FindP-1

13. TriangleA1B1C1istheimageoftriangleABCunderatransformationrepresentedbymatrix
T= IftheareaoftriangleA1B1C1is25.6cm2,findtheareaoftheobject

14. ApointP(2,-4)ismappedintoP1(4,0)underatranslation.
DeterminetheimageofpointQ(-1,2)underthesametranslation

15. ThepointsA(2,6),B(1,1),C(2,3)and D(4,0)aretheverticesofquadrilateralABCD.
(a)OngraphpaperplotthepointsA,B,C,andDandjointhemtoformquadrilateralABCD.

(b)ThepointsA,B,CandDaretheimagesofA1,B1,C1andD1respectivelyunderan
enlargementcentretheoriginandscalefactor-2.Onthesamegriddrawtheimage
quadrilateralA1B1C1D1.

(c)ThepointsA11B11C11andD11aretheimagesofABCDrespectivelyunderreflectioninthe
x–axis.Onthesamegrid,locatethepintsA11B11C11andD11anddrawthesecondimage
quadrilateralA11B11C11D11.

(d)QuadrilateralA111B111C111D111istheimageofABCDunderacertaintransformationT.
DescribetransformationTfully.

16. Tisatransformationrepresentedbythematrix .UnderT,asquareofarea
10cm2ismappedontoasquare110cm2.Findthevaluesofx

56.StatisticsII
1. Thetablebelowshowsthemassestothenearestkgofanumberofpeople.

Mass(kg)
Frequency

50–54
19

55–59
23

60–64
40

65–69
28

70–74
17

75–79
9

80–84
4

a)Usinganassumedmeanof67.0,calculatetoonedecimalplacethemeanmass.

(b)Calculatetoonedecimalplacethestandarddeviationofthedistribution.
2. Useonlyarulerandpairofcompassesinthisquestion;

N =

1 3
2 2

5x 2
x -3
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(a)constructtriangleABCinwhichAB=7cm,BC=6cmandAC=5cm
(b)OnthesamediagramconstructthecircumcircleoftriangleABCandmeasureitsradius
(c)ConstructthetangenttothecircleatCandtheinternalbisectorofangleBAC.Ifthese

linesmeetatD,measurethelengthofAD
3. BelowisahistogramdrawnbyastudentofGotOsimboGirlsSecondarySchool.

a)Developafrequencydistributiontablefromthehistogramabove.
b)Usethefrequencydistributiontableabovetocalculate;

i)Theinter-quartilerange.
ii)Thesixthdecile.

4. ABCisatriangledrawntoscale.Apointxmovesinsidethetrianglesuchthat
i)AX≤4cm
ii)BXCX
iii)AngleBCX≤AngleXCA.

ShowthelocusofX.

5. Thefollowingableshowsthedistributionofmarksof80students

Marks 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100
Frequency 1 6 10 20 15 5 14 5 3 1

(a)Calculatethemeanmark
(b)Calculatethesemi-interquartilerange
(c)Workoutthestandarddeviationforthedistribution

6cm

7cm

55o

Mass(Kg)

Fr
eq

ue
nc

y
de

ns
ity

40.545.5 50.5 55.5 60.5 65.5 70.5 75.5 80.5 85.5
0

1

2

3

4

5

6

7

8
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6. Thetablebelowshowsthemarksof90studentsinamathematicaltest

Marks 5-9 10-14 15-19 20-24 25-29 30-34 35-39
No.ofstudents 2 13 31 23 14 X 1

a)FindX
b)Statethemodalclass
(c)Usingaworkingmeanof22,calculatethe;i)Meanmark

ii)Standarddeviation

7. (a)UsingarulerandapairofcompassesonlyconstructtrianglePQRinwhichPQ=5cm,
PR=4cmandPQR=30o

(b)Measure; (i)RQ
(ii)PQR

(c)Constructacircle,centreOsuchthatthecirclepassesthroughverticesP,Q,andR (d)
Calculatetheareaofthecircle

8. Theagesof100peoplewhoattendedaweddingwererecordedinthedistributiontablebelow
Age 0-19 20-39 40-59 60-79 80-99
Frequency 7 21 38 27 7

a)Drawthecumulativefrequency
b)Fromthecurvedetermine: i)Median

ii)Interquartilerange
iii)7thDecile
iv)60th Percentile

9. Themarksobtainedby10studentsinamathstestwere:-
25,24,22,23,x,26,21,23,22and27

Thesumofthesquaresofthemarks,x2=5154
(a)Calculatethe: (i)valueofx

(ii)Standarddeviation
(b)Ifeachmarkisincreasedby3,writedownthe:-

(i)Newmean
(ii)Newstandarddeviation

10. 40formfourstudentssatforamathematicstestandtheirmarksweredistributedasfollows:-

Marks 1–10 11-
20

21-30 31–40 41–50 51–60 61–70 71–80 81–90 91-100

No.of
students 1 3 4 7 12 9 2 1 0 1

a)Using45.6astheworkingmean,calculate;
i)Theactualmean.

ii)Thestandarddeviation.
b)Whenrankedfromfirsttolast,whatmarkwasscoredbythe30thstudent?

(Giveyouranswercorrectto3s.f.)

11. ThetablebelowshowsthedistributionofmarksscoredbypupilsinamathstestatNyabisawa
Girls.

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)UsinganAssumedmean45.5,calculatethemeanscore.
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b)Calculatethemedianmark.
c)Calculatethestandarddeviation.
d)Statethemodalclass.

