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EVALUATIONANDSUBSTITUTION

Summary

Whenlettersinaformulaarereplacedbynumbers,it’scalledsubstitution.

EXAMPLES:

1.Findthevalueof whenx=8andy=6

2.Findthevalueof whenx=3

3.Findthevalueof2(4+3y)+y(32t)wheny=2andt=3

4.GiventhatP=200,r=50andn=2,findthevalueof

5.Ifa=6,b=8,c=10ands=12,findthevalueof

6.Giventhat findthevaluesofvwhenu=6,a=3.5ands=4.

7.Giventhata=2,b=4andc=6,findthevaluesof

8.Giventhat findthevalueofywhenp=r.

9.Giventhata=3,b=4andc=5,findthevalueof

where
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OPERATIONS

Summary:

Anoperationisaruleconnectingtwotermsusingsignlanguage.

EXAMPLES:

1.Giventhatab= findthevalueof:

(i)13

(ii)(13)2

(iii)aifa3=63

2.Giventhatmn= findthevalueof:

(i)53

(ii)8(53)

(iii)9(62)

(iv)(124)(72)

3.Giventhatpq= findthevalueof:

(i)3(1015)

(ii)6(2030)

(iii)15(3015)

(iv)pifp3=2

4.Giventhatab= findthevalueofyif3y=64
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EER:

1.Giventhatxy= findthevalueof:

(i)32

(ii)(32)2

2.Giventhatab= findthevalueof:

(i)43

(ii)8(43)

3.Giventhatab= findthevalueof(53)2

4.Giventhatmn= findthevalueof:

(i)48

(ii)7(48)

5.Giventhatab= findthevalueof(14)3

6.Giventhatab= findthevalueof 

7.Giventhatab= findthevalueof:

(i)34

(ii)5(34)

8.Giventhatab= findthevalueof:

(i)34

(ii)yify2=21
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9.Giventhatab= findthevalueof:

(i)1(25)

(ii)yif4y=16

COLLECTINGLIKETERMS

Summary

1.Incollectingliketerms,theexpressionisrearrangedsothatliketerms

arenexttoeachother.

2.Theproducts and arethesame.Thus and areliketerms.

3.Liketermswithpowerscanbeaddedorsubtractedifthepowersarethe

same.Thus cannotbesimplifiedbecause4pand arenotlike

terms.

EXAMPLES:

Simplifythefollowingexpressions:

(i) (ii)

(iii) (iv)4p+6pq2q+8p11qp+10q

REMOVINGBRACKETS

Summary

1.Whenremovingbrackets,eachterminsidethebracketsismultipliedby

thequantityoutsidethebrackets.

2.Ifthesigninfrontofthebracketisnegative,thesignsinsidethebracket
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arechanged.

EXAMPLES:

1.Removethebracketsandsimplifythefollowingexpressions:

(i)3(x+2)+2(x4) (ii)2(4x2)(5x3) (iii)4(12x)3(6x

5)

(iv)5(3x+2)2(4p+3) (v)4x(x+2)+x(x4) (vi)3x(5+2x)2x(3x

7)

(vii)a(b+c)2b(c+a)+c(a+b) (viii)

EER:

1.Removethebracketsandsimplifythefollowingexpressions:

(i)2(5a+3b)+3(a2b) (ii)4(12x)3(3x4)

(iii)4(12x)3(3x4) (iv)3(x+1)+2(x+4)

(v)5((4y9)(10y5)) (vi)9(2x+3)3(5x+1)

(vii)4(a3b)3(3ab) (viii)2p(q+r)p(3q2r)

(ix)2x(x+3)+x(x2) (x)5[4(y4)+15][2(5y3)+1]

SOLVINGLINEAREQUATION

Summary:

1.Anequationconsistsoftwoexpressionsseparatedbyanequalsign

2.Insolvinglinearequationsthefollowingapply:

(i)Whenmovinganytermfromonesideoftheequationtotheother,its

signchanges
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(ii)Iftheequationcontainsbrackets,firstremovethebracketsandthen

workout

(iii)Iftheequationcontainsfractions,multiplyeachtermbytheLCMofthe

denominatorstoremovethefractions

EXAMPLES:

1.Solveforxinthefollowingequations:

(i)6x22=3x10 (ii)2(3x6)=3(5+x)

(iii)52(x1)=4(3x)2x (iv)(5x4)(3x1)=3

(v)(8x+3)3(x1)=x2

2.Solveforxinthefollowingequations:

(i) (ii)

3.Giventhat(7x5):(2+4x)=8:7,findthevalueofx

4.Solveforxinthefollowingequations:

(i) (ii)

(iii) (iv)

(v) (vi)

(v) (vi)

EER:

1.Solveforxinthefollowingequations:

(i)4(2x+3)=313(x1) (ii)15(x7)3(x9)+5(x+6)=0

(iii)102(x4)=2(x1)6x (iv)5(x1)=3(2x5)(13x)

(v)92(x5)=x+10
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2.Solveforxinthefollowingequations:

(i) (ii)

3.Giventhat(x+3):x=8:5,findthevalueofx

4.Giventhat(x+5):2=18:3,findthevalueofx

5.Solveforxinthefollowingequations:

(i) (ii)

(iii) (iv)

(v) (vi)

(vii) (viii)

WORDPROBLEMSONLINEAREQUATION

Summary:

Insolvingwordproblemsonlinearequation,readtheproblemcarefullyand

formanequationusingtheconditionsgivenintheproblem

EXAMPLES:

1.Findtwonumberssuchthatoneexceedstheotherby9andtheirsumis

25

Soln:

Ifthenumbersarexand(x+9),

x+(x+9)=25
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x=8

(x+9)=8+9=17

Thenumbersare8and17

2.Thelengthofarectangleistwiceitswidth.Iftheperimeterofthe

rectangleis72m,findthelengthandwidthoftherectangle

Soln:

Ifthewidth=x

 length=2x

If2(l+w)=72

 2(2x+x)=72

x=12m

Width=12m,length=2(12)=24m

3.Thesumofthreeconsecutivemultiplesof5is90.Findthesemultiples

Soln:

Ifthemultiplesarex,(x+5)and(x+10),

x+(x+5)+(x+10)=90

x=25

(x+5)=25+5=30, (x+10)=25+10=35

Themultiplesare25,30and35

4.Threefifthofanumberis4morethanonehalfofthenumber.Findthe

number
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Soln:

Iftherequirednumber=N



N=40

5.Thedenominatorofafractionisgreaterthanitsnumeratorby3.Ifthe

numeratorisincreasedby7andthedenominatorisdecreasedby1,the

fraction becomes Findtheoriginalfraction

Soln:

Iftheoriginalfraction=



 x=8

 Originalfraction= =

6.Inamultiplechoicetestof90questions,eachcorrectanswercarries5

marksandeachwronganswerleadstoalossof2marks.Ifastudent

scoredatotalof387marksfromthetest,findhowmanyquestionswere

answeredcorrectly

Soln:

Ifthecorrectanswers=x,thenwronganswers=(90x)

correctscoreincorrectscore=totalscore

5x2(90x)=387

x=81

7.Thelengthofarectangleis4mlessthan3timesitswidth.Ifthe
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perimeteroftherectangleis32m,findthelengthandwidthoftherectangle

Soln:

Ifthewidth=x

 length=3x4

If2(l+w)=32

 2(3x4+x)=32

x=5m

Width=5,length=3(5)4=11m

8.Amanis24yearsolderthanhisson.Intwoyearstime,hisagewillbe

twicetheageofhisson.Findthepresentageoftheson

Soln:

Son’spresentage=x,Father’spresentage=x+24

 Aftertwoyears,Son’sage=x+2,Father’sage=x+26

 x+26=2(x+2)

x=22years

9.Tom’spresentageistwofifthofhisfather’sage.After8yearshewillbe

onehalfofhisfather’sagethen.Findhowoldishisfather

Soln:

Father’spresentage=x,Tom’spresentage=

 After8years,Father’sage=x+8 Tom’sage=

 =

x=40years
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10.Thesumofthepresentagesofamanandhissonis60years.Sixyears

ago,theman’sagewas5timestheson’sage.Findtheson’spresentage

Soln:

Son’spresentage=x,Father’spresentage=60x

 Sixyearsago,Son’sage=x6,Father’sage=(60x)6=54x

 54x=5(x6)

x=14years

11.Thesumofthepresentagesofamanandhissonis45years.Five

yearsago,theproductoftheirageswas4timestheman’sageatthattime.

Findtheirpresentages

Soln:

Son’spresentage=x,Father’spresentage=45x

 Fiveyearsago,Son’sage=x5,Father’sage=(45x)5=40x

 (x5)(40x)=4(40x)

 (x5)=4

 x=9years

 Son’sage=9years,Father’sage=459=36years

12.Tenyearsago,aman’sagewasthriceasoldashisson.Intenyears

time,theman’sagewillbetwiceasoldashisson.Findtheirpresentages

Soln:

Tenyearsago,Son’sage=x,Father’sage=3x

 Son’spresentage=x+10,Father’spresentage=3x+10

After10years,Son’sage=x+20,Father’sage=3x+20

 3x+20=2(x+20)
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 x=20years

 Son’spresentage=20+10=30years,Father’sage=3(20)+10=70

years

13.Tomis9yearsolderthanBob.IntenyearstimeTomwillbetwiceas

oldasBobwas10yearsago.FindBob’spresentage

Soln:

Bob’spresentage=x,Tom’spresentage=x+9

 Intenyears,Tom’sage=(x+9)+10=x+19,

Tenyearsago,Bob’sage=(x10)

 x+19=2(x10)

x=39years

14.Amansaidtohisson,“Iwasasoldasyouareatpresentatthetimeof

yourbirth”.Iftheman’sageis38yearsnow,findtheson’sage5yearsago

Soln:

Son’spresentage=x,

xyearsago,father’sage=38x

 38x=x

 x=19years

 5yearsago,son’sage=195=14years

15.Theratiobetweentwonumbersis7:5.Ifthedifferencebetweenthem

is48,findthenumbers

Soln:

Ifthecommonratioisx,

Theratio7:3=7x:3x(Theratio7x:3xsimplifiesto7:3)
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 Thenumbersare7xand3x

7x3x=48

x=12

 7x=7(12)=84, 3x=3(12)=36

Thusthenumbersare84and36

16.Tomis6yearsolderthanBob.Theratiobetweenthepresentagesof

TomandBobis7:5.Findtheirpresentages

Soln:

Theratio7:5=7x:5x

Tom’spresentage=7x,Bob’spresentage=5x

7x5x=6

x=3

Tom’sage=7(3)=21years,Bob’sage=5(3)=15years

METHODII

Bob’sage=x

Tom’sage=x+6



 x=15

 Bob’sage=15years,Tom’sage=15+6=21years

17.ThepresentagesofTomandBobareintheratioof5:4.Inthreeyears

time,theratiooftheirageswillbecome11:9respectively.FindBob’s

presentage
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Soln:

Theratio5:4=5x:4x

Tom’spresentage=5x,Bob’spresentage=4x

 After3years,Tom’sage=5x+3,Bob’sage=4x+3



 x=6

 Bob’spresentage=4(6)=24years

18.Fouryearsago,theratiooftheagesofTomandBobwas3:2.Insix

yearstime,theratiooftheirageswillbecome14:11respectively.Find

Bob’spresentage

Soln:

Fouryearsago,Tom’sage=3x,Bob’sage=2x

 Tom’spresentage=3x+4,Bob’spresentage=2x+4

After6years,Tom’sage=(3x+4)+6=3x+10,

Bob’sage=(2x+4)+6=2x+10



 x=6

 Bob’spresentage=2(6)+4=16years

19.ThepresentagesofTom,BobandBenareintheratio4:7:9.Eight

yearsago,thesumoftheirageswas76.Findtheirpresentages

Soln:

Tom’spresentage=4x,Bob’sage=7x,Ben’sage=9x



15

 8yearsago,Tom’sage=4x8,Bob’sage=7x8,Ben’sage=9x

8

 (4x8)+(7x8)+(9x8)=76

 x=5

 Tom’spresentage=4(5)=20years, Bob’sage=7(5)=35years

Ben’sage=9(5)=45years

20.Tenyearsago,theratiooftheagesofTom,BobandBenwas2:3:7.

Thesumoftheirpresentagesis90.FindBob’spresentage

Soln:

Tenyearsago,Tom’sage=2x,Bob’sage=3x,Ben’sage=7x

 Tom’spresentage=2x+10,Bob’sage=3x+10,Ben’sage=7x+10

 (2x+10)+(3x+10)+(7x+10)=90

 x=5

 Bob’spresentage=3(5)+10=25years

EER:

1.Findtwonumberssuchthatoneexceedstheotherby11andtheirsum

is73

2.Thesumofthreeconsecutivemultiplesof4is444.Findthesemultiples

3.ThecostoftwotablesandthreechairsisShs705,000.Ifthetablecosts

Shs40,000morethanthechair,findthecostofeachtableandachair

4.Thelengthofarectangleis4timesitswidth.Iftheperimeterofthe

rectangleis80m,findthelengthandwidthoftherectangle
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5.Threefourthofanumberismorethanonefourthofanumberby2.

Findthenumber

6.Thenumeratorofafractionis5lessthanitsdenominator.If2isadded

toboththenumeratoranddenominator,thefractionbecomes Findthe

originalfraction

7.Inamultiplechoicetestof30questions,eachcorrectanswercarries5

marksandeachwronganswerleadstoalossof2marks.Ifastudent

scoredatotalof80marksfromthetest,findhowmanyquestionswere

answeredcorrectly

8.Thenumeratorofafractionis1lessthanitsdenominator.Ifthe

numeratorisdecreasedby2andthedenominatorisincreasedby3,the

fractionbecomes Findtheoriginalfraction

9.Thenumeratorofafractionis3lessthanitsdenominator.Ifthe

numeratoristripledandthedenominatorisincreasedby7,theresulting

fractionis Findtheoriginalfraction

10.Thesumoftheagesof5childrenbornatintervalsof3yearseachis50

years.Findtheageoftheyoungestchild

11.ThepresentagesofP,QandRareintheratio4:7:9.Eightyearsago,

thesumoftheirageswas56.Findtheirpresentages

12.Amanis4timesasoldashisson.Fiveyearsago,themanwas9times

asoldashisson.Findtheman’spresentage

13.Tomis4timesasoldasBob.In4yearstime,thesumoftheirageswill

be 43years.FindTom’spresentage

14.Fiveyearsago,aman’sagewasseventimesasoldashisson.Infive

yearstime,theman’sagewillbethriceasoldashisson.Findtheirpresent

ages
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15.In15yearstime,Tom’sagewillbe6timeshisage5yearsback.Find

hispresentage

16.Tomis12yearsyoungerthanBob.Theratiobetweenthepresentages

ofTomandBobis2:5.Findtheirpresentages

17.Tenyearsago,PwastwiceasoldasQ.Theratiobetweenthepresent

agesofPandQis4:3.Findtheirpresentage

18.Sixyearsago,TomwasthriceasoldasBob.Insixyearstime,Tomwill

beoneandathirdtimesasoldasBob.FindBob’spresentage

19.ThepresentagesofTomandBobareintheratio4:3.Insixyearstime,

Tom’sagewillbe26years.FindBob’spresentage

20.ThepresentagesofTomandBobareintheratio11:5.Ifthedifference

betweentheiragesis24years,findtheirpresentages

21.Thepresentagesofamanandhissonareintheratio4:1.Ifthe

productoftheiragesis196years,findtheratiooftheiragesin5years

time

22.TheratiobetweenthepresentagesofPandQis2:5.Ineightyears

time,theirageswillbeintheratio1:2.Findtheirpresentages

23.Sixyearsago,theratiooftheagesofTomandBobwas6:5.Infour

yearstime,theratiooftheirageswillbecome11:10respectively.Find

Bob’spresentage

24.Theagesoftwopeopledifferby16years.Sixyearsago,theelderone

was3timesasoldastheyoungerone.Findtheelder’spresentage

ALGEBRAICFRACTIONS

Summary:

(i)Afractionwithanyletterinitsnumeratorordenominatoriscalledan

algebraicfraction
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(ii)Afractionisundefined(meaningless)whenitsdenominatorisequalto

zero.

(iii)Toreduceanalgebraicfractioninitssimplestform,factorizationis

sometimesnecessary

EXAMPLES:

1.Findthevalueofxthatmakesthefraction undefined

2.Findthevaluesofxforwhichthefraction isundefined

3.Findthevaluesofxforwhichthefraction isundefined

4.Expressthefollowingasasinglefraction:

(i) (ii)

(iii) (iv)

(v) (vi)

5.Reducethefollowingfractionstotheirlowestform:

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)
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(ix) (x) (xi) (xii)

(xiii) (xiv)

(i)Soln:

6.Simplifythefollowingfractionsasfaraspossible:

(i) (ii)

(iii) (iv)

LCMOFALGEBRAICEXPRESSIONS

Summary:

TheLCMofgivenexpressionsisobtainedasfollows:

(i)Determinetheprimefactorformofeachexpression

(ii)TheproductofeachfactorwiththehighestpoweristherequiredLCM

EXAMPLES:

1.FindtheLCMof and

Soln:
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2.FindtheLCMof and

Soln:

3.FindtheLCMof and

Soln:

4.FindtheLCMof and
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Soln:

5.FindtheLCMof and

Soln:

6.FindtheLCMof and

Soln:

7.Simplifythefollowingfractionsasfaraspossible:
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(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)

(x) (xi)

(xii)

(xiii)

EER:

1.Findthevaluesofxthatmakethefraction undefined

2.Findthevaluesofxforwhichthefraction isundefined

3.Findthevaluesofxforwhichthefraction isundefined

4.FindtheLCMof and

5.FindtheLCMof and

6.Simplifyasfaraspossible:

7.Express asasinglefraction

8.Express asasinglefraction
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9.Express asasinglefraction

10.Express asasinglefraction

11.Giventhat expressyintheform

Hencefindthevalueofxforwhichyisundefined

12.Express asasinglefraction

13.Express asasinglefraction

14.Reducethefollowingfractionstotheirlowestform:

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

(ix) (xi)

15.Simplifythefollowingfractionsasfaraspossible:

(i) (ii)

(iii) (iv)

16.Simplifythefollowingfractionsasfaraspossible:

(i) (ii) (iii)

(iv) (v) (vi)
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(vii) (viii) (ix)
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COORDINATES

Summary:

1.(i)Apairofvalueswrittenintheform(x,y)iscalledcoordinates

(ii)Apointwithgivencoordinatescanbeplottedonthexyplane

2.(i)ThexyplaneisthesameasthecoordinateplaneortheCartesian

plane

(ii)Onthexyplane,thehorizontalaxisiscalledthexaxisandthe

verticalaxisiscalledtheyaxis.

(iii)Thexaxismeetstheyaxisatapointcalledtheorigin.The

coordinatesoftheoriginare(0,0)

(iv)Onthexaxis,valuestotherightoftheoriginarepositiveandthoseto

theleftarenegative

(v)Ontheyaxis,valuesabovetheoriginarepositiveandthosebeloware

negative

(vi)Foreachaxisasuitablescaleischosenandthenmarkedoffatequal

intervals

3.Incoordinategeometry,areaisstatedintermsofsquareunits(squnits)

EXAMPLES:

1.Onthesameaxes,plotthefollowingpointsA(4,5),B(2,4),C(3,0),

D(0,3),E(3,0)andF(0,2)

2.(i)Onthesameaxes,plotthepointsA(3,2),B(7,2)andC(7,8)

(ii)JointhepointsandnametheformedfigureABC.

(iii)CalculatetheareaoftheformedfigureABC.

Soln:
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(ii)FigureABCisarightangledtriangle

(iii)Area=

METHODII

Area=

Area =3(2)+7(8)+7(2)=76

Area =2(7)+2(7)+8(3)=52

RequiredArea=

3.(i)Onthesameaxes,plotthepointsP(2,3),Q(8,3),R(8,8)andS(2,

8)

(ii)JointhepointsandnametheformedfigurePQRS.

(iii)CalculatetheareaoftheformedfigurePQRS.

Soln:

(ii)FigurePQRSisarectangle

(iii)Area=

4.(i)Onthesameaxes,plotthepointsA(3,6),B(8,5)andC(4,2)

A(3,2)

B(7,2)

C(7,8)

A(3,2)
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(ii)JointhepointsandnametheformedfigureABC.

(iii)CalculatetheareaoftheformedfigureABC.

Soln:

(ii)FigureABCisatriangle

(iii)Area=

Area =3(5)+8(2)+4(6)=55

Area =8(6)+5(4)+2(3)=62

RequiredArea=

METHODII

Area=

5.(i)Onthesameaxes,plotthepointsP(3,4),Q(5,4),R(6,2)andS(2,2)

(ii)JointhepointsandnametheformedfigurePQRS.

(iii)CalculatetheareaoftheformedfigurePQRS.

Soln:

(ii)FigurePQRSisatrapezium

(iii)Area=

A(3,6)

B(8,5)

C(4,

2)
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6.Onthesameaxes,plotthefollowingpointsA(4,10),B(2,40),C(3,0),

D(0,30),E(3,15)andF(0,20).Useascaleof1cmtorepresent1uniton

thexaxisand1cmtorepresent5unitsontheyaxis

7.Onthesameaxes,plotthefollowingpointsA(05,15),B(3,25),C(13,

3),

D(17,22),E(18,06)andF(0,16)Useascaleof2cmtorepresent1

unitonbothaxes

8.Writedownthecoordinatesofeachofthefollowingpointsshownonthe

graphbelow:

EER:

1.Onthesameaxes,plotthefollowingpointsA(3,2),B(2,3),C(3,2)

andD(2,3)

2.Onthesameaxes,plotthefollowingpointsA(0,4),B(3,0),C(0,2)

andD(2,0)

3.WritedownthecoordinatesofthepointsmarkedA,B,C,D,E,F,GandH

onthegraphbelow:
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WritedownthecoordinatesofthepointsmarkedA,B,C,D,E,F,GandH

4.AquadrilateralhasverticesA(1,20),B(3,30),C(2,10)andD(2,20).

(i)Plotthepointsofthequadrilateralandidentifyit.

(ii)Findthecoordinatesofthepointofintersectionofthediagonalsof

the

Quadrilateral

5.FindtheareaofthequadrilateralwithverticesA(2,2),B(3,5),C(10,5)

and

D(5,2)

6.(i)FindtheareaofatrianglewithverticesP(-2,-2)Q(2,4)andR(5,0).

(ii)ConstructacirclecircumscribingtrianglePQR.Hencecalculatethe

areaofthesegmentscutoffbytrianglePQR.

7.(i)FindtheareaofthequadrilateralwithverticesA(2,1),B(1,3),C(4,1)

and

D(1,1)

(ii)Findthecoordinatesofthepointofintersectionofthediagonalsof
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the

quadrilateral

8.AquadrilateralhasverticesA(10,0),B(10,25),C(15,25)andD(25,

10).

(i)Plotthepointsofthequadrilateralandidentifyit.Useascaleof2cm

to

represent10unitsonbothaxes

(ii)Findthecoordinatesofthepointofintersectionofthediagonalsof

the

Quadrilateral

THESLOPEOFALINE(GRADIENTOFALINE)

Summary:

1.(i)Thegradientofaline=

(ii)Alinejoiningtwopointsiscalledalinesegment

2.Thefollowingrelationshipsapplytoalinesegmentwithendpoints

and

(i)GradientofAB=
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(ii)MidpointofAB=

(iii)LengthofAB=

EXAMPLES:

1.FindthegradientofalinepassingthroughthepointsP(1,4)andQ(5,12)

2.FindthegradientofalinepassingthroughtheoriginandthepointP(2,

10)

3.FindthegradientofalinepassingthroughtheoriginandthepointP(a,b)

4.Alineofgradient3passesthroughthepointsP(3,8)andQ(k,2).Find

thevalueofk

5.Findthemidpointofalinesegmentwithendpoints(3,7)and(9,1)

6.Findthecoordinatesofthepointthatishalfwaybetween(1,4)and(3,6)

7.TheverticesofaparallelogramareA(2,3),B(8,1),C(11,5)andD.Find

thecoordinatesofD

Soln:

HINT:Thediagonalsofaparallelogrambisecteachother

IfD=(x,y)



A(2,3) B(8,1)

C(11,

5)
D(x,y)

M

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

x=5, y= 7

 VertexDis(5,7)

8.TheverticesofaparallelogramareP(4,4),Q(5,7),R(2,5)andS.Findthe

coordinatesofS

Soln:

HINT:Thediagonalsofaparallelogrambisecteachother

IfS=(x,y)





x=1, y=2

 VertexSis(1,2)

9.ThemidpointofalinesegmentPQis(4,1).IfthecoordinatesofPare

(4,3),findthecoordinatesofQ

P(4,4) Q(5,7)

R(2,5)S(x,y)

M

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Soln:

IfQ=(x,y)



x=12, y= 5

 Theotherend=(12,5)

10.Themidpointofalinesegmentis(6,2).Ifoneendpointoftheline

segmentis(3,3),findthecoordinatesoftheotherendpoint

11.PointM(1,5)ishalfwaybetween(1,4)andanotherpointQ.Findthe

coordinatesofQ

12.FindthedistancebetweenthepointsP(8,2)andQ(4,7)

Soln:

PQ=

13.Findthelengthofalinesegmentwithendpoints(1,9)and(2,5)

14.ShowthatthepointsA(8,2),B(11,13)andC(2,6)areverticesofan

isoscelestriangle.

Soln:

HINT:Thetwosidesofanisoscelestriangleareequal

C(2,6)

A(8,2) B(11,13)
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AB=

BC=

AC=

 SinceAB=BC,thenthetriangleisisosceles

15.ThedistanceofpointP(12,k)fromtheoriginis13units.Findthe

possiblevaluesofk

Soln:

If

16.Thedistancebetweenthepoints(4,8)and(1,k)is5units.Findthe

possiblevaluesofk

Soln:

If

17.PointP(3,0)isequidistantfromthepointsA(5,k)andB(4,6).Findthe
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possiblevaluesofk

Soln:

IfdistanceAP=distanceBP



18.Theendpointsofthediameterofacircleare(1,2)and(7,6).Findthe:

(i)coordinatesofthecentreofthecircle

(ii)radiusofthecircle

Soln:

Hint:Centreisthemidpointofthediameterandradiusishalfthediameter

(i)Centre=

(ii)Radius=

19.Findthecentreandradiusofacirclethathasadiameterwithendpoints

(11,19)and(21,5)

Soln:

Centre=

Radius=
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20.Oneendofthediameterofacirclewithcentre(3,45)is(1,3).Find

the:

(i)coordinatesoftheotherendofthediameter

(ii)radiusofthecircle

Soln:

Iftheotherend=(x,y)



x=5, y= 6

 Theotherend=(5,6)

Radius=

EER:

1.FindthegradientofalinejoiningthepointsP(2,10)andQ(4,8).

2.FindthedistancebetweenthepointsP(8,2)andQ(4,7)

3.(i)ShowthatthepointsA(2,3),B(5,4)andC(2,1)areverticesofan

isoscelestriangle.

(ii)Findtheareaofthetriangle

4.Findthemidpointofalinesegmentwithendpoints(3,1)and(9,5)
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5.TheverticesofaparallelogramareP(2,1),Q(4,7),R(6,5)andS.Findthe

coordinatesofS

6.ThemidpointofalinesegmentPQis(4,2).IfthecoordinatesofPare(7,

6),findthe:

(i)coordinatesofQ

(ii)lengthofthelinesegmentPQ

7.Theendpointsofthediameterofacircleare(1,6)and(7,2).Findthe:

(i)coordinatesofthecentreofthecircle

(ii)radiusofthecircle

8.TheverticesofaparallelogramareA(5,2),B(2,6),C(8,3)andD.Find

thecoordinatesofD

9.AlinepassesthroughthepointsP(1,8)andQ(2,12).Findthe:

(i)gradientoftheline

(ii)coordinatesofthemidpointofthelinesegmentPQ

(ii)lengthofthelinesegmentPQ

10.AtrianglehasverticesA(4,2),B(8,6)andC(5,9).Findthegradientof

eachsideofthetriangle

11.ThepointsP(5,2)andQ(2,4)areinthexyplane.Findthe:

(i)coordinatesofM,themidpointofPQ

(ii)OM,whereOistheorigin

12.Alineofgradient passesthroughthepointsP(5,7)andQ(k,13).Find

thevalueofk

13.Findthemidpointofalinesegmentwithendpoints(3a,b)and(a,c)

14.Findthelengthofalinesegmentwithendpoints(8,1)and(5,3)
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15.FindthedistancebetweenthepointsP(b,0)andQ(0,a)

16.PointP(7,6)liesonacirclewhosecentreis(4,2).Findtheradiusofthe

circle

17.ThedistanceofpointA(k,4)fromtheoriginis5units.Findthepossible

valuesofk

18.FindthedistancebetweenthepointsP(8,1)andQ(5,3)

19.TheverticesofarectangleareA(0,2),B(4,8),C(7,6)andD(3,0).Show

thatitsdiagonalsareequalinlength

20.Thedistancebetweenthepoint(16,k)andtheoriginis20units.Find

thepossiblevaluesofk

21.PointP(0,2)isequidistantfromthepointsA(k,2)andB(3,2).Find

thepossiblevaluesofk

22.Thedistancebetweenthepoint(0,5)and(k,0)is13units.Findthe

possiblevaluesofk

23.Thedistancebetweenthepoint(k,k+2)andtheoriginis10units.Find

thepossiblevaluesofk

24.ThemidpointofalinesegmentABis(3,6).IfthecoordinatesofAare

(1,1),findthecoordinatesofB

25.Findthecentreandradiusofacirclethathasadiameterwithendpoints

(8,6)and(4,3)

26.Oneendofthediameterofacirclewithcentre(2,15)is(8,3).Find

the:

(i)coordinatesoftheotherendofthediameter

(ii)radiusofthecircle
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27.Oneendofthediameterofacirclewithcentre(5,7)is(21,5).Findthe:

(i)coordinatesoftheotherendofthediameter

(ii)radiusofthecircle

THEEQUATIONOFALINE

Summary:

(i)y=mx+cistheequationofthelinewithgradientmandyinterceptc

(ii)Intheaboveformula,mandcareconstantstobedetermined

(iii)Theyinterceptofalineisapointwherethelinecutstheyaxis

(iv)Ifapointliesonaline,itscoordinatesmustsatisfytheequationofthe

line

(v)Pointsthatlieonastraightlinearecalledcollinearpoints

(vi)Alinethatdividesafigureintotwoequalpartsiscalledalineof

symmetry

EXAMPLES:

1.Statethegradientandyinterceptofthefollowinglines:

(i)y=3x4 (ii)y5x9=0 (iii)3y+x=10 (iv)3y+2x=12

(v)20x4y3=0 (vi)2y= +7 (vii)

Soln:

(i)Sincey=3x4iscomparabletoy=mx+c

 Gradientm=3, yinterceptc=4



16

(ii)Expressy5x9=0intheformy=mx+c

Ify5x9=0

 y=5x+9

Gradientm=5, yinterceptc=9

(iii)Express3y+x=10intheformy=mx+c

If3y+x=10

 y=

Gradientm= , yinterceptc=

(iv)Express3y+2x=12intheformy=mx+c

If3y+2x=12

 y=

Gradientm= , yinterceptc=4

(v)Express20x4y3=0intheformy=mx+c

If20x4y3=0

 y=

Gradientm=5, yinterceptc=

(vi)Express2y= +7intheformy=mx+c
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If2y= +7

 y=

Gradientm= , yinterceptc=

2.Findtheequationofalinewhosegradientis3andyintercept7.

Soln:

Ify=mx+c,wherem=3andc=7

 y=3x+7

3.Findtheequationofalinewhosegradientis2andpassesthroughthe

pointP(3,1).

Soln:

Ify=mx+c,wherem=2

 y=2x+c

Substitutingx=3andy=1gives

1=2(3)+c

c=5

 y=2x5

4.Findtheequationofalinewhoseyinterceptis5andpassesthroughthe

pointP(3,7).

Soln:

Ify=mx+c,wherec=5

 y=mx+5
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Substitutingx=3andy=7gives

7=3m+5

m=4

 y=4x+5

5.FindtheequationofalinepassingthroughthepointsP(3,7)andQ(5,11)

Soln:

Ify=mx+c,

 m=

 y=2x+c

Substitutingx=3andy=7gives

7=2(3)+c

c=1

 y=2x+1

6.FindtheequationofalinepassingthroughthepointsA(2,2),B(2,0),

C(4,1)andD(6,2)

Soln:

Hint:(i)chooseanytwopointsonthelineandworkoutitsequation

(ii)Thegradientofalinemustbethesamebetweenanytwopoints
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Thechosenpointsare(4,1)and(6,2)

Ify=mx+c,

 m=

 y= x+c

Substitutingx=4andy=1gives

1= +c

c=1

 y= x1

7.FindtheequationoflineABshownonthegraphbelow:

Soln:

Hint:(i)chooseanytwopointsonthelineandworkoutitsequation

(ii)Thechosenpointsare(3,0)and(0,6)

Ify=mx+c,

xaxis

yaxis

3

6

0
B

A
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 m=

 y=2x+c

Substitutingx=3andy=0gives

0=2(3)+c

c=6

 y=62x

8.FindthevalueofkforwhichthepointsA(1,3),B(2,5)andC(k,9)are

collinear

Soln:

Hint:Thegradientofalinemustbethesamebetweenanytwopoints

GradientofAB=

GradientofAC=

9.FindtheequationofalinepassingthroughtheoriginandthepointP(3,

12)

Soln:

Ify=mx+c,
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 m=

 y=4x+c

Substitutingx=3andy=12gives

12=4(3)+c

c=0

 y=4x

10.FindtheequationofalinepassingthroughthepointsP(0,0)andQ(a,b)

11.AquadrilateralhasverticesA(2,1),B(1,4),C(2,3)andD(3,4).

(i)Plotthepointsofthequadrilateralandidentifyit

(ii)Drawthelineofsymmetryofthequadrilateral

(iii)Findtheequationofthelineofsymmetry

Soln:

Hint:(i)plotthepointsofthequadrilateralandidentifyit

(ii)Usetwopointsfromthelineofsymmetrytofinditequation

QuadrilateralABCDisakite

UsingB(1,4)andD(3,4)

Ify=mx+c,

 m=
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 y=2x+c

Substitutingx=1andy=4gives

4=2(1)+c

c=6

 y=2x+6

12.AtrianglehasverticesA(1,2),B(6,3)andC(4,11).Findtheequationof

thelinepassingthroughAandthemidpointofBC

13.Alinewhoseequationis2y=3x8passesthroughthepointsP(k,5)

andQ(2,h).Findthevaluesofkandh

Soln:

If2y=3x8

Substitutingx=kandy=5gives

2(5)=3(k)8

k=6

Similarly,substitutingx=2andy=hgives

2(h)=3(2)8

h=7

14.ShowthatthepointsA(3,7),B(1,5)andC(2,4)lieonastraightline

Soln:

Hint:Ifapointliesonaline,itscoordinatesmustsatisfytheequationof

theline

UsingA(3,7)andB(1,5)

Ify=mx+c,
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 m=

 y=3x+c

Substitutingx=3andy=7gives

7=3(3)+c

c=2

 y=3x2

IfapointC(2,4)liesontheliney=3x2,itscoordinatesmustsatisfythis

equation

Thuswhenx=2,y=3(2)2=4

Thethreegivenpointslieonastraightline

EER:

1.FindtheequationofthelinejoiningthepointsP(2,7)andQ(5,13)

2.FindtheequationoflinePQshownontheonthegraphbelow:

3.Findtheequationofalinewhosegradientis andpassesthroughthe

pointP(5,4).

xaxis

yaxis

6

4

0
Q

P
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4.Findtheequationofalinewithgradient3andyintercept5.

5.AtrianglehasverticesA(4,2),B(8,6)andC(5,9).Findtheequationof

eachofthelinesAB,BCandAC

6.FindtheequationofalinepassingthroughthepointsP(0,a)andQ(b,0)

7.Alinewhoseequationisy=7x8passesthroughthepoint(k,6).Find

thevalueofk

8.Findtheequationofthelinewithgradient andpassingthroughthe

midpointofthelinejoining(3,4)and(5,6)

9.FindthevalueofkforwhichthepointsA(8,2),B(1,k)andC(4,8)are

collinear

10.ShowthatthepointsA(1,2),B(3,6)andC(2,4)arecollinear

11.ShowthatthelinejoiningthepointsA(4,3)andB(8,6)passes

throughtheorigin

12.FindthevalueofkforwhichthepointsA(2,2),B(1,k)andC(1,6)are

collinear

13.AtrianglehasverticesP(3,-1),Q(7,6)andR(0,2).Findtheequationof

itslineofsymmetry.

14.AquadrilateralhasverticesA(4,3),B(4,7),C(10,1)andD(6,1).

(i)Plotthepointsofthequadrilateralandidentifyit

(ii)Drawthelineofsymmetryofthequadrilateral

(iii)Findtheequationofthelineofsymmetry

15.Findtheequationofthelineofsymmetryofaquadrilateralwhose

verticesareA(5,7),B(2,6),C(5,3)andD(4,0).

16.Findtheequationofthelineofsymmetryofageometricalfigurewhose

verticesareA(8,11),B(8,7),C(4,3),D(0,3),E(0,7)andF(4,11).
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INTERCEPTSOFALINE

Summary:

1.(i)Interceptsarepointswherethelinecutsthecoordinateaxes

(ii)Theyinterceptofalineisapointwherethelinecutstheyaxis

(iii)Thexinterceptofalineisapointwherethelinecutsthexaxis

2.(i)Theequationofthexaxisisy=0.Thusacrossthexaxis,y=0

(ii)Theequationoftheyaxisisx=0.Thusacrosstheyaxis,x=0

EXAMPLES:

1.Findtheinterceptsofalinewhoseequationisgivenby5y3x+30=0

2.Alineisgivenbytheequation4515x+3y=0.Findthecoordinatesof:

(i)itsxintercept

(ii)itsyintercept

3.Alinewhoseequationis5y3x+30=0cutsthexaxisandyaxisat

pointsPandQrespectively.FindthecoordinatesofPandQ

4.Alinewhoseequationis6y8x=24cutsthexaxisandyaxisat

pointsPandQrespectively.FindthelengthofPQ

5.Alineofgradient passingthroughpointP(9,4),cutstheyaxisat

pointQ.FindthecoordinatesofQ

6.Findtheequationofalinewhosexinterceptis5andpassesthrough

pointP(3,2).
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Soln:

Hint:Thislinemeetsthexaxisatpoint(5,0)

Thelinepassesthrough(5,0)and(3,2)

7.Findtheequationofalinewithgradient5andxintercept6.

8.Findtheequationofalinewithxintercept2andyintercept9.

EER:

1.Findthexandyinterceptsofthelinewhoseequationisgivenby

2.(i)Findthegradientofalinewhoseequationis2y+3x8=0.

(ii)Findthethecoordinatesofthepointwherethelinein(i)abovecuts
the

yaxis.

3.Alinewhosegradientis3andyintercept12cutsthexaxisatpointP.

(i)Statetheequationoftheline.

(ii)FindthecoordinatesofP.

4.Alineofgradient3passesthroughthepoint(2,1).Findthe:

(i)equationoftheline

(ii)coordinatesofpointRwhereitcutstheyaxis.

5.Theline cutsthex-axisatpointD.Findtheequationofthe

linepassingthroughpointDandwhosegradientis
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6.Alineofgradient1passesthroughpointP(3,2).Findthe:

(i)equationoftheline

(ii)coordinatesofthepointwherethelinecutstheyaxis

7.Alineofgradient passingthroughpointP(3,4),cutstheyaxisat

pointQ.FindthecoordinatesofQ

INTERSECTIONOFTWOLINES

Summary:

1.(i)Pointofintersectionoftwolinesisapointwherethetwolinesmeet.

(ii)Whenthelinesy=mx+candy=nx+dintersect,theyhavethesame

xandyvaluesatthatpoint.Thusmx+c=nx+d(thetwoequationsare

equal)

(iii)Theintersectionpointcanalsobeobtainedgraphically

EXAMPLES:

1.Findthecoordinatesofthepointofintersectionofthelinesy+2x+1=0

and x5y=16

2.Findthecoordinatesofthepointofintersectionofthelinesy=2x+3

and y=

4.Findthecoordinatesofthepointofintersectionoftheliney+2x+1=0

andthelinejoiningthepointsA(3,4)andB(8,5).