12. Thetablebelowshowsthemarksscoredinamathematicstestbyaformfourclass;

Marks 20-29 30-39 40-49 50-59 60-69 70-79 80-89
No.ofstudents 4 26 72 53 25 9 11

(a)Usinganassumedmeanof54.5,calculate:-
(i)Themean

(ii)Thestandarddeviation
(b)Calculatetheinterquartilerange

57.Loci
1. (a)Usingaruler,apairofcompassesonlyconstructtriangleXYZsuchthatXY=6cm,

YZ=8cmandXYZ=75o

(b)MeasurelineXZandXZY
(c)DrawacirclethatpassesthroughX,YandZ

(d)ApointMmovessuchthatitisalwaysequidistantfromYandZ.constructthelocus
ofManddefinethelocus

2. (a)(i)ConstructatriangleABCinwhichAB=6cm,BC=7cmandangleABC=75o

Measure:-
(i)LengthofAC

(ii)AngleACB
(b)LocusofPissuchthatBP=PC.ConstructP
(c)ConstructthelocusofQsuchthatQisononesideofBC,oppositeAandangle

BQC=30o

(d)(i)LocusofPandlocusofQmeetatX.Markx
(ii)ConstructlocusRinwhichangleBRC120o

(iii)ShowthelocusSinsidetriangleABCsuchthatXSSR

3. Usearulerandcompassesonlyforallconstructionsinthisquestion.
a)i)ConstructatriangleABCinwhichAB=8cm,andBC=7.5cmandABC=112½°

ii)MeasurethelengthofAC
b)ByshadingtheunwantedregionsshowthelocusofPwithinthetriangleABCsuchthat

i)AP≤BP
ii)AP>3cm

MarktherequiredregionasP
c)ConstructanormalfromCtomeetABproducedatD
d)LocatethelocusofRinthesamediagramsuchthattheareaoftriangleARBis¾ thearea

ofthetriangleABC.

4. OnalineABwhichis10cmlongandonthesamesideoftheline,usearulerandapairof
compassesonlytoconstructthefollowing.
a)TriangleABCwhoseareais20cm2andangleACB=90o

b)(i)ThelocusofapointPsuchthatangleAPB=45o.
(ii)LocatethepositionofPsuchthattriangleAPBhasamaximumareaandcalculate

thisarea.
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5. AgardenintheshapeofapolygonwithverticesA,B,C,DandE.AB=2.5m,AE=10m,
ED=5.2MandDC=6.9m.ThebearingofBfromAis030ºandAisduetoeastofE
whileD isduenorthofE,angleEDC=110º,
a)Usingascaleof1cmtorepresent1mconstructanaccurateplanofthegarden
b)AfoundationistobeplacedneartoCDthanCBandnomorethan6m fromA,

i)ConstructthelocusofpointsequidistantfromCBandCD.
ii)Constructthelocusofpoints6mfromA

c)i)shadeandlabelR,theregionwithinwhichthefoundationcouldbeplacedinthegarden
ii)Constructthelocusofpointsinthegarden3.4mfromAE.
iii)Isitpossibleforthefoundationtobe3.4mfromAEandintheregion?

6. a)UsingarulerandcompassesonlyconstructtrianglePQRinwhichQR=5cm,PR=7cm
andanglePRQ=135°

b)Determine<PQR
c)AtPdropaperpendiculartomeetQRproducedatT d)

MeasurePT
e)LocateapointAonTPproducedsuchthattheareaoftriangleAQRisequaltoone-

and–a-halftimestheareaoftrianglePQR
f)CompletetriangleAQRandmeasureangleAQR

7. Userulerandapairofcompassesonlyinthisquestion.
(a)ConstructtriangleABCinwhichAB=7cm,BC=8cmand∠ABC=600.
(b)Measure(i)sideAC(ii)∠ACB
(c)ConstructacirclepassingthroughthethreepointsA,BandC.Measuretheradiusofthe

circle.
(d)Construct∆PBCsuchthatPisonthesamesideofBCaspointAand∠PCB=½∠ACB,
∠BPC=∠BACmeasure∠PBC.

8. Withoutusingasetsquareoraprotractor:-

(a)ConstructtriangleABCinwhichBCis6.7cm,angleABCis60oandBACis90o.

(b)MarkpointDonlineBAproducedsuchthatlineAD=3.5cm

(c)Construct:-

(i)AcirclethattoucheslinesACandAD

(ii)AtangenttothiscircleparalleltolineAD

. Useapairofcompassesandruleronlyinthisquestion;

(a)DrawacuteangledtriangleABCinwhichangleCAB=37½o,AB=8cmand

CB=5.4cm.MeasurethelengthofsideAC(hint37½o=½x75o)

(b)OnthetriangleABCbelow:

(i)OnthesamesideofACasB,drawthelocusofapointXsothatangleAxC=52½o

(ii)AlsodrawthelocusofanotherpointY,whichis6.8cmawayfromACandonthe

samesideasX

(c)ShowbyshadingtheregionPoutsidethetrianglesuchthatangleAPC52½oand

Pisnotlessthan6.8cmawayfromAC
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58.Trigometricratios3
1. Thetablebelowgivessomevaluesofy=sin2xandy=2coxistherangegiven.