5.Thelines5y+mx=17andnyx=6intersectatpointP(4,1).Findthe

valuesofmandn
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7.Findtheequationofthelinethatpassesthroughthepoint(4,3)andthe

pointofintersectionofthelinesy+2x=8and2yx=6

8.Findtheequationofalinewithgradient andpassingthroughthe

pointofintersectionofthelinesy+2x=10and3yx2=0

9.Findthecoordinatesofthepointofintersectionofliney5x+9=0and

thecurve

EER:

1.Findthepointsofintersectionoftheliney=mx+cwiththeaxes

2.Findtheequationofthelinewhoseyinterceptis13andpasses

throughthepointofintersectionofthelinesy+x=5andxy=1

3.Thelinesax+2y=3andaxby=6intersectatpointP(1,2).Findthe

valuesofaandb

GRAPHINGLINEAREQUATIONS

Summary:

(i)Ingraphingalineusingitsequation,assumetwovaluesofxandwork

outtheiryvalues

(ii)Plotthetwopointsanddrawalinethatconnectsthem

EXAMPLES:

1.(i)Drawalinewhoseequationisy=3xforvaluesofxfrom3to3
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(ii)Findthecoordinatesoftheinterceptsoftheline

(iii)Calculatetheareaenclosedbetweenthelineandthecoordinateaxes

2.Ondifferentaxes,drawthelineswiththefollowingequations:

(i)y=2x+1 (ii)y= (iii)2x3y12=0 (vi)xy=0

(v)x+y=0 (vi)y=3 (vii)y=2 (viii)x=4 (ix)x=3

Soln:

(ii)Hint:(i)sincey= usetwovalueofxthataredivisibleby3toget

thepointstobeplotted

X 0 3 6

Y 4 8 12

3.(i)Onthesameaxes,drawthelineswithequationsy=2x+3andy=

(ii)Findthecoordinatesofthepointofintersectionofthetwolines

4.(i)Onthesameaxes,drawthelineswithequationsy=x2,y+x=14

and y=7x26

(ii)Findthecoordinatesoftheverticesoftheregionenclosedbythe

threelines

(iii)Calculatetheareaenclosedbetweenthethreelines
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OTHERFORMSOFLINEAREQUATIONS

Summary:

1.(i)Allpointsonahorizontallinehavethesameycoordinate

(ii)y=0istheequationofthexaxis

(iii)y=bistheequationofahorizontallinewhoseyinterceptisb

2.(i)Allpointsonaverticallinehavethesamexcoordinate

(ii)x=0istheequationoftheyaxis

(iii)x=aistheequationofaverticallinewhosexinterceptisa

EXAMPLES:

1.Onthesameaxes,drawthegraphsoftheequations:

(i)x=2 (ii)x=5 (iii)x=2 (iv)x=4

2.Onthesameaxes,drawthegraphsoftheequations:

(i)y=2 (ii)y=5 (iii)y=2 (iv)y=4

3.WritedowntheequationofeachofthefollowinglinesPQonthegraphs

below:

(i)

7

yaxis

xaxis0

Q

P
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(ii)

(iii)

(iv)

4.Writedowntheequationofahorizontallinepassingthrough(2,3)

Soln:

Hint:Theequationofthexaxisisy=0

Requiredequationisy=3

5

yaxis

xaxis0

Q

P

yaxis

xaxis0

P Q
4

yaxis

xaxis0

P Q3
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5.Writedowntheequationofaverticallinepassingthrough(4,6)

Soln:

Hint:Theequationoftheyaxisisx=0

Requiredequationisx=4

6.Findthecoordinatesofthepointofintersectionofthelinesy=3andy=

x1

7.Inthefigurebelow,OPQRisatrapeziumformedbythexaxis,thelinesy

=6, y=242x,and2y=3x.

Findthe:

(i)coordinatesofP,QandR

(ii)areaofthetrapezium

EER:

2y=3x y=24

y=6

yaxi

xaxis
O

P Q

R
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1.(i)Drawalinewhoseequationis3y=4x+12

(ii)Findthecoordinatesoftheinterceptsoftheline

(iii)Calculatetheareaenclosedbetweenthelineandthecoordinateaxes

2.Inthefigurebelow,OPQRisatrapeziumformedbythexaxis,yaxis,

thelinesy=3x+22andy=6.

Findthe:

(i)coordinatesofQandR

(ii)areaofthetrapezium

3.Twolineswithgradients0and3eachpassthroughpointP(8,4).Find

the:

(i)equationofeachline

(ii)areaenclosedbetweenthetwolinesandthecoordinateaxes

4.(i)Onthesameaxes,drawthelineswithequationsy=2x3andy=x

3

(ii)Findthecoordinatesofthepointofintersectionofthetwolines

(iii)Calculatetheareaenclosedbetweenthetwolinesandthexaxis

5.WritedowntheequationsofthelinesformingrectangleOABCshown

below:

y=

y

x
OR

Q
P

y=7

yaxis

xaxis0
O

A B

C

3

5
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6.(i)Onthesameaxes,drawthelineswithequationsy=3andy=x1

(ii)Findthecoordinatesofthepointofintersectionofthetwolines

(iii)Calculatetheareaenclosedbetweenthetwolinesandtheyaxis

7.Inthefigurebelow,OPQRisatrapeziumformedbythexaxis,thelinesy

=4, y=12x,andy=x.

Findthe:

(i)coordinatesofP,QandR

(ii)areaofthetrapezium

8.(i)Useagraphicalmethodtofindthecoordinatesofthepointof

intersectionofthelinesy=2x3andy=x3

(ii)Calculatetheareaenclosedbetweenthetwolinesandthexaxis

y=x y=12x

y=4

yaxi

xaxis
O

P Q

R



35

PARALLELLINES

Summary:

Parallellineshavethesamegradient.Thusifthelinesy=mx+candy=nx

+dareparallel,thenm=n.

EXAMPLES:

1.Findthegradientofthelinethatisparalleltothelinewithgradient

2.Findthegradientofalinethatisparalleltothelinewhoseequationis

3y+2x=0.

3.Findthevalueofkforwhichthelineswithgradients and are

paralleltoeachother

4.Findtheequationofthelinethatisparalleltotheline3y2x=6and

whoseyinterceptis5

5.Findtheequationofthelinethatisparalleltotheline2x+y=6and

passesthroughthepoint(1,10)

6.Findtheequationofthelinethatisparalleltotheline and

passesthroughtheorigin

7.Findtheequationofthelinepassingthrough(2,4)andparalleltothe

linejoiningthepoints(2,3)and(4,5)
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8.Findtheequationofthelinethatisparalleltotheline12x3y=2and

passesthroughthepointofintersectionofthelinesy+x=5andxy=1

9.AlinepassingthroughthepointsA(3,k)andB(2,7)isparalleltotheline

throughthepointsP(1,4)andQ(0,6).Findthevalueofk

10.AlinepassingthroughthepointsA(1,3k)andB(k,3)isparalleltothe

linewhoseequationis2y3x=9.FindthecoordinatesofAandB

11.ShowthatthelinepassingthroughthepointsA(6,4)andB(7,11)is

paralleltothelinethroughthepointsP(0,0)andQ(2,14).

Soln:

GradientofAB=

GradientofPQ=

SinceGradientofAB=GradientofPQ,thenthelinesareparallel

EER:

1.Findtheequationofthelinethatisparalleltotheline2y+x=3and

passesthroughthepoint(2,3)

2.Findtheequationofthelinepassingthrough(2,4)andparalleltothe

linejoiningthepoints(2,5)and(4,1)

2.Findtheequationofthelinethatisparalleltotheline3y+2x=1and

passesthroughthemidpointofthelinejoining(2,8)and(4,6)

9.Findtheequationofalineparalleltothexaxisandpassingthroughthe
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pointofintersectionofthelinesy+2x=10and3yx2=0.

19.Line passesthroughpointP(4,1)andisparalleltothelinejoining

the

pointsA(1,3)andB(1,5).Findthe:

(i)equationofline

(ii)coordinatesofthepointofintersectionofline andtheliney=2x

3

(iii)areaenclosedbetweenthetwolinesin(ii)aboveandthexaxis

3.Line passesthroughpointP(2,5)andisparalleltothelinejoining

thepointsA(6,6)andB(6,10).Findthe:

(i)equationofline

(ii)coordinatesofthepointofintersectionQofline andthelinex2y+

2=0

(iii)lengthofthelinesegmentPQ

PERPENDICULARLINES

Summary:
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Twolinesareperpendiculariftheproductoftheirgradientsisequalto1.

Thusifthelinesy=mx+candy=nx+dareperpendicular,thenmn=1.

EXAMPLES:

1.Findthevalueofkforwhichthelineswithgradients and are

perpendiculartoeachother

2.Findthevalueofmforwhichthelines3x+my+7=0and9x2y+5=

0areperpendiculartoeachother

3.Findthegradientofthelinethatisperpendiculartothelinewhose

equationis6x+9y+4=0

4.Findtheequationofthelinethatisperpendiculartotheline2y+3x=6

andwhoseyinterceptis4

5.Findtheequationofthelinethatisperpendiculartotheline6y2x=7

andpassesthrough(1,2)

6.Findtheequationofthelinethatisperpendiculartotheline

andpassesthroughtheorigin

7.Findtheequationofthelinepassingthrough(2,0)andperpendicularto

thelinejoiningthepointsA(4,9)andB(1,3)

8.Findtheequationofthelinethatisperpendiculartotheline12y+4x=9

andpassesthroughthepointofintersectionofthelinesy=2x5andx+y

=1

9.AlinepassingthroughthepointsA(2,k)andB(4,6)isperpendicularto

thelinethroughthepointsP(1,7)andQ(2,1).Findthevalueofk

10.Twoperpendicularlinesintersectat(3,5).Ifoneofthelinespasses

through (2,3),findtheequationoftheotherline

11.Twoperpendicularlinesintersectat(2,0).Ifoneofthelinesis15y+

mx=6,findthe:
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(i)valueofm

(ii)equationoftheotherline

12.Theliney=3x4isperpendiculartothelinepassingthrough(6,4).

Findthecoordinatesoftheirpointofintersection

13.ShowthatthelinepassingthroughthepointsA(6,0)andB(0,12)is

perpendiculartothelinethroughthepointsP(8,10)andQ(4,8).

Soln:

GradientofAB=

GradientofPQ=

GradientofABGradientofPQ=

Hencethelinesareperpendicular

14.Aline passesthroughthepointofintersectionofthelinesxy2=

0and 3x+4y+15=0andisperpendiculartothelinepassingthroughthe

pointsP(2,3)andQ(1,1).Findtheequationofline

15.(i)ShowthatthepointsA(2,4),B(2,1)andC(5,5)areverticesofa

righttriangle

(ii)Findtheareaofthetriangle

Soln:

Hint:ThiscouldbedoneusinggradientmethodorPythagorastheorem

GradientofAB=

GradientofBC=
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Since thenABisperpendicularBC.Thusthetriangleisright

angledsinceB=90

EER:

1.Findthegradientofthelinethatisperpendiculartothelinewithgradient

2.Findthegradientofthelinethatisperpendiculartothelinewhose

equationis3y+2x=6

3.Findtheequationofthelinethatisperpendiculartotheline2y4x=7

andwhoseyinterceptis5

4.Findtheequationofthelineperpendiculartotheline2y+3x=7and

passingthrough(1,3)

5.ThelinejoiningthepointsA(k,2)andB(4,4)isperpendiculartotheline

2y+3x8=0.Findthevalueofk

6.Findthegradientofthelinethatisperpendiculartothelinejoiningthe

points(a,3a)and(2a,a)

7.Findtheequationofthelineperpendiculartotheline2y4x=7and

passingthrough(1,2)

8.Findtheequationofthelinethatisperpendiculartotheline

andpassesthrough(4,5)

9.Statewithareasonwhetherthelines3y4x+10=0and12y+9x8=

0areparallelorperpendicular

10.Statewithareasonwhetherthelines2y+8x+1=0and3y+12x7=

0areparallelorperpendicular

11.Findtheequationofthelinethatisperpendiculartotheline6y+9x7

=0andpassesthrough(3,2)
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12.Findtheequationofthelinethatisperpendiculartotheline3xy6=

0andpassesthrough(6,5)

13.Findtheequationofthelinethatisperpendiculartotheline2y+x=5

andpassesthrough(3,2)

14.Line isperpendiculartotheline2y+8x10=0andintersectat

pointP(3,k).Findthe:

(i)valueofk

(ii)equationofline

15.Line isperpendiculartotheline3y+2x=7andpassesthroughthe

pointsA(2,2)andB(4,k).Findthe:

(i)valueofk

(ii)equationofline

(i)coordinatesofthepointwherelines cutsthexaxis

16.TheendpointsofalinesegmentareP(1,6)andQ(7,2).Findthe:

(i)coordinatesofM,themidpointofPQ

(ii)gradientofthelineperpendiculartolinesegmentPQ

(iii)equationofthelinethroughMandperpendiculartolinesegmentPQ

17.Aline passesthroughthepointsA(2,1)andB(6,5).Anotherline

isperpendiculartoline andpassesthroughpointP(1,8).Findthe:

(i)equationofline and

(ii)coordinatesofthepointofintersectionofthelines and

18.Line isparalleltotheline2y6x=8andpassesthroughpointP(4,
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5).Anotherline isperpendiculartotheline5y+x10=0andpasses

throughpointQ(0,9).Findthe:

(i)equationofline and

(ii)coordinatesofthepointofintersectionofthelines and

(iii)coordinatesofthepointofintersectionofline andthecurve

19.Line isperpendiculartotheline2x+5y15=0andpassesthrough

point P(6,10).Findthecoordinatesofthepointof

intersectionofline andtheline yx=1

20.Theliney=x+1isperpendiculartothelinepassingthrough(3,0).

Findthecoordinatesoftheirpointofintersection

21.(i)ShowthatthepointsA(4,2),B(4,2)andC(2,6)areverticesofa

righttriangle

(ii)Findtheareaofthetriangle

22.ShowthatthepointsA(4,1),B(5,6)andC(1,3)areverticesofan

isoscelesrighttriangle.

24.(i)TheverticesofatriangleareA(0,6),B(6,2)andC(2,10).Show

thatangleABCis90

(ii)Findtheareaofthetriangle
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APERPENDICULARBISECTOR

Summary:

Aperpendicularbisectorisalinethatcutsthelinesegmentatitsmidpoint

andatrightangles

EXAMPLES:

1.Findtheequationoftheperpendicularbisectorofthelinesegmentwith

endpointsP(6,4)andQ(2,8).

2.Findtheequationoftheperpendicularbisectorofthelinesegmentwith

endpointsP(0,4)andQ(6,0).

3.AperpendicularbisectorofthelinesegmentwithendpointsP(7,3)and

Q(3,1)cutsthexaxisandyaxisatpointsPandQrespectively.Findthe

coordinatesofPandQ

4.ShowthatpointP(7,1)liesonaperpendicularbisectoroftheline

segmentwithendpointsA(4,6)andB(2,4)

EER:

1.Findtheequationoftheperpendicularbisectorofthelinesegmentwith

endpointsP(7,3)andQ(3,1)

2.AlinesegmenthasendpointsP(2,3)andQ(1,1).Findtheequationofits

perpendicularbisector

3.AperpendicularbisectorofthelinesegmentwithendpointsP(7,3)and

Q(3,1)cutsthexaxisandyaxisatpointsPandQrespectively.Findthe

coordinatesofPandQ

4.Findtheequationoftheperpendicularbisectorofthelinesegmentwith
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endpointsP(1,2)andQ(3,6).

5.Findtheequationoftheperpendicularbisectorofthelinesegmentwith

endpointsP(4,6)andQ(12,10)

6.ShowthatpointP(4,1)liesonaperpendicularbisectoroftheline

segmentwithendpointsA(1,2)andB(3,6)

xaxis

yaxis
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NUMBERBASES

Summary:

1.Numberbasesaredifferentwaysofwritingdownnumbers.

2.Themostcommonbasesystemisbase10.

3.Thedigitsofanumberinanybasearelessthanthebaseitself

4.Thedigits10and11arerepresentedbytanderespectivelyinnumber

bases

NOTE:

(i)Base10iscalleddecimalbase

(ii)Base2iscalledbinarybase

(iii)Base3iscalledtrinarybase

(iv)Base8iscalledoctalbase

EXAMPLES:

1.Convertthefollowingtobaseten

(i) (ii) (iii)

(iv) (v) (vi)

solution
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CONVERTINGFROMBASETENTOOTHERBASES

Summary:

(i)Dividethenumberrepeatedlybytherequiredbases

(ii)Theremainderinreverseordergivestherequirednumber

EXAMPLES:

1.Convert tobasethree

3 64 R

3 21 1

3 7 0

2 1

2.Convert tobasefive

3.Convert tobaseseven
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Hint:Firstconvert tobaseten

7 64 R

7 9 1

1 2

5.Findthevalueofninthefollowingequations:

(i) (ii) (iii)

(iv) (v)

OPERATIONSWITHANYBASEOTHERTHAN10

ADDITION:

Ifthesumofthedigitsexceedsthebase,dividethatsumbythebasethen

writedowntheremainderandcarrythewholenumber.

EXAMPLES:

1.Workoutthefollowingleavingyouranswerinthebaseindicated

(i)
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(ii)

(iii)

Solution:

2.Workout givingyouranswerinbasefive

Hint:Firstconvert and tobasetenandthenfinally

expresstheanswerintherequiredbase
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SUBTRACTION:

Incaseofborrowingthenewvalueisthesumofthebaseandthedigit

whichwassmall.

EXAMPLES:

1.Workoutthefollowingleavingyouranswerinthebaseindicated

(i)

(ii)

(iii)

Solution:

5 256 R

5 51 1

5 10 1

2 0
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2.Workout givingyouranswerinbasefour

Hint:Firstconvert and tobasetenandthenfinally

expresstheanswerintherequiredbase

4

20 R

4 4 0

1 1
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MULTIPLICATIONANDDIVISION

EXAMPLES:

1.Workoutthefollowingleavingyouranswerinthebaseindicated

(i)

(ii)

(iii)

Solution:
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2.Workout givingyouranswerinbinarybase

Hint:Firstconvert and tobasetenandthenfinally

expresstheanswerintherequiredbase

2 55 R
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2 27 1

2 13 1

2

6 1

2 3 0

1 1

3.Workoutthefollowingleavingyouranswerinthebaseindicated

(i)

(ii)

Solution:

(i)Hint:Firstconvert and tobasetenandthenfinally

expresstheanswerintherequiredbase
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3

11 R

3 3 2

1 0

2 11 R

2

5 1

2 2 1

1 0
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EER:

1.Convertthefollowingtobaseten

(i) (ii) (iii)

2.Express asafractioninbaseten

3.Express inbasetenusingpointnotation

4.Findthevalueofnif

5.Findthevalueofnif

6.Convert tobinarybase

7.Workoutthefollowingleavingyouranswerinthebaseindicated

(i)

(ii)

(iii)

8.Arrangethefollowingnumbers and in

ascendingorder
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PROFITANDLOSS

Summary:

1.(i)Costpriceisthepriceatwhichanitemispurchased

(ii)Sellingpriceisthepriceatwhichanitemissold

2.Sellingabovethecostpriceisagain.Thusprofit=sellingpricecost

price

3.Sellingbelowthecostpriceisaloss.Thusloss=costpriceselling

price

4.(i)Percentageprofit=

(ii)Percentageloss=

4.(i)Aprofitof20%meansthesellingpriceis120%ofthecostprice

(ii)Alossof20%meansthesellingpriceis80%ofthecostprice

EXAMPLES:

1.AtraderboughtaradioatShs16,000andsolditatShs20,000.Findhis:

(i)profits

(ii)percentageprofit

Soln:

(i)profits=SPCP

(ii)percentageprofit=

2.AbookisboughtatShs1,500andsoldataprofitof40%.Findtheselling

priceSoln:
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SP=

3.AtradersoldanitematShs54,000andmadeaprofitof20%.Findthe

costprice

Soln:

SP=

4.Atradersoldanitemataprofitof5%.IfhisprofitisShs1500,findhis:

(i)costprice

(ii)sellingprice

Soln:

(i)percentageprofit=

5=

CP=30,000

(ii)SP=30,000+1,500=31,500

ORSP=

5.Thesellingpriceof12eggsisequaltothecostpriceof15eggs.Find

thepercentageprofit.

Soln:

If12SP=15CP
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SP=125CP

Percentageprofit=

5.BysellingabookatShs4,800,atraderwouldgain20%.Findhowmuch

hemustsellitinordertogain30%.

Soln:

Soln:

SP=

4,800=

CP=4,000

SP=

SP=

SP=5,200

6.AtraderboughtacaratShs6millionandsolditatShs48million.Find

his: (i)loss

(ii)percentageloss

Soln:

(i)loss=CPSP
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(ii)percentageloss=

7.AplotoflandisboughtatShs20millionandsoldatalossof20%.Find

thesellingprice

Soln:

SP=

8.AtradersoldanitematShs7,000andmadealossof Findthe

costprice

Soln:

SP=

9.AtradersoldanitematShs36millionandmadealossof25%.Findthe

profithewouldmakeifhehadsolditatShs6million

Soln:

SP=

36=

CP=48

Profit=648=12m

10.BysellingitemsPandQeachatShs3,300,aprofitof10%andaloss

34%wererespectivelymadeontheitems.Findthepercentagelossonboth

items
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Soln:

ItemP:

SP=

3,300=

CP=3,000

ItemQ:

SP=

3,300=

CP=5,000

TotalCP=3000+5000=8,000

TotalSP=3,300+3,300=6,600

Totalpercentageloss=

Totalpercentageloss=

EER:

1.AradioisboughtatShs15,000andsoldatShs16,200.Findthe

percentageprofit

2.AtradersoldanitematShs48millionandmadeaprofitof15%.Find

thecostpriceoftheitem

3.AtraderbuysanoldradioatShs65,000andspendsShs15,000onits

repair.IfhesellsitatShs100,000,findhispercentageprofit.

4.Acarpenterincursalossof20%bysellingachairatShs240,000.Find
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thepercentagehewouldgainbysellingitatShs360,000.

5.BysellinganitematShs2400,atraderwouldgain4%.Findhowmuch

hemustsellitinordertogain12%.

6.Thesellingpriceof5eggsisequaltothecostpriceof7eggs.Findthe

percentageprofit.

7.Thecostpriceof17booksisequaltothesellingpriceof20books.Find

thepercentageloss.

8.Thesellingpriceofneggsisequaltothecostpriceof27eggs.Ifthere

isaprofitof35%,findthevalueofn.

9.Thesellingpriceofnpensisequaltothecostpriceof12pens.Ifthere

isalossof20%,findthevalueofn.

10.Atraderincursalossof15%bysellinganitematShs18,700.Findhow

muchhemustsellitinordertomakeaprofitof15%.

11.AtradersoldtwoitemsatShs18,000each.Ononehegained20%and

theotherhelost20%.Findthepercentagelossonbothitems

12.AtraderboughttwoplatesatShs2,500each.Ifhesellsoneataprofit

of5%,thenfindhowmuchheshouldselltheothersothathemakeaprofit

of20%onbothplates.

13.Atraderbought120booksatarateofShs2,000perbook.Hesold72

ofthematarateofShs2,500perbookandtheremainingatarateofShs

2,000perbook.Findhispercentageprofit

14.Anitemisusuallysoldataprofitof80%.Ifitscostpricelaterwentup

by20%anditssellingpriceremainedthesame,findbyhowmuchisthe

percentageprofitreduced

15.AcardealerbuysacaratShs1,250,000andhireitfor25weeksata
chargeofShs3,500perday.InsurancecostsShs33,700duringtheentire
period,attheendofwhichhesellsitatShs750,000.Calculatetheprofit
thathemakesonthetransaction



7

16.AtraderboughtanitematShs5,500andsolditat30%morethanthe
buyingprice.Findthetrader’s:
(i)sellingprice
(ii)profit

DISCOUNTS

Summary:

1.(i)Discountisareductioninthesellingpriceofanitem

(ii)Saleprice=originalpricediscount

4.(i)Percentagediscount=

(ii)Adiscountof20%meansthesalepriceis80%oftheoriginalprice

EXAMPLES:

1.AnitemcostingShs16,000wassoldatShs12,000.Findthe:

(i)cashvalueofthediscount

(ii)percentagediscount

Soln:

(i)Discountcashvalue=16,00012,000=4,000

(ii)percentagediscount=

2.AnitemcostingShs60,000wassoldatadiscountof20%.Find:

(i)howmuchwaspaidforit

(ii)cashvalueofthediscount

Soln:

(i)Actualcostprice=
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(ii)Discountcashvalue=

3.ThecostofanitemisShs4,500afteradiscountof10%.Finditsoriginal

costprice

Soln:

CP=5,000

4.AnitemcostingShs50,000wassoldattwosuccessivediscountsof

20%and5%.Find:

(i)howmuchwaspaidforit

(ii)thetotalpercentageactualdiscount

Soln:

(i)1stcostprice=

Finalcostprice=

(ii)Actualpercentagediscount=

5.Findasinglepercentagediscountequivalenttosuccessivediscountsof

20%,10%and5%.

Soln:

1stsellingprice=

2nd sellingprice=
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Finalsellingprice=

Actualpercentagediscount=

6.ThemarkedpriceofanitemisShs240,000.Atradersoldittohis

customer

atadiscountof10%andstillmadeaprofitof20%.Findthe:

(i)priceatwhichthetraderhadboughttheitem

(ii)percentageprofitthetraderwouldhavemadeifnodiscountwas

allowed

Soln:

(i)Ifdiscountis10%

SP=

Ifprofitis20%



 CP=180,000

(ii)Percentageprofit=

7.AtraderbuysabagatShs60,000andmarksitforsaleatapricethat

givesaprofitof20%whenheallowsadiscountof10%onitspurchase.

Findthemarkedpriceofthebag

Soln:

Ifprofitis20%
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SP=

Ifdiscountis10%



 MP=80,000

EER:

1.ThecostofanitemisShs4,800afteradiscountof20%.Finditsoriginal

costprice

2.AbicyclepricedShs200,000wassoldatadiscountof15%.Find:

(i)howmuchwaspaidforit

(ii)cashvalueofthediscount

3.FindthepercentagediscountallowedwhenanitemcostingShs60,000

issoldatShs48,000

4.Findasinglepercentagediscountequivalenttosuccessivediscountsof

20%and15%.

5.AnitemcostingShs80,000wassoldatsuccessivediscountsof10%

and5%.Finditsfinalcostpriceafterthediscounts

6.ThemarkedpriceofaradioisSh.950,000.Atraderallowsadiscountof

10%butstillmakesaprofitof12%.Findthe:

(i)priceatwhichthetraderhadboughttheradio

(ii)percentageprofitthetraderwouldhavemadeifnodiscountwas

allowed

7.AtraderbuysabagatShs40,000andmarksitforsaleatapricethat

givesaprofitof20%whenheallowsadiscountof4%onitspurchase.Find

themarkedpriceofthebag
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8.Amanboughtashirtat20%discount.IfhepaidShs20,000,findthe

originalpriceoftheshirt

9.ThepriceofanarticleisShs240,000.Ifadiscountof12%isgiven,find

thesellingpriceofthearticle

HIREPURCHASE

Summary:

1.Hirepurchaseistheinstalmentpaymentforanitemovertime

2.Thehirepurchasepriceincludesinterestcharges.Thusitishigherthan

thecashpriceofanitem

EXAMPLES:

1.AradiowhosecashpriceisShs180,000canalsobeboughtonhire

purchasebypayingadepositof35%ofthecashvaluefollowedby6equal

monthlyinstalmentsofShs24,500.Findthe:

(i)hirepurchasepriceoftheradio

(ii)extraamountpaidoverthecashpriceusinghirepurchase

Soln:

(i)Hirepurchaseprice=

(ii)Extrapayment=210,000180,000=30,000

2.ThemarkedpriceofanitemisShs640,000.A5%discountisofferedon

cashpurchase.Itcanalsobeboughtonhirepurchasebypayingadeposit

of40%followedby18equalmonthlyinstalmentsofShs23,000.Findhow

muchissavedbypayingcashthanusinghirepurchase
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Soln:

Cashprice=

Hirepurchaseprice=

 Savings=670,000608,000=62,000

3.Amotorcompanyhadthefollowingadvertisement:

GETYOURSELFACARCHEAPLY

CASHVALUE: Shs245MILLION

CASHDISCOUNT:8%OFTHECASHVALUE

HIREPURCHASE:DEPOSIT60%OFTHECASHVALUE

ANDPAY4MILLIONMONTHLYFOR

3MONTHS

Calculate:

(i)howmuchissavedbypayingcashthanusinghirepurchase

(ii)thepercentageprofitthetradermadeonhirepurchasepriceif

he

hadboughtitat20%belowthecashprice

Soln:

(i)Cashprice=

Hirepurchaseprice=

 Savings=2672254=416million

(ii)Costprice=
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Percentageprofit=

4.ThecashpriceofaradioisShs200,000.Itcanalsobeboughtonhire

purchasebypayingadepositof45%followedby5equalmonthly

instalments.IfthetotalhirepurchasepriceisShs240,000,findtheamount

ofeachmonthlyinstalment

Soln:

Hirepurchaseprice=deposit+totalinstalments

 P=30,000

EER:

1.AnitemwhosecashpriceisShs60,000canalsobeboughtonhire

purchasebypayingadepositofShs20,000followedby4equalweekly

instalmentsof Shs13,000.Findhowmuchissavedbypaying

cashthanusinghirepurchase

2.ThemarkedpriceofacarisShs64million.A75%discountisoffered

oncashpurchase.Itcanalsobeboughtonhirepurchasebypaying4equal

monthlyinstalmentsofShs165million.Findhowmuchissavedbypaying

cashthanusinghirepurchase

3.AradiowhosecashpriceisShs300,000canalsobeboughtonhire

purchasebypayinganextrachargeofShs60,000.If9equalmonthly

instalmentsaretobemade,findtheamountofeachmonthlyinstalment

4.AprinterwhosecashpriceSh.800,000canalsobeboughtonhire

purchasebypayingadepositofSh.260,000and18equalmonthly

installments.Ifthehire purchasepriceis45%morethanthecash

price,findtheamountofeachmonthlyinstalment

5.ThemarkedpriceofacarisShs45million.Acompanyboughtitata

discountof20%foritsemployee,whowasthentopayadepositofShs18



14

millionand12equalmonthlyinstalmentsofShs027million.Findthe

percentageprofitthecompanygotfromtheemployeeonthecar

6.Amotorcompanyhadthefollowingadvertisement:

GETYOURSELFACARCHEAPLY

CASHVALUE: Shs485MILLION

CASHDISCOUNT:8%OFTHECASHVALUE

HIREPURCHASE:DEPOSIT60%OFTHECASHVALUE

ANDPAY7MILLIONMONTHLYFOR

3MONTHS

(a)CalculatehowmuchTomwouldsavebypayingcashthanusinghire

purchase

(b)Tomboughtthecarbyhirepurchaseandthensolditat35million.

Findthe

percentagelosshemade

7.ASmartphonecompanyhadthefollowingadvertisement:

BUYAPHONENOWWHILESTOCKLASTS

CASHVALUE: Shs320,000LESS15%DICOUNT

HIREPURCHASE:DEPOSIT15%OFTHECASHVALUE

ANDPAYEITHERShs82,000MONTHLY

FOR4MONTHSORShs25,000WEEKLY

FOR12WEEKS

(a)Calculatethe:

(i)savingmadebypayingcashthanusingmonthlyhirepurchase.
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(ii)savingmadebyusingweeklyhirepurchasethanmonthlyhire

purchase

(b)Ifthetraderhadboughtthephoneat20%belowcashvalueandsoldit

onmonthlyhirepurchase,findthepercentageprofithemade

COMMISSION

Summary:

1.Commissionisarewardtothesalesagentbasedonthelevelofsales

2.Commissionisusuallyapercentageofthevalueofgoodssold

EXAMPLES:

1.Asalesagentgetsacommissionof15%forsellinggoods.Findhis

commissionforsalesworthShs600,000

Soln:

Commission=

2.Asalesmangetsacommissionof15%onthefirstShs120,000ofhis
totalsalesand20%ontherest.FindhiscommissionforsalesworthShs
370,000

Soln:

Commission=

3.AsalesmanearnsabasicsalaryofShs100,000permonthanda

commissionof8%forsalesaboveShs150,000.Inacertainmonth,he

allowedadiscountof5%onthesoldgoodsworthShs400,000.Calculate

hisincomeforthatmonth
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Soln:

Totalsales=

EarnedIncome=

4.AsalesmanearnedShs180,000ascommissionforselling10shirtsat
Shs25,000each,15skirtsatShs10,000eachand7trousersatShs50,000
each.Findhispercentagerateofcommission
Soln:

Totalsales=(1025,000)+(1510,000)+(750,000)=750,000

Percentagecommission=

5.Asalesmangetsacommissionof8%forsellinggoods.Findhissales
whenhereceivesShs40,000ascommission
Soln:

Ifrequiredsales=y



y=500,000

6.Asalesmangetsacommissionof12%onthefirstShs150,000ofhis
totalsalesand20%ontherest.FindhissaleswhenhereceivesShs
108,000ascommission

Soln:

Ifrequiredsales=y



 y=600,000
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7.AsalesagentearnsasalaryofShs200,000permonthanda

commissionof15%forthesalesinexcessofShs100,000.Inthefirst

month,histotalearningamountedtoShs320,000.

(a)Findhissalesforthatmonth

(b)Ifthetotalsalesinthesecondmonthincreasedby20%,findthe

commissionhereceivedinthatmonth.

(c)Ifthetotalsalesinthethirdmonthdecreasedby25%,findhisincome

forthatmonth

Soln:

(i)Ifrequiredsales=y



 y=900,000

(ii)Totalsales=

Commission=

(iii)Totalsales=

EarnedIncome=

EER:

1.AsalesmanearnsabasicsalaryofShs120,000permonthanda
commissionof8%ofthemonth’stotalsales.Inacertainmonth,hesold
goodsworthShs1,350,000.Calculatehisincomeforthatmonth

2.Asalesmangetsacommissionof4%onthefirstShs800,000ofhis
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totalsalesand5%ontherest.Findhis:
(i)commissionforsalesworthShs1,500,000
(ii)saleswhenhereceivesShs172,000ascommission

3.AbookshopemploystwosalesmenBobandTom.Bobearnsabasic

salaryofShs18,500perweekandacommissionof25%oneachbook

sold.TomearnsabasicsalaryofShs24,000perweekandacommission

of5%forsalesinexcessof1,800books.Inacertainyear,eachsoldatotal

of15,000booksatShs4,000each.

(i)Findwhoearnedmoremoneyandbyhowmuch(Assume52weeksina

year)

(ii)Inanotheryear,BobearnedatotalofShs2,962,000.Findthenumberof

bookshesoldthatyear

4.Asalesmangetscommissionasfollows:

10%onthefirstShs100,000
12%onthenextShs400,000
15%ontheremainder

Findhis:
(i)commissionforsalesworthShs800,000
(ii)saleswhenhereceivesShs52,000ascommission

5.AhawkersellscupsatShs500each.Hesold50cupsinthefirstweek.

Inthesecondweekhesold20%morethaninthefirstweek.Inthethird

weekhesold10%morethaninthesecondweek.Eachweekhereceivesa

commissionof8%ofthepriceofthefirst20cupssold,and12%forany

cupssoldinexcessof20. (a)Expressthenumberofcupssoldin

thethirdweekasapercentageofthenumbersoldinthefirstweek

(b)Calculatethecommissionhereceivedinthethirdweek

(c)IfinthefourthweekthehawkerreceivedShs2,000ascommission,

calculatethenumberofcupshesoldinthatweek

CURRENCYEXCHANGE

Summary:

1.Thepriceofonecurrencyrelativetoanotheriscalledcurrencyexchange
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rate

2.Therateatwhichthebankbuysyourforeigncurrencyiscalledbuying

rate

3.Therateatwhichthebanksellsyouforeigncurrencyiscalledsellingrate

4.Currencyconversionproblemscanbesolvedusingasummarytableand

ratiotheorem

EXAMPLES:

1.Aradiocosts£30.Finditscostindollarsif£1=$16.

Soln:

Pounds 1 30

Dollars 16

x=$48

2.FindhowmanydollarsareworthUgShs21,000,if$1=UgShs3,500.

Soln:

Dollars 1

UgShs 3,500 21,000

x=$6
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3.Findhowmanypoundsareworth$600,if$1=UgShs1,900and£1=Ug

Shs5,700.

Soln:

Dollars 1 600 Pound

s

1 y

UgShs 1,90

0

Ug

Shs

5,70

0

x=UgShs1,140,000

Also

y=£200

4.FindhowmanydollarsareworthKShs9,750,if1KShs=24UgShsand

$1=UgShs1,950.

Soln:

KShs 1 9,75

0

Dollars 1 y

UgShs 24 Ug

Shs

1,95

0

x=UgShs234,000

Also

y=$120
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5.BankofUgandabuysandsellsforeigncurrenciesasfollows:

Exchangerate

Foreigncurrency Buying Selling

1Euro(€) Shs

3,400

Shs

3,500

1Poundsterling

(£)

Shs

4,000

Shs

4,200

AtouristarrivedinUgandawith1,300Euroswhichheexchangedfor

Ugandashillings.DuringhisstayhespentUgShs2,320,000andconverted

theremainderintopoundsterlingbeforeheleft.Calculatetheamounthe

receivedonhisdeparture

Soln:

Thebankbuys1Euro(€)atShs3,400

Euros 1 1,30

0

UgShs 3,40

0

x=UgShs4,420,000

Remainder=4,420,0002,320,000=2,100,000
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Thebanksells1pound(£)atShs4,200

Pound 1 y

UgShs 4,20

0

2,100,00

0

y=£500

EER:

1.Convert£10toEuros,if£1=€112

2.ASmartphonecosts24,000Indianrupees.Finditscostinpoundsterling

if £1=96rupees

3.Atouristexchanged$1200forUgandashillingsatarateof$1=UgShs
3500.FindtheamounthereceivedinUgandacurrency

4.AradiocostsUgShs787,500.Finditscostinpoundssterling,ifUS$1=
UgShs2500and£25=US$35.

5.Atouristexchanged$900forpoundsterlingatarateof£1=$15.Find
theamounthereceivedinpoundsterling,ifthebankchargedhim5%
commission

6.Atouristexchanged$750forUgandashillings.HespentUgShs

1,260,000andconvertedtheremainderintopoundsterlingbeforeheleft.

Findtheamounthereceivedonhisdeparture,if$1=UgShs3600and£1=
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UgShs4,800.

7.BankofUgandabuysandsellsforeigncurrenciesasfollows:

Exchangerate

Foreigncurrency Buying Selling

1USDollar($) Shs

2,900

Shs

3,000

1Poundsterling

(£)

Shs

4,650

Shs

4,700

AtouristarrivedinUgandawith$4,500whichheexchangedforUganda

shillings.DuringhisstayhespentUgShs10,230,000andconvertedthe

remainderintopoundsterlingbeforeheleft.Calculatetheamounthe

receivedonhisdeparture

8.Atouristchanged$900intoEuroswhentheexchangeratewas€1=$15.

Hespent€450andreceived$210inexchangeoftheremainder.Findthe

exchangerateofthissecondtransaction

9.Atouristhad£8,000whenhevisitedUganda.Hechangedallofitto

Ugandashillings(UgShs)atarateofShs3200per£1whileinUganda,he

spentUgShs7,200,000andlaterexchangedthebalancetopoundsata

rateofUgShs4000per£1.Howmuchdidheget.

SIMPLEINTEREST

Summary:

1.Theamountborrowedorlentiscalledtheprincipal

2.Therewardtothelenderiscalledinterest

3.Insolvingsimpleinterestproblems,thefollowingrelationsapply:

(i)Simpleinterest=

(ii)Amount=principal+interest
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EXAMPLES:

1.FindthesimpleinterestonShs25,000for3yearsatarateof8%per

annum

Soln:

2.FindtheamounttowhichShs80,000accumulatesin9monthsata

simpleinterestrateof15%perannum

Soln:

IfA=P+I,



3.FindthesimpleinterestonShs100,000atarateof6%perannumfrom

9thoct2016to21stDec2016

Soln:

Hint:Incalculatinginterestondays,donotcountthedaywhenthemoney

islentout,butcountthedaywhenitisreturned

Noofdays=22(inOct)+30(inNov)+21(inDec)=73

4.FindhowlongwillittakeforasumofShs80,000toyieldaninterestof

Shs12,000atarateof5%perannumsimpleinterest

Soln:

If
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

T=3years

5.FindtheprincipalthatyieldsasimpleinterestofShs27,000in9yearsat

arateof6%perannum

Soln:

If



P=Shs50,000

6.FindtheprincipalthatwillamounttoShs147,200in6yearsatasimple

interestrateof14%perannum

Soln:

IfA=P+I,



P=Shs80,000

7.AsumofShs12,500amountstoShs15,500in4yearsattherateof

simpleinterest.Findtherateofinterestperannum

Soln:

IfA=P+I,



R=6%
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8.AmanborrowedShs156millionfromabankatasimpleinterestrateof

15%perannum.Hehastorepaytheloanwithin2yearsinequalweekly

instalments. Calculatethe:

(i)interesthepaidtothebank

(ii)totalamounttobepaid

(iii)amounthepaidperweek

Soln:

(i)

(ii)A=P+I=156+468=2028million

(iii)Weeklypayment=

EER:

1.FindthesimpleinterestonShs96,000for10monthsatarateof

perannum

2.AsumofShs25,000isinvestedfor3yearsatasimpleinterestrateof

6%perannum.Findtheinterestandamountreceivedinthatperiod

3.FindtheamounttowhichShs60,000accumulatesin4yearsatasimple

interestrateof15%perannum

4.TomdepositedShs8,000whichamountedtoShs9,200after3yearsat

simpleinterest.Findtherateofinterestperannum

5.TomdepositedShs40,000inabankwhichoffersasimpleinterestrate

of5%perannum.Findhowmuchinterestheearnedafter8years

6.AsumofmoneylentoutatsimpleinterestamountstoShs84,000in10

yearsatarateof3%perannum.Findthesumlentout

7.AbanklentoutShs500,000toTomfor2yearsandShs300,000toBob
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for4yearsatthesamerateofsimpleinterest.Ifthetotalinterestfrom

bothmenamountedtoShs220,000,findtherateofinterestperannum

8.TomandBobborrowedShs30,000andShs35,000respectivelyatthe

samerateofsimpleinterestfor3years.IfBobpaidShs1,500more

interestthanTom,findtherateofinterestperannum

9.TomwantstobuyacarwhichispricedatShs6million.HedepositsShs

24millionand15monthslaterhisrequiredtopaytherestonwhichhis

chargedasimpleinterestrateof20%perannum.Findthetotalamountof

moneyTomwillhavetopayforthecar

10.AsumofmoneylentoutatsimpleinterestamountstoShs62,000after

4yearsandtoShs77,000after9years.Findthesumlentoutandtherate

ofinterestperannum

COMPOUNDINTEREST

Summary:

1.Compoundinterestistheinterestearnedonboththeprincipalandon

theinterestpreviouslyearned

2.Insolvingcompoundinterestproblems,thefollowingrelationsapply:

(i)

(ii)CompoundInterest=Amountprincipal
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(iii)Theprincipalforthenextperiod=Interestearned+principal

EXAMPLES:

1.FindtheamountandinterestreceivedonShs600,000investedfor2

yearsatacompoundinterestrateof15%perannum.

Soln:

If



IfCI=AP

 CI=793,500600,000=193,500

METHOD2:(STEPBYSTEPMETHOD)

FirstyearamountA

SecondyearAmountA

IfCI=AP

 CI=793,500600,000=193,500

METHOD3:(STEPBYSTEPMETHOD)

Firstyearinterest

FirstyearamountA=600,000+90,000=690,000

Secondyearinterest

SecondyearAmountA=690,000+103,500=793,500
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IfCI=AP

 CI=793,500600,000=193,500

2.TomdepositedShs750,000inabankwhichoffersacompoundinterest

rateof20%perannum.Findhowmuchinterestheearnedafter3years

Soln:

IfCI=AP



3.Findthedifferencebetweenthesimpleinterestandcompoundinterest

onShs50,000for2yearsatarateof5%perannum

Soln:

IfCI=AP



Requireddifference=5,12550,000=125

4.AsumofmoneyamountstoShs1,296,000in3yearsatacompound

interestrateof20%perannum.Findthesuminvested

Soln:

If


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 P=750,000

5.AsumofmoneylentoutatcompoundinterestyieldedaninterestofShs

36,400in3yearsatarateof20%perannum.Findthesumlentout

Soln:

IfCI=AP



P=50,000

6.TomdepositedShs750,000whichamountedtoShs1,296,000after3

yearsatcompoundinterest.Findtherateofinterestperannum

Soln:

If





 r=20%

7.AmaninvestsShs200,000atthebeginningofeachyearinabankwhich

offersacompoundinterestrateof5%perannum.Calculatetheamountof

moneythemanhadinthebankimmediatelyafterpaymentofthethird

investment.

STEPBYSTEPMETHOD
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FirstyearamountA

Secondyearprincipal=210,000+200,000=410,000

SecondyearAmountA

Thirdyearprincipal=430,500+200,000=630,500

 Requiredamount=630,500

8.AmanborrowsShs250,000at10%perannumcompoundinterest.He

paysbackShs100,000attheendofeachyear.Calculatehisdebtatthe

beginningofthethirdyear.

STEPBYSTEPMETHOD

FirstyearamountA

Secondyearprincipal=275,000250,000=175,000

SecondyearAmountA

Thirdyearprincipal=192,500100,000=92,500

 Remainingdebt=92,500

8.AsumofmoneylentoutatcompoundinterestamountstoShs60,000

afteroneyearandtoShs72,000after2years.Findthesumlentoutand

therateofinterestperannum

9.TomdepositedShs800,000inabankwhichoffersacompoundinterest

rateof85%perannum.Findhowlongwillittakeforhismoneyto

accumulatetoShs941,780
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PERIODICCOMPOUNDING

Summary:

1.Aninvestmentmaybecompoundedmorethanonceayear.Itcanbe

compoundeddaily,weekly,monthly,quarterlyandsemiannually.

2.Ifinterestiscompoundedmorethanonceayear,then:

wheren=timeframeinyears,k=numberof

compoundingswithinayear, nk=numberofcompoundings

overnyear, =interestrateforoneperiod

3.(i)Interestcompoundedquarterlymeansthatitscompoundedfour

timesayear.Thusk=4

(ii)Interestcompoundedsemiannuallymeansthatitscompoundedtwo

timesayear.Thusk=2

(iii)Interestcompoundedmonthlymeansthatitscompounded12timesa

year.Thusk=12

(iv)Interestcompoundedweeklymeansthatitscompounded52timesa

year.Thusk=52

(v)Interestcompoundeddailymeansthatitscompounded365timesa

year.Thus k=365

4.Theterm meansthattheinterestrateperyearisconvertedinto

interestrateforoneperiod

EXAMPLES:

1.TominvestedShs60,000for yearsatarateof12%perannum

compoundedquarterly.Findtheamountreceivedinthatperiod
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Soln:

If



2.FindtheinterestreceivedonShs800,000investedatarateof20%per

annum,compoundedsemiannuallyfor years

Soln:

IfCI=AP,where



3.FindtheamountreceivedonShs400,000investedatarateof15%per

annum,compoundedmonthlyfor2years

Soln:

If



EER:

1.FindtheamountandinterestreceivedonShs750,000investedfor3

yearsatacompoundinterestrateof20%perannum.
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2.TominvestedShs60,000for yearsatarateof12%perannum

compoundedquarterly.Findtheinterestreceivedinthatperiod

3.FindtheamountreceivedonShs800,000investedatarateof20%per

annum,compoundedsemiannuallyfor years

4.TomandBobwereeachgivenUgandashilling980,000atthebeginning

of2015.TomexchangedhismoneytoUSdollarsandthenbankeditonhis

foreigncurrencyaccountatacompoundinterestrateof2%perannum,

whileBobbankedhismoneywithoutexchangingit,atacompoundinterest

rateof12%perannum.Theexchangeratein2015and2016wereUgShs

1,250andUgShs1,500toadollarrespectively.IfBobwithdrewShs

120,000attheendof2016, (i)Calculatetheamountofmoney

(inUGShs)eachmanhadinthebankattheendof2016

(ii)whohadmoremoneyandbyhowmuch?

5.JaneandJoaninvestedShs600,000eachinasavingssocietyfor2

years.JaneoptedforsimpleinterestwhileJoanoptedforcompound

interest.Bothinterestrateswereat12%perannum.

(i)Findtheinterestearnedbyeachofthem

(ii)whohadmoremoneyandbyhowmuch?

6.TomwantstobuyahousewhichispricedatShs56,000,000.Adeposit

of25%ofthevalueofthehouseisrequired.Abankwilllendhimtherestof

themoneyatacompoundinterestof15%perannumandpayableaftertwo

years. Calculatethe:

(i)depositTommustmake

(ii)amountofmoneyTomwillhavetopaythebankaftertwoyears

(iii)totalmoneywhichTomwillspendtobuythehouse

7.Atthebeginningoftheyear2015,BobdepositedShs1,900,000inabank

whichoffersacompoundinterestrateof275%perfourmonths.Findhow

muchinterestheearnedattheendoftheyear

8.TomborrowsShs750,000atasimpleinterestrateof20%perannum

andthenimmediatelylendsittoBobatthesameratebutatacompound

interest.FindhowmuchwillTomgainbythistransactionafter3years
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9.AmanborrowedShs1485millionfromabankatacompoundinterest

rateof12%perannum.Hehastorepaytheloanwithin2yearsin6equal

instalments. Calculatethe:

(i)totalamounthepaidtothebank

(ii)interesthepaidtothebank

(iii)amounthepaidperinstalment

10.AmanborrowedShs396millionfromabankatacompoundinterest

rateof105%perannum.Hehastorepaytheloanwithin2yearsin8equal

instalments. Calculatethe:

(i)totalamounthepaidtothebank

(ii)interesthepaidtothebank

(iii)amounthepaidperinstalment

11.Atthebeginningofeachyearstartingin2011,amaninvestsShs

800,000inabankwhichoffersacompoundinterestrateof5%perannum.

Calculatetheamountofmoneythemanhadinthebankattheendof2013

APPRECIATIONANDDEPRECIATION

Summary:

1.(i)Thegradualgaininthevalueofanassetiscalledappreciation

(ii)Ifanassetappreciatesinvalue,then

2.(i)Thegraduallossinthevalueofanassetiscalleddepreciation

(i)Ifanassetdepreciatesinvalue,then

EXAMPLES:
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1.AplotoflandvaluedShs400,000appreciatesinvalueat15%perannum.

Finditsvalueafter2years

Soln:

If



2.AhousevaluedShs600,000appreciatesinvalueat10%perannum.Find

itsvalueafter3years

Soln:

If



3.AbicyclevaluedShs250,000depreciatesinvalueat20%perannum.

Finditsvalueafter3years

Soln:

If



4.AlaptopvaluedShs500,000depreciatesinvalueat10%perannum.Find

itsvalueafter3years

If
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

5.AcarwasboughtatShs5million.Inthefirstyear,itsvaluedepreciated

by20%,inthesecondyearby15%andinthethirdyearby10%.Findits

valueafter3years

STEPBYSTEPMETHOD

FirstyearamountA

SecondyearAmountA

ThirdyearAmountA

 Requiredamount=306million

EER:

1.AhousewasboughtatShs150,000.Inthefirstyear,itsvalue

appreciatedby25%,inthesecondyearby10%butdroppedby20%inthe

thirdyear.Finditsvalueafter3years

2.Anewfactorymachinedepreciatesinvalueat25%perannum.Ifits

valueafter3yearsisShs135,000,finditsvaluewhennew

TRADEPARTNERSHIP

Summary:

1.Partnershipbussinessisabussinessownedbytwoormorepeople

2.Partnersmustnegotiateandagreeuponafairprofitsharingratio

EXAMPLES:

1.Tom,BobandBenformatradepartnership.TomcontributesShs

750,000,BobShs500,000andBenShs900,000.20%oftheannualgross
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profitsarereinvestedandamonthlytaxationofShs10,000istobepaidby

eachshareholder.Thenetprofitistobesharedintheratiooftheircapital

contributions.Ifattheendoftheyeartheirbussinessmadeagrossprofit

ofShs3,160,000,findhowmuchdideachmembergetashisnetprofit

Soln:

Amountreinvested=

Annualtax=310,00012=360,000

Netprofit=3,160,000(632,000+360,000)=2,168.000

Profitsharingratio=750,000:500,000:900,000=15:10:18

Tom’sshare=

Bob’sshare=

Ben’sshare=

2.Tom,BobandBendecidedtobuyabus.Thebusownerofferedthebus

at

Shs280millionbutagreedtobepaid60%ofthevalueasinitialdeposit

inthe

ratio3:2:5respectivelyandtheremainingamounttobepaidafter1year.

The

totalbalancewastobepaidfromtheprofitsofthebusinthesame

ratioasthe

deposits.Theyagreedtosharethenetprofitsintheratiooftheir

deposits.Ifat

theendoftheyearthebusrealizedShs208million,find:

(i)howmuchdepositdideachcontribute

(ii)howmuchofthebalancedidBencontribute.

(iii)howmuchmoneywasleftwithTomafterpayingthebalance
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Soln:

(i)Amountdeposited=06280 =168million

Totalratio=3+2+5=10

Tom’scontribution=03168=504million

Bob’scontribution=02168=336million

Ben’scontribution=05168=84million

(ii)Totalbalance=280168=112million

Ben’sbalancecontribution=05112=56million

(iii)Netprofit=208112=96million

Tom’sbalancecontribution=0396=288million

EER:

1.TomandBobdecidedtobuyaplot.Theplotownerofferedtheplotat

Shs20millionbutagreedtobepaid75%ofthevalueasinitialdeposit

inthe

ratio5:3respectivelyandtheremainingamounttobepaidafter2years

includinganadditional5%oftheinitialvalueforprocessingtheplot

documents.Thetotalbalancewastobepaidinthesameratioasthe

deposit.

FindhowmuchofthebalancedidBobcontribute.

2.TomandBobhavesharesinacompany.TomcontributedShs400

millionandBobShs600millionassharecapital.Thecompanyexpenses

thatyearwereelectricityShs12million,salariesShs55millionand
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transportShs13million.Thenetprofitistobesharedintheratiooftheir

sharecapital.Ifattheendoftheyeartheircompanymadeagrossprofitof

Shs200million

(a)findthe:

(i)totalexpenditureforthecompany

(ii)percentageofthecompany’sexpensestothenetprofit

(b)Findhowmuchmoneyeachshareholdergotthatyearif10%ofthis

waspaidasincometax

3.TomandBobcontributedShs112,000andShs128,000respectivelyto

startapartnershipbusiness.Theyagreedtosharetheirprofitsas

follows.

35%tobesharedequally

25%tobesharedintheratiooftheirrespectivecontributionsand40%to

beretainedfortherunningofthebusiness.IftheirprofitwasShs

864,000, calculatethe:

(i)amountBobreceived

(ii)amountretainedforthebusiness

4.FivemembersofaselfsupportingenterpriseTom,Bob,Ben,Samand
Timwere
givenacertainamountofmoneytoshareamongstthemselves.Tomgot

3/8of
thetotalamountwhileBobgot2/5oftheremainder.Theremaining

amountwas
sharedequallyamongBen,SamandTimeachofwhichreceivedShs

600,000
(i)Howmuchwassharedamongthefivebusinessmen?
(ii)HowmuchdidBobget?
(iii)Tom,BobandTiminvestedtheirmoneyandearnedaprofitofShs
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1,200,000.
Athirdoftheprofitwasreinvestedandtherestwassharedintheratio

oftheir
investments.Findhowmucheachgot.

TAXATION

(b)Amanearnsagrossmonthlysalaryofsh630,000.Hisallowance

inagivenmonthamountedtosh128,000andtaxwasleviedon

taxableincomeasfollows:

5%forthefirstsh200,000

35%fortherest

Findthe:

(i)taxableincome

(ii)incometaxpaidbytheman



1

ANGLES

Summary:

1.(i)ThespaceenclosedbetweenthelinesABandBCisreferredtoasan

angle

(ii)TheaboveangleisdescribedasABCorCBAorB

(iii)Ingeometry,anglesaremeasuredindegreesusingaprotractor

TYPESOFANGLES.

1.Anacuteangleisananglethatislessthan900.

2.Arightangleisananglethatisequalto900
.

3.Anobtuseangleisananglebetween900and1800.

An

A

B C



2

4.Astraightangleisananglethatisequalto1800.

5.Areflexangleisananglethatliesbetween1800and3600.

6.Afullangleisananglethatisequalto3600.

ANGLERELATIONSHIPS.

1.Complementaryanglesaretwoanglesthataddupto900.Thus400

and500arecomplementaryanglessincetheyaddupto900.

2.Twoanglesaresupplementarywhentheyaddupto1800.Thus300

and1500aresupplementaryanglessincetheyaddupto1800.
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3.Anglesonalineaddupto1800.

Thusx+y=1800.

4.Anglesaroundapointaddupto3600.

Thus,x+y=3600.

5.Twoanglesnexttoeachotherarecalledadjacentangles.Thus,in

thisexample,pandqareadjacentangles.

6.Verticallyoppositeanglesareanglesoppositetoeachotherwhen

twolinescross.Inthisexample,pandqareverticallyoppositeangles.
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Verticallyoppositeanglesareequal.Thus,p=qandm=n.

Examples:

1.Inthefigurebelow,findthesizeofangleAOC.

Solution

If<AOC=x

x+990+1230=3600. (Anglesaroundapoint.)

x=1380.

2.Findthesizeofeachangleinthetablebelow.
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Solution

3x+(12x-30)0=1800.

x=140.

Angle3x=3(14)=420.

Angle(12x-30)=12(14)-30=1380.

3.Thefigurebelowshowstwointersectinglines.

FindthesizeofanglePQR.

Solution:

(5x–10)0=(3x+26)0. (Verticallyoppositeangles)

x=180.

AnglePQR=3(18)+26=800.

4.Thefigurebelowshowsthreeintersectinglines.
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Findthevaluesofxandy.

Solution:

<AOC=810. (Verticallyoppositeangles)

(x+10)0+810+(x-5)0=1800 (linearangles)

x=470.

(x+10)0+(y-10)0+810=1800 (linearangles)

(47+10)0+y-10+81=1800

y=520.

ERR.

1.Findthesizeoftwocomplementaryanglesthataresuchthatthesize

ofoneofthemisfourtimesthesizeoftheother.
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2.Theratiooftwocomplementaryanglesis1:5.Findthesizeofeach

ofthem.

3.Findthesizeofananglethatissuchthatwhenaddedontoone–

sixthofitscomplement,theresultis400.

4.Findthesizeofanglemarkedyinthefigurebelow.

5.Findthevalueofxforwhichtheangles(2x+10)0and(130-x)0are

verticallyopposite.

6.Thefigurebelowshowstwointersectinglines.

Findthevaluesofx.

7.Thefigurebelowshowsthreeintersectinglines.
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Findthevaluesofx,yandz.

8.Inthefigurebelow,findthesizeofreflexangleAOC.

ANGLESONATRANSVERSAL

Summary:

1.Alinecuttingacrossparallellinesiscalledatransversal.

2.(i)Belowisanillustrationofthedifferentangleformedona

transversal.
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(ii)Theanglesinmatchingcornersarecalledcorrespondingangles.

(iii).Theinterioranglesontheoppositesidesofatransversalare

called co-interiorangles.

3.Thefollowingarethetransversalangleproperties

(i) Correspondinganglesareequal.Thus<a=<c,<b=<d,<m=<pand

<n=<q

(ii) Alternateanglesareequal.Thus<b=<cand<n=<p.

(iii) Co-interioranglesaddupto1800,thusb+p=1800

EXAMPLES:

1.Thefigurebelowshowsparallellinescutbyatransversal.
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Findthevalueofx.

Solution

(2x-10)0=(65-x)0 (alternateangles)

x=250.

2.Thefigurebelowshowsparallellinescutbyatransversal.

Findthevalueofx

Solution

(3x-10)0+(5x+30)0=1800(co-interiorangles)

x=200

3.Thebelowshowsparallellinescutbytransversal
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Findthesizeoftheanglemarkedy

Solution

(5x+55)0=(2x+100)0(correspondingangles)

x=150

y+(5x+55)=180

y+5(15)+55=180

y=500

4.Thefigurebelowshowsparallellinescutbyatransversal

Findthevalueofx

Solution
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<p=750(verticallyoppositeangles)

750+(15x-30)0=1800

x=90.

5.ThefigurebelowshowsparallellinesABandCD.

Findthesizeofanglemarkedx.

Solution
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X=500+700

X=1200.

6.ThefigurebelowshowsparallellinesABandCD.

Findthesizeoftheanglemarkedx.

Solution
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x+800+500=3600(anglesaroundapoint)

x=2300.

7.ThefigurebelowshowsparallellinesABandCD.

Findthesizeoftheanglemarkedx.

Solution
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a+1100=1800 (co-interiorangles)

a=700

b+1000=1800

b=800

EER

1.Thefigurebelowshowsparallellinescutbyatransversal.

Findthevalueofx.

2.Thefigurebelowshowsparallellinescutbyatransversal.

FindthesizeofangleABCandangleBCD.

3.Thefigurebelowshowsparallellinescutbyatransversal.
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FindthesizeofangleABCandangleBDE.

4.Thefigurebelowshowsparallellinescutbyatransversal.

Findthevaluesofx,yandz.

5.Thefigurebelowshowsparallellinescutbyatransversal.

Findthevaluesofxandy.
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6.ThefigurebelowshowsparallellinesABandCD.

Findthevalueofx.

7.ThefigurebelowshowsparallellinesABandCD.

Findthevalueofx.

8.ThefigurebelowshowsparallellinesABandCD.
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Findthevalueofx.

9.ThefigurebelowshowsparallellinesAB,CDandEF.

Findthevalueofx.

10. ThefigurebelowshowsparallellinesABandCD.
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Findthevalueofx.

11. ThefigurebelowshowsparallellinesABandCD.

Findthevalueofx.
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DIRECTIONANDBEARINGS

Summary:

(i)Bearingsareusedtoshowthedirectionofonepointrelativetoanother

(ii)ThefourmaindirectionsofacompassareNorth(N),East(E),South(S)

andWest(W)

(iii)Adirectionalcompassisasfollows:

(iv)Thebearingtoapointistheanglemeasuredinaclockwisedirection

fromthenorthline.

(v)Bearingsarestatedusingthreedigits.Thus5iswrittenas005

(vi)Thenorthlinerepresentsabearingof000

(vii)ThebearingofN60Emeansanangleof60measuredfromN

towardsE

EXAMPLES:

1.ThebearingofpointPfrompointQis060.FindthebearingofQfromP

2.ThebearingofpointNfrompointMis310.FindthebearingofMfrom

N
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3.FindtheanglebetweenthedirectionN70EandS70W

4.Aboatsails15kmonabearingof000.Itthensails8kmdueEast.

Calculatehowfaritisfromthestartingpoint

5.TwoshipsPandQleaveportKatthesametime.Psails9kmona

bearingof030andQsails12kmonabearingof120.Calculatehowfar

apartaretheships

6.AnobserveratpointPseesanobjectonabearingof100.Another

observeratpointQseesthesameobjectonabearingof150.Giventhat

thedistancesoftheobjectfromPandQareequal,determinethebearing

ofPfromQ

Soln:

ViewfromP ViewfromQ

CombinedView

Ifx+x+50=180 “Isoscelestriangle”

 x=65

Requiredbearing=150+x=150+65=215

7.Aplaneflies300kmfromairportAtoairportBonabearingof0600.It

thenflies450kmtoairportConabearingof1500.
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(a)Useascaleof1cmtorepresent50km,makeascaledrawingto

showtherouteoftheplane.

(b)FindthedistanceandbearingofairportAfromC.

(c)IftheplanefliesdirectlybacktoAataspeedof

determinehow

longittakestoflybacktoA.

8.TownQisonabearingof0600fromTownPand120kmaway.TownR

isona

bearingof1300fromPand2200fromQ.

(a)ByscaledrawingshowtherelativepositionsofP,QandR.

Useascaleof1cmtorepresent20km

(b)Findthedistancebetween:

(i)PandR

(ii)QandR

(c)AplanefliesfromtownRonabearingof2100ataspeedof

After40minutesofflying,thepilotdecidestoflydirectlytotownP.

Findthe

timeitwouldtaketoreachPandthebearingtowhichitwouldfly

9.Aplanefliesonabearingof0600fromairportAtoairportBatasteady

speed

of200kmh-1for2hours.Itthenfliesonabearingof1500toairstripCat

the
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sameoriginalspeedfor

(a)Useascaleof1cmtorepresent50km,constructascaledrawing

toshowtherouteoftheplane.

(b)FindthedistanceandbearingofAfromC.

(c)IftheplanefliesdirectlybacktoAataspeedof

determinehow

longittakestoflybacktoA.

EER:

1.Ashipsails10kmduenorthandthen24kmdueeast.Calculatehowfarit

isfromthestartingpoint

2.AmanwalksfromtownP9kmduenorththen12kmdueeasttotownQ.

CalculatethedistanceofPfromQ

3.FindtheanglebetweenthedirectionN450EandS25W

4.AshipsailsequaldistancesdueSouthEastandthendueSouthWest

toendup14kmdueSouthofitsstartingpoint.Calculatehowlongiseach

partofitsjourney

5.ThebearingofPandQfromAare200and290respectively.Giventhat

distanceAP=56km andAQ=47km,findbyscaledrawingthe:

(i)distancePQ

(ii)bearingofPfromQ
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6.AplanefliesfromairportKdueNorthfor350kmtoairportR.Itthenflies

ona

bearingof295for250kmtoairstripN.Fromthereitfliesonabearing

of

0900for500kmtoairstripM.

(a)Useascaleof1cmtorepresent50km,drawanaccuratediagram

toshowtherouteoftheplane.

(b)FindthedistanceandbearingofKfromM.

(c)IftheplanefliesdirectlybacktoKataspeedof

determinehow

longittakestoflybacktoK.

7.TownBis100kmawayfromtownAonabearingof135.TownDis

124km

awayfromtownBonabearingof090.TownCis160kmawayfrom

townD

onabearingof030.

(a)Useascaleof1cmtorepresent20km,drawanaccuratediagramto

showthe

relativepositionsofthetowns.

(b)Findthe:

(i)distanceandbearingofCfromA
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(ii)distanceandbearingofBfromC

8.AplanefliesduewestfromairportAtoairportBatasteadyspeed

of 1for ItthenaltersitscourseandfliesNorthWest

toair

stripCat Fromthereitfliesonabearingof0600toairstripD

at

for Thetotaltimeofflightbetweenthefourairstrips

is

(a)Byscaledrawing,determinethedistanceandbearingofAfromD

Useascaleof1cmtorepresent20km

(b)FindtheaveragespeedforthejourneyfromAtoD.

(c)IftheplanefliesdirectlybacktoAataspeedof

determinehow

longittakestoflybacktoA.

9.Aboatsails450kmfromislandMtoislandXonabearingof0800ata

speed

of Itthensailsonabearingof2000toislandYatthesame

original

speedfor3hours.Fromthereitsailsataspeedof toislandQ
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whichiswestofMand400kmawayfromit.

(a)Useascaleof1cmtorepresent50km,drawanaccuratediagram

toshowtherouteoftheboat.

(b)FindthedistanceandbearingofQfromY.

(b)Findthe:

(i)totaltimetheboattakestocoverthewholejourney

(ii)averagespeedoftheboatforthewholejourney.

10.Inasportsfield,fourpointsA,B,CandDaresuchthatBisduesouthof

A

andduewestofD.AB=108m,BD=188m,CD=166m,BDA=60,

CDB=40andBCD=80.

(a)Useascaleof1cmtorepresent2m,drawanaccuratediagramto

showthe

therelativepositionsofthepoints.

(b)Findthe:

(i)distancesBCandAD

(ii)bearingofBfromC.

(c)IfanathleterunsfrompointAthroughB,C,DandbacktoAin16

seconds,

findtheathlete’saveragespeed

11.ThebearingoftowerAfrompointOis060andthatoftowerBfromO,

is
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200.GiventhatdistanceOA=24km,OB=33kmandtowerCisexactly

half

waybetweentowersAandB,

(a)Useascaleof1cmtorepresent5km,drawanaccuratediagramto

showthe

relativepositionsofthetowers.

(b)Findthe:

(i)distancesABandOC

(ii)bearingofBfromA

(iii)bearingofCfromO

(c)Find:

(i)theaveragespeedofthecyclistwhotakes totravel

directlyfromAtoO

(ii)howlongittakesanothercyclisttotravelfromAtoBviaOat

a

speedof fasterthanthatofthecyclistin(c)(i)

above

12.AplaneleftairportKat0600hoursandflewonabearingof090ata

speed

of ItlandedatairportRat0830hours.Atexactly0900hours,

it

leftRandflewonabearingof340,atthesameoriginalspeed.Itthen

landed

atairportMat1200hours
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(a)Useascaleof1cmtorepresent100km,drawanaccuratediagram

toshowtherouteoftheplane.

(b)Findthe:

(i)distanceofMfromK (ii)bearingofKfromM

13.ArallycartravelsfrompointRtopointSwhichis260kmawayona

bearingof060fromR.ThecaristhensetofffromSat9:30am

towards

Tatanaveragespeedof whereitisexpectedtoreachat

11:30am.Aftertravellingforonehourandtwentyminutes,itbroke

downat

P.ThebearingofTandPfromSis300.

(a)Usingascaleof1cm:40km,showpositionsofpointsR,S,PandT

(b)Determinethe:

(i)distancefromRtoP

(ii)bearingofPfromR

(c)Giventhattherepairtooktenminutesandlaterthecarissetoffto

completethejourneytoT.Findthespeedatwhichthecarmustbe

driventoreachTontime.

EER:S3WORK

1.Aboatsails15kmonabearingof000.Itthensails8kmdueEast.

Calculatethedistanceandbearingoftheshipfromitsstartingpoint
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2.TwoshipssetofffromportPatthesametime.Oneshipsails8kmona

bearingof030toreachpointQandtheothershipsails15kmona

bearing

of120toreachpointR.Calculatethe:

(i)distanceandbearingofRfromQ

(ii)areaofthefigureboundedbyPQR

3.TwoshipssetofffromportPatthesametime.Oneshipsails70kmon

a

bearingof050toreachpointQandtheothershipsails150kmona

bearing

of110toreachpointR.

(a)Calculatethe:

(i)distanceandbearingofRfromQ

(ii)areaofthefigureboundedbyPQR

(b)Ifbothshipstakethourstoreachtheirdestinationandthespeedof

the

fastershipis findthe:

(i)valueoft

(ii)speedoftheslowership

4.AmanwalksfromtownP9kmduenorththen12kmdueeasttotownQ.

CalculatethedistanceandbearingofPfromQ

5.PortBis25kmeastofportC.AnavigatorobservesthatthebearingofC
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from

hisshipis310ºandthatofBis018º.

(a)Calculatethe:

(i)distanceandbearingoftheshipfromB

(ii)distanceandbearingoftheshipfromC

(b)Iftheshipbeginstosailataspeedof10kmh-1onthebearingof

240º,

determinethedistanceandbearingoftheshipfromCafter48

minutes.

TRIANGLES

Summary:

1.Inanytriangle:

(i) Thethreeanglesaddupto1800.

(ii) Theexteriorangleisequaltothesumofthetwooppositeinterior

angles.

(iii) Thelargestangleisalwaysoppositetothelongestside.

(iv) Thesmallestangleisalwaysoppositetotheshortestside.

2.Inanequilateraltriangle:

(i) Allthethreesidesareequalinlength.

(ii) Thesizeofeachangleis600.

(iii) Therearethreelinesofsymmetry.
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3.Inanisoscelestriangle:

(i) Twoofitssidesareequal.

(ii) Theanglesoppositetotheequalsidesareequal.

(iii) Thereisonelineofsymmetry.

4.Inascalenetriangle:

(i) Allthethreesidesareun-equal.

(ii) Allthethreeanglesareun-equal.

(iii) Thereisnolineofsymmetry.

5.Inarightangledtriangle:

(i) Oneoftheanglesis900.

(ii) ThethreesidesarerelatedbyPythagoraspropertya2+b2=c2.

6.Inanacuteangledtriangle,alltheanglesacute.

7.Inanobtuseangledtriangle,oneofitsanglesisobtuse.

EXAMPLES:

1.Iftwoanglesofatriangleare450and750,findthesizeofthirdangle.

2.Theanglesofatriangleare(x+370),(2x+150)and(3x+80).Findthe:

(i) valueofx.

(ii) sizeofeachangle.

3.Iftheanglesofatriangleareintheratio3:4:5,findalltheangles.

4.Findtheanglesmarkedwithlettersinthediagramsbelow:

(i)
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(ii)

(iii)
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(iv)

(v)

(vi)
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(vii)

(viii)
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(ix)

(x)

(xi)
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5.Aladderoflength13mrestsagainstaverticalwallwithitsfloor5m

awayfromthewall.Findhowfarupthewalldoestheladderreach.

6.Findthediagonalofarectangleoflength8cmandwidth6cm.

7.Asquarehasdiagonalsoflength10cm.Findthesidesofasquare.

8.Aconehasbaseradius8cmandslantheight17cm.Finditsvertical

height.

9.Findthelengthofeachsideofanequilateraltrianglewhoseheightis

15cm.

10.Twobuildings24mapartare39mand32mtall.Findthedistance

betweentheirtops.

11.Findthelengthofadiagonalofarectangularboxoflength12cm,

width9cmandheight8cm.

12.Findtheareaofatrianglewhosesidesare13cm,24cmand13cm.

EER

1.Theanglesofatriangleare(5x-170),(3x+200)and(2x-130).Findthesize

ofeachangle.

2.Theverticalangleofanisoscelestriangleis580.Findthebaseangles.

3.Findtheanglesofanisoscelestriangleiftheverticalangleisthricethe

baseangles.

4.Inthediagrambelow,PQisparalleltoRS.
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Findtheanglemarkedx.

5.Inthediagram,ABCisanequilateraltriangle.

Findthesizeofanglesmarkedx,yandz.

6.Inthefigurebelow,PQisparalleltoRS.
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7.Findtheanglesmarkedwithlettersinthefiguresbelow:

(i)

(ii)
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(iii)

(iv)
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(v)

(vi)

(vii)
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(viii)

8.Inthefigurebelow,QSisthebisectorofanglePQR.

Findthevalueofx,hencefindtheangles2xand5x.

9.Inthefigurebelow,findthelengthofthesidemarkedx.
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10. Findtheperimeterofarectanglewhoselengthis150cmandits

diagonalis170cmlong.

11. Findtheperimeterofanisoscelestrianglewhosebaseis16cm

anditsareais240cm2.

12. Inthefigurebelow,findthelengthofCD.

13. Inthefigurebelow,findthelengthsPRandPQ.
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GEOMETRICCONSTRUCTION

Summary

1.Inconstruction,wedrawangles,linesandshapesusingaruler,pencil

andpairofcompassesonly.

2.Theanglebisectormethodcanbeusedtocreateotherangles.Thus,

anangleof450isobtainedbybisectinganangleof900.

3.Thesupplementaryangleconstructionmethodcanbeusedtoget

obtuseangles.Thus,anangleof1200isobtainedbyconstructingan

angleof600.
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4.Theconstructionbelowshowshowtodrawaperpendicularbisector

ofagivenlinesegmentAB.

5.Theconstructionbelowshowshowtodrawaperpendiculartothe

lineABfromagivenexternalpointP.

6.Thestepsforconstructingacircleinscribedinatriangleareas

follows:

(i) Constructanglebisectorsofatriangletomeetatthecentreofthe
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circle.

(ii) Constructaperpendicularfromthecentrepointtoonesideofthe

triangle.

(iii)Placethecompassatthecentrepointandadjustitslengthupto

wheretheperpendicularcrossesthetriangle,andthendrawthe

inscribedcircle.

7.Thestepsforcircumscribingacircleonatriangleareasfollows:

(i) Constructtheperpendicularbisectorsofthetwosidesofthe

triangletomeetatthecentrepointofthecircle.

(ii) Placethecompassatthecentrepointandadjustitslengthupto

anyvertexofthetriangle,thedrawthecircumscribedcircle.

EXAMPLES:

1.Usingapencil,rulerandpairofcompassesonly,constructthe

followingangles:

(i) 900 (ii)450 (iii) (iv)1350 (v)600

(vi)300 (vii)150 (viii) (ix)1500 (x)1650.

(xi)750 (xii)82.50 (xiii)1050.

1.(a)Usingarulerandapairofcompassesonly,constructatriangleABC

in

whichAB=68cm,AC=55cmandBC=48cm.MeasureangleABC

(b)DrawaperpendicularfromContoABtomeetitatD.Measurelength

CD

(c)DrawaninscribedcircleoftriangleABC.Measuretheradiusofthe
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circle

(d)Calculatetheareaenclosedbetweentheinscribedcircleandthe

sidesofthe

triangleABC.

2.(a)Usingaruler,pencilandapairofcompassesonly,constructa

triangleABCsuchthatAB=88cm,angleBAC=75andangleABC=

45.MeasurelengthAC

(b)DrawaperpendicularfromContoABtomeetitatD.Measurelength

CD

(c)DrawaninscribedcircleoftriangleABC.Measuretheradiusofthe

circle

(d)Calculatetheareaenclosedbetweentheinscribedcircleandthe

sidesofthe

triangleABC.

3.(a)Usingarulerandapairofcompassesonly,constructatriangleABC

in

whichBC=72cm,AC=84cmandangleABC=75.Measurelength

AB

andangleACB

(b)DrawaperpendicularfromAontoBCtomeetitatD.Measurelength

AD

(c)DrawacirclecircumscribingtriangleABC.Measuretheradiusofthe
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circle

(d)CalculatetheareaofthesegmentscutoffbytriangleABC.

4.(a)Usingarulerandapairofcompassesonly,constructatriangleABC

in

whichAB=56cm,BC=62cmandangleABC=135.Measurelength

ACandangleBCA.

(b)DrawaperpendicularfromCtomeetABproducedatD.

(c)ConstructacirclecircumscribingtriangleBCDandstateitsradius.

(d)CalculatetheareaofthesegmentscutoffbytriangleBCD.

5.(a)Usingaruler,pencilandapairofcompassesonly,constructa

triangleABCsuchthatAB=86cm,angleBAC=60andangleABC=

45.

(b)DisapointontheoppositesideofABasCsuchthatAD=BDand

CD=11cm.DrawacirclethroughthepointsA,BandD.Measurethe:

(i)lengthofACandangleABD

(i)radiusofthecircle

Soln

(b)HINT:TriangleABDmustbeisosceles.ThuspointDliesonthe

perpendicularbisectorofAB

6.Usingarulerandpairofcompassesonly;

(i)ConstructaparallelogramABCDsuchthatAB=6cm,BC=48cmand

angleABC=150.
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(ii)DrawaperpendicularfromDontoABtomeetitatM.Measurethe

lengthDM.HencefindtheareaoftheparallelogramABCD.

(iii)DrawacirclethroughthepointsM,AandD.Measuretheradiusofthe

circle

7.Usingarulerandpairofcompassesonly,construct:

(i)aquadrilateralPQRSsuchthatQR=45cm,RS=6cm,SP=75cm,

PQ=105cmandangleQRS=45.

(ii)pointTonRQproducedsuchthatPT=ST.JointhepointsP,SandT.

MeasurelengthPTandanglePTS.

(iii)acirclethroughthepointsP,TandR.Measuretheradiusofthe

circle

8.(a)Usingaruler,pencilandapairofcompassesonly,constructa

triangleABCsuchthatAB=6cm,AC=8cmandangleBAC=30.

(b)SisapointontheoppositesideofACasBsuchthatAS=SCand

BS=8cm.MeasurelengthASandangleABS

(c)(i)OnthesamesideofBSasC,constructthelocusofapointKsuch

thatits

distancefromBSisthesameasthedistanceofCfromBS

(ii)GivenfurtherthatangleBKS=90,findbyconstructiontwo

possible

positions and ofpointK.Measurelength

Soln

(b)HINT:TriangleACSmustbeisosceles.ThuspointSliesonthe
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perpendicularbisectorofAC

(c)(i)HINT:ThelocusofKisalinethroughCandparalleltoBS.

(ii)SinceBKS=90,KmustlieonthesemicirclewithBSasdiameter

EER:

1.(a)Usingaruler,pencilandpairofcompassesonly,constructatriangle

ABC

suchthatAB=75cmandAC=114cmandangleABC=120.

(b)ConstructaperpendicularfromCtomeetABproducedatD.

(c)DrawacirclecircumscribingtriangleBCD.Hencecalculatetheareaof

the

circleto2decimalplaces.

2.(a)Usingaruler,pencilandapairofcompassesonly,constructa

triangleABCsuchthatAB=97cm,BC=86cmandangleBAC=60.

(b)DisapointontheoppositesideofABasCsuchthatangleABD=

45

andCD=104cm.DrawacirclethroughthepointsB,CandD.

Measure

lengthACandtheradiusofthecircle

3.(a)Usingarulerandapairofcompassesonly,constructatriangleABC
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in

whichAB=BC=68cmandangleABC=120.MeasurelengthACand

angleBCA.

(b)DrawaperpendicularfromCtomeetABproducedatO.

(c)ConstructacirclecircumscribingtriangleBOCandstateitsradius.

(d)CalculatetheareaofthesegmentscutoffbytriangleBOC.

44.(a)Usingarulerandapairofcompassesonly,constructa

quadrilateralABCDin

whichAB=5cm,BC=6cm,CD=9cmandangleBCD=1350

(b)ConstructaperpendicularfromDtomeetBCproducedatM.

(c)ConstructacircumcircleoftriangleCDManddeterminethe:

(i)lengthofAD

(i)radiusofthecircle

45.(a)Usingarulerandapairofcompassesonly,constructaquadrilateral

ABCDinwhichAB=7cm,BC=6cm,AD=5cm,angleBAD=105

and

ABC=60.JoinAtoCtoformtriangleABC.

(b)ConstructaninscribingcircleoftriangleABCanddeterminethe:
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(i)lengthofAC

(i)radiusofthecircle

7.(a)(i)FindtheareaofatrianglewithverticesP(-2,-2)Q(2,4)andR(5,0).