(a)Complete

(b)Onthesameaxes,drawthegraphsofy=sin2xandy=2cosx.
(c)Useyourgraphtofindinvaluesofxforwhichsin2x–2cosx=0.
(d)Fromyourgraph

(i)Findthehighestpointofgraphy=sin2x.
(ii)Thelowestpointofgraphy=2cosx.

2. (a)Copyandcompletethetablebelowfory=2sin(x+15)oandy=cos(2x-30)ofor0ox360o

(b)
On
the
sameaxisdrawthegraphs:

y=2sin(x+15)andy=cos(2x-30)for 0o x360o

(c)Useyourgraphto:
(i)Statetheamplitudesofthefunctionsy=2sin(x+15)andy=cos(2x-30)
(ii)Solvetheequation2sin(x+15)–cos(2x-30)=0

3. Thediagrambelowshowsafrustumofasquarebasedpyramid.ThebaseABCDisa
squareofside10cm.ThetopA1B1C1D1isasquareofside4cmandeachoftheslantedges
ofthefrustumis5cm

Determinethe:
i)Altitudeofthefrustrum
ii)AnglebetweenAC1andthebaseABCD
iii)Calculatethevolumeofthefrustrum

4 (a)Competethetablebelow:
y=3sin(2x+15)o

Xo -225 -180 -135 -90 -45 0 4
5

90 135 18
0

225

y–sin2x3 -1.0 1.0 0 -1.0 1.0
y=2cosx3 -1.4 -1.4 2.0 -1.4 -1.4

x 0 3
0

60 90 120 150 180 21
0

24
0

270 300

y=2sin(x+15)

y=cos(2x-30)

4cm

10cm
10cm

5cm

4cm

D1

A1

C1

C

B

A

D
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x -180 -150 -120 -90 -60 -30 0 30 60 90 120
y 0.8 -0.8 0.8 21

(b)Usethetabletodrawthecurvey=3sin(2x+15)forthevalues–180o120o

(c)Usethegraphtofind:
(i)Theamplitude
(ii)Theperiod
(iii)Thesolutiontotheequation:-

Sin(2x+15)o=1/3

5. MakeqthesubjectoftheformulainA
B

6. a)Completethetablebelowforthefunctionsy=cos(2x+45)oandy=-sin(x+30o)for
-180o≤x≤180o.

-180 -150 -120 -90 -60 -30 0 30 60 90 120 150 180
y=Cos(2x+45o) 0.71 -

0.97
-0.71 0.71 -

0.97
0.97

y=-sin(x+30o) 0.5 0.87 0.5 -0.87 -0.87 0.5

b)Onthesameaxis,drawthegraphsofy=cos(2x+45)oandy=-sin(x+30)o

c)Usethegraphsdrawnin(b)abovetosolvetheequation.

Cos(2x+45)o+sin(x+30)o=0

7. Withoutusingtablesorcalculatorsevaluate sin60ocos60oleavingyouranswerinsurdform.
tan30osin45o

8. (a)Completethetablebelowforthefunctionsy=3sinxandy=2cosx
X 0 30 60 90 120 150 180 210 240 270 300 330 360
3sinx 2.6 3 0 -1.5 -2.6 -3 -1.5
2cosx 1.7 1.0 -1.7 -2 -1.0 1.0 1.7 2

(b)Usingascaleof2cmtorepresent1unitonthey-axisand1cmtopresent30oonthe
x-axis,drawthegraphsofy=3sinxandy=2cosxonthesameaxesonthegridprovided
(c)Fromyourgraphs:

(i)Statetheamplitudeofy=3sinx
(ii)Findthevaluesofxforwhich3sinx–2cosx=0

(iii)Findtherangeofvaluesofxforwhich3sinx2cosx

9. (a)Fillinthefollowingtableofthegivenfunction:-

x 0 90 180 270 360 450 540 630 720 810
sin½x 0 0.71 0

3Sin(½x+60) -2.6 2.6

(b)Onthegridprovideddrawthegraphofthefunctiony=sin½xandy=3Sin(½x+60)
onthesamesetofaxes

(c)Whattransformationwouldmapthefunctiony=sin½xontoy=3Sin(½x+60)
(d)(i)Statetheperiodandamplitudeoffunction:y=3Sin(½x+60

(ii)Useyourgraphtosolvetheequation: 3Sin(½x+60)–Sin½x=0

10. a)Completethetablebelow givingyouranswerto2decimalplaces

P+3q
q–3p

=
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xº 0o 30o 60o 90o 120o 150o 180o

2sinxº 0 1 2
1–Cosxº 0.50 1 2

b)Onthegridprovided,usingthesameaxisandscaledrawthegraphsof:-
y=2sinxº,andy=1-cosxfor
0º≤x≤180º,takethescaleof

2cm for30ºonthex-axis
2cm for1unitonthey-axis
c)usethegraphin(b)abovetoosolvetheequation2sinx+cosxº=1anddeterminethe

rangeofvaluesofforwhich2sinxº=1-cosxº

11. Solvetheequation2sin(x+30)=1for0≤x≤360.

12. (a)Completethetablebelow,givingyourvaluescorrectto1decimalplace

x
0
o

10o 20o 30o 40o 50o 60o 70o 80o 90o 100o 11
0o

120
o

130
o

140
o

150
o

160
o

170o 180o

10
sinx

0 - 3.4 5.0 7.7 9.4 9.8 10 9.8 9.
4

7.7 5.0 3.4 0

(b)Drawagraphofy=10sinxforvaluesofxfrom0oto180o.Takethescale2cmrepresents
20oonthex-axisand1cmrepresents1unitontheyaxis

(c)Bydrawingasuitablestraightlineonthesameaxis,solvetheequation:-
500sinx=-x+250

12. Completethetablebelowforthefunctionsy=cosxandy=2cos(x300)for≤x≤3600

x 0o 30o 60o 90o 120
o

150o 180
o

210
o

240o 270
o

300
o

330o 360o

Cosx 1 0.8
7

0.5 -0.5 -0.87 -1.0 0.5 0 0.87 1

2cos(x+
30o)

1.73 0 -1.0 -2.0 -
1.73

-1.0 1 1.73 2.00 1.73

(a)Onthesameaxis,drawthegraphsofycosxandy2cos(x-30)forO<x<360°.
(b)(i)Statetheamplitudeofthegraphy=cosxo.