(ii)ConstructacirclecircumscribingtrianglePQR.Hencecalculate

the

areaofthesegmentscutoffbytrianglePQR.

4.(a)Usingarulerandapairofcompassesonly,constructaquadrilateral

ABCDinwhichAB=5cm,BC=6cm,CD=9cmandangleBCD=

135

(b)ConstructaperpendicularfromDtomeetBCproducedatM.

(c)ConstructacircumcircleoftriangleCDManddeterminethe:

(i)lengthofAD

(ii)radiusofthecircle

45.(a)Usingarulerandapairofcompassesonly,constructaquadrilateral

ABCDin

whichAB=7cm,BC=6cm,AD=5cm,angleBAD=1050and

ABC=60º.JoinAtoCtoformtriangleABC.

(b)ConstructaninscribingcircleoftriangleABCanddeterminethe:

(i)lengthofAC

(ii)radiusofthecircle.



52

POLYGONS

Summary:

1.(i)Apolygonisaclosedfigurewithstraightsides.

(ii)Thetablebelowshowsthedifferentpolygons.

Numberofsides Polygonname

3

4

5

6

7

8

9

10

11

12

Triangle

Quadrilateral

Pentagon

Hexagon

Heptagon

Octagon

Nonagon

Decagon

Hendecagon

Dodecagon

2.Inanypolygonwithn-sides,thefollowingpropertiesapply

(i) Interioranglesum=(n-2)1800

(ii) Exterioranglesum=3600.

(iii) Eachinteriorangle+eachexteriorangle=1800.

(iv) Numberofdiagonals= .

3.Inaregularpolygonwithn-sides,thefollowingpropertiesapply
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(i) Allthesidesandanglesareequal.

(ii) Eachinteriorangle=

=

(iii) Eachexteriorangle=

=

EXAMPLES:

1.Findtheinterioranglesumofadecagon.

Solution:

HINT:Adecagonhas10sides.

Interioranglesum=(n-2)1800

=(10-2)1800

=14400

2.Findthenumberofsidesofapolygonwhoseinterioranglesumis

9000.

Solution:

If(n-2)1800=9000

n=7.
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3.Theanglesofahexagonarex,x+580,x-40,1200,1300and1400.Find

thevalueofx.

Solution

Ifanglesum=(n-2)1800

x+x+58+x-4+120+130+140=(6-2)1800

3x+444=7200

x=920.

4.Theanglesofapentagonareintheratio3:7:5:4:8.Findthesmallest

andlargestanglesofthepentagon.

Solution

Anglesum=(n-2)1800=(5-2)1800=5400.

Smallestangle=

Largestangle=

5.Fouranglesofapolygonare1100eachandtheremaininganglesare

1700each.Findthenumberofsidesofthepolygon.

Solution

Anglesum=(n-2)1800

4(1100)+1700(n-4)=(n-2)1800

n=12.



55

6.Findthesizeofeachinteriorangleofaregularhexagon.

Solution

Eachinteriorangle=

=

=1200.

7.Findthenumberofsidesofaregularpolygonwhoseeachinterior

angleis1350.

Solution

Eachinteriorangle=

=1350

n=8.

8.Findthesizeofeachexteriorangleofaregularpentagon.

Solution

Eachexteriorangle=

=

=720.

9.Findthenumberofsidesofaregularpolygonwhoseeachexterior

angleis400.

Solution
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Eachexteriorangle=

=400

n=9.

10. Thesizeofeachinteriorangleofaregularpolygonis4times

theexteriorangle.Findthenumberofsidesofthepolygon.

Solution

IfI=4E.

=4( )

n=10.

11. Thesizeofeachinteriorangleofaregularpolygonisoneanda

halftimestheexteriorangle.Findthenumberofsidesofthepolygon.

Solution

IfI=

= ( )

n=5.

12. ThefigureABCDbelowshowspartofthesidesofaregular

polygon.
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Findthe:

(i) Sizeofeachinteriorandexteriorangleofthepolygon.

(ii) Numberofsidesofthepolygon.

Solution

(i) I+200+200=1800
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I=1400

Also,E=200+200=400.

(ii) Eachexteriorangle=

=400

n=9.

METHODII

Eachinteriorangle=

=1400

n=9.
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PARTSOFACIRCLE

Summary:

1.ThefollowingarethemainpartsofacirclewithcentreO

(i)ABiscalledanarc (ii)OABiscalledasector

(iii)lineABiscalledachord (iv)linePQiscalledatangent

(v)Theshadedpartiscalledasegment (vi)istheanglesubtended

byanarc

(vii)OA=OB=radiusofthecircle

2.Theorem:SinceOA=OB,thenOABisanisoscelestrianglewithitslineof

symmetrybisectingchordAB

3.Thefollowingformulasareusedinrelationtotheabovecircle:

(i)Circumference (ii)Area

(iii)ArclengthAB (iv)SectorareaOAB

(v)Segmentarea=sectorareatrianglearea

EXAMPLES:

1.Findthelengthofanarcwhichsubtendsanangleof126atthecentre



P

O

A B

r r

Q
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ofacircleofradius14cm.Findalsothelengthofthemajorarc

2.Achordis8cmawayfromthecentreofacircleofradius17cm.Findthe:

(i)lengthofthechord

(ii)sizeoftheanglesubtendedbythechordatthecentre

3.Achordoflength10cmis12cmawayfromthecentreofthecircle.Find

the:

(i)radiusofthecircle

(ii)lengthoftheminorarc

(iii)areaoftheminorsector

(iv)areaoftheminorsegment

4.Asectorofacircleofradius12cmhasanangleof150atthecentre.

Thesectorisfoldedtoformacone.Findtheradiusofthecircularendof

thecone

5.Findthedistancebetweentwoparallelchordsoflengths32cmand

24cmwhichlieonoppositesidesofthecentreinacircleofradius20cm

6.inthecirclebelow,sectorOABhasaradiusof7cmandsubtendsan

angleof120atitscentreO.

Findthe:

(i)shortestdistanceofchordABfromthecentre

7c
120

O

A B
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(ii)perimeteroftheshadedsegment

(iii)perimeteroftheregionenclosedbetweenchordABandthe

majorarc

(iv)areaoftheshadedsegment

7.Thelengthofthecommonchordoftwointersectingcirclesofradius

10cmand17cmis6cm.Findthe:

(i)anglesubtendedbythechordatthecentreofthetwocircles

(ii)areacommontothetwocircles

8.Twoequalcirclesofradius5cmintersectatrightangles.Findthe:

(i)distancebetweenthecentresofthetwocircles

(ii)areacommontothetwocircles

9.Asectorofacircleofradius25cmhasanangleof1008atthecentre.

Thesectorisfoldedtoformacone.Findthe:

(i)radiusofthecircularendofthecone

(ii)heightofthecone

(iii)volumeofthecone

(iv)totalsurfaceareaofthecone

HINT:(iv)TSA sinceitscircularendisopen

10.Theminorsegmentofacirclehasaheightof4cmandachordof

length16cm.Findthe:

(i)radiusofthecircle

(ii)areaofthesegment
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11.Adogtiedonarope5mlongistetheredtoatree3mfromastraight

path.Forwhatdistancealongthepathisoneindangerofbeingbittenby

thedog?

EER:

1.Achordoflength70cmsubtendsanangleof120atthecentreofthe

circle.Findthe:

(i)radiusofthecircle

(ii)distanceofthechordfromthecentre

(iii)areaoftheminorsegment

2.Achordoflength6cmis4cmawayfromthecentreofthecircle.Findthe

circumferenceofthecircle

3.Adogtiedonarope25mlongistetheredtoatree2mfromastraight

path.Forwhatdistancealongthepathisoneindangerofbeingbittenby

thedog?

4.Asectorofacircleofradius10cmhasanangleof100atthecentre.

Findthe

(i)perimeterofthesector

(ii)areaoftheminorsegment

5.Achordoflength6cmmakesanangleof40withtheradiusofthecircle.

Findthecircumferenceofthecircle

6.Achord35cmawayfromthecentreofthecirclesubtendsanangleof

120atitscentre.Findtheareaofthemajorsegment

7.Thechordofacircleofradius10cmsubtendsanangleof120atits
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centre.Findtheperimeteroftheregionenclosedbetweenthechordand

themajorarc

8.Findthedistancebetweentwoparallelchordsoflengths32cmand

24cmwhichlieonthesamesideofthecentreinacircleofradius20cm

9.Asectorofacircleofradius125cmhasanangleof1008atthecentre.

Thesectorisfoldedtoformacone.Findthe:

(i)radiusofthecircularendofthecone

(ii)heightofthecone

(iii)volumeofthecone

(iv)totalsurfaceareaofthecone

10.Findthedistancebetweentwoparallelchordsoflengths24cmand

10cmwhichlieonoppositesidesofthecentreinacircleofradius13cm

11.Inthefigurebelow,findtheshadedareaboundedbytwoconcentric

arcs

12.InthetriangleOBCbelow,arcACsubtendsanangleof30atthecentre

Oofacircleofradius42cm

IfAB=28cm,findtheareaoftheshadedregion

21c 42c
30

42c 28c
A

30
BO

C
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13.Thelengthofthecommonchordoftwointersectingcirclesofradius

28cmand20cmis30cm.Findthe:

(i)anglesubtendedbythechordatthecentreofthetwocircles

(ii)areacommontothetwocircles

14.Thedistancebetweenthecentresoftwointersectingequalcirclesof

radius5cmis8cm.Findthe:

(i)lengthofthecommonchordofthetwocircles

(ii)areacommontothetwocircles

15.TwocircleswithcentresOandCandradius9cmand6cmintersectat

pointsAandBasshown

GiventhatthedistancebetweenOandCis13cm,findthe:

(i)reflexangleAOB

(ii)lengthofchordAB

(iii)areaoftheshadedregion

 O C

A

B

9c 6c
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ANGLESINACIRCLE

Anglesdiagram Circletheorems

Theanglessubtendedatthe

circumferencebythesamearcare

equal

 APB=AQB

Inshort:

Anglesinthesamesegmentare

equal

Theanglesubtendedatthecentre

byanarcistwicetheangleit

subtendsatitscircumference

 AOB=2APB

Inshort:

Angleatthecentreistwicethe

angleatthecircumference

x x

A
B

P Q

2

O

P

BA

 BA

P

2

O


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Theanglessubtendedatthe

circumferencebyasemicircleis

90

Theoppositeanglesofacyclic

quadrilateraladdupto180

 x+y=180

EXAMPLES:

1.Inthefigurebelow,OisthecentreofthecircleandAOC=130.Find

ABC

Soln:

AOC=2ABC

130=2ABC

 ABC=65

2.Inthecirclebelow,findthesizeofanglemarkedx

Diameter

x y

130

B

A C

O

D

C
B

x

60
75

A
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Soln:

BAC=x(anglesinthesamesegment)

 x=180(60+75) (anglesinatriangle)

 x=45

3.InthecirclebelowOisitscentreABO=36andOAC=32.Find

ACBandOBC

Soln:

AOBisisoscelessinceOA=OB

 AOB=180(236)=108(anglesinatriangle)

AOB=2ACB

108=2ACB

ACB=54

Also:

 AOC=180(232)=116(anglesinatriangle)

BOC=360(108+116)=136 (anglesatapoint)

C

BA

O

36
32

C

BA

O

36
32
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 2OBC=180136(anglesinantriangle)

OBC=22

4.InthecirclebelowOisitscentreandAOC=150.Findthesizeofangle

markedx

Soln:

ReflexangleAOC=360150=210 (anglesatapoint)

 AOC=2ABC

210=2ABC

ABC=105

5.Inthefigurebelow,Oisthecentreofthecircleofradius7cmandBAC

=52.

Findthe:

(i)sizeofangleACB

(ii)lengthsofABandBC

B

CA

O

150

x

52
O C

B

A
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Soln:

(i)ABC=90(angleinasemicircle)

ACB=180(90+52)=38(anglesinatriangle)

(ii)

AB=86193cm

Also

AB=110322cm

6.InthecirclebelowOisitscentre.Findthesizeofanglemarkedx

Soln:

(i)ABC=90(angleinasemicircle)

x=180(90+50+26)=14(anglesinatriangle)

7.InthecirclebelowOisitscentre.Findthesizeoftheanglesmarkedx

andy

Soln:

x+2x=180(anglesinacyclicquadrilateral)

C

B

A
50

O
26

x

D

B

CA

O

y

D

x

2
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 x=60

Also y=2x=2(60)=120

8.Inthecirclebelow,findthesizeoftheanglesmarkedxandy

Soln:

x+98=180(anglesinacyclicquadrilateral)

 x=82

Also y+60=180(anglesinacyclicquadrilateral)

 y=120

9.Inthediagrambelow,CandOarecentresoftwointersectingcircles.

CPT=38

Findthesizeoftheanglesmarkedxandy

Soln:

120

y

x

98

O

C
P

Q

R

S
T

U

y
38

x
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(i)UTP=90(angleinasemicircle)

x=180(90+38)=52(anglesinatriangle)

Also:POT=180(238)=104(anglesinatriangle)

y+104=180(anglesinacyclicquadrilateral)

 y=76

10.ThepointsP(2,1),Q(h,7)andR(3,6)lieonacirclewithdiameter

PQ.

(i)StatewithareasonthesizeofanglePRQ

(ii)Showthath=4

(iii)Findthecoordinatesofthecentreandradiusofthecircle

Soln:

(i)

PRQ=90(angleinasemicircle)

(ii)Hint:Thiscouldbedoneusinggradientmethod

GradientofPR=

GradientofQR=

Forperpendicularlines,

h=4

R(3,6)

P(2, Q(h,7)
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(iii)Hint:Centreisthemidpointofthediameterandradiusishalfthe

diameter

Centre=

Radius=

EER:

1.TheverticesofanequilateraltriangleA,BandClieonacircleofradius

8cm.Findthe:

(i)distanceofanysideofthetrianglefromthecentreofthecircle

(ii)lengthofthesideofthetriangle

2.Theverticesofanequilateraltriangleofside12cmlieonacircle.Find

the:

(i)radiusofthecircle

(ii)distanceofanysideofthetrianglefromthecentreofthecircle

(iii)areaofthesegmentscutoffbythetriangle

3.Inthecirclebelow,BC=BD,BE=DEandABC=140.Findthesizeof

angleEDB

4.InthecirclebelowOisitscentreandAOB=80.Findthesizeofthe

80



O

A B

C
f

g

140
A

B

C

D

E



15

anglesmarkedfandg

5.InthecirclebelowOisitscentreandAOC=150.Findthesizeofangle

markedx

6.InthecirclebelowOisitscentre,AOisparalleltoBCandOBC=60.

Findthesizeofangle:

(i)AOB (ii)ACB (iii)CAB

7.InthecirclebelowOisitscentre,AOB=110andOAC=20.Findthe

sizeofanglemarkedf

60

O

A B

C

B

CA

O

140

x

C

B
A

O
f

20110
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8.InthefigurebelowABisthediameterofacirclecentreO.BAC=18

andBEC=50.Findthesizeoftheanglesmarkedx,yandz

9.InthefigurebelowABisthediameterofacirclecentreO.APQ=35

andABR=22.

Findthesizeofangle:

(i)ABQ (ii)QRA (iii)AOR

TANGENTPROPERTIES

Tangentdiagrams Circletheorems

Theanglebetweenatangentand

theradiusis90

O

A

B

P

Q

R 22

35

A B

CD
E

x
yz

50

18
O
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Tangentsfromanexternalpoint

areequalinlength

Theanglebetweenatangentanda

chordisequaltotheanglethe

chordsubtendsintheopposite

segment(alternatesegment)

EXAMPLES:

1.AtangentfromTtoacircle,centreOandradius7cmtouchesthecircle

atP.IfOT=25cm,findthe:

(i)lengthofPT

(ii)sizeofanglePTO

(iii)areaofPTOthatliesoutsidethecircle

Soln:

(i)

OPT=90(anglebetweenatangentandtheradius)



x

x

O

P T


7c 25c
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(ii)

=1626

(iii)POT=180(90+1626)=7374(anglesinatriangle)

Requiredarea

2.InthecirclebelowOisitscentre.AB=12cmisatangenttothecircleat

Aand OBA=30.

Findthe:

(i)lengthofOB

(ii)radiusofthecircle

Soln:

(i)OAB=90(anglebetweenatangentandtheradius)



OB=138564cm

(ii)

OA=69282cm

30

B

A
12c

O
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3.InthecirclebelowOisitscentre.ABandCBaretangentstothecircle

and ABC=56.

FindthesizeofangleADC

Soln:

AOC+90+90+56=360(anglesinaquadrilateral)

AOC=124(anglesinatriangle)

IfAOC=2ADC

 124=2ADC

 ADC=62

4.InthecirclebelowOisitscentre.PTandPSaretangentstothecircleof

radius6cmandPOT=50.

Findtheareaoftheshadedregion

Soln:

(i)OTP=90(anglebetweenatangentandtheradius)



PT=71505cm

A

B

C

OD 56

50
6c

O P

S

T
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Shadedarea

5.InthecirclebelowOisitscentre.APisatangenttothecircleand

PAB=68.

Findthesizeoftheanglesmarkedxandy

Soln:

x=68(angleinalternatesegments)

BAC=90(angleinasemicircle)

y=180(90+68)=22(anglesinatriangle)

6.InthecirclebelowAPisatangenttothecircleandPAC=120.

Findthesizeoftheanglesmarkedxandy

Soln:

x=120(angleinalternatesegments)

Also:y+120=180(anglesinacyclicquadrilateral)

 y=60

C
68 PA

B

O

x

y

D
C

B

A

x

y

120

P
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EER:

1.ThetangentsatAandBonacircleofradius7cmintersectatT,andCis

anypointonthemajorarcAB.IfATB=48,findthe:

(i)sizeofangleACB

(ii)areaboundedbythetangentsandtheminorarcAB

2.InthecirclebelowOisitscentre.BCisatangenttothecircleand

BAO=20.

Findthesizeoftheanglesmarkedxandy

3.Theanglesofatriangleare50,60and70,andacircletouchesthe

sidesatA,BandC.FindtheanglesoftriangleABC

4.InthecirclebelowOisitscentre.ABandCBaretangentstothecircleof

radius7cmandABC=80.

Findthe:

(i)sizeoftheanglesmarkedfandg

(ii)sizeofthereflexangleAOC

(iii)areaboundedbythetangentsandtheminorarcAC

20 y

x

C

B

A O

A

B

C

O
f

g

80

7c
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5.InthecirclebelowOisitscentre.DCisatangenttothecircleBAO=

28

andACD=70

Findthesizeoftheanglesmarkedxandy

6.InthecirclebelowEDisatangenttothecircle,AB=AD,BDC=74

andDBC=35

Findthesizeofangle:

(i)DAB (ii)BDE (iii)DBA (iv)EDA

7.InthecirclebelowATisatangenttothecircle,AB=CBandBAT=74.

Findthesizeoftheanglesmarkedxandy

A 70

28
O

C

B

D

x

y

74

35

C

B

A

E

D

A

B

C

T
74x

y
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CIRCLESANDSIMILARTRIANGLES

Circlediagrams Analysisdiagrams Conclusion

‘‘intersectingchords

theorem”

TrianglesACPandPBD

aresimilar





‘‘Eachlengthis

measuredfrom the

meetingpoint”

‘‘intersecting

secantstheorem”

TrianglesACDandECB

aresimilar





‘‘Eachlengthis

measuredfrom the

meetingpoint”

‘‘intersecting

tangentsecant

theorem”

TrianglesABCandABD

aresimilar





‘‘Eachlengthis

measuredfrom the

meetingpoint”

A

BC

D
P

C

D

B

P

A




**

D
E

C
B

A





*

D
C

B

A





*

D
E

C
B

A

D
C

B

A
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EXAMPLES:

1.InthecirclebelowchordsABandCDintersectatP.IfCP=3cm,DP=

8cmandAB=10cm,findthelengthofAP

Soln:

IfAP=x,PB=10x

Using (intersectingchordstheorem)

 x(10x)=3(8)

 x=6cm or4cm

2.InthecirclebelowchordsABandEDareproducedtointersectatC.If

CD=4cm,ED=5cm,AB=9cmandBC=xcm,

findthe:

(i)valueofx

(ii)ratiooftheareasoftriangleACEtothatofBCD

(iii)areaofABDEiftheareaoftriangleACEis

P

D

C

B

A

8c

3c

E
D

C
B

A

5c
4c

9c
xc
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Soln:

(i)Using (EachlengthfromC)

 x(x+9)=4(9)

x=3 or12

 x=3

(ii)UsingsimilartrianglesACEandBCD

 Requiredratio=9:1

(iii)

 AreaBCD=

 Requiredarea

3.InthecirclebelowsecantABCintersectstangentAPatA.IfAP=6cm,

AB=xcmandBC=(x+1)cm,findthevalueofx

B C

D

 *
3c

4c

E C

A

 *
9c

12c
54cm

2

A

B

C

P 6c

x

x+1
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Soln:

Using (EachlengthfromA)

 x(2x+1)=

x=4 or45

 x=4

4.InthecirclebelowOL=45cm,PM=3cm,NM=4cmandLN=75cm.

Findthe:

(i)lengthsofONandOP

(ii)radiusofthecircle

(iii)areaofOLMP

Soln:

(i)UsingsimilartrianglesPMNandOLN,

*

4c3c
M

NP 75cL N

O

 *

45c

L

M

NPO
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

 ON=6cm

Also:

 PN=5cm

 OP=ONPN=65=1cm

(ii)PMNisarighttrianglebasedonitsdimensions(PMN=90)

POL=90,thusLPisadiameter(angleinasemicircle)



 Requiredradius

(iii)Requiredarea

EER:

1.InthecirclebelowchordsABandCDintersectatP.IfCP=3cm,DP=

8cmandAP=6cm,

findthe:

(i)lengthofPB

(ii)areaoftriangleBPCiftheareaoftriangleAPDis

P

D

C

B

A

8c

3c
6c
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(iii)ratiooftheareasoftriangleAPCtothatofBPD

2.InthecirclebelowTE=12cmisatangenttothecircleatE.ChordsAB

andCDintersectatPandABisproducedatT.IfAP=6cm,PB=4cm,BT=

xcm,CP=ycmandDP=8cm,

findthe:

(i)valuesofxandy

(ii)ratiooftheareasoftriangleAPDtothatofBPC

3.InthecirclebelowTEisatangenttothecircleatE.ChordsABandCD

areproducedtointersectatT.IfAB=5cm,DC=9cmandCT=3cm,find

thelengthsofBTandET

P B

A

E

x

6c
4c

8c

12c
T

C

D

y

3c9c

5c

E

D C

B

A

T
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RELATIONANDMAPPINGS

Summary:

Arelationbetweenmembersofthegivensetcanbeillustratedusinga

papygram

EXAMPLES:

1.Drawapapygramillustratingtherelation“isaprimefactorof”intheset

1,2,3,4,5,6,8,12,30

2.Drawapapygramshowingtherelation“isamultipleof”intheset

42,28,21,14,7

3.GiventhatT=2,5,6,8,9,10,12,13,illustrateonpapygramsthe

relations:(i)“Greaterthanby3”

(ii)“Factorof”

FUNCTIONS

Summary:

1.Afunctionf(x)isaformulaintermsofx.

2.Afunctionfthatmapsxonto3x+1caneitherbewrittenasfollows:

(i)f(x)=3x+1 (ii)f:x 3x+1 (iii)x 3x+1

3.(i)Amappingdiagramisanarrowdiagramwithasetofvaluesofxand

that

off(x).

(ii)AsetofvaluesofxiscalledTheDomain

(iii)Asetofvaluesoff(x)iscalledTheRange

4.Theinverseofafunctionf(x)isdenotedby Thisfunctionmaps

the

rangebackontothedomain.
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5.Afunctionisundefinedormeaninglessifitsdenominatorpartisequalto

zero.

6.(i)Acompositefunctionfg(x)isacombinationoftwofunctionsf(x)and

g(x).

(ii)Acompositefunction isthesameasff(x).

EXAMPLES:

1.(i)Determinetherangecorrespondingtothedomain0,1,2,3forthe

mappingf(x)=3x+1.

(ii)Representthemappingin(i)aboveonanarrowdiagram.

2.(i)Determinetherangecorrespondingtothedomain3,2,0,1,2,3

forthe

mappingx x
2
+1.

(ii)Representthemappingin(i)aboveonanarrowdiagram.

3.Findtheunknownvaluesinthearrowdiagramforthemappingx 2x

3.

4.Giventhefunction find:

(i)f(3)

4

a

b

1

5
9

1

c

x 2x
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(ii)f(6)

(iii)thevaluesofxforwhichf(x)isundefined

(iv)thevaluesofxforwhichf(x)=6

5.Giventhefunction find:

(i)f(2)

(ii)f(1)

(iii)thevaluesofxforwhichf(x)isundefined

6.Giventhatf(x)=3x+5, and find:

(i) andhence

(ii) andhence

(iii) andhence

7.Giventhatf(x)=ax7andf(8)=17,find:

(i)thevalueofa

(ii)f(4)

(ii) henceobtain

8.Giventhatf(x)=a+bx,f(1)=8andf(1)=2,find:

(i)thevaluesofaandb
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(ii)f(2)

(iii)f(5)

(iv)thevalueofcforwhichf(c)=7

(v)

(vi)

10.Giventhatf(x)=ax+9and find:

(i)thevalueofa

(ii)

11.Giventhatf(x)=px+7and find:

(i)

(ii)thevalueofpforwhichg(2x3)=f(x)

12.Giventhat find

13.Giventhat expressf(x)intheform

Hencefind:

(i)f(3)
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(ii)thevaluesofxforwhichf(x)isundefined

14.Giventhat expressf(x)intheform

Hencefind:

(i)f(2)

(ii)thevaluesofxforwhichf(x)isundefined

15.Giventhat and find:

(i)anexpressionforgf(x)andhenceevaluategf(4)

(ii)anexpressionforfg(x)andhenceevaluatefg(2)

(iii)thevaluesofxforwhichgf(x)=fg(x)

(iv)anexpressionforgg(x)andhenceevaluategg(2)

(v)anexpressionforff(x)andhenceevaluateff(3)

16.Giventhatf(x)=5x7,findg(x)forwhich:

(i)fg(x)=10x+8,henceevaluateg(4)

(ii) henceevaluateg(2)

17.Giventhat and findthevaluesofxfor

which

fg(x)+gf(x)=0.
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18.Giventhat and findthevaluesofxfor

which

19.Giventhat and findthevaluesofxfor

whichfg(x)isundefined

EER:

1.Giventhat find:

(i)f(4)

(ii)thevaluesofxforwhichf(x)isundefined.

2.(i)Determinetherangecorrespondingtothedomain4,9,16forthe

mapping

(ii)Representthemappingin(i)aboveonanarrowdiagram.

3.Express intheform Hencesolvethe

equation
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4.Giventhatf(x)=2x+4andg(x)=x+5,findfg(x)andhenceevaluate

fg(4)

5.Giventhat find:

(i)f(5)

(ii)thevaluesofxforwhichf(x)=16.

6.Giventhatf(x)=ax+3and find:

(i)thevalueofa

(ii)

7.Giventhat f(2)=3andf(1)=2,find:

(i)thevaluesofaandb

(ii)f(4)

8.Giventhatf(x)=2x5,find:

(i)

(ii)

9.Giventhatf(x)=3x4,find

10.Giventhat and findthevaluesofxfor
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which

which

11.Giventhat expressf(x)in

the

form Henceevaluatef(3)

12.Giventhat expressf(x)intheform

Hencefind:

(i)f(4)

(ii)thevaluesofxforwhichf(x)isundefined

13.Giventhat f(1)=5andf(2)=14,find:

(i)thevaluesofaandb

(ii)f(3)

14.Express intheform Hencesolvethe

equation

15.Express intheform Hencesolvethe
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equation

16.Giventhat findthevaluesofxforwhichf(x)=4.

17.Giventhefunction find:

(i)f(1)

(ii)thevaluesofxforwhichf(x)=1

(iii)thevaluesofxforwhichf(x)isundefined

18.Giventhat andf(2)=4,findthevalueof Hence

find

thevalueofxforwhichf(x)isundefined.
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INDICES

Summary:

1.Theexpression isreadas3topower5andisdefinedasfollows:

(“3”iscalledthebaseand“5”istheindexor

power)

2.Thefollowingrulesapplytoindices:

(i)

Tomultiplyexpressionswiththesamebase,copythebaseandaddthe

powers.

(ii)

Todivideexpressionswiththesamebase,copythebaseandsubtract

the

powers.

(iii)

Toraiseanexpressionwiththenthpower,copythebaseandmultiply

the

powers.

(iv)

Anynumbertopowerzerois1exceptzero.

(v)

Anynumberraisedwithanegativepower,isthereciprocalofthe

numberwith
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apositivepower.



(vi)

Thesquarerootofanynumberisthatnumberraisedtopowerahalf.

(vii)

Thenthrootofanynumberisthatnumberraisedtopower



(viii) impliesthat

(ix)

EXAMPLES:

1.Writethefollowingexpandedformsinindexform:

(i)

(ii)

(iii)

(iv)

2.Writeeachofthefollowingindexformsinexpandedform:
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(i)

(ii)

(iii)

3.Writethefollowingnumbersinindexformusingbase2:

(i)8

(ii)32

(iii)16

(iv)64

4.Findthevalueofthefollowingindexforms:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)
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(ix)

5.Simplifythefollowing:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

6.Withoutusingacalculator,simplifythefollowing:

(i)
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(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)
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7.Solveforxandyinthefollowingequations:

(i)

(ii)

8.Solveforyinthefollowingequations:

(i)

(ii)

(iii)

(iv)

(v)

(vi)
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(vii)

(viii)

(ix)

(x)

(vi)

(vii)

EER

1.Simplifythefollowing:

(i)

(ii)

(iii)

(iv)

2.Withoutusingacalculator,evaluate:
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3.Withoutusingacalculator,simplify

4.Solveforxandyintheequation:

5.Withoutusingacalculator,simplify

6.If findthevalueof

7.If findthevalueof

8.Withoutusingacalculator,simplify

9.Solveforxinthefollowingequations:

(i) (ii)

(iii) (vi)

10.Solveforxinthefollowingequations:

(i) (ii)

(iii) (iv)

11.Solveforxandyintheequations:
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12.Ifx=32,findthevalueof

13.Giventhat expresspintermsofxandy

14.Giventhat and solveforxandy

15.Giventhata=2andb=2,findthevalueof

16.Withoutusingacalculatorortables,evaluate:

17.Withoutusingacalculatorortables,evaluate:

STANDARDFORM

Summary:

1.Standardformisawayofexpressinganumberintheform

where andnisaninteger

2.(i)Toexpressanumberinstandardform,weshiftthedecimalpointuntil

thedigitpartAisbetween1and10.ThisdigitAhasadecimalpointplaced

afterthefirstdigit.

(ii)Thepowerpart showshowmanyplacestomovethedecimal

point

3.Therulesofindicesapplytocalculationsinstandardform

EXAMPLES:
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1.Expressthefollowingnumbersinstandardform:

(i)25000 (ii)3860 (iii)5683 (iv)748 (v)3584 (vi)4000

(vii)0435 (viii)0000263 (ix)0007 (x)000356 (xi)

(xii) (xiii) (xiv)

(xv) (xvi)

2.Byexpressingeachofthenumbersinstandardform,evaluatethe

following:

(i)000040002 (ii)0005000004 (iii)80000000005

(iv) (v) (vi)

3.Byexpressingeachofthenumbersintheform whereniseven,

evaluatethefollowing:

(i) (ii)00200015 (iii)150040000

4.Byexpressingeachofthenumbersintheform whereniseven,

findthesquarerootof:

(i)025064 (ii)016009 (iii)00036025 (iv)00081

00004

5.Withoutusingacalculator,evaluatethefollowinggiveyouranswerin

standardform:

(i) (ii)

(iii) (iv)
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6.Withoutusingacalculatorortables,evaluate:

7.Withoutusingacalculatorortables,evaluate:

EER:

1.Withoutusingacalculator,evaluate:

2.Withoutusingacalculator,evaluate:

2.Withoutusingacalculator,evaluate:

3.Withoutusingacalculator,evaluate:

4.Withoutusingacalculator,evaluate: giveyouranswerinthe

form where andnisaninteger

4.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmmmm
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SURDS

Summary:

1.Surdsarenumbersleftinsquarerootform.

2.Thefollowingrulesapplytosurds:

(i)

(ii)

(iii) cannotbemanipulatedbecausethesurdsaredifferent.

Unlike

surdscannotbeaddedorsubtracted

(iv)

(v)

(vi)

(vii)

(viii)

(3)(i)Theprocessofeliminatingsurdsfromthedenominatoriscalled

rationalizingthedenominator.

(ii)Torationalize multiplytopandbottomby

(iii)Theconjugatesurdof is andviceversa

(iv)Torationalize multiplytopandbottombytheconjugateof
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the

denominator.

EXAMPLES:

1.Withoutusingacalculatorsimplify:

(i) (ii) (iii)

(vi) (v) (vi)

(vii) (viii) (ix)

2.Withoutusingacalculatorsimplify:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)
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3.Expandthefollowingandsimplify:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

4.Express intheform hencestatethe

valuesofa,bandc.

5.If findthevaluesofa,bandc.
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6.If withoutusingtablesoracalculatorevaluate

correctto3decimalplaces.

6.If withoutusingtablesoracalculatorevaluate

correctto4decimalplaces.

7.Arectangleoflength andwidth has

an

areaof Withoutusingtablesoracalculator,find

the

thevaluesofxandy.

8.Expressthefollowingwitharationaldenominator:

(i)

(ii)

(iii)

(iv)

(v)

(iv)
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(v)

(vi)

9.Express intheform

10.Express intheform

11.Withoutusingtablesoracalculator,simplify

12.Express intheform

13.Simplify asfaraspossible

14.Withoutusingtablesoracalculator,simplify

15.If withoutusingtablesoracalculatorevaluate

correctto4decimalplaces.

16.Withoutusingtablesoracalculator,simplify

17.If findthevaluesofaandb.
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18.If findthevaluesofaandb.

19.If findthevalueofa.

EER:

2.Withoutusingacalculatorsimplify:

20.If findthevalueofa.

4.Express intheform

4.Withoutusingtablesoracalculator,findtheareaofatrianglewhose

baseis

andheight

4.Arectangleoflength andwidth has

an

areaof Withoutusingtablesoracalculator,find

the

thevaluesofxandy.

1.Express intheform

6.Express withoutasurdinthedenominator.
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5.Express intheform

5.Express intheform

5.Express witharationaldenominator.

8.If withoutusingtablesoracalculatorevaluate

correctto4decimalplaces.

2.Express intheform Henceevaluate correct

to

3significantfiguresif

2.Express intheform

6.Withoutusingtablesoracalculator,simplify

8.Usethefactthat tofindtheexactvalueof

6.Usethefactthat tofindtheexactvalueof
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STANDARDFORM

Summary:

1.Standardformisawayofexpressinganumberintheform

where andnisaninteger

2.(i)Toexpressanumberinstandardform,weshiftthedecimalpointuntil

thedigitpartAisbetween1and10.ThisdigitAhasadecimalpointplaced

afterthefirstdigit.

(ii)Thepowerpart showshowmanyplacestomovethedecimal

point

3.Therulesofindicesapplytocalculationsinstandardform

EXAMPLES:

1.Expressthefollowingnumbersinstandardform:

(i)25000 (ii)3860 (iii)5683 (iv)748 (v)3584 (vi)4000

(vii)0435 (viii)0000263 (ix)0007 (x)000356 (xi)

(xii) (xiii) (xiv)

(xv) (xvi)

2.Byexpressingeachofthenumbersinstandardform,evaluatethe

following:

(i)000040002 (ii)0005000004 (iii)80000000005

(iv) (v) (vi)

3.Byexpressingeachofthenumbersintheform whereniseven,

evaluatethefollowing:
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(i) (ii)00200015 (iii)150040000

4.Byexpressingeachofthenumbersintheform whereniseven,

findthesquarerootof:

(i)025064 (ii)016009 (iii)00036025 (iv)00081

00004

5.Withoutusingacalculator,evaluatethefollowinggiveyouranswerin

standardform:

(i) (ii)

(iii) (iv)

6.Withoutusingacalculator,evaluate:

7.Withoutusingacalculator,evaluate:

EER:

1.Withoutusingacalculator,evaluate:

2.Withoutusingacalculator,evaluate:
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3.Withoutusingacalculator,evaluate:

4.Withoutusingacalculator,evaluate: giveyouranswerinthe

form where andnisaninteger

LOGARITHMS

Summary:

1.Thelogarithmofxtothebaseaiswrittenas

2.Thefollowingrulesapplytologarithm:

(i)

(ii)

(iii)

(iv)

(v)

(vi) impliesthat

(vii) impliesthat

(viii) issometimeswrittenas

EXAMPLES:

1.Withoutusingacalculatorsimplify:
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(i) (ii) (iii)

(vi) (v) (vi)

(vii) (viii) (vii)

2.Withoutusingacalculatorsimplify:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)
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(xi)

(xii)

(xiii)

3.Expressthefollowingasasinglelogarithm:

(i)

(ii)

(iii)

(iv)

4.Solvethesimultaneousequations

5.Solveforxintheequations:

(i)

(ii)
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(iii)

(vi)

6.Uselogarithmtablestowritedownthelogarithmofthefollowing

numbers:

(i)1826 (ii)25 (iii)625 (iv)3728

(v)00812 (vi)02147 (vii)00025 (viii)00007

7.Usethefactthat and tofind:

(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)

8.Uselogarithmtablestowritedownthelogarithmofthefollowing

numbers:

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

(ix) (x) (xi) (xii)

9.Usethefactthat and

to
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find:

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

(ix) (x) (xi) (xii)

(xiii) (xiv) (xv) (xvi)

10.Usethefactthat and tofind:

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

11.Uselogarithmtablesoracalculatortofindthevalueofxforwhich:

(i)
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(ii)

(iii)

(iv)

(v)

12.Usethefactthat and tofind:

(i) henceobtainthevalueof correctto3decimal

places.

(ii) henceobtainthevalueof correctto3decimal

places.

13.Giventhat and findthevalueof:

(i) hencefindthevalueof correctto3decimal

places.

(ii) correcttoonesignificantfigure.
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14.Giventhat and withoutusingtables

ora

calculator,findthevalueofxforwhich:

(i)

(ii)

(iii)

(vi)

(v)

15.Uselogarithmtablestoevaluatethefollowing:

(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)

(ix) (x) (xi)

16.Solveforxinthefollowingequations:

(i)

(ii)
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(iii)

(iv)

(v)

17.Makenthesubjectinthisformula hencefindn

when

r=20,P=2000andA=3456.

18.AsumofSh.400,000isinvestedinabankthatgives15%compound

interest

perannum.Findhowlongitwilltaketoaccumulateanamountof

sh529,000.

EER:

1.Withoutusingacalculator,simplify:
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(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

2.Expressthefollowingasasinglelogarithm:

(i)

(ii)

(ii)

3.(i)Findtheprimefactorsof150.Hence
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(ii)find giventhat and

4.Solveforxintheequation:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

5.Usethesubstitution tosolveforxintheequation:

6.Usethefactthat andx=4tofindthevalueof

7.Giventhat findthevalueofxcorrecttotwodecimalplaces
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8.Makenthesubjectinthisformula hencefindnwhen

r=5,a=048andT=60.

9.AsumofSh.400,000isinvestedinabankthatgives15%compound

interest

perannum.Findhowlongitwilltaketoaccumulateanamountof

sh529,000.

10.AsumofSh.200,000isinvestedinabankthatgives20%compound

interest

perannum.Findhowlongitwilltaketoaccumulateanamountof

sh345,600.

11.Giventthat and find

12.Usethefactthat and tofind

13.Giventhat and usetablestoevaluate

correcttothreesignificantfigures

14.Giventhat and find
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15.Usethefactthat tofind

16.(i)Showthat

(ii)Withoutusingtablesoracalculator,find

17.Usethefactthat and tofind:

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

18.Usethefactthat and tofind

19.Usethefactthat tofind:

(i) (ii) (iii)

20.Usethefactthat tofind:

(i) (ii)
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21.Findxif:

(i) (ii)

(iii) (iv)

22.Giventhat and withoutusingtables

ora

calculator,findthevalueof:

(i)

(ii)

(iiii)xif

23.Giventhat usetablestofindthevalueofxcorrectto

three

significantfigures

24.Uselogarithmtablestoevaluatethefollowing:

(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)
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(ix) (x) (x) (xii)

(xiii) (xiv) (xv)

(xvi) (xvii) (xviii)
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RATIOS

Summary:

1.(i)Aratioisacomparisonbetweentwosimilarquantities

(ii)Theratioxtoyisthesameasx:yor

2.(i)Aratioisinsimplestformifitcannotbereducedanysmaller.Thus

theratio

5:20=1:4

(ii)Beforearatiocanbestatedtheunitsmustbethesame.Thusthe

ratio

800g:4kg=800g:4000g=1:5

EXAMPLES:

1.Findinsimplestformtheratio15to20

Soln:

Requiredratio15:20=

2.Findinsimplestformtheratio45minutesto2hours

Soln:

Requiredratio45min:2hrs=45min:120min

=

=3:8

3.Findinsimplestformtheratio5:10:30

Soln:

Requiredratio5:10:30=
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=1:2:6

4.Findinsimplestformtheratio1:025:075

Soln:

Requiredratio1:025:075=100:25:75

=

=4:1:3

5.Findinsimplestformtheratio

Soln:

Hint:MultiplyeachtermbytheLCM

Requiredratio =

=9:4

6.Findinsimplestformtheratio

Soln:

Hint:MultiplyeachtermbytheLCM

Requiredratio =

=

=3:12:22
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7.Arrangetheratios2:3,3:7,3:4and2:5inascendingorderofmagnitude

Soln:

Ratio Percentageform

2:3

3:7

3:4

2:5

Requiredorderis2:5,3:7,2:3and3:4

9.Givethata:b=3:5andb:c=2:7,findtheratioa:b:c

Soln:

Hint:Inbothratiosmakethecommontermbcorrespondtothesamevalue.

Thusmultiply2inthefirstratioand5inthesecondratio

a:b=3:5=

b:c=2:7=

MethodII
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10.AsumofShs60,000isdividedamongthreeboysP,QandRinthe

ratio2:3:7.Findhowmuchdideachget

Soln:

Totalratio=2+3+7=12

P’sshare=

Q’sshare=

R’sshare=

11.AsumofShs51,000isdividedamongthreeboysX,YandZintheratio

Findthe:

(i)smallestamountshared

(ii)largestamountshared

Soln:

(i)Hint:MultiplyeachtermbytheLCM

X:Y:Z= =6:3:8

Totalratio=6+3+8=17
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Smallestshare=

(ii)Largestshare=

12.AsumofmoneyisdividedamongthreeboysA,BandCinthe

ratio2:3:5.IfAgotShs6,000,find:

(i)thetotalamountshared

(ii)howmuchdideachoftheothertwoget

Soln:

(i)Totalratio=2+3+5=10

(ii)B’sshare=

C’sshare=

13.AsumofmoneyisdividedamongthreeboysP,QandRinthe

ratio18:16:11.IfPgotShs5,600morethanR,findhowmuchdideachget

Soln:

Totalratio=18+16+11=45

Ratiodifference=1811=7

P’sshare=
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Q’sshare=

R’sshare=

14.AsumofShs24,000isdividedamongthreeboysTom,BobandBen

suchthatBobgetstwiceasmuchasTomandBengetsthriceasmuchas

Tom.Find:

(i)theratioinwhichthemoneyisshared

(ii)howmuchdoeseachget

Soln:

(i)Tom=x,Bob=2x,Ben=3x

Requiredratio=x:2x:3x=1:2:3

(ii)Totalratio=1+2+3=6

Tom’sshare=

Bob’sshare=

Ben’sshare=

15.AsumofShs55,000isdividedamongthreegirlsP,QandRsuchthatQ

getsoneandahalftimesasmuchasPandRgetsaquarterofwhatPgets.

Find:

(i)theratioinwhichthemoneyisshared

(ii)howmuchdoeseachget

Soln:

(i)P=x,Q= R=
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Requiredratio= =4:6:1

(ii)Totalratio=4+6+1=11

P’sshare=

Q’sshare=

R’sshare=

16.TomandBobcontributedShs400,000andShs600,000respectivelyto

runabusiness.TheyagreedtosharetheearnedprofitsofShs250,000in

theratiooftheircontributions.Findhowmuchdoeseachget

Soln:

Ratio=400,000:600,000=2:3

Totalratio=2+3=5

Tom’sshare=

Bob’sshare=

17.Inaclassof90students,theratioofboystogirlsis7:2.Findhowmany

moregirlsarerequiredtojointheclasssothattheratioofboystogirlsis

5:4.

Soln:

Totalratio=7+2=9

Noofboys=
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Noofgirls=

18.Inaclassof126students,theratioofboystogirlsis5:2.Findhow

manymoregirlsarerequiredtojointheclasssothattheratioofboysto

girlsis3:2.

Soln:

Totalratio=5+2=7

Noofboys=

Noofgirls=

19.Twonumbersareintheratio3:4.Iftheirsumis63,findthetwo

numbers

Soln:

x:y=3:4

Totalratio=3+4=7

x=

y=

MethodII

x:y=3:4=3a:4a
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 Originally,x=3aandy=4a(Theratio3a:4asimplifiesto3:4)

Ifx+y=63

3a+4a=63

a=9

 x=3a=3(9)=27, y=4a=4(9)=36

20.Thesumofthreenumbersis196.Iftheratioofthefirsttothesecond

is2:3andthatofthesecondtothethirdis5:8,findthesecondnumber

Soln:

IfA:B=2:3andB:C=5:8

 A:B=2:3=

B:C=5:8=

Totalratio=10+15+24=49

ValueofB=

21.TheagesofTomandBobareintheratiointheratio12:23.After9

years,theratiooftheiragewillbe3:5.Findtheirpresentages

Soln:

T:B=12:23=12a:23a

 Originally,Tom=12aandBob=23a(Theratio12a:23asimplifiesto

12:23)
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Tom=12a=12(2)=24years

Bob=23a=23(2)=46years

22.ThesalariesofTomandBobareintheratiointheratio5:9.Ifthesalary

ofeachisincreasedbyShs80,000,theratiooftheirsalarywillbe3:5.Find

theirsalariesaftertheincrement

Soln:

T:B=5:9=5a:9a

 Originally,Tom=5aandBob=9a(Theratio5a:9asimplifiesto5:9)

Tom=5a+80,000=5(80,000)+80,000=480,000

Bob=9a+80,000=9(80,000)+80,000=800,000

23.Giventhatx:y:z=2:3:5,findthevalueofzsuchthat:

(i)x+y+z=250

(ii)y=84

Soln:

(i)Totalratio=2+3+5=10

 z=
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 z=

MethodII

x:y:z=2:3:5=2a:3a:5a

 Originally,x=2a,y=3aandz=5a

Ifx+y+z=250

2a+3a+5a=250

a=25

 z=5a=5(25)=125

(ii)Ify=84

3a=84

a=28

 z=5a=5(28)=140

23.GiventhatA:B:C=1:3:6,findthevaluesofA,BandCsuchthat:

(i)ABC=144

(ii)A+B+2C=80

(iii)

Soln:

(i)A:B:C=1:3:6=y:3y:6y

 Originally,A=y,B=3yandC=6y
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IfABC=144

 y(3y)(6y)=144

y=2

 A=y=2, B=3y=3(2)=6 C=6y=6(2)=12

(ii)A:B:C=1:3:6=y:3y:6y

 Originally,A=y,B=3yandC=6y

IfA+B+2C=80

 y+3y+2(6y)=80

y=5

 A=y=5, B=3y=3(5)=15 C=6y=6(5)=30

(iii)A:B:C=1:3:6=y:3y:6y

 Originally,A=y,B=3yandC=6y

If



y=3

 A=y=3, B=3y=3(3)=9 C=6y=6(3)=18

25.Givethattheratiox:3=12:x,findthepositivevalueofx

Soln:
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16.Givethat5x=3y,findtheratio:

(i)x:y

(ii)(10x3y):(3x+2y)

Soln:

MethodII

x:y=3:5=3a:5a

 Originally,x=3aandy=5a(Theratio3a:5asimplifiesto3:5)

26.Givethat3x+4y=12y17x,findtheratio:

(i)x:y

(ii)(2x+y):(x+2y)

Soln:
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MethodII

x:y=2:5=2a:5a

 Originally,x=2aandy=5a

27.Givethat3(4p2q):5(p+q)=2:3,findtheratioq:p

Soln:

28.Givethat2A=3B=4C,findtheratioA:B:C
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Soln:

If2A=3B=4C=x,

 A= B= andC=

RequiredratioA:B:C=

=

=6x:4x:3x

=6:4:3

INCREASINGANDDECREASINGWITHRATIOS

Summary:

(i)Toincreaseordecreaseaquantityintheratioa:b,wemultiplythe

quantitybythefraction

(ii)Foranincrease, isanimproperfractionandforadecreaseitisa

properfraction

EXAMPLES:

1.IncreaseShs3600intheratio5:3
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Soln:

Increasedvalue=

2.DecreaseShs5,400intheratio7:9

Soln:

Increasedvalue=

3.Thefraction becomes whenitsnumeratorisincreasedintheratio

3:1anditsdenominatordecreasedintheratio2:3.Findinsimplestform

theratiox:y

Soln:

Newfraction=



Requiredratiox:y=3:14

EER:

1.Findinsimplestformtheratio500gto3kg

2.Findinsimplestformtheratio50cmto2m

3.Findinsimplestformtheratio8daysto2weeks

4.Findinsimplestformtheratio6secondsto4minutes

5.Findinsimplestformtheratio1:06:08

6.Findinsimplestformtheratio



17

7.Givethata:b=2:3andb:c=4:5,findtheratioa:b:c

8.Thedimensionofarectangularplotoflandis36mand9m.Findthe

ratiooflengthtobreadthinsimplestform

9.Givethatp:q=5:8andz:q=4:3,findtheratiop:z,hencefindpwhenz

=96

9.Arrangetheratios5:6,4:9,7:8and1:2indescendingorderofmagnitude

10.AsumofShs3,600,000wasdividedamongsixboys,threegirls

andone manintheratio4:5:3respectively.Findhowmucheachgirl

got

11.Thereare12boysand15girlsinaclass.Findinsimplestformtheratio

of:

(i)boystogirls

(ii)boystothenumberofstudentsintheclass

12.If ofthestudentsinaclassareboys,findinsimplestformtheratio

ofboystogirls

13.Giventhatx:y=6:4andx+y=30,findthevaluesofxandy

14.Givethat3x=2y,findtheratiox:y

13.If(M+n):(M–n)=8:3,findtheratioM:n.

15.Givethatx:y=2:3,findtheratio(3x+2y):(9xy)

16.Givethat(3x5y):(xy)=5:3,findtheratioy:x

17.Givethatx:y=3:5,findtheratio(5x2y):(x+2y)

18.Alineoflength40cmisdividedintheratio3:5.Findthelengthofeach

division

19.TomandBobare12yearsand9yearsoldrespectively.Theyagreedto

shareasumofShs28,000intheratiooftheirages.Findhowmuchdoes
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eachget

20.Theanglesofatriangleareintheratio3:5:7.Findthesizeofthe:

(i)smallestangle

(ii)largestangle

21.AsumofShs782,000isdividedamongthreeboysX,YandZinthe

ratio Findhowmuchdideachget

22.Thesidesofarightangledtriangleareintheratio3:4:5.Ifthelengthof

itshypotenuseis70mm,findthelengthoftheothertwosides

23.AsumofShs90,000isdividedamongthreeboysX,YandZinthe

ratio2:3:7.FindhowmuchmoredidZgetthanX

24.AsumofmoneyisdividedamongthreeboysP,QandRinthe

ratio9:7:5.IfPgotShs32,000morethanR,findhowmuchdideachget

25.Asumofmoneyisdividedintheratio2:3:7suchthatthelargest

amountsharedisShs21,000.Findthe:

(i)totalamountshared

(ii)smallestamountshared

26.AsumofShs40,000isdividedamongthreegirlsP,QandRsuchthatR

getssixtimesasmuchasQandPgetshalfofwhatRgets.Find:

(i)theratioinwhichthemoneyisshared

(ii)howmuchdoeseachget

27.Inaschoolof300students,theratioofboystogirlsis31:44.Findhow

manymoregirlsarethereintheschoolthanboys

28.Inamixtureof80litresofmilkandwater,theratioofmilktowateris

1:3.Findhowmuchwatershouldbeaddedtothemixturesothattheratio

becomes2:7.
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29.AsumofShs60,000isdividedamongthreegirlsX,YandZsuchthatY

getsoneandahalftimesasmuchasXandZgetsthreeandahalftimes

asmuchasX.Find:

(i)theratioinwhichthemoneyisshared

(ii)howmuchdoeseachget

30.AsumofShs240,000isdividedamongTom,BobandBensuchthat

BobgetstwiceasmuchasTomandBengetsShs15,000morethanBob.

ExpresstheratiooftheirshareTom:Bob:Beninitssimplestform

31.Increase60kgintheratio7:5

32.Decrease90kgintheratio2:3

33.If40%ofanumberisequaltotwothirdofanothernumber,findthe

ratioofthefirstnumbertothesecondnumber

34.AsumofShs12,000isdividedbetweenTomandBobsuchthat of

Tom’sshareisequalto ofBob’sshare.Find:

(i)theratioinwhichthemoneyisshared

(ii)howmuchdoeseachget

35.Shs12,000issharedamongP,QandR.Ptakesonefifthofit,Qtakes

onesixthoftheremainderandRtakeswhatisleft.Find:

(i)theratioinwhichthemoneyisshared

(ii)howmuchdoeseachget

36.TheagesofTomandBobareintheratiointheratio3:5.If9yearsago,

theratiooftheiragewas12:23,findtheirpresentages

37.TheagesofTomandBobareintheratiointheratio4:1.After6years,

theratiooftheiragewillbe5:2.Findtheirpresentages
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38.Givethatx:y=1:2,findtheratio(2x+3y):(x+4y)

39.Givethat3AB=2A+B,findtheratio:

(i)A:B

(ii)(2A+B):(A+2B)

40.Findthevalueofxintheratiox:15=2:5

41.Findthevalueofxintheratio(3x+1):5=(9x+10):20

42.Givethat findtheratioy:x

3.TomandBobstartedabusinessandtheyrealizedaprofitofShs81,000.
Theprofitwastobeallocatedtodevelopment,dividendsandreservesin
theratio4:5:6respectively.Thedividendsweresharedintheratiooftheir
ages.Iftheirageswere25yearsand20yearsrespectively,findhowmuch
eachofthemgot.

4.Tom,Bob,Ben,AbelandAdamweregivenacertainamountofmoneyto

shareamongstthem.Tomgot ofthetotalamount,whileBobgot of

theremainder.TheremainingamountwassharedequallyamongBen,Abel
andAdameachofwhichreceivedShs6,000.
(a)Findhowmuchwassharedamongthefivebusinessmen
(b)FindhowmuchdidTomget
(c)Tom,BobandBeninvestedtheirmoneyandearnedaprofitofShs
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12,000. oftheprofitwaslefttomaintainthebusinessandtherest

wassharedintheratiooftheirinvestments.Findhowmucheachgot.

MAPSCALES

Summary:

1.Amapwhosescaleis1:250,000,meansthat1cmonthemapisequalto

250,000cmontheground.

2.Amapscalewritteninfractionformiscalledarepresentativefraction

(RF).Thus istherepresentativefractionofamapwithscale1:

250,000.

3.Todeterminedistancesandareasonthemap,thefollowingresults

apply:

(i)Actualdistance=mapdistanceconvertedscale

(ii)Actualarea=maparea

4.Toconvertthescaletodifferentunits,thefollowingconversionsapply:

(i)1m=100cm=1,000mm

(ii)1km=1000m=100,000cm
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EXAMPLES:

1.Twotownsare8cmapartonamapwhosescaleis1:250,000.Findthe

distanceinkmbetweenthetwotowns

Soln:

Actualdistance=mapdistancescaleinkm

2.Twoschoolsare36cmapartonamapwhoserepresentativefractionis

Findthedistanceinkmbetweenthetwoschools

Soln:

Actualdistance=mapdistancescaleinkm

3.Twodistrictsare18kmapart.Findthedistanceincmbetweenthemona

mapwhosescaleis1:120,000.

Soln:

Actualdistance=mapdistancescaleinkm

4.Twopointsare5cmapartonamapwhosescaleis1:240.Findthe

distanceinmbetweenthetwopoints

Soln:
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Actualdistance=mapdistancescaleinm

5.Onacertainmap,adistanceof32cmrepresentsadistanceof40kmon

theground.Findthescaleofthemap

Soln:

Actualdistance=mapdistancescaleinkm

Requiredscale=1:125,000

6.Onacertainmap,adistanceof25cmrepresentsadistanceof6kmon

theground.Findtherepresentativefraction(RF)ofthemap

Soln:

Actualdistance=mapdistancescaleinkm

RequiredRF=

7.Giventhat36cmonamaprepresentsadistanceof54kmontheground,

findthedistanceinkmofaroadrepresented6cmbyonthemap

Soln:

Actualdistance=mapdistancescaleinkm
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Actualdistance=mapdistancescaleinkm

8.Aforestcoversanareaof onamapwhosescaleis1:50,000.

Findtheareaoftheforestin

Soln:

Actualarea=maparea

9.Afarmcoversanareaof Findtheareaofthefarmin on

amapwhoserepresentativefractionis

Soln:

Actualarea=maparea
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10.Apieceoflandmeasures336mby165m.Findtheareaofthisland,in

onamapwhosescaleis1:120.

Soln:

Actualarea=maparea

11.Giventhatanareaof onamaprepresentsanareaof

ontheground,findthescaleofthemap

Soln:

Actualarea=maparea

Requiredscale=1:30,000

12.Giventhatanareaof onamaprepresentsanareaof

ontheground,findtherepresentativefraction(RF)ofthemap
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Soln:

Actualarea=maparea

RequiredRF=

13.Giventhatanareaof onamaprepresentsanareaof

ontheground,findthedistanceinkmofaroadrepresented6cmbyonthe

map

Soln:

Actualarea=maparea

Actualdistance=mapdistancescaleinkm

EER:

1.Twotownsare8cmapartonamapwhosescaleis1:250,000.Findthe
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distanceinkmbetweenthetwotowns

2.Twotownsare2kmapart.Findthedistanceincmbetweenthemona

mapwhosescaleis1:40,000.

3.Twoschoolsare48cmapartonamapwhoserepresentativefractionis

Findthedistanceinkmbetweenthetwoschools

4.Onacertainmap,adistanceof25cmrepresentsadistanceof6kmon

theground.Findthescaleofthemap

5.Onacertainmap,adistanceof5cmrepresentsadistanceof6kmonthe

ground.Findtherepresentativefraction(RF)ofthemap

6.Twopointsare5cmapartonamapwhosescaleis1:160.Findthe

distanceinmbetweenthetwopoints

7.Aforestcoversanareaof onamapwhosescaleis1:15,000.

Findtheareaoftheforestin

8.Afarmcoversanareaof Findtheareaofthefarmin on

amapwhoserepresentativefractionis

9.Giventhatanareaof onamaprepresentsanareaof on

theground.Findtherepresentativefraction(RF)ofthemap

10.Alakecoversanareaof Findtheareaofthelakein on

amapwhoserepresentativefractionis

11.Giventhat36cmonamaprepresentsadistanceof54kmonthe

ground,findthedistanceinkmofaroadrepresented6cmbyonthemap

12.Apieceoflandmeasures336mby165m.Findtheareaofthisland,in

onamapwhosescaleis1:120.

13.Giventhatanareaof onamaprepresentsanareaof
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ontheground,findthescaleofthemap

14.Giventhatanareaof onamaprepresentsanareaof

ontheground,findtherepresentativefraction(RF)ofthemap

15.Giventhatanareaof onamaprepresentsanareaof

ontheground,findthedistanceinkmofaroadrepresented6cmbyonthe

map
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EXPANSION

Summary:

(i)Toexpandistoremovethebracketsfromanexpression.Thusin

expandedforma(x+5)=ax+5a

(ii)Tomultiplytwobrackets,thefirstbracketismultipliedbyeachtermin

thesecondbracket

EXAMPLES:

1.Removethebracketsandsimplify:

(i) (ii)(x+5)(x+3) (iii)(3x+2)(x4)

(iv)5(x3)(3x2) (v) (vi) (vii)

(viii) (ix) (x)

(xi) (xii) (xiii)

QUADRATICIDENTITIES

Summary:

Thefollowingexpansionsresultinto:

(i)

(ii)

(iii)
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EXAMPLES:

1.Usetheresult toevaluatethefollowing:

(i) (ii) (iii)

Soln:

(i)If

2.Usetheresult toevaluatethefollowing:

(i) (ii) (iii)

Soln:

(i)If

3.If findthevaluesofaandb

4.Express intheform

5.Express intheform

6.Giventhat andxy=4,findthevaluesof:

(i)

(ii)xy
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7.If findthevaluesof:

(i) (ii)

8.Findthecoefficientof intheexpansionof

9.FindthecoordinatesofpointPonthexaxiswhichisequidistantfrom

thepointsA(5,9)andB(4,6)

10.FindtheequationofthelocusofpointsequidistantfrompointP(6,0)

and Q(8,4)

EER:

1.Expandthefollowingexpressions:

(i)(2x+5)(x+3) (ii)(3x+2)(4x7) (iii)3(x4)(5x3)

(iv) (v) (vi)

2.MakePthesubjectinthegivenformula

4.Expandtheexpression

5.Expandtheexpression

6.Simplifytheexpression

7.(i)Writedowntheexpansionof
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(ii)Usetheresultin(i)abovetoevaluate

8.Expandandsimplify

9.Express intheform

10.If findthevalesofa,bandc

11.Giventhat andx+y=3,findthevaluesof:

(i)

(ii)

(iii)

(iv)xy,hencesolveforxandy

12.If findthevaluesof

13.Express intheform

14.If findthevalesofaandb

15.If andxy=10,findthevalueof

16.If findthevalesofaandb

17.If findthevalueofk

18.FindthecoordinatesofpointPontheyaxiswhichisequidistantfrom

thepointsA(5,2)andB(3,2)

19.ApointP(x,y)movessuchthatitsdistancefromtheorigin,Oisequal

toitsdistancefromthepointQ(1,2).Findthelocus(equation)relatingx
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andy.

FACTORINGBYGROUPING

Summary:

1.(i)Tofactoriseistowritetheexpressionasaproductofitsfactors.Thus

infactorisedform and

(ii)Tofactorisebygrouping,anexpressionmusthavefourterms

2.Thismethodoffactoringisperformedasfollows:

(i)FactorouttheHCFifany

(ii)Groupthetermswithcommonfactors

(iii)Factoreachgroup

EXAMPLES:

1.Factorisethefollowingexpressionscompletely:

(i)ah+ak+bh+bk (ii)6mx3nx+2myny

(iii) (iv)6ah3ak+bk2bh

(vi)2ab3+2a3b (vii)

2.Withoutusingacalculatorortables,evaluate:

(i)02521951795025 (ii)65436+6537265

708

(iii) (iv)

(v)
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EER:

1.Factorisethefollowingexpressionscompletely:

(i) (ii)

(iii) (iv)

(v) (vi)

(vii) (viii)

2.Withoutusingacalculatorortables,evaluate:03525952495

035

3.Usefactorstoevaluate:1439819814

4.Usefactorstoevaluate:617793+786793+597793

5.Withoutusingatableoracalculator,evaluate:

6.Byfirstremovingthebrackets,factorisecompletely
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THEDIFFERENCEOFTWOSQUARES

Summary:

Theresult iscalledthedifferenceoftwosquares

EXAMPLES:

1.Showthat

2.Factorisethefollowingexpressionscompletely:

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

(ix) (x) (xi) (xii)

(xiii) (xiv) (xv) (xvi)

3.Factorisethefollowingexpressionscompletely:

(i) (ii) (iii)

(iv) (v) (vi)

(vii)

4.Withoutusingacalculatorortables,evaluate:

(i) (ii) (iii)
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(iv) (v)

(vi) (vii)

5.Giventhat and findthevaluesof:

(i) (ii) and

6.Giventhat and findthevaluesof and

7.Giventhat andxy=4,findthevaluesof:

(i)

(ii)xy

(iii)

8.If findthevaluesof:

(i)

(ii)

(iii)

EER:

1.Factorisecompletely
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2.Factorisecompletely

3.Factorisecompletely

4.Factorisecompletely

5.Factorisecompletely

6.Factorisecompletely

7.Factorisecompletely

8.Byfirstremovingthebrackets,factorisecompletelyy(ayx)+x(yax)

9.Withoutusingacalculatorortables,evaluatethefollowing:

(i) (ii) (iii)

(iv) (v) (vi)

10.Withoutusingacalculatorortables,evaluate:

11.Withoutusingacalculatorortables,evaluate:

12.Factorisethefollowingexpressionscompletely:

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

(ix) (x) (xi) (xii)

(xiii) (xiv) (xv)

13.Factorize hencefindthevalueof

14.Giventhat and findthevaluesof and
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15.Giventhat and findthevaluesof and

16.Giventhat and findthevaluesof and

17Factorisecompletely

18.Factorisecompletely

19.Factorisecompletely

20.Factorisecompletely

21.Factorisecompletely

22.Factorisecompletely

FACTORINGQUADRATICS

Summary:

1.Aquadraticexpressioniswrittenintheform

2.Thefollowingapplywhenfactoringaquadraticexpression

(i)Findtwonumberswhichmultiplytogiveacandadduptob

(ii)Replacebwiththesumofthosenumbers

(iii)Factorthetermsbygrouping

EXAMPLES:

1.Factorisethefollowingexpressionscompletely:

(i) (ii) (iii)

(iv) (v) (vi)
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(vii) (vii) (ix)

(x) (xi) (xii)

2.Factorisethefollowingexpressionscompletely:

(i) (ii)

(iii) (iv)

(v)

3.Simplifythefollowingfractionsasfaraspossible:

(i) (ii) (iii)

(iv) (v)

4.Express intheform

5.Express intheform

6.Express intheform

7.Express intheform

EER:

1.Factorisethefollowingexpressionscompletely:
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(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)

(x) (xi) (ix)

2.Byfirstsimplifyingtheexpressionfactorisecompletely

3.Byfirstsimplifyingtheexpressionfactorisecompletely

4.Factorise

5.Factorise

6.Factorisecompletely

7.Factorise

8.Factorise

9.Factorisecompletely

10.Factorisecompletely

11.Simplifythefollowingfractionsasfaraspossible:

(i) (ii) (iii)

(iv) (v) (vi)
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(vii) (viii) (ix)

12.Simplify hencesolve

13.Express intheform

14.Express intheform

15.Express intheform

16.Express intheform

SOLVINGQUADRATICBYFACTORING

Summary:

1.Aquadraticequationiswrittenintheform

2.Aquadraticequationhastwosolutionsoftencalledtherootsofthe

equation.Itispossibleforthetwosolutionstobethesame

3.Thismethodusesthefactthatifmn=0,thenm=0orn=0

EXAMPLES:

1.Solvethefollowingequations:

(i) (ii) (iii)

(iv) (v) (vi)

(vii) (vii) (ix)
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(x) (xi)

(xii)

2.Factorise hencesolvetheequation

3.Factorise hencesolvetheequation

4.Solvethefollowingequations:

(i) (ii) (iii)

(iv) (v)

SOLVINGQUADRATICBYFORMULA

Summary:

If then

EXAMPLES:

1.Solvethefollowingequations:

(i) (ii) (iii)

(iv)

EER:
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1.Factorise hencesolvetheequation

2.Usethefactorisationmethodtosolvetheequation:

3.Factorise hencesolvetheequation

4.Giventhatpq= findthevaluesof:

(i)29

(ii)pifp4=29

5.If makexthesubjectoftheformula

6.Solvetheequation:

7.Solvetheequation

8.Solvetheequation:

9.Solvethefollowingequations:

(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)

(x) (xi) (xii)

(xiii)

10.Solvethefollowingequations:

(i) (ii) (iii)

(iv) (v) (vi)
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(vii) (viii) (ix)

(x) (xi)

(xii)

SOLVINGQUADRATICBYCOMPLETINGSQUARES

Summary:

(i)Aquadraticperfectsquareiswrittenintheform

(ii)Incompletingsquares,theoriginalequationisfirstexpressedinthe

form andthensolved

EXAMPLES:

1.Express intheform Hencesolvetheequation

2.Express intheform Hencesolvetheequation

3.Express intheform Hencesolvethe

equation

4.Express intheform Hencesolvethe

equation

5.Solvetheequation bythemethodofcompletingsquares

6.Giventhat isaperfectsquare,findthevalueofk

EER:
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1.If findthevaluesofaandb

QUADRATICWORDPOBLEMS

EXAMPLES:

1.Arectangleoflength(3x+1)cmandwidth(3x2)cmhasanareaof

Findthedimensionsandperimeteroftherectangle

2.Amanis22yearsolderthanhisson.Theproductoftheiragesis240
years.Findtheirpresentages

3.Findthevaluesofxforwhichthefraction isundefined

4.Thedistancebetweenthepoint(k,k+2)andtheoriginis10units.Find

thepossiblevaluesofk

5.Findthevalueofninthefollowingequations:

(i) (ii)

6.Solvethefollowingsimultaneousequations:

7.Findthecoordinatesofthepointofintersectionoftheliney=23xand

the

curve

8.Findtheareaofarighttrianglewhosehypotenuseis13cmlongandits
perimeteris30cm.

9.ThecostofnpensisShs7,500.Thissameamountofmoneycanbuy
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fiveextrapensifadiscountofShs50perpenisgiven.Findthecostof

eachpen

10.AbasincanbefilledbytapPin10minuteslessthanQ.Ifthetwotaps

take12minutestofillthisbasinwhentheyareturnedonatonce,findthe

timetakenbyeachtapseparatelytofillthebasin.

11.Atraintakestwohourslessforajourneyof300kmifitsspeedis

increasedby fromitsnormalspeed.Finditsnormalspeed

12.ABCDisarectangleinwhichAB=12cm,BC=7cmandAK=BL=CM

=DN=ycm.

IftheareaofKLNMis findthevalueofy

FORMINGAQUADRATICEQUATION
Summary:

Therelation isusedtoforma

quadraticequationwhoserootsareknown

EXAMPLES:
1.Formaquadraticequationwhoserootsare2and3

2.Formaquadraticequationwhoserootsare5and2

3.Formaquadraticequationwhosesolutionsetis7,3

4.Formaquadraticequationwhoserootsare2and

EER:

A B

CD

K

L

M

N
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1.Thelengthofarectangularflooris8metreslongerthanitswidth.Ifthe

areaoftheflooris findthedimensionsandperimeterofthefloor.

2.If findthevalueofn

3.Anumberexceedsfourtimesitsreciprocalby3.Findthenumber.

4.Findtheareaofarighttrianglewhosehypotenuseis34cmlongandits

perimeteris80cm.

5.Findthenumberwhichwhenaddedtoitssquaregivesatotalof42

6.Findthedimensionsoftherectanglewhosediagonalis10cmlongand

itslengthexceedsthewidthby2cm.

7.Findthedimensionofarectanglewhoseareais anditsperimeter
is34cm.
8.If findthebasethatnrepresents

9.Express intheform Hencesolvetheequation

10.Solveforyinthefollowingequations:

(i) (ii)

11.Giventhatvector findthepossiblevaluesofxforwhich

12.Thedistancebetweenthepoints(4,8)and(1,k)is5units.Findthe

possiblevaluesofk

13.Arectangleoflength(4x1)cmandwidth2xcmhasanareaof

Find:
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(i)thevalueofx
(ii)itslengthandwidth
(iii)itsperimeter

14.Findthecoordinatesofthepointsofintersectionofthecurve

andtheliney=7.

15.Arightangledtriangleofbase(x4)cmandheight(x2)cmhasa

hypotenuseofxcmlong.Find:

(i)thevalueofx
(ii)itsdimensions
(iii)itsperimeterandarea

16.Arightangledtriangleofbasexcmandheight(x7)cmhasa

hypotenuseof(x+1)cmlong.Find:

(i)thevalueofx
(ii)itsbaseandheight
(iii)itsperimeterandarea

17.Findthecoordinatesofthepointsofintersectionofthecurve

andtheliney+6=0

18.Findthecoordinatesofthepointofintersectionofliney5x+9=0

andthecurve

19.Findthevaluesofxforwhichthefraction isundefined

20.Agroupofpeopleplannedtocontributeequallytowardsawaterproject

whichneededShs2,000,000tocomplete.However,40membersofthe

groupwithdrewfromtheproject.Asaresult,eachoftheremaining

memberswastocontribute Shs2500more.

(a)Findtheoriginalnumberofmembersinthegroup

(b)Fortyfivepercentofthevalueoftheprojectwasdonatedbythe

DevelopmentBank.Calculatetheamountrequiredtobecontributedby

eachoftheremainingmembersofthegroup
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(c)Memberscontributionwasintermsoflabourprovidedandmoney

contributed.Theratioofthevalueoflabourtothemoneycontributedwas

6:19,calculatethetotalamountofmoneycontributedbythemembers

21.ThefigurebelowshowsanLshapedcarpetABCDEFinwhichCD=2m,

BC=EF=(3x2)mandAF=(2x+5)m.

Giventhattheareaofthecarpetis

(a)Showthat

(b)Calculatethe:

(i)lengthofthelongestsideofthecarpet

(ii)perimeterofthecarpet

GRAPHINGQUADRATICCURVES

Summary:

1.(i)Bydrawingasuitableline,aquadraticgraphcanbeusedtosolve

relatedequations

(ii)Thesolutiontotheequationarethexvaluesatthepointwherethe

graphsmeet

2.Theappropriatelineisobtainedasfollows:

F
(3x2)m

(3x2)m

(2x+5)m
2mD

BA

C

E
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(i)Comparetheequationtothatofthegraph

(ii)Eliminatethetermin toobtaintheline

3.(i)Thecurve hasaverticallineofsymmetrywhose

equationisgivenby

(ii)Themaximumorminimumvalueofthefunctionoccuratitsturning

points

EXAMPLES:

1.Findtheequationofthelinewhichshouldbedrawnonthegraph

tosolveeachoftheseequations:

(i) (ii) (iii)

(iv) (v) (vi)

2.(a)Drawagraphof for0≤x≤4

(useascaleof2cm:1unitonbothaxes)

(b)Useyourgraphtosolvetheequations:

(i)

(ii)

(c)Statethe:

(i)equationofthelineofsymmetry

(ii)minimumvalueofy

(iii)valueofxatwhichtheminimumvalueofyoccurs

(iv)rangeofvaluesofxforwhich
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3.(a)Drawagraphof for3≤x≤4

(useascaleof1cm:1unitonbothaxes)

(b)Useyourgraphtosolvetheequations:

(i)

(ii)

(iii)

(iv)

(c)Statethe:

(i)equationofthelineofsymmetry

(ii)rangeofvaluesofxforwhich

4.(a)Copyandcompletethetablebelowforthefunction

x 5 4 3 2 1 0 1 2

4 4

6 6

3 3 3

y 5 7

(b)Drawagraphof for5≤x≤2

(useascaleof1cm:1unitonbothaxes)

(c)Useyourgraphtosolvetheequations:

(i) (ii) (iii)
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(iv) (v)

5.(a)Copyandcompletethetablebelowforthefunction

x 3 2 1 0 1 2 3 4

(x

2)

4 4 2

(x+

1)
1 6 5

y 4 3 10

(b)Drawagraphof for3≤x≤4

(useascaleof1cm:1unitonbothaxes)

(c)Useyourgraphtosolvetheequations:

(i) (ii)

(iii)

(d)Statethe:

(i)equationofthelineofsymmetry

(ii)minimumvalueofthefunction

(iv)rangeofvaluesofxforwhich

EER:

1.Usethegraphicalmethodtosolvethesimultaneousequations

and for3≤x≤3.

2.(a)Drawagraphof for3≤x≤3

(useascaleof1cm:1unitonbothaxes)
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(b)Useyourgraphtosolvetheequations:

(i)

(ii)

3.(a)Copyandcompletethetablebelowforthefunction

X 3 2 1 0 1 2 3 4

4 9

2 3

2 2 2

Y 4 4

(b)Drawagraphof for3≤x≤4

(useascaleof1cm:1unitonbothaxes)

(c)Useyourgraphtosolvetheequations:

(i)

(ii)

(iii)

4.Onthesameaxes,drawthegraphsof and for2≤x

≤3 (useascaleof2cm:1unitonthex-axisand1cm:2unitsonthey-

axis)
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(b)Useyourgraphstosolvetheequations:

(i)

(ii) correctto2decimalplaces

5.(a)Copyandcompletethetablebelowforthefunction

X 1 0 1 2 3 4 5

(x

1)

1 2

(x

3)

3 0

Y 3 0

(b)Drawagraphof for1≤x≤5

(useascaleof1cm:1unitonbothaxes)

(c)Useyourgraphtosolvetheequations:

(i)

(ii)

(d)Statethe:

(i)minimumvalueofthefunction

(iv)rangeofvaluesofxforwhich

6.(a)Onthesameaxes,drawthegraphsof and

for4≤x≤1usingintervalsof05 (useascaleof2cm:1unit

onthex-axisand1cm:1unitonthey-axis)
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(b)Useyourgraphstosolvetheequation

7.(a)Copyandcompletethetablebelow:

X 4 3 2 1 0 1 2 3 4

14 7

10 3

(b)Onthesameaxes,drawthegraphsof and

for4≤x≤4.(useascaleof1cm:1unitonthex-axisand1cm:2unitson

the y-axis)

(c)Useyourgraphstosolvetheequation

8.(a)Drawagraphof for2≤x≤4

(useascaleof1cm:1unitonbothaxes)

(c)Useyourgraphtosolvetheequations:

(i)

(ii)

(iii)

9.(a)Copyandcompletethetablebelowforthefunction

X 2 1

5

1 0

5

0 05 1 15 2 25 3

8 2 0

5

2 4

5

8 18

6 3 1 3 45 6 9
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5

6 6 6 6 6 6 6 6 6 6 6 6

Y 8 1 4 7 6 4 3

(b)Onthesameaxes,drawthegraphsof and

for 2≤x≤3(useascaleof2cm:1unitonthex-axisand1cm:1units

onthe y-axis)

(c)Useyourgraphstosolvetheequation

10.(a)Onthesameaxes,drawthegraphsof and

for3≤x≤4 (useascaleof1cm:1unitonthex-axisand1cm:2units

onthe y-axis)

(b)Useyourgraphstosolvetheequations:

(i)

(ii)
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SUBJECTOFTHEFORMULA

Summary:

1.Subjectoftheformulaistheformulafortherequiredsubject.

2.Makingthesubjectoftheformulameansfindingtheformulaforthe

requiredsubject(term).

EXAMPLES:

1.Makemthesubjectinthisformulay=mx+c.

2.Makesthesubjectinthisformula

3.If expressaintermsofs,uandt.Hencefindawhens=

19, u=8andt=2.

4.Makecthesubjectinthisformula hencefindcwhena=10

andb=15.

5.If expressmintermsofT,ganda.Hencefindmwhen

T=52,a=32andg=98.

6.If expressnintermsofk.Hencefindnwhenk=1.

7.Makevthesubjectinthisformula hencefindvwhenf=6

andu=10.

8.If makecthesubjectoftheformula

9.Makenthesubjectinthisformula

10.MakeVthesubjectinthisformula HencefindVwhenR=5r
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11.If makecthesubjectoftheformula.Hencefindrwhen

s=93,a=3andk=48.

12.If makerthesubjectoftheformula.

13.If makebthesubjectoftheformula.Hencefindthe

valuesofbwhenc=10anda=6.

14.If makeythesubjectoftheformula.Hencefindthe

valuesofywhena=4,b=8andx=5.

15.If makexthesubjectoftheformula.Hence

findthevaluesofxwhena=2,b=4andc=6.

16.Makerthesubjectinthisformula Hencefindrwhenv=

38808and

17.Makebthesubjectinthisformula Hencefindbwhenc=

864anda=02.

18.Makerthesubjectinthisformula

19.Makerthesubjectinthisformula hencefindr

when

A=8,820,p=8,000andn=2.

20.If makewthesubjectoftheformula
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21.Makedthesubjectinthisformula

22.Makekthesubjectinthisformula

23.Makekthesubjectinthisformula

23.Makexthesubjectinthisformula

24.If and expressyintermsofm,xandk.

25.If and expressVintermsofAandh.

EER:

1.Makeathesubjectinthisformula Hencefindawhenv=12t

and u=5t.

2.If expressfintermsofc

3.MakePthesubjectinthisformula HencefindPwhenI=740,

T=2andR=5.

4.Makesthesubjectinthisformula Hencefindswhenv

=9,u=5anda=35.

5.Makedthesubjectinthisformula

6.If makexthesubjectoftheformula



4

7.If makeathesubjectoftheformula

8.MakeVthesubjectinthisformula HencefindVwhenR=5r

9.If

(i)findthevalueofpwhenq=r.

(ii)makerthesubject

10.If makeathesubjectoftheformula

11.Makekthesubjectinthisformula

12.Makeythesubjectinthisformula Hencefindthevalues

ofywhenx=80,a=2andm=3.

13.If makexthesubjectoftheformula.Hencefindthe

valuesofxwhenm=16,A=2andB=6.

14.Makerthesubjectinthisformula hencefindr

when

A=20,736andP=10,000.

15.Makebthesubjectinthisformula Hencefindbwhenh=

6anda=108.

16.If makexthesubjectoftheformula
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17.If expressxintermsofy

18.If expressxintermsofpandn
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PROBABILITYTHEORY

Summary:

1.Probabilitytheorydealswitheventsofchances.