(ii)Statetheperiodofthegraphy=2cos(x+30°).
c)Useyourgraphtosolve

Cosx=2cos(x+30°)

13. Solvetheequationsin(2+10)=-0.5
for02c

14. Solvetheequation
4sin2x=5–4cos2xfor0°≤x≤360°

15. (a)Completethetablegivenbelowbyfillingintheblankspaces

X 0 15 30 45 60 75 90 105 120 135 150 165 870
4cos2x 4.00 2.00 0 -2.00 -3.46 -4.00 -3.46 -2.00 0 2.00 4.00
2sin(2x+30o) 1.00 1.73 2.00 1.73 0 -1.00 -1.73 -2.00 -1.73 0 1.00
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(b)Onthegridprovided;drawonthesameaxes,thegraphsofy=4cos2xand

y=2sin(2x+30o)for0oX180o.Takethescale:1cmfor15oonthex-axisand
2cmfor1unitonthey-axis

(c)Fromyourgraph:-
(i)Statetheamplitudeofy=cos2x
(ii)Findtheperiodofy=2sin(2x+30o)

(d)Useyourgraphtosolve:-
4cos2x–2sin(2x+30)=0

59.Threedimensionalgeometry
1. ThefigurebelowrepresentsaplanofaroofwitharectangularbaseABCD.AB=20cm

andBC=12cm.theridgePQ=8cmiscentrallyplaced.ThefacesADPandBCQare
equilateraltriangles.Nisthemid-pointofBC

Calculate:
(a)QN
(b)ThealtitudeofPabovethebase
(c)TheanglebetweentheplanesABQPandABCD
(d)(i)LocusPandlocusQmeetatX.MarkX

(ii)ConstructlocusRinwhichangleBRCis120o

(iii)ShowthatlocusinsidetriangleABCsuchthatXSR

2.

Thediagramalongsideshowsarightpyramidwhosebaseisa
regularpentagonofside10cm.VA=B=VC=VD=VE=18.2cm

andOisthecentreofthepyramid. Calculate;

(a)heightofthepyramid
(b)areaofthepentagon
(c)anglebetweenthefaceVABandthebaseofthepyramid (d)The
pyramidisacontainerfilledwithorangejuice.

Calculatetheamountofjuiceinit.
(e)findthesurfaceareaofthefaceVCD

3. ThediagrambelowshowsarightpyramidonarectangularbaseABCDmeasuring
7.5cmby4.2cm.

4.2cm
DA

V

D

A B
20cm

12cm

C

QP 8cm

●O
D

E

A

CB

V
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S
R

V

18cm

Ifthevolumeofthepyramidis52.5cm3,find:-
(i)Theheightofthepyramid
(ii)Thelengthofaslantingedgecorrectto1decimalplace
(iii)TheanglebetweenAVandCV
(iv)TheobtuseanglebetweentheedgesABandVD

4. ThefigurebelowiscuboidABCDEFGH.AB=12cm,BC=5cm,CF=6.5cm

Calculate:
(a)thelengthBD
(b)theangleAFmakeswiththebaseABCD
(c)theangleDHGCmakeswiththebaseABCD
(d)Misthemid-pointofHE.CalculatethelengthoflineMCandtheanglelineMCmakes

withthebaseABCD
5. ThefigurebelowisarightpyramidwitharectangularbaseABCDandvertexV.

OisthecentreofthebaseandMisapointonOVsuchthatOM=1/3OV,AB=8cm,BC=6cm
andVA=VB=VD=VC=15cm.Find;
i)TheheightOVofthepyramid.
ii)TheanglebetweentheplaneBMCandbaseABCD.

6. ThefigurebelowrepresentsarightpyramidwithvertexVandarectangularbasePQRS,
VP=VQ=VR=VS=18cm,PQ=16cmandQR=12cm.MandOarethemidpointsofQRandPR
respectively.

15cm

6cm

C

A

B8cm

D

V

O

A
B12cm

5cm

6.5cm

D

H

G

FE

M

C



109FORALLMARKINGSCHEMESTEXTORCALL0724351706

Find: a)thelengthoftheprojectionofthelineVPontheplanePQRS
b)thesizeoftheanglebetweenlineVPandtheplanePQRS
c)thesizeoftheanglebetweenplaneVQRandPQRS

7. MayoniMunicipalCouncilwishestoconstructamonumentonthegrounds.Themonument
isdesignedtobeintheshapeofafrustrumofarightpyramid.Thebaseofthefrustrumisa

squareofside5.5meterswhilethetopofthefrustrumisasquareofside2.1cm

IftheperpendiculardistancebetweenfacesABCDandEFGHis7cm;
(a)findthesurfaceareaofthemonumentfrustrum
(b)Themonumentistobepaintedonallsurfaceexcludingthebase.Paintissoldin4litre

tinseachcostingKshs.640/=.Itisestimatedthatanarea10m2ispaintedby½litreofpaint,
findthecostofpaintingthemonument.

8. ThefigurebelowisapyramidofarectangularbasePQRSoflength12cmandwidth9cm.
Theslantingedgehasalengthof19.5cm

(a)Determinetheheightofthepyramid
(b)TheanglePOmakeswithbasePQRS
(c)TheanglePOSmakeswithQOR
(d)Thevolumeofthepyramid

9. ThediagrambelowshowsarightsolidpyramidonasquarebaseABCDofside12cmand

O

R

Q

S

P

19.5cm

9cm

12cm

2.1m 2.1m

E

H

A

D
5.5m 5.5m

B

C

F

G
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slantingheightof24cm

Calculate;
a)Totwodecimalplacetheheight(VO)ofthepyramid
b)thevolumeofthepyramid
c)thetotalsurfaceareaofthepyramid

10. ThebaseofapyramidconsistsofaregularpentagonABCDE,4.5cmaside.Thevertex
ofthepyramidisVandVA=VB=VC=VD=VE=6.4cm.

(a)Sketchthegeneralviewofthepyramid
(b)Calculate:

(i)TheanglebetweenVAandthebase
(ii)TheanglebetweenfaceVCDandthebase

11. ThepositionsotwotownsAandBonearthssurfaceare(60°N,139°E)and(60°N,41°W)respectively
a)FindthedifferenceinlongitudebetweenAandB
b)Giventhattheradiusoftheearthis6370km,calculatethedistancebetweenAandBinKM
c)AnothertownCis420kmEastoftownBandonthesamelatitudeAandBfindthelongitude

oftownC

60.Longitudesandlatitudes
1. ThelatitudeandlongitudeoftwostationsPandQare(47oN,25oW)and(47oN,70oW)

respectively.CalculatethedistanceinnauticalmilesbetweenPandQalongthelatitude47oN

2. ApaneleavesanairportP(10oS,60oE)andfliesduenorthat800km/hr.Bytaking
radiusoftheearthtobe6370-kmand1nauticalmiletobe1.853km,
(a)Finditspositionafter2hrs
(b)TheplaneturnsandfliesatthesamespeeddueWesttoreachQlongitude12oW.

FindthedistanceithastraveleddueinWestnauticalmiles
(c)Findthetimeithastaken
(d)IfthelocaltimeatPwas1300hrswhenitreachedQ.FindthelocaltimeatQ

whenitlandedatQ

3. Botjuicecompanyhastwotypesofmachines,AandB,forjuiceproduction
TypeAmachinecanproduce800litresperdaywhiletypeBmachineproduces1600litresperday.

TypeAmachineneeds4operatorsandtypeBmachineneeds7operators
Atleast8000litresmustbeproduceddailyandthetotalnumberofoperatorsshouldnotexceed
41.Thereshouldbe2ormoremachinesofeachtype.Letxbethenumberofmachinesoftype
AandythenumberofmachinesfortypeB,
a)Formallinequalitiesinxandytorepresenttheaboveinformation
b)Onthegridprovidedbelow,drawtheinequalitiesandshadethewantedregions
c)Usethegridin(b)todeterminetheleastnumberofoperatorsrequiredforthemaximum

possibleproduction
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4. PointsRandSaretwopointsonthesurfaceonalatitude48°S.Thetwopointslieon
longitudes30°Wand150°Erespectively.Bytakingtheearth’sradiustobe6370km,calculate:
(a)ThedistancefromRtoSalongaparalleloflatitude.
(b)Anaeroplanefliesatanaveragespeedof280km/hfromRtoSalongagreatcircle

throughtheSouthPole.Calculatethetotaltimetaken.
(c)ThelocaltimeofRwhenthelocaltimeofRis2.l5m.
(d)AnotherpointQis600NmNorthofR.Findthelocationof Q

5. Ajetfliesfrom34oN,12oEto(34oE,24oE)in1½hrs.Finditsaveragespeedinknots
PandQaretwopointsonageographicalglobeofdiameter50cm.Theybothlieonaparallel
latitude50oNorth.Phaslongitude90oWestandQhaslongitude90oEast.AstringABhasone
endatpointPandanotheratpointQwhenitisstretchedovertheNorthpole.Taking=3.142;

(i)Calculatethelengthofthestring.
(ii)Ifinsteadthestringislaidalongtheparalleloflatitude50oNwithAatpointP,calculatethe

longitudeofpointB
(iii)StatethepositionofBifthestringisstretchedalongagreatcircleofPtowardstheSouth

poleifpointAisstaticatP.