2.Aneventisasingleresultofanexperiment

3.Asetofallpossibleoutcomesofanexperimentiscalledasamplespace

orpossibilityspace

4.Probabilityofanevent=

5.Probabilitiescanbeexpressedasfractions,decimalsorpercentages

6.(i)Theprobabilityofaneventliesbetween0and1

(ii)Theprobabilityofanimpossibleeventis0

(iii)Theprobabilityofasureeventis1

7.(i)TheprobabilityofeventAoccurringiswrittenasP(A).

(ii)TheprobabilityofeventAnotoccurringiswrittenas or

(iii)ForanyeventA,P(A)+ =1or =1P(A)

EXAMPLES:

1.Anintegerbetween1and10inclusiveischosenatrandom.Findthe

probabilitythatthechosenintegeris:

(i)morethan4

(ii)anevennumber

(iii)amultipleof3
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(iv)atriangularnumber

2.Aboxcontains3red,5greenand12bluepens.Findtheprobabilitythat

thepenpickedfromtheboxis:

(i)red

(ii)green

(iii)blue

(iv)notgreen

(v)notblue

(vi)eitherredorblue

3.Aboxcontainsred,greenandbluepens.Theprobabilityofpickinga

bluepenfromtheboxis andthatofagreenpenis Findthe

probabilityofpickingaredpen

4.Aboxcontains8redpensandtherestareblue.Theprobabilityof

pickingabluepenfromtheboxis Findthenumberofbluepensinthe

box

5.Afaircoinisthrownonce.

(a)Writedownitssamplespace

(b)Findtheprobabilityofobtaining:

(i)ahead

(ii)atail

6.Twofaircoinsaretossedtogether.

(a)Writedownitssamplespace

(b)Findtheprobabilityofobtaining:

(i)twoheads
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(ii)aheadandatail

7.Threefaircoinsaretossedsimultaneously.

(a)Writedownitssamplespace

(b)Findtheprobabilityofobtaining:

(i)exactlytwoheads

(ii)atleasttwoheads

8.Afairdiceisthrownonce.

(a)Writedownitssamplespace

(b)Findtheprobabilityofobtaining:

(i)anevennumber

(ii)asquarenumber

(iii)eithera3ora4

9.Twofairdicearethrowntogether.

(a)Drawatableforthepossibleoutcomes

(b)Findtheprobabilitythat:

(i)bothshowevennumbers

(ii)bothshowsimilarfaces

(iii)oneshowsanevennumberandtheotherodd

(iv)thesumofthescoresis9

10.Twofairdicearethrownsimultaneously.Findtheprobabilitythatthe

sumofthescoresis

(i)five

(ii)lessthanfive
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(iii)greaterthansix

11.Afaircoinandafairdiearethrowntogether.Findtheprobabilityof

obtainingatailandanevennumber

12.Twofaircoinsandafairdiearethrowntogether.Findtheprobabilityof

obtaining:

(i)twoheadsandanumbergreaterthan3

(ii)atleastonetailandanumberlessthan4

13.Atwodigitnumberisformedusingthedigits2,3and4without

repeatinganydigitinthenumberformed.

(a)Writedownthepossibilityspaceforthenumbersformed

(b)Findtheprobabilitythatthenumberformedis:

(i)even

(ii)lessthan30

14.Atwodigitnumberisformedusingthedigits0,3and5without

repeatinganydigitinthenumberformed.

(i)Writedownthepossibilityspaceforthenumbersformed

(ii)Findtheprobabilitythatthenumberformedislessthan53

Soln:

Hint:03and05arenontwodigitnumberssince03isthesameas3and

05is5

15.Athreedigitnumberisformedusingthedigits3,4and5without

repeatinganydigitinthenumberformed.

(i)Writedownthepossibilityspaceforthenumbersformed

(ii)Findtheprobabilitythatthenumberformediseven
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16.Theweatherforecastsaystheprobabilitythatitwillbewettodayis

andthatoftomorrowis

(i)Copyandcompletetheprobabilitytreediagrambelow:

(ii)Findtheprobabilitythatitwillbewetonjustoneofthetwodays

17.Acoinisbiasedsothattheprobabilityoftossingaheadis Ifitis

tossedthreetimes,

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofobtaining:

(i)exactlytwoheads

(ii)atleasttwotails

(iii)twotailsonthefirsttwotosses

18.Aboxcontains5redand3bluepens.Twopensaredrawnin

successionat

randomfromtheboxwithreplacement.

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofpicking:

(i)pensofthesamecolour

toda tomorro

we

dry

we

we

dry

dry
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(ii)exactlyoneredpen

(iii)atleastoneredpen

(iv)atmostonebluepen

19.Aboxcontains8redand3bluepens.Twopensaredrawnin

successionat

randomfromtheboxwithoutreplacement.

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofpicking:

(i)pensofdifferentcolours

(ii)exactlyoneredpen

(iii)atleastoneredpen

(iv)atmostonebluepen

20.Abagcontains5red,7blueand8greenbeads.Threebeadsaredrawn

insuccessionatrandomfromthebagwithoutreplacement.

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofpicking:

(i)threegreenbeads

(ii)onebeadofeachcolour

(iii)beadsofthesamecolour

21.Abagcontains30white,20blueand20redballs.Threeballsaredrawn

in

successionatrandomwithoutreplacement.Findtheprobabilitythatthe

first

ballandthirdballiswhite.
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EER:

1.Anintegerbetween10and30inclusiveischosenatrandom.Findthe

probabilitythatthechosenintegeris:

(i)prime

(ii)divisibleby2,3or5

(iii)atriangularnumber

(iv)afactorof240

2.Aletterischosenfromtheword“MISCELLANEOUS”.Findtheprobability

thatitwillbe:

(i)anS

(ii)avowel

(iii)aconsonant

3.Inagame,aplayertossesafaircoinonce.Whena1or6appearsthe

playerwinsandwhena3or4appearstheplayerlosses.Findthe

probabilitythattheplayerneitherwinsnorlosses.

4.Atwodigitnumberisformedusingthedigits1,2,4,5and7without

repeatinganydigitinthenumberformed.

(a)Writedownthepossibilityspaceforthenumbersformed

(b)Findtheprobabilitythatthenumberformedis:

(i)divisibleby5 (ii)divisibleby2or5 (iii)greaterthan50

5.Twofairdicearethrowntogether.Findtheprobabilitythattheproductof

thescoresis
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(i)twelve

(ii)four

6.Afaircoinistossedthreetimes.

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofobtaining:

(i)threeheads

(ii)exactlytwoheads

(iii)atleasttwotails

7.Twofairdicearethrowntogether.Thescoreisthepositivedifferenceof

thetwonumbersonwhichthediceland.

(a)Constructatableshowingthepossibleoutcomes

(b)Findtheprobabilitythatthepositivedifferenceofthescoresis

(i)two (ii)five

8.Aboxcontains15redpensandtherestareblue.Theprobabilityof

pickingaredpenfromtheboxis Findthe:

(i)probabilityofpickingabluepen

(ii)numberofpensinthebox

9.Abagcontains3whiteand5blackballs.Iftwoballsarepickedin

succession

atrandomfromit,findtheprobabilitythatthesecondballpickedis

whiteif

pickingisdone:

(i)withreplacement.
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(ii)withoutreplacement.

10.Threeballsaredrawnatrandomoneaftertheotherwithout

replacementfrom

abagcontaining4white,8blue,5redand3pinkballs.Findthe

probability

thatthefirstballisblue,thesecondredorblueandthethirdiswhite.

11.Aboxcontainstwotypesofballsredandblack.Whenaballispicked

fromthebox,theprobabilitythatitisredis Twoballsareselectedat

randomfromtheboxwithoutreplacement.Findtheprobabilitythat:

thesecondballisblack

12.Aboxcontains3red,4green,and5bluebeads.Twobeadsare

selectedat

randomfromtheboxwithoutreplacement.Findtheprobabilityofpicking:

(i)beadsofthesamecolour

(ii)atleastoneredbead

(iii)beadsofdifferentcolours

13.Afairdieandafairoctahedraldiearethrowntogetherandtheoutcome

oneachdieisrecorded.

(a)Drawatableshowingthepossibleoutcomes

(b)Findtheprobabilitythat:

(i)bothshowoddnumbers

(ii)bothshowsimilarfaces

(iii)oneshowsanevennumberandtheotherodd

(iv)thesumofthescoresisgreaterthanorequalto5
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(v)theproductofthescoresis4or12

14.Abagcontainsxredballsand(x8)blueones.Theprobabilityof

pickingaredballfromtheboxis075.Findthe:

(i)probabilityofpickingablueball

(ii)numberofballsinthebag

15.Aboxcontains7redand5bluepens.Twopensaredrawnin

successionat

randomfromtheboxwithoutreplacement.

(i)Copyandcompletetheprobabilitytreediagrambelow:

(ii)Findtheprobabilityofpickingatleastoneredpen

16.Afairdieandafairtetrahedraldiearethrowntogetherandtheoutcome

oneachdieisrecorded.

(a)Drawatableshowingthepossibleoutcomes

(b)Findtheprobabilitythat:

(i)bothshowoddnumbers

(ii)thesumofthescoresisgreaterthanorequalto5

(iii)theproductofthescoresis4or12

17.Twofairdicearethrowntogether.

1
st

blue

blue

red

red

blu

red

2
nd

draw
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(a)Drawatableforthepossibleoutcomes

(b)Findtheprobabilitythat:

(i)bothshowevennumbers

(ii)bothshowsimilarfaces

(iii)oneshowsanevennumberandtheotherodd

(iv)thesumofthescoresis9

18.Twofairtetrahedraldiceeachwithfacesnumbered1to4arethrown

together.Thescoreisthesumofthetwonumbersonwhichthediceland.

(a)Constructatableshowingthepossibleoutcomes

(b)Findtheprobabilitythatthesumofthescoresis

(i)seven

(ii)lessthansix

19.Twofairdicearethrowntogether.Findtheprobabilitythatthepositive

differenceofthescoresis

(i)two

(ii)five

20.Aboxcontains5redand3blueballs.Twoballsaredrawnin

successionat

randomfromitwithoutreplacement.Findtheprobabilitythat:

(i)theyareofthesamecolour

(ii)thesecondballdrawnisred.

21.Aboxcontains5redand3blueballs.Threeballsareselectedin

successionat

randomfromitwithoutreplacement.Findtheprobabilitythat:
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(i)theyareofthesamecolour

(ii)thefirstandlastareofthesamecolour

(iii)atmostoneblueballisdrawn.

22.Twofairtetrahedraldicearethrownupatonce.Findtheprobabilitythat

thesumofthescoresonthediceislessthan6.



1 | P a g e  
 

 

DEPARTMENT OF MATHEMATICS 

S2 HOLIDAY WORK 

SET 2 

RELATIONS AND MAPPINGS  

1. a.) Draw arrow diagrams for the following ordered pairs. 

(i.) {(5,5), (6,6), (7,7), (8,8)} 

(ii.) {(1,-2), (2,-2), (3,-3), (4,-5), (5,-5)} 

(iii.) {(2,1), (4,3), (6,5), (8,7)} 

b.)        Write the domain and range in each of the following; 

c.) Which of the relations above represent functions and which ones do not? 

 

2. A relation is defined as 𝑓 𝑥 =  𝑥 

a.) Write the range of the relation given the domain {1,4,9,16,25} 

b.) Draw a graph for the relation. 

c.) Is the relation a function? Justify your answer. 

 

3. Use a papygram on the set M={1,2,3,4,5,6,7,8,9,10} to illustrate the relation “is twice 

as”. 

 

4. A relation “is a third of” is from set A={1,4,6} to the set B={2,4,5,3,12}, use an arrow 

diagram to illustrate this relation. 

 

5. Illustrate the relation “is a factor of” on the sets M={2,4,5,6} and N={4,8,10,15} 

  

6. a.) A relation “is less than” acts on the set A={1,5,6,4,2}, use a papygram to illustrate this 

relation. 

b.) Find the domain of this relation. 

c.) Find the range of the relation. 

 

 



2 | P a g e  
 

7. A relation is defined by {(𝑥, 𝑦): 𝑥 ∈ 𝐴 and 𝑦 ∈ 𝐵, where 𝑦 = 3𝑥} 

A={1,2,3,4} and B={3,4,5,6,9}, find the; 

a.) Domain 

b.) Range  

 

8. By using the mapping 𝑓 such that 𝑥 → 4𝑥 − 1 on domain {4,2,3}, find the range of 𝑓 

 

9. If 𝑓 𝑥 =
1

3
𝑥, find; 𝑓 −1 , 𝑓 2 , 𝑓 3 , 𝑓(−2) 

 

10. The relation 𝑓 is defined by 𝑥 → 𝑥2 + 3. By using the domain D={-2,-1,0,1,2,3} 

a.) Find the range of 𝑓 on D 

b.) Show your answer on an arrow diagram. 

c.) What type of mapping is this? 

 

11. The range corresponding to the mapping 𝑥 → 𝑥 + 2 is {2, 3, 5, 6}. Find the domain 

 

12. Given the functions; 𝑓 𝑥 =
1−2𝑥

𝑥+1
, 𝑔 𝑥 =

𝑥+3

2
 and 𝑕 𝑥 =

5𝑥

4
− 1 

a.) Find the value of; 

(i.) 𝑓(−2) 

(ii.) 𝑔 −1  

b.) Find the value of 𝑥 for which; 

(i.) 𝑓 0 = 𝑔 𝑥  

(ii.) 𝑔 𝑥 = 0 

(iii.) 𝑔 𝑥 = 𝑕(𝑥) 

 

13. a.) Given that set P={2,3,4,6,12}, draw a papygram on set P showing the relation “is a 

multiple of” 

b.)Given the functions 𝑓 𝑥 =
2𝑥+1

3
 and 𝑔 𝑥 =

𝑥−1

2
, find; 

(i.) 𝑓(1) 

(ii.)  𝑔 1  

(iii.) the value of 𝑥 for which 𝑓 𝑥 + 𝑔 𝑥 = 3
1

6
 

 

END 



1

SETTHEORY

Summary:

1.Asetisacollectionofwelldefinedobjects.

2.Anemptysetisasetwithnoelements.Itisdenotedbycurlybrackets

withnothinginsideor.

3.Asubsetisasetthatispartofalargerset

4.Auniversalsetisasetofallotherelementsunderconsideration

5.AVenndiagramisasetdiagramthatshowsrelationsbetweendifferent

sets.

6.ForanytwosetsAandB:

(i)n()isreadasnumberofmembersintheuniversalset.Thismeans

numberofmembersinalltheregionsoftheVenndiagram

(ii)n(A)isreadasnumberofmembersinsetA.

(iii) or isreadasnumberofmembersinsetAcomplement.

ThismeansnumberofmembersoftheuniversalsetthatarenotinsetA.

(iv) isreadasAunionB.ThismeansmembersofeithersetAorB

(theentireregioncoveringthetwosets).

(v) isreadasAintersectionB.Thismeanstheregioncommonto

thetwosets.

(vi) isreadasAintersectionBcomplement.Thismeansmembers

ofAonly.

(vii) isreadasAcomplementintersectionB.Thismeansmembers

ofBonly.

(ix) isreadasAcomplementintersectionBcomplement.This

meansneitherAnorB. isthesameas
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(x) isreadasAunionBcomplement.Thismeansofmembersofthe

universalsetthatarenotinsetBonly.

(xi) isreadasAcomplementunionB.Thismeansofmembersof

theuniversalsetthatarenotinsetAonly.

(xii) isreadasAcomplementunionBcomplement.Thismeansof

membersoftheuniversalsetthatarenotintheintersection.

(xiii)TheVenndiagramsillustratingtheregionsrelatinganytwosetsAand

Bisasfollows:

EXAMPLES:

1.Giventhesets=1,2,3,4,5,6,7,8,9,10,A=2,3,4,5,8and

B=1,3,5,7,8,9,whereistheuniversalset,find:

(i) (ii) (iii) (iv) (v)

(vi) (vii) (viii) (ix) (x)

2.GiventhesetsP=Allfactorsof90andQ=Allfactorsof60,find:

(i)n(PnQ) (ii) (iii)n(PUQ)

AnB

n(A) n(B)

or

n()
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3.GiventhesetsP=Alltriangularnumberslessthan40and

Q=Allfactorsof60,find:

(i)n(PnQ) (ii)n(PUQ) (iii) (iv)

4.If=x:0<x<13,A=x:1<x<9andB=x:4<x<11,wherex

isanintegerandistheuniversalset,find:

(i)n(AnB) (ii)n(AUB) (iii) (iii)

5.If=x:1<x<14,A=x: andB=x: ,wherex

isanintegerandistheuniversalset,find:

(i)n(AnB) (ii)n(AUB) (iii) (iii)

6.Giventhesets=6,7,8,9,15,16,17,18,20,21,

M=x:xaremultiplesof3andN=x:xareoddnumbers,whereis

theuniversalset,find:

(i)n(MnN) (ii)n(MUN) (iii)

(iv) (v) (vi)

Hint:TheelementsofMandNhavetobechosenfromtheuniversalset

7.SetsAandBaresuchthatn()=30,n(A)=18,n(B)=14and

find:

(i)n(AnB) (ii)n(AUB) (iii) (iv)
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8.SetsPandQaresuchthatn(P)=12,n(Q)=8,n(PUQ)=15and

find:

(i)n(PnQ)

(ii)n(),whereistheuniversalset

9.SetsAandBaresuchthatn()=40,n(A)=25, and

whereistheuniversalset.UseaVenndiagramto

find:

(i)n(AnB) (ii)n(AUB)

10.SetsMandNaresuchthatn()=19,n(M)=8and

whereistheuniversalset.UseaVenndiagramto

find:

(i)n(MnN) (ii)

11.Inaclassof53students,36drinktea,18drinkcoffeewhile10drink

neitherteanorcoffee.Findhowmanystudentsdrinkbothteaandcoffee

12.Inaclassof29boys,22likedriceand18likedmatooke.Alltheboys

likedatleastoneofthefoods.Findhowmanylikedboth.

13.Inaclassof20girls,5playgolfbutnotnetball,9playnetballbutnot

golf,while3playneithergame.Findhowmanyplay:

(i)bothgames

(ii)eithergame
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(iii)onlyonegame

14.Inaclassof80boys,70playTennis,30playgolf,whileallthosethat

playgolfalsoplayTennis.

(i)RepresentthegiveninformationonaVenndiagram

(ii)Findhowmanyplayneithergame

15.Thenumberofpeoplewhoplayfootball(F)orbasketball(B)istwice

thenumberofthosewhoplaybothFandB.Ifn(F)=9andn(B)=6,find

howmanyplaybothgames.

EER:

1.SetsAandBaresuchthatn()=28,n(A)=10,n(B)=17andn(AUB)=

22, whereistheuniversalset.UseaVenndiagramtofind:

(i)n(AnB) (ii) (iii) (iv)

(v) (vi) (vii)

2.GiventhesetsM=Allmultiplesof6lessthan72and

N=Allmultiplesof4lessthan50,find:

(i)n(MnN) (ii)n(MUN) (iii) (iv)

3.SetsAandBaresuchthatn()=23,n(AnB)=8,n(B)=14and =

10, whereistheuniversalset.UseaVenndiagramtofind:
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(i)n(A) (ii) (iii) (iv)

4.Inaclassof30students,18playvolleyball,14playhockeywhile5play

neither.Findhowmanystudentsplay:

(i)bothgames

(ii)onlyonegame

5.GiventhesetsM=Thefirst10rectanglenumbersand

N=Thefirst5squarenumbers,find:

(i)n(MnN) (ii)n(MUN) (iii) (iv)

6.Inaclassof28boys,13passedhistoryand25passedphysics.Allthe

boyspassedatleastonesubject.Findhowmanypassedbothsubjects.

7.SetsAandBaresuchthatn()=35,n(AnB)=8,n(A)=17and

whereistheuniversalset.UseaVenndiagramtofind:

(i) (ii)

8.GiventhesetsM=Allmultiplesof3lessthan20and

N=Alloddnumberslessthan20,findn(MnN)

9.Inaclassof50boys,23passedhistory,35passedphysicsand2passed

neithersubject.Findhowmanypassed:
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(i)bothsubjects.

(ii)onlyonesubject.

10.GiventhesetsM=Allintegersgreaterthan4butlessthan10and

N=Allmultiplesof3between1and20,find:

(i)n(MnN) (ii)n(MUN) (iii)

11.GiventhesetsT=Alltrianglenumberslessthan20and

F=Allfactorsof12,findthemembersofTnF.Hencefindn(TnF)

12.GiventhesetsP=Allfactorsof24andQ=Allfactorsof30,find

13.TwosetsAandBaresuchthatn(A)=12,n(B)=13,n(AUB)=20and

n(ε)=24,find:

(i)n(A∩B') (ii)n(A'∩B') (iii)n(AUB')

14.Ifn(ε)=60,n(A')=32,n(A∩B)=10andn(AUB)'=17,find:

(i)n(B) (ii)n(A∩B') (iii)n(AUB)
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SENIORTHREE

1.SetsA,BandCaresuchthatn()=100,n(A)=46,n(B)=40,n(C)=49,

n(AnB)=14,n(AnC)=17,n(BnC)=15and Usea

Venndiagramtofind:

(i)n(AnBnC)

(ii)n(AUBUC)

(iii)

(iv)

(v)

2.Inaclassof53students,30studyArt,20studyFrenchand15study

Computer.6studybothArtandFrench,4studyArtandComputer,5study

FrenchandComputer.Eachstudentstudiesatleastoneofthethree

subjects

(a)RepresenttheinformationonVenndiagram

(b)Findthenumberofthestudentswhostudy:

(i)allthethreesubjects

(ii)atleasttwosubjects.

(c)Findtheprobabilitythatastudentchosenatrandomstudies:

(i)onlyonesubject

(ii)Frenchonly

(iii)FrenchbutnotComputer
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3.Inaclassof30students,18playTennis,15playGolfand13play

Hockey.Thenumberofstudentswhoplayallthethreegamesareequalto

thosewhoplayneithergame.10playbothTennisandHockey,8play

TennisandGolf,3playonlyGolfandHockey.

(a)RepresenttheinformationonVenndiagram

(b)Findthenumberofthestudentswhoplay:

(i)allthethreegames

(ii)atmostonegame

(c)Findtheprobabilitythatastudentchosenatrandomplaysatleasttwo

games

3.Inaclassof56students,28playTennis,24playChessand32play

Hockey.10playbothTennisandChess,6playbothChessandHockey,4

playallthethreegames.

(a)RepresenttheinformationonaVenndiagram

(b)FindthenumberofthestudentswhoplaybothTennisandHockeyonly

(c)Findtheprobabilitythatastudentchosenatrandomplays:

(i)atleasttwogames

(ii)onlyonegame

4.Inaclassof100students,15takeArtonly,12takeFrenchonlyand8

takeComputeronly.10takebothArtandFrench,40takeArtandComputer,

20takeFrenchandComputer,65takeComputer.
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(a)RepresenttheinformationonVenndiagram

(b)Findthenumberofthestudentswhotake:

(i)allthethreesubjects

(ii)Art

(iii)French

(c)Findtheprobabilitythatastudentchosenatrandomtakesneither

subject

5.Inaclassof52students,anequalnumberofstudentsvisitedAruaand

Kasese.24visitedMbale,11visitedbothMbaleandArua,12visitedArua

andKasese,13visitedMbaleandKasese.8visitedallthethreetownsand

4visitedneithertown.

(a)RepresenttheinformationonVenndiagram

(b)Findthenumberofthestudentswho:

(i)visitedKasese

(ii)didnotvisitArua

(c)Findtheprobabilitythatastudentchosenatrandomvisitedatleast

twotowns

3.Inaclassof72students,eachstudentmustatleasttakeofthesubjects

Art(A),Computer(C)andFrench(F).NoneofthestudentstakesFandC,

26takeFonly.Ofthe35studentstakingA,20takethesubjectalone.The

numberofstudentstakingFandAisthreemorethanthosetakingAandC.

(a)RepresenttheinformationonVenndiagram

(b)UsetheVenndiagramtofindthenumberofthestudentswhotake;
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(i)ArtandComputer

(ii)Computer.

(c)Whatistheprobabilitythatastudentchosenatrandomtakesonlyone

subject.

15.IntheVenndiagrambelow,setsPandQaresuchthatn(PUQ)=16,

n(P')=7,andn(Q')=6.

Findthevaluesofa,bandc.Henceobtainn(ε)

5.StudytheVenndiagrambelow:

7

P Q

a b

c

4

n(P)=24 n(Q)=26

n(R)=28

6
3

a

b

c

11

2
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Find:

(i)thevaluesofa,bandc

(ii)n(),whereistheuniversalset

7.SetsA,BandCaresuchthatn(A)=23,n(B)=24,n(C)=25,n(AnBnC)

=5, and

UseaVenndiagramtofind:

(i)

(ii)

(iii)

(iv)n(),whereistheuniversalset.

6.StudytheVenndiagrambelow:

6

n(A)=19 n(B)=20

n(C)=11

7
1

p

q

r

2

4
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Find:

(i)thevaluesofp,qandr

(ii)n(),whereistheuniversalset

14.Inaclassof42students,15likeChemistry(C),19likePhysics(P),and

28likeMathematics(M).6studentslikebothPhysicsandChemistry,10

studentslikebothMathematicsandChemistryand8likePhysicsand

MathematicsbutnotChemistry.Giventhatthenumberofstudentswho

likeallthethreesubjectsisequaltothosewhodonotlikeanyofthe

subjects.

(a)RepresenttheaboveinformationonaVenndiagram.

(b)Findthenumberofstudentswholike:

(i)allthethreesubjects.

(ii)atleasttwoofthesubjects.

(c)Findtheprobabilitythatastudentselectedatrandomlikesother

subjects.

6.TheVenndiagrambelowshowsagroupofstudentsplayingHockey(H)

orTennis(T)

H T

x-24 8

x
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Iftheprobabilitythatastudentpickedatrandomfromthegroupplaysboth

ornoneofthegamesis04,findthe:

(i)valueofx.

(ii)numberofstudentsplayingbothofthegames.

6.IntheVenndiagrambelow,20studentsplayeitherHockey(H)orTennis

(T)

If14and12studentsdonotplayHockeyandTennisrespectively,findthe:

(i)valuesofa,bandc.

(ii)probabilitythatastudentpickedatrandomplaysneitherofthegames

5.Inasportsclub19membersplayHockey(H),18playRugby(R),17
play

Tennis(T)and5playneitherofthegames.10playbothHandR,6play

H T

4a b

c
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both
HandT,7playbothRandT,20playonlyonegame.
(a)RepresenttheaboveinformationonaVenndiagram.
(b)Findthenumberofmembers:

(i)whoplayallthethreegames.
(ii)intheclub.
(iii)whoplayatmostonegame.

(c)Findtheprobabilitythatamemberpickedatrandomplaysatleasttwo
games

14.Inaclassof42students,15likeChemistry(C),19like

Physics(P),

and28likeMathematics(M).6studentslikebothPhysics

and

Chemistry,10studentslikebothMathematicsandChemistry

and

8likePhysicsandMathematicsbutnotChemistry.Giventhat

the

numberofstudentswholikeallthethreesubjectsisequalto

those

whodonotlikeanyofthesubjects.

(a)Representtheaboveinformationonavenndiagram.

(b)Findthenumberofstudents:

(i)wholikeallthethreesubjects.

(ii)atleasttwoofthesubjects.
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(c)Findtheprobabilitythatastudentselectedatrandomfrom

theclass

likesothersubjects.

16.Inaclassof40students,18playHockey(H),15playTennis(T)and22

playfootball(F).7playHockeyandTennis,9playTennisandFootball,

8playHockeyandFootballandfourstudentsplayallthethreegames.

(a)Representthegiveninformationonavenndiagram

(b)Findthenumberofstudentswho:

(i)didnoplayanyofthegames

(ii)playedexactlytwoofthegames

(c)Determinetheprobabilitythatastudentselectedatrandomplaysonly
onegame.

1.AgroupoftouristswasaskedwhichcountriestheyvisitedinEastAfrica.Itwas

foundoutthat90touristsvisitedTanzania,Thenumberoftouristswhovisited

KenyawasmorethanthosewhovisitedTanzaniabyfour,andthenumberofthose

whovisitedUgandawaslessthanthosewhovisitedKenyabyten.Twentyfour

touristsvisitedonlyUganda,fortysixvisitedonlyKenyaandthosewhovisitedonly

TanzaniaweretenmorethanthosewhovisitedonlyUganda.Itwasfoundoutthat

alltouristsvisitedatleasteachofthecountrieswhilefiftyeightvisitedonlytwo

countriesandseventyfourvisitedatleasttwocountries.

a)Representtheaboveinformationclearlyonavenndiagram (03marks)

b)Usingthevenndiagram,findthenumberoftouristswho

(i). visitedallthethreecountries

(ii). wereinthegroup (07marks)

Ifatouristwasselectedfromthegroupatrandom,findtheprobabilitythatthetourist
selectedvisitedUgandaandTanzania.



MATRICES

Summary:

1.Amatrixisabracketwithnumbersinrowsandcolumns.Thus

and arematrices.

2.Theorderofamatrixwithmrowsandncolumnsiswrittenas and

iscalledan matrix.

3.Thenumbersinamatrixarecalleditselementsorentries.

4.(i)Toaddandsubtractmatricesofthesameorder,addandsubtract

correspondingelements

(ii)Twomatricesareequaliftheircorrespondingelementsareequal

(iii)Ascalarkmultipliedbyamatrix istreatedasfollows:

(iv)Matrixmultiplicationistreatedasfollows:

Matrixproduct .

MatrixproductABcanbedoneifthenumberofcolumnsinAisequalto

thenumberofrowinB.

Ifa25matrixismultipliedbya53matrix,thentheresultingmatrixhas

theouterdimensions(Thenewmatrixisoforder23)

5.AnidentitymatrixIisamatrixwithonesalongthemajordiagonaland

zeroselsewhere.Thusa22identitymatrixisgivenby



6.Ifmatrix ,then:

(i)DeterminantofA(DetA)

(ii)AdjointofmatrixA=

(iii)TheinverseofA,

(iv)Theproduct

(v)Amatrixmultipliedbyanidentitymatrixremainsunchanged

7.Asingularmatrixistheonewhosedeterminantiszeroandthushasno

inverse.

EXAMPLES:

1.Ifmatrix

(a)StatetheorderofmatrixA

(b)Determinethe:

(i)determinantofA

(ii)inverseofA

2.Giventhatmatrix and find:

(i)P+Q (ii)QR (iii)3P2Q+R (iv)PQ (v)QP (vi)QRP

(vii) (viii) (ix) (x)3P2IwhereIisa22identity

matrix



3.Giventhatmatrix and finddet(AB)

4.Giventhatmatrix and find

5.Findtheorderoftheresultingmatrixwhena34matrixismultipliedby

a 45matrix

6.Ifmatrix and

(i)determinetheorderofmatrixAB

(ii)findmatrixAB

7.Ifmatrix and

(i)determinetheorderofmatrixR

(ii)findmatrixR

8.GiventhematrixequationAY=B,usematrixinversionmethodtofind:

(i)matrixY (ii)matrixA

9.Ifmatrix findmatrixBsuchthat

10.Ifmatrix findmatrixAsuchthat



11.Ifmatrix and determine:

(i)theorderofmatrixR

(ii)matrixR

12.Ifmatrix findmatrixAsuchthat whereIisa2

2identitymatrix.

13.Ifmatrix and findthevaluesxandy

suchthat3A=B

14.Findthevaluesofaandbsuchthat

15.Findthevaluesofkandnsuchthat

16.Findthevaluesofxandysuchthat

17.Findthevaluesofxandysuchthat

18.Giventhatmatrix findthevalueof suchthat

whereIisa22identitymatrix

19.Giventhatmatrix and findthepossible

valuesofxsuchthatAB=BA



20.Findthevaluesofxforwhichthematrix hasnoinverse

21.Findthevaluesofxforwhichthematrix issingular

22.Findthevaluesofxforwhichthematrix issingular

23.Giventhatmatrix findthevaluesof suchthatthe

matrix issingular,whereIisa22identitymatrix

4.Giventhat
,

showthat

7.Giventhatm
,

find and

1.If and isa identitymatrix,provethat

2.

6.Giventhematrices and ,findmatrixMsuch



that

whereIisa22identitymatrix

SOLUTIONTOSIMULTANEOUSEQUATIONSBYMATRIXMETHOD

Summary:

Thefollowingstepsapplyinsolvingsimultaneousequationusingmatrix

method:

(i)Writetheequationsinmatrixform

(ii)Findtheinverseofthe22matrix

(iii)Premultiplybothsidesofthematrixequationbytheinversematrix

EXAMPLES:

1.Usematrixmethodtosolvethefollowingsimultaneousequations:

2.Findtheinverseof hencesolvethesimultaneousequations

3.Tombought3pensand2booksatShs4,800.Bobbought5pensand4

booksfromthesameshopatShs9,000.

(i)Formtwoequationstorepresenttheaboveinformation



(ii)Usematrixmethodtofindthecostofeachpenandthatofeachbook

(iii)HowmuchwouldBenpayfor10pensand6books

4.Shs4000canbuy10bansand5cakesor4bansand10cakes.

(i)Formtwoequationstorepresenttheaboveinformation

(ii)Findbymatrixmethodthecostofeachbanandthatofeachcake.

MATRIXWORDPROBLEMS

1.Tom,BobandBenwenttoasupermarketforshopping.

Tombought3pensand5booksand4rulers

Bobbought4pensand3booksand2rulers

Benbought6pensand3rulers

ThecostofapenisShs500,abookisShs800andarulerisShs1500.

(a)Writedown:

(i)a33matrixfortheitemsboughtbythethreeboys.

(ii)a31costmatrixforeachitem

(b)Usematrixmultiplicationtofindtheamountofmoneyspentbyeachboy

2.Inaswimmingcompetition,7pointswereawardedforeachfirst-place

finish, 4pointsforsecondand2pointsforthird.

Senioronehad4firstplacefinishes,7secondplacefinishesand3third

placefinishes.

Seniortwohad8firstplacefinishes,9secondplacefinishesand1third

placefinish.

Seniorthreehad10firstplacefinishes,5secondplacefinishesand3third

placefinishes.

Seniorfourhad3firstplacefinishes,3secondplacefinishesand6third

placefinishes.



(a)Writedown:

(i)a43matrixforthenumberoffinisheseachclasshad.

(ii)a31matrixforthepointsawardedforeachfinish

(b)Usematrixmultiplicationtodeterminethewinnerofthecompetition

3.ShopsA,B,C,andDorderedforballs,batsandglovesasfollows:

Balls Bats Gloves

ShopA 70 30 50

ShopB 60 20 25

ShopC 40 15 10

ShopD 50 40 30

TheballscostShs5,000each,batsShs3,000eachandglovesShs2,000

each

(a)Writedown:

(i)a43matrixfortheitemsorderedbyeachshop.

(ii)a31costmatrixforeachitem

(b)Bymatrixmultiplication,findthetotalcostoftheitemsforeachshop

(c)Ifthesupplierhadtopayataxof20%ofthecostoftheitemssold,find

hisexpenditureontheorder.

EER:



1.GiventhatIisanidentitymatrixoforder2×2andmatrix

findmatrixB=A+2I

2.Findtheinverseofmatrix

3.Usematrixmethodtosolvethesimultaneousequations:

8.AhotelrentsdoubleroomsatShs40,000perdayandsingleroomsat

Shs25,000perday.If14roomswererentedonedayforatotalofShs

470,000

(i)Formtwoequationstorepresenttheaboveinformation

(ii)Findbymatrixmethodhowmanyroomsofeachkindwererented.

4.Inthemorning,5breadsand8cakeswerebought.

Intheafternoon,7breadsand6cakeswerebought.

ThecostofabreadisShs4000andacakeisShs1200

(a)Writedown:

(i)a2×2matrixfortheboughtitems

(ii)a2×1costmatrixforeachitem

(b)Usematrixmultiplicationtofindtheexpenditureineachcase.

17.Giventhatmatrix findthevaluesofxandysuchthat



whereIisa22identitymatrix

4.Giventhat and find:

(i)theinverseofP.

(ii)matrix

5.Findthevaluesofxforwhichthematrix hasnoinverse

19.Findthevaluesofxforwhichthematrix issingular

19.Findthevaluesofxforwhichthematrix issingular

19.Findthevaluesofxforwhichthematrix issingular

19.Findthevaluesofxforwhichthematrix issingular

21.Giventhatmatrix findthevaluesofksuchthatthe

matrix issingular,whereIisa22identitymatrix

21.Giventhatmatrix findthevaluesof suchthatthe

matrix issingular,whereIisa22identitymatrix

16.Findthevaluesofxandysuchthat



2.Giventhatmatrix and findthe

valueofxforwhichthedeterminantofRis2

21.Giventhatmatrix findthevaluesofxforwhichthe

determinantofPis6

6.Shs244,000canbuy5bansand6cakes,whileShs356000canbuy7

bans

and9cakes.Findbymatrixmethodthecostofeachbanandthatofa

cake.

7.Findthevaluesofyforwhichthematrix issingular

8.Giventhatmatrix findthevalueof suchthat

whereIisa22identitymatrix

9.Giventhematrix ,findthevaluesofxandysuchthat

whereIisa22identitymatrix.

9.Giventhematrix ,findthevaluesofxandysuchthat



10.BobandBenwenttoasupermarketforshopping.

Bobbought2kgofsugar,4barsofsoap,5counterbooksandonebottle

ofcookingoil.

Benbought5kgofsugar,3barsofsoapandadozenofcounterbooks.

ThecostofsugarperkgwasShs1,500,abarofsoapwasShs1,000,a

counterbookwasShs3,000andabottleofcookingoilwasShs2,000.

(a)Writedown:

(i)a24matrixfortheitemsboughtbythetwopeople.

(ii)a41costmatrixforeachitem

(b)Calculatethe:

(i)expenditureofeachpersonbymatrixmultiplication

(ii)totalexpenditureofbothBobandBen

(c)HowmuchdidBenspendthanBob

3.AcharityorganizationdonatedBallpens,exercisebooks,graphbooks

andtablebookstoseniorfour,threeandtwoClassesofaschoolasbelow;

Seniorfourstudentsgot2ballpens,12exercisebooks,3graphbooksand

1tablebookeach.

Seniorthreestudentsgot2ballpens,8exercisebooks,1graphbooksand

1tablebookeach.

Seniortwostudentsgot1ballpens,6exercisebooksand1tablebook

each

Thereare100studentsinseniorfour,120inseniorthreeand130students

inseniortwo.

Theorganizationboughttheitemsatthefollowingrates:

BallpensatShs500each,ExercisebooksatShs1500each,graphbookat



Shs2000eachandtablebooksatSh.6000each.

(a)Writedown

(i)13matrixforthenumberofstudents.

(ii)34matrixfortheitems

(iii)41costmatrix.

(b)Bymatrixmultiplication,determinethe

(i)numberofitemsofeachtypedistributed.

(ii)totalamountspentbytheorganizationinacquiringtheitems.

(c)Iftheorganizationhadtopay5%VATontheitemsbought,determine

thetotalamountspent.

10.Ifmatrix findmatrixAsuchthat

9.Ifmatrix findmatrixAsuchthat

15.If ,findxandy

16.Giventhat ,findxandy.



1.Giventhat , and ,find;

2.i)

3.ii)

Givethat , and ,findmatrixTsuch

4.If ;

a)Determine; i) ii)

b)identifymatrix

12.FourSecondaryschoolsfootballteamsofNtareH.S,LayibiCollege,MvaraS.S

andKitendeS.Squalifiedforafootballtournament,whichwasplayedintwo

roundswithotherteams.

Firstround

NtareH.Swonthreematches,drewoneandlostonematch.

Layibicollegewontwomatches,drewoneandlosttwomatches

MvaraS.Swononemonth,drewthreeandlostonematch.

KitendeS.Swonfourmatches,drewoneandlostnomatch.

Secondround:

NtareH.Swonthreematches,drewtwoandlostnomatch.

Layibicollegewontwomatches,drewtwoandlostonematch.



MvaraS.Swonnomatch,drewthreeandlosttwomatches.

KitendeS.Swonthreematches,drewtwoandlostnomatch.

a)Writedown:

(i)a4x3matrixtoshowtheperformanceofthefourteamsineachofthe

tworounds. (02marks)

(ii)a4x3matrixwhichshowstheoverallperformanceoftheteamsinboth

rounds. (02marks)

b)Ifthreepointsareawardedforawin,onepointforadrawandnopointforaloss,use

matrixmultiplicationtodeterminewhichschoolwonthetournament.

(03marks)

c)GiventhatMTNdonatedsh.3,450,000tobesharedbythefourteamsaccordingtothe

ratiooftheirpointsscoredinthetournament,findhowmuchmoneyeachteamgot.

(05marks)
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SIMILARITYANDCONGRUENCE

Summary;

Similarshapesareidenticalinshapebutnotinsize

Theratioofthecorrespondingsidesofsimilarshapesisthesameandis

calledlinearscalefactor.

Foranytwosimilarshapes;

i)Ratiooflength=linearscalefactor(L.S.F)

ii)Ratioofareas=(L.S.F)2

iii)Ratioofvolumes=(L.S.F)3

Thefollowingpropertiesapplytosimilarshapes;

i)Correspondinganglesareequalasshown

thus<A=<P,<B=<Qand<C=<R

ii)Theratiosbetweencorrespondingsidesareequal

or

Congruentfiguresaretheoneswhichareexactlythesamesize

A

P

B C Q R
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Examples:

1.Inthefigurebelow,PQisparalleltoBC

i)ShowthattrianglesABCandAPQaresimilar

(Hint:showthatthetrianglesareequiangular)

ii)Writedowntheratiosbetweentheircorrespondingsides

2.ThetriangleABCandPQRbelowaresimilar

Determinethe;

i)linearscalefactor

ii)lengthAB

iii)ratioofareaoftriangleABCthatofPQR

A B

C

6cm

P Q

Q

18cm

45cm

A

P Q

B C
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3.

a)FindthelengthsAPandQC

b)IftheareaoftriangleAPQis26.14cm2,findthe;

i)areaoftriangleABC

ii)AreaoftrapeziumPBCQ

4.Inthefigurebelow,MNisparalleltoBC.MN=14cmand

AM:MB=2:3

a)FindthelengthBC

b)IftheareaoftriangleABCis150cm2,findtheareaoftrapeziumMBCN.

A

M N

B C

14

cm

A

P Q

B C

6cm

12

cm

20cm

6cm
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5.Studythefigurebelow.

IfAD=12cm,findtheareaoftheshadedregion

InthefigureaboveABisparalleltoDE.Calculatethe;

i)lengthAD

ii)ratioofareaoftriangleABCtoDEC

6.

1.s

C

D E

A B

7cm

3cm

15cm

2cm

C

D E

A B

5 4cm

2cm

6cm

A

6cm 8cm

B

C

E D
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IntheaboveABisparalleltoDE,DC=7cm,BE=2cm.

a)Calculatethelengthof;

i)AD ii)CE

b)GiventhattheareaofDECis30cm2,findtheareaofquadrilateral

ABED.

2.

InthefiguretrianglesPQRandPSTaresimilarandPS=5cm.Calculatethe

lengthofPRandST.

3.

P

Q

R

S T

2cm

2cm

2.4cm

Q

S

P

R
12cm

16cm
10cm
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ThetrianglesPQRandQSRaresimilar.CalculatethelengthsQSandSR.

4.

InthefigureABisparalleltoDE.CalculatethelengthsCDandCE.

Wordproblems:

1.Theareasoftwosimilartrianglesare18cm2 and32cm2

respectively.Ifthebaseofthesmallertriangleis6cm,findthebase

ofthelargertriangle.

(8cm)

2.Twosimilarfigureshavecorrespondingsidesoflength3cmand5

cm.Iftheareaofthelargerfigureis100cm2findtheareaofthe

smallerfigure

(36cm2)

3.Arectangle6cm longand5cmwideisenlargedsothatitsarea

becomes270cm2.Findthelinearscalefactor

(3)

4.Theheightsoftwosimilartinsare10cmand15cmrespectively.If

A

B

C

D

E

2.7cm

2.1cm

4cm

C

D E

A B

7cm

3cm

15cm

2cm

3cm
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thevolumeofthelargertinis405cm3,findthevolumeofthesmaller

tin

(120cm3)

5.Abeakerofheight21cmhasvolume135cm3.Findtheheightofa

similarbeakerwhosevolumeis40cm3

(14cm)

6.Atankhasavolumeof6400cm3andsurfacearea800cm2.Findthe

surfaceareaofasimilartankwhosevolumeis2700cm3

(450cm2)

7.Aconehasvolumeof120cm3andsurfaceareaof48cm2.Findthe

volumeofasimilarconewhosesurfaceareais108cm2

(405cm3)

8.Acylinderofradius2cmhasheightof3.5cmisenlargedsothatits

volumebecomes1188cm3.Findthelinearscalefactor

(3)

EER

1.InthefigurebelowDEisparalleltoAB.AB=15cm,DE=12cmand

AD=4cm C

D E
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findthe;

i) lengthofCD

ii) areaoftrapeziumABEDifareaoftriangleCDEis288cm2

2.Atankofheight7.5cmhascapacityof540cm3.Findthecapacityof

asimilartankwhoseheightis5cm

3.Atankofheight2mandwidth1.4mhascapacityof3.08m3.Find

theheightandwidthofasimilartankwhosecapacityis83.16m3

4.Twosolidshavealinearscalefactorof3.Giventhatthelargerone

hassurfaceareaof324cm2andvolumeof405cm3,findthevolume

andsurfaceareaoftheother.

5.Thevolumesoftwosimilarcupsare64cm3and343cm3respectively.

Findtheratiooftheirsurfacearea.

6.Atankhasvolumeof2700cm3andsurfaceareaof450cm2.Findthe

surfaceareaofasimilartankwhosevolumeis6400cm3

7.Theheightsoftwosimilarcupsare10cmand15cmresp.ifthe
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largercuphassurfaceareaof108cm2andavolumeof405cm3.

Findthesurfaceareaandvolumeofasmallercup

8.Aconehasradiusof7cmandverticalheightof30cm.Findits;

i)itsvolume

ii)thevolumeofanothersimilarlargerconewhichhasalinearscale

factorof2.

9.Theheightsoftwosimilarjugsare6cmand8cmresp.ifthe

capacityofthelaegerjugis252cm3,findthecapacityofthesmaller

jug

10. Theareasoftwo

similartrianglesare18cm2and32cm2resp.iftheheightofthe

smallertriangleis6cm,findtheheightofthelargertriangle.

11. Inthefigure

belowPQisparalleltoMN.IfKP:PM=4:13,KN=20.4cmandPQ=

6.4cm

FindthelengthsofKQandMN.

12. InthefigurebelowBAC=DBC,BC=8cm,DB=6cmand

DC=4cm

K

P

NM

Q

4cm

6cm

A

A
D A
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FindthelengthofADandAB



SIMULTANEOUSEQUATIONS

Summary:

1.Equationswithmorethanoneunknownarecalledsimultaneous

equations

2.Simultaneousequationscanbesolvedusingthefollowingmethods:
(i)Eliminationmethod (ii)Substitutionmethod (iii)Graphical

method

(iv)Matrixmethod

3.Thesolutiontosimultaneousequationsmustsatisfyeachequation.

EXAMPLES:

1.Usetheeliminationmethodtosolvethefollowingsimultaneous

equations:

(i)3x+y=11 (ii)2xy=3 (iii)8x5y=6

2x+y=8 3x+2y=8 4y13x=15

2.Usethesubstitutionmethodtosolvethefollowingsimultaneous



equations:

(i)4a+b=14 (ii)3x+4y=11 (iii)4x+3y=24

3a4b=7 2x+3y=8 2y3x=1

3.Solvegraphicallythefollowingsimultaneousequations:

(i)x+y=5 (ii)3xy=7 (iii)3x+2y=4

2x+y=6 4x+y=14 x+2y=0

4.Solvethefollowingsimultaneousequations:

Soln:

5.StudytheVenndiagrambelow:

4

n(P)=24 n(Q)=26

n(R)=28

6
3

a

b

c

11

2



Find:

(i)thevaluesofa,bandc

(ii)n(),whereistheuniversalset

WORDPROBLEMSONSIMULTANEOUSEQUATION

Summary:

Insolvingwordproblemsonsimultaneousequation,readtheproblem

carefullyandformanequationusingtheconditionsgivenintheproblem

EXAMPLES:

1.Findtwonumberssuchthatoneexceedstheotherby9andtheirsumis

25

Soln:

2.Thesumofthepresentagesofamanandhissonis60years.Sixyears

ago,theman’sagewas5timestheson’sage.Findtheirpresentages

3.Shs4000canbuy10bansand5cakesor4bansand10cakes.Findthe

costof

eachbanandthatofeachcake.

4.Thecostof2pensand5booksisShs5400.Ifthecostof4pensand3

booksisShs5200,findthe:

(i)costofeachpenandthatofeachbook

(ii)costof3pensand2books

(iii)valueofn,ifShs9000canbuynpensandnbooks

5.Atotalof162guestscanbetransportedwhenahiredtaximakes3trips

andthe



busmakes2trips.250guestscanbetransportedwhenthetaximakes5

trips

andthebusmakes3trips.Findthecarryingcapacityofeachvehicle

6.Atotalof120ticketsweresoldforShs570,000.Thecostofeachadult

ticketwasShs5,000andthatofeachchildwasShs4,000.Findhowmany

ticketsofeachkindweresold

Soln:

Ifx=numberofadulttickets,y=numberofchildrentickets

7.IfTomgivesBobShs2,000,theywouldhavethesameamount.Whileif

Bob

gaveTomShs2,200,TomwouldthenhavetwiceasmuchasBob.Find

how

muchdoeseachhas.

Soln:

Ifx=Tom’soriginalamount,y=Bob’soriginalamount

8.Amancoversadistanceof15kmin3hours,partlybywalkingandpartly

by



running.Ifhewalksat andrunsat findthedistancehe

coversbyrunning

Soln:

Ifx=distancewalked,y=distanceran

9.Thepoints(3,9)and(4,20)lieonthecurve Find

thevaluesofpandq

10.Findthefractionwhichbecomes whenitsnumeratorand

denominatorare bothdecreasedbyoneandisequalto whenits

numeratoranddenominatorarebothincreasedbyone

11.Atwodigitnumberinbasetenisequaltofivetimesthesumofthe

digits.Itisninelessthanthenumberformedbyinterchangingthedigits.

Findthenumber

Soln:

Iftherequiredno=xy



12.Anumberconsistsoftwodigitswhosesumis7.Ifthenumberformed

byreversingthedigitsislessthantheoriginalnumberby27,findthe

originalnumber

Soln:

Iftherequiredno=xy

13.Inatwodigitnumber,theten’sdigitisthreetimestheunit’sdigit.The

sumofthenumberanditsunit’sdigitis64.Findtheoriginalnumber

Soln:

Iftherequiredno=xy



14.Inatwodigitnumber,theten’sdigitexceedstwicetheunit’sdigitby2

andthenumberobtainedbyinterchangingthedigitsis5morethanthree

timesthesumofthedigits.Findtheoriginalnumber

Soln:

Iftherequiredno=xy

EER:

1.Solvethefollowingsimultaneousequations:

(i)3a+5b=21 (ii)2x5y+14=0 (iii)4x+3y=24

2a+3b=13 4x+3y11=0 2y3x=1

2.Atotalof62guestscanbetransportedwhencarAmakes7tripsandcar

B

makes5trips.With6tripseach,thetwocarscancarry60guests.Find



the

carryingcapacityofeachcar

3.Solvethefollowingsimultaneousequations:

4.Thecostof3platesand5cupsisShs7,600.If5platesand3cupscost

Shs

8,400,

(i)findthecostofeachplateandeachcup

(ii)Bybuying18platesand23cups,adiscountof3%and8%was

allowedon

eachplateandeachcuprespectively.Calculatethepercentage

discount

allowedonthewholepurchase

5.Solvegraphicallythefollowingsimultaneousequations:

(i)2xy=4 (ii)3x+y=6

x+4y=11 x+2y=7

6.StudytheVenndiagrambelow:

6

n(A)=19 n(B)=20

n(C)=11

7
1

p

q

r

2

4



Find:

(i)thevaluesofp,qandr

(ii)n(),whereistheuniversalset

7.Twoquantitiesxandyarerelatedbytheequation When

x=2,y=6andwhenx=3,y=24.Findthevaluesofpandq

8.Amanbought30cupsforShs12,600.HeboughtsomeatShs500each

andtheotheratShs350each.Findhowmanycupsofeachkindwere

bought

9.Thesideofanequilateraltriangleare(x+4y)cm,(3x+2)cmand(6y

1)cm.Findthe:

(i)valuesofxandy

(ii)perimeterofthetriangle

10.Findthefractionwhichbecomes whenitsdenominatorisincreased

by4andisequalto whenitsnumeratorisreducedby5

11.Thesumoftwoanglesofatriangleis114andtheirdifferenceis48,

findall

theanglesofthetriangle

12.Thesumofthepresentagesofamanandhissonis85years.Five

yearsago,themanwastwiceasoldashisson.Findtheirpresentages

13.ThepresentagesofTomandBobareintheratioof5:4.Inthreeyears

time,theratiooftheirageswillbecome11:9respectively.FindBob’s

presentage



14.Tenyearsago,aman’sagewasthriceasoldashisson.Intenyears

time,theman’sagewillbetwiceasoldashisson.Findtheirpresentages

15.AmanspentShs29,000tobuy4kgofriceand7kgofmeat.Laterhe

increasedeachofthequantitiesby1kgthusincreasinghisexpenditure

by

Shs5,000.Find

(i)thecostofeachkgofriceandthatofmeat

(ii)howmuchwouldthemanpayforbuying10kgofriceand15kgof

meat

16.IntheVenndiagrambelow,20studentsplayeitherHockey(H)or

Tennis(T)

Giventhat14and12studentsdonotplayHockeyandTennis

respectively,

Findthe:

(i)valuesofa,bandc.

(ii)probabilitythatastudentpickedatrandomplaysneitherofthe

games

17.Inatwodigitnumber,theunit’sdigitisthricetheten’sdigit.If36is

addedtothenumberthedigitsarereversed.Findtheoriginalnumber

18.Anumberconsistsoftwodigitswhosesumis5.If9issubtractedfrom

H T

4a b

c



thenumberthedigitsarereversed.Findtheoriginalnumber

19.Anumberconsistsoftwodigitswhosesumis12.Iftheresultof

dividingthenumberbythenumberwiththedigitsreversedis findthe

originalnumber

20.Anumberconsistsoftwodigitswhosesumis8.Thenumberobtained

byinterchangingthedigitsexceedstheoriginalnumberby18.Findthe

originalnumber

21.Solveforxandyintheequation:

22.Findtwonumberswhosesumis120andtheirdifferenceis30

23.Thepoints(1,1)and(2,2)lieonthecurve Findthe

valuesof

pandq

24.Twoquantitiesfandmarerelatedbytheequation

When

f=72,m=8andwhenf=28,m=4.Findthe:

(i)equationconnectingfandm

(ii)valueoffwhenm=6

25.Tomtravelledadistanceof52kmin6hours.Hetravelledpartlyonfoot

at andpartlyonabicycleat Findthedistancehe

travelledonfoot

26.Acyclisttravelsajourneyof500min22seconds,partofthewayat

andtheremainderat Howfardoeshetravelateachspeed?



27.Tomis6yearsolderthanBob.Theratiobetweenthepresentagesof

TomandBobis7:5.Findtheirpresentages

28.Findthevaluesofxandyinthegivenequilateralbelow

29.ThecostoftwotablesandthreechairsisShs705,000.Ifthetable

costs Shs40,000morethanthechair,findthecostofeach

tableandachair

30.Thecostof4pensand5booksisShs10,000.Ifthecostof3pensand

2booksisShs5,100,findthecostof7pensand6books

31.AmanspendsShs13,000intwodays.HespendsShs2,000moreon

thefirstdaythanonthesecondday.Findhisexpenditureonthesecond

day

32.IntheVenndiagrambelow,setsPandQaresuchthatn(PUQ)=16,

n(P')=7,andn(Q')=6.

Findthevaluesofa,bandc.Henceobtainn(ε)

3y+8

x+2y

2x

7

P Q

a b

c
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PIECHART

Summary:

Apiechartshowsinformationusingsectorsofacircle.

EXAMPLES:

1.Thepiechartbelowshowsthevariousitemssoldbyacertainshop

Ifthetotalsalevalueoftheitemswassh720,000,findthesalesvalueof:

(i)pens

(ii)books

2.Thepie-chartbelowshowsthedailyexpenditureofacertainfamily.

Ifsh2000isspentonbread,findthat:

(i)totaldailyexpenditureofthefamily

(ii)dailyexpenditureofthefamilyonfood

3.Thepiechartbelowshowsthenumberofstudentstakingvarious

130
150
Food

Other Brea

80
120
Pens

Bibles Book

90

ECON MATH
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subjectsinacertainclass

IfthenumberofstudentstakingCREis120,findthe:

(i)populationofthestudentsintheclass

(ii)numberofstudentstakingmathematics

4.ThepiechartbelowshowsthenumberofvotersforpartyA,BandCin

anelection

FindthepercentageofvotersforpartyC

6.Afamilyspendsitsincomeonthefollowingitemsinamonth

Items food wages travel others

Amount

(sh)

42,000 9,000 6,000 4,000

Showthefamily’sexpenditureinapiechart

66
144
B

A C
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EER:

1.ThepiechartbelowshowsthenumberofvotersforpartyA,BandCin

anelection

Ifthetotalnumberofvotesis300,findthenumberofvotesforpartyC

2.Afamilyspendsitsincomeonthefollowingitemsinamonth

Items food wages travel Others

Amount

(sh)

35,000 12,000 10,000 15,000

Showthefamily’sexpenditureinapiechart

3.ThepiechartbelowshowsthenumberofvotersfrompollingstationsA,

B,C,DandEinaconstituency.

IfthenumberofvotersinstationAis6,231,determinethe:

(i)voterpopulationintheconstituency.

120
150
B

A C

A

B

C

D

E

93º
18º

106

º

82º
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(ii)numberofvotersinpollingstationC.

4.Acompany’scostissplitasfollows:

Wages 45%

Food 30%

Travel15%

Others 10%

Showthisinformationinapiechart

7.Thepie-chartbelowshowsthedailyexpenditureofacertainfamily.

Ifsh2000isspentonbread,findthe:

(i)totaldailyexpenditureofthefamily

(ii)dailyexpenditureofthefamilyonfood

5.Theexpenditureofacertainfootballclubisasfollows:

Items food wages travel others

Amount

(sh)

35,000 12,000 10,000 15,000

Drawapiechartshowingtheclub’sexpenditure

STATISTICS

150o

Food

BreadOthers

130o
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Summary:

1.Forasetofnvalues:

(i)mean(Average)

(ii)Medianisthemiddlevaluewhenthegivendataislistedinorderof

magnitude.Ifthenumberofitemsiseven,theaverageofthemiddle

twois

used.

(iii)Modeisthevaluethatoccursmostfrequently.

Therecanbemorethanonemodeinagivendata.

(iv)Rangeisthedifferencebetweenthelargestandsmallestvalues

EXAMPLES:

1.Findthemean,modeandmedianofthefollowingnumbers:7,8,10,12

and8.

2.Findthemean,modeandmedianofthefollowingnumbers:31,28,30,

33,25and30.

3.Themeanof3,7,10,8andxis6.Findx

4.Themarksscoredbyaboyinfourtestswere45,70,35and40.Whenhe

doesafifthtestthemeanmarkofthefivetestsis50.Findhisscoredmark

inthefifthtest

5.Ifthemeanof6numbersis30,findthesumofthesenumbers

6.ThemeanmarksforaFrenchtestinaclassof30boysand20girlsare

60and70respectively.Findthemeanmarkforthewholeclass

Soln:
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Requiredmean

7.Inaclassofboysandgirls,theaverageageis Theclasshas

12boyswhoseaverageageis Findthesizeoftheclass,ifthe

averageageofthegirlsis15years.

Soln:

Ifn=numberofgirls



n=30

Classsize=12+30=42

8.Themeanageofaclassof30studentsis16years3months.If12

studentswhosemeanageis14years6monthslefttheclass,findthe

meanageofthosewhoremained.

Soln:

Requiredmean

9.Themeanweightofaclassof30boysisxkg.Whentwoboyswitha

totalweightof150kgareabsent,themeanweightofthosepresentis2kg

lessthanthemeanweightofthewholeclass.Findthevalueofx.

Soln:

Ifmeanforthosepresent=x2


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 x=47

EER:

1.Themeanofnnumbersis5.Ifthenumber13isincludedwiththen

numbers,

thenewmeanis6.Findthevalueofn.

2.Inasetof10numbers,themeanof6numbersis64.5andthatofthe10

numbersis68.Findthemeanoftheotherfournumbers.

3.Themeanof3,7,3,x,8,10andxis7.Findx

4.Themeanheightsof20boysand15girlsare160mand152m

respectively.

Findthemeanheightofthe35boysandgirls.

5.Theaverageageof6menis45and5ofthemenare47,40,38,46and

43

yearsold.Findtheageofthesixthman.

6.Theaverageageof6menis37andoneofthemis42yearsold.Findthe

averageageoftheotherfivemen.

7.Theaverageageofaclassof30boysis14years4months.Iffiveboys

whose

averageageis15years2monthsleavetheclass,findtheaverageageof

the25

remainingboys.

8.Inaclassof30students,thereare20boyswhoseaverageageis19

years7monthsandtherestaregirls.Giventhatthemeanageforthe

wholeclassis18years4months,findthemeanageofthegirlsinthe

class.



8

9.Aclassof15boystookanexaminationinwhich7boysgotanaverage

markof40and7othersgotanaveragemarkof50.Theaveragemarkfor

thewholeclasswas46.Howmanymarksdidtheotherboyget?

10.Themeanoffournumbersis20.Iftwoothernumbers(x+3)and(x+2)

areadded,thenewmeanis30.Findthevalueofx.

FREQUENCYDISTRIBUTIONTABLES

Summary:

1.Afrequencytableshowsasummaryofvaluesandtheirfrequency

2.(i)Datathatislistediscalledungroupeddata

(ii)Datathatisgroupedtogetherinclassesiscalledgroupeddata

3.Thefollowingtermsmaybeneeded:

(i)Classboundariesareclassgroupsincontinuousform

(ii)Classwidth=upperclassboundarylowerclassboundary

(iii)Cumulativefrequencyisobtainedbyaddingfrequenciesasyougo

along

4.Inafrequencydistributiontable,meancanbecomputedasfollows:



9

(i)mean where

f=frequency(numberoftimesofoccurrence)

x=classmidvalues

(ii)mean where

A=assumedmeanorworkingmean

d=xA(deviation)

5.(i)Theclasswhichcontainsthemodeiscalledthemodalclass

(ii)Themodalclassistheonewiththehighestfrequency

6.Forgroupeddata,modeiscalculatedasfollows:

(i)Determinethemodalclass

(ii) where

L=lowerboundaryofthemodalclass

=modalfrequencypremodalfrequency

=modalfrequencypostmodalfrequency

C=modalclasswidth

7.(i)Theclasswhichcontainsthemedianiscalledthemedianclass
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(ii)Themedianclasscorrespondstoacumulativefrequencyof

8.Forgroupeddata,medianiscalculatedasfollows:

(i)Determinethemedianclass

(ii) where

L=lowerboundaryofthemedianclass

=totalfrequency

=cumulativefrequencybeforethemedianclass

=frequencywithinthemedianclass

C=medianclasswidth

9(i)Thecumulativefrequencycurveoranogiveisacurvewhere

cumulative frequenciesareplottedagainsttheupperclassboundaries.

Itcanestimatethemedian

(ii)Ahistogramconsistsofbarswithfrequencyastheverticalandclass

boundariesasthehorizontal.Itcanestimatethemode

(iii)Afrequencypolygonisalinegraphdrawnbyplottingfrequency

againstclassmidvalues.

NOTE:

(a)Thepointsarejoinedbystraightlines.

(b)Thepolygonextendstothenextlowerandhigherclasseswithzero

frequencies

EXAMPLES:
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1.Themarksofstudentsinatestwereasfollows:

Marks 4 5 6 7 8

Noof

students

2 6 4 5 3

(a)Statethemodalmark

(b)Findthe:

(i)meanmark

(ii)medianmark

2.Themarksofstudentsinatestwereasfollows:

Marks 3 4 5

Noof

students

3 x 4

Giventhatthemeanmarkis41,findx

3.Theagesinyearsof40studentswereasfollows:

12 13 14 12 15 14 13 16 14 15

13 14 16 15 14 12 13 14 15 13

15 16 15 14 15 12 15 13 12 15

13 15 12 15 16 14 15 14 16 14

(a)Formanungroupedfrequencydistributiontableforthedata

(b)Statethemodalmark
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(c)Findthe:

(i)meanmark

(ii)medianmark

4.Themarksofstudentsinatestwereasfollows:

Marks 5 8 10 14 18 20

Noof

students

2 5 12 3 11 7

Calculatethemeanmarkusinganassumedmeanof10,

5.Theagedistributionof40adultswereasfollows:

Age Frequency Cumulative

frequency

2029 4 4

3039 12 16

4049 8 …………

5059 9 …………

6069 7 …………

(a)Copyandcompletethecumulativefrequencycolumn

(b)Statethe:

(i)classwidth

(ii)modalclass
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(c)Determinethemedianclass

(d)Calculatethe:

(i)mean

(ii)mode

(iii)median

(c)Displaythedataonahistogramanduseittoestimatethemode.

(d)Drawanogiveforthedataanduseittoestimatethemedian

(e)Displaythedataonafrequencypolygon

6.Themarksof40studentswereasfollows:

26 11 10 12 14 16 20 25

21 22 13 17 18 27 30 32

27 35 40 44 39 28 37 26

44 37 36 39 28 46 32 15

16 19 34 43 26 38 48 40

(a)Formafrequencydistributiontablewithalowerclassof1014.

(b)Calculatethe:

(i)mean

(ii)mode

(iii)median

(c)Displaythedataonahistogramanduseittoestimatethemode.

(d)Plotanogiveforthedataanduseittoestimatethemedian
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7.Theagedistributionof40adultswereasfollows:

Ages 20

24

2529 30

34

35

39

40

44

4549

Frequency 8 9 10 6 12 5

(a)Statethe:

(i)classwidth

(ii)modalclass

(b)Determinethemedianclass

(c)Calculatethe:

(i)mean

(ii)mode

(iii)median

(d)Displaythedataonahistogramanduseittoestimatethemode.

(e)Drawanogiveforthedataanduseittoestimatethemedian

8.Thecumulativedistributiontableshowsthemarksscoredby50

students.

Marks Cumulative

frequency

3039 5

4049 13

5059 23

6069 39
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7079 46

8089 50

(a)Drawanogivefortheabovedataanduseittoestimatethe:

(i)medianmark

(ii)passmarkofthetestif39studentspassed

(iii)numberofstudentswhoscored75marksandabove

(b)Formafrequencydistributiontablefortheabovedatatocalculatethe

mean mark

9.Theweightsinkgof40studentswereasfollows:

Weights 30

39

40

49

50

59

60

69

70

79

80

89

Frequency 1 7 9 8 10 5

Calculatethemeanweightusinganassumedmeanof545

10.Theweightsof40studentswereasfollows:

50 51 50 52 54 56 60 65

61 62 53 57 58 64 70 72

67 75 67 70 56 66 65 69

72 77 76 57 66 68 62 55

56 59 74 73 78 66 67 74

(a)Formafrequencydistributiontablewithclasswidthof5startingwith

classof5054

(b)(i)Displaythedataonahistogramanduseittoestimatethemode
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(c)Calculatethe:

(i)meanusingaworkingmeanof62

(ii)mode

(iii)median

EER:

1.Theweightsinkgof50babiesinamaternitywardwereasfollows:

Age Frequency Cumulative

frequency

20

24

8 …………

25

29

9 …………

30

34

10 …………

35

39

6 …………

40

44

12 …………

45

49

5 …………

(a)Copyandcompletethecumulativefrequencycolumn

(b)Statethe:

(i)classwidth
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(ii)modalclass

(c)Determinethemedianclass

(b)Calculatethe:

(i)mean

(ii)mode

(iii)median

(c)Displaythedataonahistogramanduseittoestimatethemode.

(d)Plotanogiveforthedataanduseittoestimatethemedian

(e)Displaythedataonafrequencypolygon

2.Theweightsinkgof50studentswereasfollows:

Weights 20

24

25

29

30

34

35

39

40

44

45

49

Frequency 8 9 10 6 12 5

(a)Calculatethe:

(i)mean

(ii)mode

(iii)median

(b)Displaythedataonahistogramanduseittoestimatethemode
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(c)Displaythedataonanogiveanduseittoestimatethemedian

3.Theagedistributionof40adultswereasfollows:

Age F x fx Cumulative

frequency

2029 4 245 98 4

3039 12 ……... ………… 16

4049 ……...... 445 356 …………

5059 9 ……... ………… …………

6069 ……...... 645 4515 …………

f=…… fx=……..

(a)Copyandcompletethefrequencydistributiontableabove

(b)Statethe:

(i)classwidth

(ii)modalclass

(c)(i)Determinethemedianclass

(ii)Calculatethemeanage

4.Thecumulativedistributiontableshowsthemarksscoredby50

students.

Marks Cumulative

frequency

3039 5
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4049 13

5059 23

6069 39

7079 46

8089 50

(a)Drawanogivefortheabovedataanduseittoestimatethe:

(i)medianmark

(ii)passmarkofthetestif39studentspassed

(iii)numberofstudentswhoscored75marksandabove

(b)Formafrequencydistributiontablefortheabovedatatocalculatethe

mean mark

5.Theagesinyearsof40studentswereasfollows:

12 13 14 12 15 14 13 16 14 15

13 14 16 15 14 12 13 14 15 13

15 16 15 14 15 12 15 13 12 15

13 15 12 15 16 14 15 14 16 14

(a)Formanungroupedfrequencydistributiontableforthedata

(b)Findthe:

(i)mode

(ii)median
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6.Theweightsinkgof50babiesinamaternitywardwereasfollows:

42 31 28 40 23 37 33 44 25 30

36 43 32 24 41 34 27 42 48 26

22 30 41 46 37 29 43 20 32 40

47 26 38 23 40 33 27 45 24 36

20 35 27 32 21 42 30 41 28 47

(a)Formafrequencydistributiontablewithclasswidth05startingfrom

2024

(b)Calculatethe:

(i)meanusinganassumedmeanof32

(ii)mode

(iv)median

7.Themarksof40studentswereasfollows:

11 17 35 34 42 45 28 66

16 21 14 36 41 31 49 37

20 33 37 38 18 38 39 27

26 28 40 33 43 32 29 47

29 32 41 24 44 35 36 23

(a)Formafrequencydistributiontableforthedatastartingwithaclass

of 1014

(b)Statethe:

(i)classwidth
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(ii)modalclass

(c)Determinethe:

(i)meanmark

(ii)medianclass

(d)Displaythedataonahistogramanduseittoestimatethemode

(e)Drawanogiveforthedataanduseittoestimatethemedian

8.Theheightsincmofplantsinagardenwereasfollows:

10.3 9.7 10.2 9.8 10.1

9.9 10.1 9.9 10.1 10.2

10.3 10.0 10.2 10.1 9.8

9.9 10.1 10.0 10.1 9.9

10.1 10.1 10.1 10.1 9.9

9.8 9.8 10.0 9.9 10.2

(a)Copyandcompletethefrequencydistributiontablebelow:

Time(x) Frequency(f) Cumulative

frequency

fx

9.7 ….. 1 …..

9.8 4 5 …..

9.9 ….. ….. …..

10.0 3 ….. …..

10.1 ….. ….. …..

10.2 ….. ….. …..
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10.3 ….. ….. …..

(b)Usethetableto;

(i)Statethemodalheight

(ii)Calculatethemeanandmedianheight

9.Themarksofstudentsinatestwereasfollows:

Marks 3 4 5 6 7 8

Noof

students

2 3 6 4 3 2

(a)Statethemodalmark

(b)Findthe:

(i)meanmark

(ii)medianmark

10.Theagesinyearsof100studentswereasfollows:

Age 12 14 16 18 20 22

Frequency 15 25 18 22 12 8

Findthe:

(i)meanage

(ii)mode

(iii)median
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INCOMEANDTAXATION

TERM

1.GROSSINCOME

Itistheemployee’ssalaryincludingtheallowances.Itisthemoneybeforetaxationisdone.

2.ALLOWANCES

Itisincomewhichisnottaxedbecauseitjustaidstheemployee

3.TAXABLEINCOME

Itistheincomewhichistaxed.

Taxableincome=Grossincome–allowances.

4.INCOMETAX

Itisthemoneycalculatedfromtaxableincomeaspergivenrates.

5.NETINCOME

Thisistheemployee’sincomeafterincometaxisdeducted.

NOTE

Incalculatingfamilyallowance,childrenwithahigherallowanceareconsideredfirstincaseall

arenottobenefit.

Examples.

1.AccordingtoU.R.Ataxdepartment,incometaxiscalculatedasfollows

Thefirstshs120,000istaxfreeandtheremainingincomeistaxedatarateof25%.

Findthetaxpayableonearnedincomeof;

(a)shs100,000

(b)shs440,000

2.Amanagerofanindustryearnsagrosssalaryofshs2,000,000permonthwhichincludesan

allowanceofshs500,000taxfree.Therestofherincomeissubjectedtoanincometaxwhich

is

calculatedasfollows
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7.5%onthefirstshs800,000

12.5%onthenextshs500,000

20%onthenextshs100,000

30%onthenextshs60,000

35%ontheremainder

a)Findhertaxableincome

b)Calculatehermonthlyincometax

c)Expresshermonthlyincometaxasapercentageofhergrossmonthlysalary.

3.Thetablebelowshowstheincometaxratesofacertaincountryforgovernmentemployees

Taxableincome Tax
1-100,000 5

100,001-200,000 13
200,001-300,000 20
300,001-400,000 30
400,001-500,000 40
500,001andabove 45

Anemployeehasagrossmonthlyincomeofshs753,500.Heisentitledtothefollowing

monthlyallowances

Marriageandchildrenshs115,500

Housingandtransport10%ofthegrossincome

Medicalcareofshs81,600

Insurancepremiumofshs25,500

Calculatethe

a)taxableincome

b)incometax

c)netincome

4.Opioisanemployeewithaconstructionfirmthatpayshimagrossannualsalaryof

shs6,600,000.Heismarriedwith4childrentwoofwhomareaged17and19yearsrespectively

whiletheothertwoareaged11and14years.Thecompanypaysallowanceforthreechildren
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onlyforeveryemployee

Asummaryofallowancesisasfollows

Marriage one-tenthofgrossmonthlyincome

Medical shs30,000perannum

Transport shs2,000perday

Childrenabove15butbelow19years shs1,000

Childrenabove10yearsbutbelow15years shs6,000

a)CalculateOpio’staxableincomeforthemonthofJune

b)Theincometaxstructureisasbelow

Taxablemonthlyincome Taxrate%
1-100,000 10

100,001-150,000 15
150,001-220,000 20
220,001andabove 25

i)CalculatetheincometaxpaidbyOpio

ii)ExpresstheincometaxpaidbyOpioasapercentageofhistaxableincome.

5.Thetablebelowshowsthetaxstructureontaxableincomeofcitizensofacountry

Taxableincomeperannum Taxrate%
Firstshs80,000 7.5
Nextshs80,000(80,001-160,000) 12.5
Nextshs80,000(160,001-240,000) 20.0
240,001-320,000 30.0
320,001-400,000 36.5
400,001-480,000 45.0
480,001andabove 52.6

Aman’sgrossannualincomeisshs964,000.Theallowancesinclude

Housing shs14,500permonth

Marriage onetenthofhisgrossannualincome

Medical shs50,700perannum

Transport shs10,000permonth

Insurance shs68,900perannum
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Annualfamilyallowanceforfourchildrenatthefollowingrates

Shs3,400foreachchildabove18years,shs4,200foreachchildabove10yearsbutbelow

18yearsandshs5,400foreachchildbelow9years.

Giventhathehasafamilyoffivechildrenwiththreeofthembelowtheageof8,one16years

andtheelderchild20years.

Determinethe

a)taxableincome

b)incometaxhepaysannuallyasapercentageofhisgrossannualincome.

6.Thetablebelowshowsthetaxstructureontaxableincomeofacertainworkingclassof

people

Income(sh)permonth Taxrate(%)
0-30,000 10.0

30,001-90,000 16.5
90,001-190,000 23.5
190,001-340,000 32.0
340,001-500,000 40.0
Above500,000 49.5

Anemployeeearnssh.750,000.Hisallowancesinclude

Marriageallowance onefifteenthofhisgrossmonthlyincome

Waterandelectricity sh15000permonth

Reliefandinsurance sh180,000perannum

Housingallowance sh40,000permonth

Medical sh300,000perannum

Transportallowance sh36,000permonth

Familyallowanceforfourchildrenonlyasbelow

Forchildrenintheagebracket0to10yearsshs12,500perchild,between10and18yearsshs

8,250perchildandover18yearsshs5,000perchild.

a)Calculatetheman’staxableincomeandtheincometaxhepaysgiventhathehasthree

children,twoofwhomareagedbetween0and10years,andtheotherchild13years.

b)Whatpercentageofhisgrossincomegoestotax.

7.Inacertaincountryincometaxiscomputedafterdeductingthefollowingallowances
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Typeofallowance Amount(sh)
Marriage 10,000
Single 4,000
Eachchildabove10butbelow
20years

3,000

Eachchildunder10years 2,000
Omojaismarriedwith3childrentwobelow10yearsofageandtheother12yearsold.Mbiliis

singlebuthastwodependentsaged11and15years.EachmonthOmojaandMbiliearngross

incomesofsh.130,000andshs120,000respectively.Theincometaxiscalculatedasfollows

Taxableincome %rate
1-10,000 20

10,001-50,000 15
50,001-above 10

a)Calculatethe

i)taxableincomeforOmojaandMbili

ii)incometaxforOmojaandmbili

b)Expressthetotalincometaxforeachmanasapercentageoftheirrespectivetaxable

incomes.

8.Inacertainschoolateacher’ssalaryincludesthefollowingtaxfreeallowances

Typeofallowance Amount
Legallymarriedteacher Sh10,000
Eachchildunder10years Sh2,500
Eachchildabove10years Sh2,000
P.T.A Sh50,000
Headofdepartment/subject Sh10,000
Classteacher Sh5,000
Housemaster/mistress Sh5000
Unmarriedteacher Sh6,000

Mr.MugishaandMrOfutiareseniorteachersinthisschool.MrMugishaismarriedwithtwo

childrenunder10yearsandonechildabove10years.Heisalsoaclassteacherandaheadof

department.MrOfutiissinglebuthastwodependentsunder10yearsandisahousemaster

andaclassteacher.TheirincomeissubjectedtoPAYE(payasyouearn)monthlyatthe

followingrates

Forthefirstsh10,000taxableincometaxis20%whiletherestistaxedat15%.

Attheendofeachmonth,MrMugisha’sgrossincomewassh150,000andMrOfuti’sgross

incomeissh130,000.

Calculatethe
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a)taxableincomeforeachteacher

b)taxpaidbyeachteacher

c)taxpaidasapercentageofthegrossincomeforeachteacher.

9.Themonthlyincometaxsystemofacertaincountryisgivenasbelow

Basicpay(ush) Rate
0-150,000 Free

150,001-250,000 10.0
250,001-350,000 12.5
350,001-450,000 16.0
450,001-550,000 22.5
550,001-600,000 30.5

Anallowanceinexcessofsh80,000issubjectedtoataxof25%ofthemonthlyallowance.

TwoemployeesAandBaresuchthatAearnsabasicmonthlypayofsh355,000andatopup

allowanceofsh185,000permonthwhileBearnsonlyabasicmonthlypayofsh540,000.

a)Whoofthetwoemployeespaymoremonthlyincometaxthantheotherandbyhowmuch

b)ExpressemployeeA’sincometaxasapercentageofhismonthlyearnings.

Calculationoftaxableincomeforgiventax

1.Theincometaxstructureofacertaincountryisasbelow

Taxableincome(sh) Rate(%)
1-120,000 5

120,000-220,000 10
220,001andabove 15

Calculatethetaxableincomeforapersonwhopaidataxofsh20,500.

2.Thetablebelowshowstheincometaxratesontaxableincomeinacertaincountry.

Taxableincome Rate(%)
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20,001-90,000 8.5
90,001-190,000 12.0
190,001-305,000 13.5
305,001-435,000 14.0
435,001andabove 17.0

Findthetaxableincomeforapersonwhopaidataxof

i)sh13,150

ii)sh32,800

iii)sh62,725

3.Anaccountantinacertaincompanyisentitledtoataxfreeallowanceofsh500,000.The

incometaxratesontaxableincomeareasfollows

Taxableincome Rate(%)
1-800,000 7.5
800,001-1,300,000 12.5
1,300,001-1,400,000 20.0
1,400,001-1,460,000 30.0
1,460,001andabove 35.0

Giventhattheaccountantpaysataxofsh174,500,calculatehis

i)taxableincome

ii)grossincome

iii)netincome

4.Inanorganizationemployeesaregiventhefollowingallowanceswhicharetaxfree

Transport sh80,000permonth

Medical sh600,000perannum

Housing sh100,000permonth

Insurance sh360,000perannum

Waterandelectricity sh30,000permonth
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Thefollowingtaxratesapplyontaxableincome

Taxableincome Rate%
1-230,000 Free
230,001-320,000 10
320,001-420,000 15
420,001andabove 20

Findthe

i)totalallowancegiventoeachemployeepermonth

ii)grossincomeforanemployeewhopaidataxofsh32,000

iii)netincomefortheemployeeinii)above.