7. TwopointsA(70o,15oE)andBlieonthesamecircleoflatitudeontheearthssurface.
Giventhattheshortestdistancebetweenthetwopointsalongthecircleoflatitudeis2133.6km.Giving
coordinatestothenearestdegree,findthelocationofB.
(Take=22andradiusofearth=6380km)

7

8. ThepositionoftwotownsAandBontheearth’ssurfaceare(36oN,49oE)and(36oN,131oW)
respectively(Earth’sradius=6370kmand=22/7):-

(a)Findthelongitudinaldifferencebetweenthetwotowns
(b)Calculatethedistancebetweenthetowns:-

(i)Alongacircleoflatitude(inkm)
(ii)Alongthegreatcircleinkmandnauticalmiles

(c)AnothertownC,is840kmdueEasttotownB.LocatethepositionoftownC
9. P,QandRarepointsonthesurfaceoftheearthsuchthatP(60ºN,20ºW),Q(60oS,20oW)

andR(60oN,80oE)find:
a)TheshortestdistancebetweenPandQonthesurfaceoftheearthinkilometresand

nauticalmiles(nm)
b)Thelengthoflatitude60ºN andhencethelengthoftheminorarcPRinkilometres
c)ThedistancefromPtotheNorthPole

10. AjetfliesfromtownX(50oS,20oE)directlytoY(50oS,28oW)andthendueSouthfor
1200mtoZ
(a)(i)FindthelatitudeofZ

(ii)CalculatethedistanceXYalongaparalleloflatitude50oSinkm
(b)(i)Giventhattheaveragespeedofthejetis400knots,calculatethetimetakento

reachZfromXtothenearest0.1hour
(ii)FindthetimeofarrivalatZgiventhattheplaneleftXat7.40a.m.Take=22/7

andradiusoftheearthtobe6370km

11. AjetonarescuemissionlefttownA(35oS,15oE)totownB(45oN,15oE)andthento
townC(45oN, 45oW).If1osubtends60nmandtheradiusoftheearthis6370km.Find;
(a)thedistanceinnauticalmilesfromAtoCviaBcorrectto4s.f
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(b)thedistanceinkilometersfromAtoBtothenearestkm
(c)thejetflewat840km/hfromAtoC.IfthejetlefttownAat8.15a.m,whattime

willitarriveattownCinlocaltime

61.Linearprogramming
1. Amanbakestwotypesofcakes,queencakesandmarblecakes.Eachweekhebakesx

queencakesandymarblecakes.Thenumberofcakesbakedaresubjecttothefollowing
conditions;30x+20y≤4800,30x+40y≥3600and10x>30y
Hemakesaprofitofshs.10oneachqueencakeandshs.12oneachmarblecake.
(i)Drawagraphtorepresenttheaboveinformationonthegridprovided

(ii)Fromthegraph,determinehowmanycakesofeachtypeheshouldmaketo
maximizehisweeklyprofit

(iii)Calculatethemaximumprofit
(iv)Ifheistomakeaweeklyprofitofatleastshs.600,findtheleastnumberofmarble

cakesheshouldbake

2. Acompanyproducesshirtsandjerseysusingtwotypesofmachines.Everyshirtmade
requires2hoursonmachineAand2hoursonmachineB.EveryJerseymaderequires
3hoursonmachineAandIhouronmachineB.InonedaythetimelimitonmachineA
is24hoursbutthatonmachineBis12hrs.ThenumberofJerseysproducedmustnotbe
morethantheshirtsproducedinoneday.Thecompanymakesaprofitofshs.200oneach
shirtandshs.200oneachJersey.Thecompanyproducesxshirtsandyjerseysperday
(a)Writedownfourinequalitieswhichmustbesatisfiedbyxandyandrepresentthese

inequalitiesonagrid
(b)Findthevaluesofxandywhichwillgivethecompanymaximumdailyprofitand

alsostatethemaximumprofit

3. Atradermakestwotypesofchair,ordinaryandspecialchairs.Thecostofeachordinary
chairisshs.300whileeachspecialchaircostsshs.700.Heispreparedtospendnotmorethan
shs.21,000.Itisnotviableforhimtomakelessthan20chairs.Ordinarychairsmustbeless
thantwicethespecialchairsbutmorethan15.Bytakingthenumberofordinarychairsasx

andspecialchairsasy:
(a)Writedownalltheinequalitiesinxandy
(b)Drawtheinequalitiesonthegridprovided
(c)Hesellsaspecialchairataprofitofshs.140whileordinarychairsataprofitofshs.120;

Determine themaximumpossibleprofit
4. Aschoolhastotake384peopleforatour.Therearetwotypesofbusesavailable.

TypeXandtypeY. TypeXcancarry64passengersandtypeYcancarry48passengers.
Theyhavetouseatleast7buses.
a)Formalllinearinequalitieswhichwillrepresenttheaboveinformation .
b)Onthegridprovided,drawtheinequalitiesandshadetheun-wantedregion.
b)Thechargesforhiringthebusesare;

TypeX:shs.25,000
TypeY:shs.20,000

Useyourgraphtodeterminethenumberofbusesofeachtypethatshouldbehiredto
minimizethecost.

5. AshoemakermakestwotypesofshoesAandB.Hetakes3hourstomakeonepairoftype
Aand4hourstomakeonepairoftypeB.Heworksforamaximumof120hourstomakex
pairsoftypeAandypairsoftypeB.ItcostshimKshs.400tomakeapairoftypeAand

Kshs.150tomakeapairoftypeB.Histotalcostdoesnotexceedkshs.9000.Hemustmake
atleast8pairsoftypeAand12pairsoftypeB.

(a)Writedownfourinequalitiesrepresentingtheinformationabove
(b)Onthegridprovidedrepresenttheinequalitiesandshadetheunwantedregions
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(c)Theshoemakermakesaprofitofkshs.40oneachpairoftypeAandkshs.70oneachpair

6. Atheatrehasaseatingcapacityof250people.Thechargesareshs.100foranordinary
seatandshs.160foraspecialseat.Itcostsshs.16,000tostageashowandthethreatre
mustmakeaprofit.Thereisnevermorethan200ordinaryseatsandforashowtotake
placeatleast50ordinarychairsmustbeoccupied.Thenumberofspecialseatsisalways
lessthantwicethenumberofordinaryseats.
a)takingxtobethenumberofordinaryseatsandythenumberofspecialseats,

writedown alltheinequalitiesrepresentingtheinformationabove.
b)Onthegridprovided,drawthegraphtoshowtheinequalitiesin(a)above
c)Determinethenumberofseatsofeachtypethatshouldbebookedinordertomaximize

theprofit.

7. Amansellstwotypesoficecreamsincupsandsticks.Hecanstorelessthantenpackets
inhiscoolingbox.Hesellsmorecupsthansticksbutlessthan3itemsasmanycupsassticks.
Healsoknowsthathewillsellmorethan3packetsofsticks.Hisprofitisshs.3.00onapacket
ofcupsandshs.2.00onapacketofsticks.
(a)Forminequalitiestorepresenttheaboveinformation:

(Letx–packetsofcupsand
y–packetsofsticks)

(b)Onthegridprovidedgraphtheinequalitiestosatisfytherequiredcondition
(c)Howmanypacketsofcupsandsticksshouldthemanputinhisboxtogivehimthehighest

profit?

8. Ashopkeeperbought50pangasand30jembes:-
(a)Fromawholesalersforshs.4,260.Hehadboughthalfasmanyjembesand5pangasless,

hewouldhavepaidshs.1290less.HadtheshopkeeperboughtformwholesalerB,hewould
havepaid10%moreapangaand15%lessforajembe.Howmuchwouldhehavesavedifhe
hadboughtthe50pangasand30jembesfromwholesalersB

(b)Thepriceofasuitifmarkedatshs.5000.Adiscount

9. Thegamesmasterwhishestohiretwomatatusforatrip.TheoperatorshaveaToyota
whichcarries10passengersandaKombiwhichcarries20passengers.Altogether120
peoplehavetotravel.Theoperatorshaveonly20litresoffuelandtheToyotaconsumes
4litresoneachroundtripandtheKombi1litreoneachroundtrip.IftheToyotamakesx
roundtripsandthekombiyroundtrips;

(a)writedownfourinequalitiesinxandywhichmustbesatisfied
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b)representtheinequalitiesgraphicallyonthegridprovided

(c)Theoperatorschargeshs.100foreachroundtripintheToyotaandshs.300foreach
roundtripinthekombi;

(i)determinethenumberoftripsmadebyeachvehiclesoastomakethetotalcosta
Minimum

(ii)findtheminimumcost
10. ThevelocityofaparticleVm/smovinginastraightlineaftertsecondsisgivenby

V=3t2–3t–6.Findthedistancecoveredbytheparticlebetweent=1andt=4seconds

62.Differentiation

1. Aparticlemovesinastraightlinefromafixedpoint.ItsvelocityVm/saftertsecondsisgivenby

calculatethedistancetraveledbytheparticleduringthe2ndsecond. (4mks)

1. AparticlemovessuchthattsecondsafterpassingagivenpointO,itsdistanceSmetres
fromOisgivenbyS=t(t-2)(t-1)
(a)Finditsvelocitywhent=2seconds

(b)Finditsminimumvelocity
(c)Findthetimewhentheparticleismomentarilyatrest

x-axis

y-axis

2 4 6 8 10 12 14

4

0

8

12

16

20

24

28
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(d)Finditsaccelerationwhent=3seconds

2. Thetablebelowgivesthevaluesofxandyforthecurvey=x2+1
X 0 1 2 3 4 5 6 7 8 9 10
y 1 2 10 17 37 50 82

a)Completethetable
b)Usethemid-ordinateruletoestimatetheareaenclosedbythecurvey=x2+1.

Usefivecoordinates
c)Usingintegration,calculatetheactualareain(a)above
d)Calculatethepercentageerrorintheestimatedarea

3. Thegradientfunctionofacurveisgivenbytheexpression2x+1.Ifthecurvepasses
throughthepoint(-4,6);findtheequationofthecurve

4. AparticlePmovesinastraightlinesothatitsvelocity,Vm/sattimetsecondswhere
t0isgivenbyv=28+t–2t2

Find;
(a)thetimewhenPisinstantaneouslyatrest
(b)thespeedofPattheinstantwhentheaccelerationofPiszero
(c)FindtheaccelerationofPwhenthearticleisinstantaneouslyatrest
(d)Findthedistancecoveredbytheparticleduringthe3rdsecond,whenatt=0D=5M

5. AparticleKmovesalongastraightline50cmlong.Attimet=0,kisatAandtsecondslaterits
velocityvcm/sisgivenbyv=15+4t–3t2.
a)Writedowntheexpressionfor;

i)TheaccelerationofKattimetseconds.
ii)ThedistanceofKfromAattimetseconds.

b)i)FindtwhenKisinstantaneouslyatrest.
ii)HowfarisKfromAatthistime?

c)FindtheperiodoftimeduringwhichtheaccelerationofPispositive.
6. Thediagrambelowshowsthesketchofthecurvey=x2andy=-x2+8intersectingatAandB:-

(a)FindthevalueofaandbhencefindthecoordinatesofAandB
(b)Findtheareaenclosedbyx=a,x=b,theaxisand:-

(i)thecurvey=x2

(ii)thecurvey=-x+8
7. Thedistancefromafixedpointofaparticleinmotionatanytimetsecondsisgivenby:-

S=t3–5/2t2+2t+5metres
Findits:
(a)Accelerationaftertseconds
(b)Velocitywhenaccelerationiszero

8 Aparticlemovesinastraightline.ItpassesthroughpointOatt=0withavelocityv=5m/s.
Theaccelerationam/s2oftheparticleattimetsecondsafterpassingthroughOisgivenby

a=6t+4
(a)Expressthevelocityvoftheparticleattimetsecondsintermsoft.

y

A

a b

B

O x
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(b)Calculatethevelocityoftheparticlewhent=4.
(c)(i)Expressthedisplacementsbytheparticleaftertsecondsintermsoft.

(ii)Calculatethedistancecoveredbytheparticlebetweent=1andt=4.

9. ThedisplacementSmetresofaparticlemovingalongastraightlineaftertsecondsisgivenby.
S=3t+3t2–2t3

2
a)Finditsinitialacceleration

b)Calculate:

i)Thetimewhentheparticlewasmomentarilyatrest

ii)Itsdisplacementbythetimeitcametorestmomentarily

c)Calculatethemaximumspeedattained

10. Findtheequationtothetangenttothecurve:-
y=4x3–2x2–3x+5atthepoint(2,23)

11. Afarmerwantedtomakeatroughforcowstodrinkwater.Hehadametalsheetmeasuring240cmby

120cmand1cmthick.Thedensityofthemetalis2.5g/cm3.Asquareofsides30cm

isremovedfromeachcorneroftherectangleandtheremainingpartfoldedtoformanopencuboid.

(a)Sketchthesheetafterremovingthesquaresforthefourcorners,showingallthedimensions

(b)Calculate:-

(i)Theareaofthemetalwhichformsthecuboid

(ii)ThemassoftheemptycuboidinKilograms

(b)Thecuboidisfilledwithwaterwhosedensityis1g/cm3.Calculatethemassofthe

cuboid whenfullofwater

12. Arectangularsheetofcardboardis8cmlongand5cmwide.Equalsquaresarecutawayat

eachcornerandtheremainderisfoldedsoastoformanopenbox.Findthemaximumvolume

13. (a)Findtheequationofthenormaltothecurve:-y=x3–2x–1at(1,-2)

(b)Determinethenatureoftheturningpointstothecurvey=x3–3x+2;Henceinthe

spaceprovidedbelow,sketchthecurve

14. Aparticlemovesinastraightlinesothatitsvelocity,v/m/sattimetsecondswhere

t0isgivenbyv=28+t–2t2

Find:-

(a)ThetimewhenPisinstantaneouslyatrest

(b)ThespeedofPattheinstantwhentheaccelerationofPiszero

(c)GiventhatPpassesthroughthepointOofthelinewhent=0;

(i)FindthedistanceofPfromOwhenPisinstantaneouslyatrest

15. AparticlemovessuchthattsecondsafterpassingagivenpointO,itsdistanceSmetres

fromOisgivenbyS=t(t-2)(t-1)
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(a)Finditsvelocitywhent=2seconds

(b)Finditsminimumvelocity

(c)Findthetimewhentheparticleismomentarilyatrest

(d)Finditsaccelerationwhent=3seconds
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63.Approximationofarea
1 Usetrapezoidalruletoestimatetheareaboundedbythecurvey=8+2x–x2for-1x3

using5ordinates

2. (a)Usingtrapezoidalrule,estimatetheareaunderthecurvey=½x2–2betweenx=2
andx=8andx-axis.Usesixstrips

(b)(i)Useintegrationtoevaluatetheexactareaunderthecurve
(ii)Findthepercentageerrorincalculatingtheareausingtrapezoidalrule

3 (a)Usingtrapezoidalrule,estimatetheareaunderthecurvey=½x2–2betweenx=2
andx=8andx-axis.Usesixstrips

(b)(i)Useintegrationtoevaluatetheexactareaunderthecurve
(ii)Findthepercentageerrorincalculatingtheareausingtrapezoidalrule

4 Thefigurebelowshowsthegraphsofy=2x+3andy=-2x2+3x+4

(a)determinetheco-ordinatesofQ,theintersectionofthetwographs
(b)Findtheexactareaoftheshadedregion

5.Thetablebelowshowssomevaluesofthefunction;y=x2+2x–3for-6≤x≤-3

x -6 -5.75 -5.5 -5.25 -5 -4.75 -4.5 -4.25 -4.0 -3.75 -3.5 -3.25 -3
y 21 18.5

6
14.0
6

10.0
6

8.25 5 2.25 1.06 0

(a)completethetable
(b)usingthecompletedtableandthemid-ordinaterulewithsixordinates,estimatethe

areaoftheregionboundedbythecurve;y=x2+2x–3andthelinesy=0,x=-6andx=-3
(c)(i)byintegrationfindtheactualareoftheregionin(b)above

(ii)Calculatethepercentageerrorarisingfromtheestimatein(b)

6 Completethetablebelowfory=5x2–2x+2.Estimatetheareaboundedbythecurve,the
x–axis,thelinesx=2andx=7usingthetrapezoidalrulewithstripsofunitlength.

x 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7
y 18 56.25 74 117 200.25

6.Integration

1. Evaluate:- x2–3x+2dx
x-2

5

2

Q
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2. Findthevaluesofawhichsatisfytheintegral
(x2+1)dx=2a

FORALLMARKING
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0724351706
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