INCOMEANDTAXATION

Summary:

1.GROSSINCOME:istheincomebeforeincometaxisdeducted.

2.ANALLOWANCE:isanontaxableincome(Taxfreeincome).Incaseofa

discriminativepolicyonchildrenallowance,childrenattractingahigher

allowancetakeupthebenefit

3.TAXABLEINCOME:istheincometobetaxed.

Taxableincome=Grossincome–allowances
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4.INCOMETAX:isataximposedonthetaxableincome

5.NETINCOME:istheincomeafterincometaxisdeducted.

Netincome=Grossincome–incometax

EXAMPLES:

3.Inacertaincountry,incometaxiscalculatedasfollows:

Income(Shs)per
month

Tax
rate(%)

01-30,000 10.0
30,001-90,000 16.5
90,001-270,000 23.5
270,001-390,000 32.0
390,001-500,000 40.0
Above500,000 49.5

AmanearnsagrossmonthlyincomeofShs900,000.Heisentitledto

thefollowingallowances:

Married onefifteenthofthegrossincome

Unmarried 10%ofthegrossincome

Transport sh40,000permonth

Medical sh600,000perannum

Housing sh100,000permonth

Insurance sh360,000perannum

Electricity sh25,000permonth

Familyallowanceforonlyfourchildrenatthefollowingrates:

Shs30,000foreachchildabove18years,Shs45,000foreachchild

above10butbelow18yearsandShs60,000foreachchildbelow9

years.

Giventhatthemanismarriedwithfivechildrenofwhomthreeareaged

below8years,oneaged16yearsandtheelderchild20years
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Calculatehis

(i)taxableincome

(ii)incometax

(iii)netincome

(iv)incometaxasapercentageofhisgrossmonthlysalary

2.Theincometaxofanemployeeiscalculatedasfollows:

Income(Shs)permonth Tax
rate(%)

50,001100,000 20

100,001200,000 30

200,001400,000 35

400,001550,000 40

Above550,000 45
CalculatethetaxableincomeofanemployeewhosetaxpayisShs

89,000

3.Thetablebelowshowsthetaxratesin2018

Income(Shs)permonth Tax
rate(%)

01-450,000 18
450,001-800,000 25
800,001-950,000 30
Above950,000 40

BobearnsagrossmonthlysalaryofShs750,000whichincludesan

allowanceofShs120,000.Calculatehis:

(i)taxableincome (01mark)

(ii)monthlyincometax (03marks)
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THREEDIMENSIONALGEOMETRY

 Thisdealswithclosedfigurewhoseinteriorcannotbeseene.g.

Pyramids,cuboids,prisms,Tetrahedronsetc.

 Suchfiguresconsistofflatsurfaceswhicharetriangular,

rectangular,pentagonaletc.

 Thelinewheretheflatsurfacesmeetiscalledanedge

 Aflatsurfaceiscalledaplane

 ThelengthsoflinescanbegotusingPythagoras̓ theoremor

trigonometryofatriangle

 Theanglebetweenalineandaplaneisthesameastheangle

betweenthelineanditsshadowontheplane.

 Theanglebetweentwoplanesliesatthemid-pointofthecommon

lineoftheplanesorthecommonpoint.

 Infindingtheanglebetweentwoplanes,theplanesarebisected

fromthemid-pointofthecommonlineorthecommonpoint.

PYRAMIDS

 Itisaclosedfigurewithflatsurfacesrestingonaflatbasewhichisa

square,rectangular,pentagon
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 Whenopened,apyramidgivesthefollowingpossiblenets

Or
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Q.1.

Thefigurebelowshowsarectangularpyramidwith

eachslantedge26cmlong

A

16cm

12cm

26cm

D

B
C

O

V
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Calculatethe;

i) HeightOV

ii) LengthAV

iii) AnglebetweenlineAVandthebaseABCD

iv) AnglebetweentheplanesABVandABCD

v) AnglebetweenplanesABVandDCV

vi) AnglebetweentheplanesADVandBCV

vii)Volumeofthepyramid

viii)Surfaceareaoftheprism

Q.2

Thefigurebelowshowsasquarebasedpyramid

ABCDVin

whichAB=BC=6cmandOV=10cm

10cm

C
D

V
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Findthe;

i)lengthVA

ii)anglebetweentheAVandplaneABCD

iii)anglebetweenplanesVBCandABCD

iv)anglebetweenplanesVBCandVAD

v)volumeofthepyramid

Q.3

Thefigurebelowshowsasquarebasedpyramid

with

equilateraltriangularslantfaces.GiventhatAB=5

cm.

Calculatethe;

i)heightofthetriangularfaces

ii)lengthAC

iii)anglebetweenVAandABCD

5cmA

CD

O

V

B
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iV)anglebetweenVADandABCD

V)anglebetweenVABandVBC

Q.4

PQRSVisapyramidwithaverticalplaneVQR.PQRS

isa

squarewithlength40cmandVQRisanequilateral

triangle

Findthe;

i)lengthsOVandPV

(Hint;joinPtoOandusetrianglePOV)

ii)anglebetweenlinePVandplanePQRS

iii)anglebetweentheplanesVSPandPQRS

iv)totalsurfacearea

v)volumeofthepyramid

Q.5

P

R

Q

S

V

O
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ThefigureshowsarightpyramidwithPQ=24cm,QR

=18

CmandangleTRO=65o

Findthe;

i)LengthTOandTR

ii)AnglebetweentheplanesTQRandPQRS

iii)AnglebetweentheplanesTQRandTSP

iv)Volumeoftheprism

Q.6

ThefigurebelowshowsapyramidwhosebaseABCDis

a

rhombusofside5cmandwhoseacuteangleis60o.

AE=DE=CE=BE=8cm.Fisapointofintersectionof

the

diagonalsoftherhombus.

24cmP

RS

O

T

Q

18cm

65o

5cmA

CD

F

E

B

60o
5cm

8cm
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Findthe;

i)lengthEF

ii)angleAEB

iii)angleeachoftheslantingfacesmakeswith

base.

Q.7

Thefigurebelowshowsarectangularbasedpyramidof

sides8cmby6cminwhichAE=DE=BE=CE=6cm.F

isthepointofintersectionofthediagonalsandEisa

pointsuchthat

Findthe;

i)angleAEC

ii)lengthEFandAG

iii)anglewhicheachoftheslantingplanes

makes

withthebase

8cmA

CD

F

E

B

6

cm

6cm
G
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Q.8

Thefigurebelowshowsanetofpyramidconsistingofa

squareofside12cmandfourcongruentisosceles

triangles

GiventhatAB=CD=40cm,calculatethe;

(a)i)heightofthevertexofthepyramidfromthe

square

base

ii)anglebetweenthetriangularbaseandthebase

of

thepyramid

iii)volumeofthepyramid

D

A B

C
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(b)Ifthepyramidiscuthorizontallyataverticalheight

of2.6cmfromthesquarebase,andtheupperpart

ofthepyramidcontainingthevertexisthrownaway,

findthevolumeoftheremainingsolid.

Q.9

Thefigurebelowshowsanetofapyramidconsistinga

squareofside6cmandfourcongruentisosceles

triangles.ThedistanceAB=20cm.

Calculatethe;

a)Totalsurfaceareaofthepyramid

b)Perpendicularheightofthepyramidformedwhen

the

netisfolded

c)angleofinclinationofthetriangularfacetothe

A B
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baseof

thepyramid.

Q.10

Thefigurebelowisanetofapyramidconsistingofa

squareofside12cmandfourcongruentisosceles

triangleseachofverticalheight10cm.

Calculatethe;

i) Verticalheightofthepyramid

ii) Angleeachslopingfacemakeswiththebase

iii) Anglebetweentheoppositeslopingfaces

iv) Volumeofthepyramid

Q.11

ThefigureshowsthewedgewitharectangularbaseABCD

andaverticalrectangularfaceDCFE.EF=20cm,BC=cm

andFC=5cm

A

FE

D
C

B

10

cm

5cm

20

cm
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Calculatethe;

i)anglebetweenplanesABCDandABFE

ii)lengthofAFanditsangleofinclinationtothe

horizontal

iii)volumeofthewedge.

Q.12

ThefigurebelowshowstheaprismABCDEFwithan

isoscelesrightangledtriangleascrosssectionand

horizontalrectangularbaseABCD

Calculatethe;

i)lengthsAFandBE

ii)anglebetweenBEandthebase

A

F

E

D

B

C

10cm

15cm
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iii)volumeoftheprism

Q.13

ArightprismABCDEFis12cmlonganditscrosssection

isanequilateraltriangleofside6cm.ThebaseABCDis

rectangularandhorizontal.

Calculatethe;

i)volumeofthetriangularface

ii)lengthEMwhereMisthemid-pointofAB

iii)anglebetweenEMandthebase

Q.14

Thediagrambelowshowsasolidobjectwitharegular

pentagonalbaseofside20cmandcentreO.ThevertexV

isverticallyaboveOandVO=30cm.

A

F

E

D

B

C

6cm

12cm

A

V

D

D

C

B

O

20cm
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Findthe;

i)angleBCO

ii)lengthOC

iii)lengthofVCandtheangleitsinclinationtothe

base

Q.15

Thefigurebelowshowsarightpyramidwitharectangular

basemeasuring80cmby60cmwhosetoppartFGHEVis

cutoff.GiventhatFGHEisparalleltothebasePQRSand

slantlengthoftheremainingpartRG=30cm.

Giventhat4VA=3BV,calculatethe;

i)lengthsEF,FGandVG.

ii)heightBVofthepyramid

iii)volumeofthefrustrumPQRSHEFG.

P Q

RS

B

E
F

GH

A

V

80cm

60cm

30cm
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TETRAHEDRON

Itisaclosedfigurewithfourtriangularfaces.Aregular

tetrahedronhasallitssidesequal.

Netsoftetrahedron

Q.1

Thefigurebelowshowsanetofaregulartetrahedronof

side8cm.

a)Drawthetetrahedron

b)Calculatethe;

i)heightofeachtriangularface.

ii)totalsurfaceareaofthetetrahedron

8cm

8cm
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Q.2

ThefigurebelowshowsatetrahedronVABCDconsisting

ofrightangledtriangularfaces.AV=AC=8cmandAB=

6cm.

GiventhatangleVAB=90o,

a)Calculatethe;

i)LengthsVB,BCandVC.

ii)Volumeofthetetrahedron

b)Drawanetofthetetrahedronandhencefinditstotal

surfacearea.

Q.3

ThefigurebelowshowsaregulartetrahedronPQRSof

side12cm.

A

V

B

8cm

6cm

C

P

Q

R

S

O

12cm

M
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Calculatethe;

i)lengthsOM,ORandOS

ii)angleeachslantedgemakeswiththebase

iii)anglebetweentheplanesPQRandPQS

iv)volumeofthetetrahedron

v) totalsurfaceareaofthefigure.

Q.4

AregulartetrahedronPQRVisofside8cmandthevertex

Visdirectlyabovethecenterofthebase.

a)Drawthetetrahedron

b)Calculatethe;

i)heightofVabovethebase

ii)angleeachslantedgemakeswiththebase

iii)angleeachslantfacemakeswiththebase

iv)volume

CUBOIDSANDCUBES

Acuboidisaclosedfigureboundedbysixrectangles.

Acubeisacuboidhavingallitssixfacesassquares.

Possiblenets
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Q.1

Thefigurebelowshowsarectangularboxmeasuring30

cmby40cmby20cm.Xisthemid-pointofBC

Calculatethe;

a)lengthsAQ,BR,ACandAR

b)anglebetweenARandthebaseABCD

c)anglebetweentheplanes;

i)ABRSandABCD

ii)ADRQandABCD

iii)ACQandABCD

iv)PSXandPQRS

v)QCSandBCRQ

vi)DPRandADSP

ForOpencuboid

Forclosedcuboid

A B

C
D

P
Q

RS

X
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d)angleQAR

Q.2

ThefigurebelowshowsacuboidABCDYPQXontowhicha

wedgePQXYSRofverticalheight10cmsitson.Giventhat

AB=40cmandBC=30cm,CX=8cm.

Findthe;

a)lengthsQRandPR

b)angleQRC

c)anglebetweentheplanesABCDandPQRS

d)angleofinclinationofPRtothehorizontal

e)angleofinclinationofARtothehorizontal

Q.3

ThefigurebelowshowsacubeABCDEFGHofside8cm

and

EM=MF.AtetrahedronAMHEiscutofffromthecube.

R

A B

C
D

P
Q

XY

S

40cm
30cm

8cm
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Calculatethe;

i)areaoftriangleHAM

ii)anglebetweenplanesHAMandAEHD

iii)volumeoftheremainingpartofthecubeafterthe

tetrahedronhasbeencutoff

8cm

D

GH

E

A

F

B

C

M
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MATRIXTRANSFORMATIONS

Summary:

1.Atransformationdescribestherelationbetweenanypointanditsimage

point

2.Intransformation,theoriginalshapeiscalledtheobjectandthe

transformedshapeiscalledtheimage

3.Transformationobject=image (TO=I)

4.FromTO=I,itfollowsthat Thustheinverseof

transformationmapstheimagebacktotheobject.

5.Imagearea=objectareadetoftransformation.Thustheratioofratio

ofobjectareatoimagearea=1:detoftransformation

6.Twosuccessivetransformations followedby canbewrittenasa

singlematrix Themultiplicationisinreverseorderbecause

firstmapstheobjectontoanintermediateimagethen givesthefinal

image

7.AunitsquareisonewithverticesatpointsO(0,0),I(1,0),J(0,1)andK(1,

1)

asshown:

TheimagesofI(1,0)andJ(0,1)canbeusedtoobtaincertaintypesof

transformationmatrices.

0 1

1

I

J K
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EXAMPLES:

1.Atransformationmatrix mapspointP(1,2)ontoitsimage .

Findthe:

(i)coordinatesof

(ii)transformationmatrixwhichmaps ontoP

2.Atransformationmatrix mapspointP(1,3)ontoitsimage

Findthevaluesofbandc.

3.Atransformationmatrix mapspointQonto Findthe

coordinatesofQ

4.ATrianglewithverticesA(2,3),B(4,5)andC(6,3)ismappedonto

triangle

byatransformationrepresentedbymatrix Findthe:

(i)coordinatesof and

(ii)areaoftriangleABC.Hencefindtheareaoftriangle

(iii)transformationmatrixwhichmaps backtoABC
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5.(i)Findtheimageofaunitsquareunderthetransformationmatrix

.

(ii)plottheunitsquareanditsimagein(i)aboveonthesameaxes.

6.Atransformationrepresentedbymatrix mapstriangleABC

ontoitsimagewithvertices and Findthe:

(i)coordinatesofA,BandC

(ii)areaoftriangleABC.Hencefindtheareaoftriangle

7.AtrianglewithverticesA(4,2),B(2,2)andC(2,4)ismappedonto

itsimagebyatransformationtogive and Find

the:

(i)matrixforthetransformation.

(ii)ratiooftheareaoftriangleABCtothatoftriangle

(iii)transformationmatrixwhichmaps backtoABC

8.Anobjectofareas istransformedbythematrix Findthe

areaofitsimage

9.Atransformationmatrix mapsanobjectofareas

ontoan
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imageofarea findthevaluesofx.

10.Atransformationmatrix mapstheliney=3x5ontoline

L.FindtheequationofthelineL.

11.Twotransformationsarerepresentedbythematrices and

Findthematrixofasingletransformationwhichrepresents:

(i) followedby

(ii) followedby

12.ATrianglewithverticesA(2,3),B(4,5)andC(6,3)ismappedonto

triangle

aftertwosuccessivematrixtransformations

followedby Findthe:

(i)matrixofasingletransformationwhichmapsABConto

(ii)coordinatesof and

(ii)areaoftriangleABC.Hencefindtheareaoftriangle

(iii)matrixtransformationthatwillmap backtoABC

13.AtrianglewithverticesP(0,2),Q(1,4)andR(2,2)ismappedonits

image bythematrixtransformation Triangle

isthenmappedonto byanothermatrixtransformation
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Findthe:

(i)coordinatesof and

(ii)matrixtransformationthatwillmap backtoPQR

(iii)ratiooftheareaoftrianglePQRtothatoftriangle

EXERCISE:

1.Atransformationmatrix mapspointP(3,2)ontoitsimage

Findthevaluesofbandc.

2.Atransformationmatrix mapsatrianglewithverticesP(3.1),

Q(5,5)andR(7,1)ontoitsimage.Findtheareaoftheimagetriangle

3.Atransformationmatrix mapsanobjectofareas onto

an

imageofarea findthevaluesofx.

4.Atransformationmatrix mapstheline2y=x1ontoline

L.FindtheequationofthelineL.

5.Findtheimageofaunitsquareunderthetransformationmatrix
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6.FindtheimageofpointP(5,3)afteratransformationmatrix

followedby

7.Atransformationmatrixmapspoint(1,2)onto and(2,3)onto

Findthe:

(i)matrixforthetransformation.

(ii)imageofpointP(3,2)underthetransformationabove

8.AtrianglewithverticesP(2,1)Q(2,3)andR(4,1)ismappedonitsimage

byatranslation Triangle isthenmappedonto

byamatrixtransformation

(i)Findthecoordinatesof and

(ii)PlottrianglePQRanditsimage onthesameaxes.

(iii)ByjoiningtrianglePQRanditsimage findthevolumeofthe

resultingfigureformed

9.Atransformationrepresentedbymatrix mapstriangleABC

ontoitsimagewithvertices and Findthe:

(i)coordinatesofA,BandC

(ii)areaoftriangleABC.Hencefindtheareaoftriangle

10.Atransformationrepresentedbymatrix mapstriangleABC

ontoitsimagewithvertices and Triangle
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isthenmappedonto byanothermatrixtransformation

Findthe:

(i)coordinatesofABCand

(ii)matrixofasingletransformationwhichmaps backtoABC

11.ATrianglewithvertices(2,1),Q(3,1)andR(0,3)ismappedontoits

imagetrianglebythematrixtransformations followedby

Findthe:

(i)coordinatesofthefinalimage

(ii)matrixtransformationthatwillmapthefinalimagebacktotheobject

(i)areaofthefinalimage

12.AtrianglewithverticesP(2,0),Q(1,3)andR(2,1)ismappedonits

image bythematrixtransformation Triangle

isthenmappedonto byanothermatrixtransformation

Findthe:

(i)coordinatesof and

(ii)matrixtransformationthatmapsPQRonto
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(iii)ratiooftheareaoftrianglePQRtothatoftriangle

14.ATrianglewithverticesA(1,3),B(2,1)andC(4,0)ismappedontoits

imagebyamatrixtransformationtogive and

Findthe:

(i)transformationmatrix

(ii)areaoftriangleABC.Hencefindtheareaoftriangle

(iii)transformationmatrixthatwillmap backtoABC

REFLECTION

Summary:

1.Inreflection:

(i)theimageisformedusingamirrorline

(ii)theimageisasfarbehindthemirrorastheobjectisinfrontofit

(iii)onefigureisthemirrorimageoftheother

2.(i)Reflectionisdescribedbystatingthemirrorline

(ii)Themostcommonreflectionscanbedescribedbya22matrix

usingtheimagesofI(1,0)andJ(0,1)ofaunitsquare

EXAMPLES:

1.UsethepointsI(1,0)andJ(0,1)tofindthematrixcorrespondingto:

(i)areflectionintheliney=0 (xaxis)

(ii)areflectioninthelinex=0 (yaxis)
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(iii)areflectioninthelinex+y=0(y=x)

(iv)areflectioninthelinexy=0(y=x)

2.AtrianglewithverticesP(1,4),Q(3,2)andR(5,3)ismappedontoits

imagebyareflectionintheliney=0

(a)Writedownthematrixforthereflection

(b)FindthecoordinatesoftheimageofPQR:

(i)usingmatrices

(ii)byconstruction

3.AtrianglewithverticesP(2,3),Q(5,4)andR(5,6)ismappedontoits

imagebyareflectioninthelinex=0

(a)Writedownthematrixforthereflection

(b)FindthecoordinatesoftheimageofPQR:

(i)usingmatrices

(ii)byconstruction

4.AtrianglewithverticesP(2,4),Q(6,3)andR(3,1)ismappedontoits

imagebyareflectioninthelinexy=0

(a)Writedownthematrixforthereflection

(b)FindthecoordinatesoftheimageofPQR:

(i)usingmatrices

(ii)byconstruction

5.AtrianglewithverticesP(2,3),Q(5,4)andR(5,6)ismappedontoits
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imagebyareflectioninthelinex+y=0

(a)Writedownthematrixforthereflection

(b)FindthecoordinatesoftheimageofPQR:

(i)usingmatrices

(ii)byconstruction

6.FindthecoordinatesoftheimageofpointP(3,2)undera

transformation followedbyareflectioninaliney=x

7.FindthecoordinatesoftheimageofatrianglewithverticesA(2,1)B(2,3)

andC(4,1)underatranslation followedbyareflectioninthex

axis

8.(a)(i)FindthecoordinatesoftheimageofatrianglewithverticesA(1,4)

B(1,1)andC(2,1)underatransformationmatrix

(ii)DrawtriangleABCanditsimage onthesameaxes

(iii)DescribethematrixtransformationL.Hencededucethematrix

transformationwhichwouldmaptriangle ontotriangleABC.

(b)Triangle ismappedontotriangle byamatrix

transformation

(i)Findthecoordinatesof
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(ii)Drawtriangle onthesameaxesina(ii)above.

(iii)Useyourgraphtodescribeasingletransformationthatwillmap

triangle

ABContotriangle Hencefindthesinglematrixtransformation

whichmapstriangleABContotriangle

9.Findtheequationoftheimageoftheliney=2x1whenreflectedinthe

line x+y=0

10.AtrianglewithverticesP(3,2),Q(1,4)andR(5,3)ismappedontoits

image and byatransformationT.Triangle

isthenmappedontotriangle byanothermatrix

transformation

(i)DrawtrianglePQRanditsimage onthesameaxes

(ii)DescribefullythetransformationwhichmapsPQRonto .

Hencewritedownthematrixforthetransformation

(iii)Findthecoordinatesof

(iv)FindthesinglematrixoftransformationwhichmapsPQRonto

EER:

1.TheimageofP(3,2)afterareflectionis Useagraphpaper

toconstructthelineofreflectionandstateitsequation

2.AtrianglewithverticesP(2,4),Q(6,3)andR(3,1)isreflectedinthe
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line xy=0togettriangle Triangle isthen

reflectedinthelinex=0togettriangle

(i)Drawthethreetrianglesonthesameaxes.Useascaleof2cmto1unit

(ii)Writedownthecoordinatesof and

3.AtrianglewithverticesP(3,2),Q(1,4)andR(5,3)ismappedontoits

image and byatransformation.Triangle

isthenmappedontotriangle byanothermatrix

transformation

(i)DrawtrianglePQRanditsimage onthesameaxes

(ii)DescribefullythetransformationwhichmapsPQRonto .

Hencewritedownthematrixforthetransformation

(iii)Findthecoordinatesof

(iv)FindthesinglematrixoftransformationwhichmapsPQRonto

ENLARGEMENT

Summary:

1.(i)Enlargementisatransformationwhichchangesthesizeofanobject

(ii)Enlargementisdescribedbystatingitscentreandthescalefactor

2.Thepointaboutwhichenlargementoccursiscalledthecentreof
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enlargement

3.(i)Bydefinition,scalefactor

(ii)Thescalefactortellsusbyhowmuchtheobjecthasbeenenlarged.

Thusascalefactorof3meansthattheimageisthreetimesthesizeofthe

object

(iii)Thesketchbelowshowshowtolocatetheimage ofpointPafter

anenlargementwithcentreOandscalefactor3:

Intheabovesketch,distance

(iv)Apositivescalefactormeansthatboththeobjectanditsimageareon

thesamesideofthecentre

(v)Anegativescalefactormeansthattheobjectanditsimageareonthe

oppositesidesofthecentre

4.Underenlargement,Imagearea=Objectarea

EXAMPLES:

1.AtrianglewithverticesP(1,2),Q(3,4)andR(5,1)ismapped

ontoitsimage byanenlargementwithcentreC(6,3)andscale

factor3.Findthe:

(i)coordinatesof

(ii)areaoftrianglePQR.Hencefindtheareaoftriangle

2.AquadrilateralwithverticesP(3,9),Q(5,7),R(3,6)andS(1,6)is

mappedontoitsimage byanenlargementwithcentreC(2,4)

andscalefactor3.Findthe:

O P
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(i)coordinatesof

(ii)areaofquadrilateralPQRS.Henceobtaintheareaof

3.AtrianglewithverticesP(6,2),Q(2,2)andR(2,6)ismapped

ontoitsimage byanenlargementwithcentreC(0,4)andscale

factor05.Findthe:

(i)coordinatesof

(ii)areaoftrianglePQR.Henceobtaintheareaoftriangle

4.AtrianglewithverticesP(6,2),Q(2,2)andR(2,6)ismapped

ontoitsimage byanenlargementwithcentreC(0,2)andscale

factor15.Findthe:

(i)coordinatesof

(ii)areaoftrianglePQR.Henceobtaintheareaoftriangle

ENLARGEMENTABOUTTHEORIGIN

Summary:

Ifthecentreofenlargementislocatedattheorigin,thenthegeneralmatrix

fortheenlargementis wherekisthescalefactorof

enlargement

EXAMPLES:

1.AtrianglewithverticesP(1,1),Q(3,1)andR(1,4)ismappedontoits
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image byanenlargementwithcentreO(0,0)andscalefactor3.

(a)Writedownthematrixfortheenlargement

(b)Findthe:

(i)coordinatesof

(ii)areaoftrianglePQR.Henceobtaintheareaoftriangle

2.AtrianglewithverticesP(2,0),Q(4,1)andR(2,2)ismappedontoits

image byanenlargementwithcentreO(0,0)andscalefactor2.

(a)Writedownthematrixfortheenlargement

(b)Findthe:

(i)coordinatesof

(ii)areaoftrianglePQR.Henceobtaintheareaoftriangle

3.AtrianglewithverticesA(1,0),B(0,1)andR(2,1)ismappedontoits

imagebyatransformationtogive and

(i)Findthematrixforthetransformation.

(ii)Describethematrixforthetransformation

FINDINGTHECENTREANDSCALEFACTOROFENLARGEMENT

Summary:

1.Whentheobjectanditsimagearegiven,thecentreofenlargementis

locatedasfollows:

(i)Joinupapointanditsimage
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(ii)Repeatforanotherpointanditsimage

(iv)Theselinesmeetatthecentreofenlargement

2.Tofindthescalefactor,usescalefactor

EXAMPLES:

1.Findthescalefactorandcentreofenlargementthatmapsatrianglewith

verticesP(3,3),Q(5,2)andR(5,4)ontoitsimage and

2.Findthescalefactorandcentreofenlargementthatmapsalinewith

endpointsP(3,9)andQ(5,7)ontoitsimage and

3.Underanenlargementofscalefactor3,theimageofpointP(3,4)is

Findthecoordinatesofthecenterofenlargement

Soln:

Let(x,y)betherequiredcentre

Ifscalefactor

 also

 x=2,y=1

Requiredcentre=(2,1)

4.Underanenlargementofscalefactor2,theimageofpointP(4,7)is

Findthecoordinatesofthecentreofenlargement

Soln:
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Let(x,y)betherequiredcentre

 also

 x=3,y=4

Requiredcentre=(3,4)

5.Underanenlargementofscalefactor2,pointP(4,5)ismappedonto

andQ(3,6)ismappedonto Findthecoordinatesof:

(i)thecentreofenlargement

(ii)

Soln:

(i)Let(x,y)betherequiredcentre

 also

 x=2,y=2

Requiredcentre=(2,2)

(ii)Bygraphicalmethod,

EER:

1.Underanenlargementofscalefactor3,theimageofpointP(2,3)is

Findthecoordinatesofthecenterofenlargement.

2.AtrianglewithverticesP(2,4),Q(4,3)andR(4,5)ismappedontoits
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image byanenlargementwithcentreC(2,2)andscalefactor2.

Findthe:

(i)coordinatesof

(ii)areaoftrianglePQR.Henceobtaintheareaoftriangle

3.PointQ(1,3)ismappedontoitsimage byanenlargementwith

centre O(0,0)andscalefactor2.

(i)Writedownthematrixofenlargement.

(ii)findthecoordinatesof

4.AtrianglewithverticesP(2,1),Q(3,1)andR(0,3)ismappedonits

image bythematrixtransformation Triangle

isthenmappedonto byanothermatrixtransformation

(i)Findthecoordinatesof and

(ii)DescribefullythesinglematrixtransformationthatPQRonto

(iii)Findtheareaoftriangle

5.AtrianglewithverticesP(1,1),Q(3,2)andR(2,4)ismappedontoits

image byanenlargementwithcentreC(1,1)andscalefactor2.

Findthe:

(i)coordinatesof

(ii)areaoftrianglePQR.Henceobtaintheareaoftriangle
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6.AtrianglewithverticesP(0,2),Q(1,4)andR(2,2)isreflectedintheline

xy=0togivetriangle Triangle isthenmappedonto

byanenlargementwithcentreO(0,0)andscalefactor2.

(a)Writedownthematrixforthe:

(i)reflection (ii)enlargement

(b)Findthecoordinatesof and

(c)FindthematrixofasingletransformationwhichwouldmapPQRonto

7.Findthescalefactorandcentreofenlargementthatmapsatrianglewith

verticesP(1,2),Q(3,3)andR(0,3)ontoitsimages and

8.Underanenlargementofscalefactor3,theimageofpointP(1,2)is

Findthecoordinatesofthecenterofenlargement.

9.AtrianglewithverticesP(3,3),Q(2,5)andR(2,2)ismappedontoits

image and byanenlargement.Findthe

scalefactorandcentreofenlargement

10.Underanenlargementofscalefactor3,theimageofpointP(0,3)is

Findthecoordinatesofthecenterofenlargement.

11.Findthescalefactorandcentreofenlargementthatmapsalinewith

endpointsP(2,0)andQ(3,1)ontoitsimage and

12.AquadrilateralwithverticesP(3,9),Q(5,7),R(3,6)andS(1,6)is

mappedontoitsimage and byan

enlargement.Findthe:

(i)scalefactorandcentreofenlargement
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(ii)areaofPQRS.Henceobtaintheareaof

ROTATION

Summary:

1.Inrotation,anobjectisturnedaboutapointcalledthecentreofrotation

2.(i)Rotationisdescribedbystatingitscentre,angleofrotationand

directionofrotation.

3.(i)Anticlockwiserotationispositiveandclockwiserotationisnegative

(ii)A90anticlockwiserotationiscalledapositivequarterturn

(iii)A90clockwiserotationiscalledanegativequarterturn

(iv)A180rotationiscalledahalfturn

(v)Arotationof360(fullrotation)takestheobjectbacktoitsoriginal

position

(vi)Arotationof270inanygivendirectionisthesameasarotationof

90intheoppositedirection

4.Thesketchbelowshowshowtolocatetheimage ofpointPafteran

anticlockwiserotationthroughanangleaboutpointO:

Intheabovesketch,distance and

EXAMPLES:

1.AlinesegmentwithendpointsP(4,5)andQ(0,7)ismappedontoits

imagebyapositivequarterturnaboutpoint(2,1).Findthecoordinatesof

theimageofPQ


O P
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2.FindthecoordinatesoftheimageofalinesegmentwithendpointsP(2,

4)andQ(1,7)afteranegativequarterturnaboutpoint(3,2)

3.FindthecoordinatesoftheimageofalinesegmentwithendpointsP(5,

6)andQ(4,1)afterahalfturnaboutpoint(1,2)

4.FindthecoordinatesoftheimageofpointP(5,4)afteraclockwise

rotationof270aboutpoint(3,2)

5.FindthecoordinatesoftheimageofatrianglewithverticesP(5,4),Q(8,

4)andR(5,7)afterapositivequarterturnaboutpoint(3,2)

ROTATIONABOUTTHEORIGIN

Summary:

Ifthecentreofrotationislocatedattheorigin,thenthisrotationcanbe

describedbya22matrixusingtheimagesofI(1,0)andJ(0,1)ofaunit

square

EXAMPLES:

1.UsethepointsI(1,0)andJ(0,1)tofindthematrixcorrespondingto:

(i)apositivequarterturnabouttheorigin

(ii)anegativequarterturnabouttheorigin

(iii)ahalfturnabouttheorigin

2.GiventhatHdenotesahalfturnabouttheoriginandXdenotesa

reflectioninthexaxis,findasinglematrixtransformationequivalenttoXH

3.AtrianglewithverticesP(3,2),Q(8,4)andR(5,7)ismappedontoits

imagebyapositivequarterturnabouttheorigin.

(a)Writedownthematrixfortherotation
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(b)FindthecoordinatesoftheimageofPQR

4.FindthecoordinatesoftheimageofatrianglewithverticesP(3,2),Q(6,

2)andR(6,5)afteranegativequarterturnabouttheorigin

5.FindthecoordinatesoftheimageofatrianglewithverticesP(8,6),Q(4,

10)andR(2,6)afterahalfturnabouttheorigin

6.AtrianglewithverticesP(2,1),Q(4,4)andR(2,4)isreflectedintheliney

=0togettriangle Triangle isthengivenanegative

quarterturnabouttheorigintogettriangle

(i)Drawthethreetrianglesonthesameaxes.Useascaleof2cmto1unit

(ii)Writedownthecoordinatesof and

(iii)Useyourgraphtodescribefullythetransformationwhichmaps

backontoPQR.

FINDINGTHECENTREANDANGLEOFROTATION

Summary:

1.Whentheobjectanditsimagearegiven,thecentreofrotationislocated

asfollows:

(i)Jointwocorrespondingpointsoftheobjectandtheimageshape

(ii)Constructaperpendicularbisectorofthisline

(iii)Repeatforanotherpairofcorrespondingpoints

(iv)Theperpendicularbisectorsmeetatthecentreofrotation

2.Tofindtheangleofrotation,youmeasuretheangleformedbyjoining

correspondingpointstothecentreofrotation.Thisanglemaybepositive

ornegativedependingonthedirectionofrotation
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EXAMPLES:

1.AtrianglewithverticesP(5,4),Q(8,4)andR(5,7)ismappedontoits

image and afterarotation.

(i)Drawthetwotrianglesonthesameaxes.Useascaleof1cmto1unit

(ii)Findthecentreandangleofrotation

2.AlinesegmentwithendpointsP(6,2)andQ(8,4)ismappedontoits

image and afterarotation.TheimageofPQisfurther

rotatedthroughahalfturntogivetheimage

(i)Drawthetwolinesonthesameaxes.Useascaleof1cmto1unit

(ii)Findthecentreandangleofrotation

(iii)Findthecoordinatesof

2.AlinesegmentwithendpointsP(6,2)andQ(8,4)ismappedontoits

image and underarotation.TheimageofPQfurther

undergoesaclockwiserotationof60togivetheimage

(i)Drawthetwolinesonthesameaxes.Useascaleof1cmto1unit

(ii)Findthecentreandangleofrotation

(iii)Findthecoordinatesof StatetheangleformedbetweenPQ

and
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EER:

1.FindthecoordinatesoftheimageofatrianglewithverticesP(8,6),Q(4,

10)andR(2,6)afterahalfturnaboutpoint(3,2).

2.AtrianglewithverticesP(1,1),Q(2,4)andR(4,0)undergoesapositive

rotationof90abouttheorigintogivetriangle Triangle

isthenreflectedintheliney=xtogivetriangle

(i)Drawthethreetrianglesonthesameaxes.Useascaleof1cmto1unit

(ii)Useyourgraphtodescribefullyasingletransformationwhichis

equivalenttothetwosuccessivetransformations

(iii)FindthematrixofasingletransformationwhichmapsPQRonto

3.AtrianglewithverticesP(3,2),Q(8,4)andR(5,7)ismappedontoits

imagebyapositivequarterturnabouttheorigin.

(a)Writedownthematrixfortherotation

(b)FindthecoordinatesoftheimageofPQR:

(i)usingmatrices

(ii)byconstruction

4.AtrianglewithverticesP(2,3),Q(2,2)andR(4,2)ismappedontoits

image and underarotation.Theimageof

trianglePQRfurtherundergoesarotationof52togivetheimage

(i)DrawthetrianglePQRanditsimage onthesameaxes,
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Useascaleof2cmto1unit

(ii)Findthecentreandangleofrotation

(iii)Findthecoordinatesof Statetheangleformedbetween

PQRand

5.(a)UsethepointsI(1,0)andJ(0,1)tofindthematrixcorrespondingto:

(i)areflectioninthelinex+y=0

(ii)apositivequarterturnabouttheorigin

(b)Findthecoordinatesoftheimagewhenthepoints:

(i)P(2,2)andQ(4,2)undergoareflectioninthelinex+y=0togive

and

(ii) and undergoapositivequarterturnabouttheorigintogive

and

(c)ByplottingPQanditsimagesonthesameaxes,describeasingle

transformationthatwouldmap backontoPQ
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TRIGONOMETRY

Summary:

1.Trigonometrydealswiththerelationshipsbetweenthesidesandangles

ofatriangle

2.Arightangledtrianglehasthefollowingsidesrelativetoangle:

3.Foranyangleinarightangledtriangle:

(i) (ii) (iii)

4.Toremembertheaboveratios,usetherelationSOHCAHTOA

EXAMPLES:

1.Studythetrianglebelow:

Writedowntheratiosfor:

(i) (ii) (iii) (iv) (v) (vi)

2.Usingacalculator,findthevalueof:

(i)Sin30 (ii)Cos45 (iii)Tan60(v)Sin50 (vi)Cos75 (vii)Tan

45



Opposit

Adjacen

Hypotenus


4cm

5c 
3cm
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3.Usingacalculator,findthevalueofif:

(i) (ii) (iii) (iv)

(v) (vi)

4.Findthesizeoftheanglemarkedinthefollowingtriangles:

(i) (ii)

(iii) (iv)

5.Findthelengthofthesidemarkedxinthefollowingtriangles:

(i) (ii)

(iii) (iv)

6.Findthelengthmarkedxinthefollowingfigures:

(i) (ii)


45cm10cm



84c

36c



7cm14cm


3cm

5c

x14cm 36
8cm

x
48

x12cm

60
6cm

x

30

RQP
52

25 12cm

S

x

10c
32

38

x

P

Q

R

S
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(iii) (iv)

(v) (vi)

(vii)

7.Aladder12mlongleansagainstawallandmakesanangleof30with

thewall.Find:

(i)howhighupthewalldoestheladderreach

(ii)howfarfromthewallisthefootoftheladder

8.Findtheareaofarectanglewhosediagonalis10cmlongandmakesan

angleof55withoneofthesides

9.Anisoscelestrianglehasabaseof16cmandaverticalangleof64.

Findtheheightandareaofthetriangle

10.Findtheareaofaregularpentagonofside10cm

Hint:Dividethefigureinto5trianglesandfindtheangleofeachatthe

centreRequiredarea=5areaofonetriangle

x
R

Q

P
40

10

S25cm
50 30

P Q R

S

12c

x

60 25
P Q R

S

9cm

x

S

RQP

14c

x

35

10

47cm

S

RQP

x

30 35
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12.Findthelengthoftheshadowofaverticalpole60cmtallwhenthesun

isat 56tothehorizontal

13.Ashipsails35kmonabearingof042.Calculate:

(i)howfareasthasittravelled

(ii)howfarnorthhasittravelled

14.Ashipsails35kmonabearingof243.Calculate:

(i)howfarsouthhasittravelled

(ii)howfarwesthasittravelled

15.Aladder9mlongleansagainstawallwithitsfoot5mawayfromthe

wall.Findtheanglebetweentheladderandthewall

16.Anisoscelestrianglehassidesoflength8cm,8cmand5cm.Findthe

anglebetweenthetwoequalsides

17.Findtheacuteanglebetweenthediagonalsofarectanglewhosesides

are5cmand8cm

18.AmanwalksfromtownP9kmduenorththen12kmdueeasttotown

Q.CalculatethedistanceandbearingofPfromQ

19.Aboatsails15kmonabearingof000.Itthensails8kmdueEast.

Calculatethedistanceandbearingoftheshipfromitsstartingpoint

20.TwoshipssetofffromportPatthesametime.Oneshipsails8kmon

a

bearingof030toreachpointQandtheothershipsails15kmona

bearing

of120toreachpointR.Calculatethe:

(i)distanceandbearingofRfromQ

(ii)areaofthefigureboundedbyPQR
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EER:

1.Aroadisinclinedat30tothehorizontal.Findtheverticalheightclimbed

whenacartravels800muptheroad

2.Thestretchedstringofakiteis120mlongandmakesanangleof30

withthehorizontal.Findtheheightofthekiteabovetheground

3.Findthevolumeofaconewhoseverticalangleis60andslantside

14cmlong

4.Findtheareaofaregularnonagonofside10cm

5.Inthefigurebelow,ADisperpendiculartoBC,AD=DB,AC=9cmand

angleCAD=30

FindthelengthofAB

6.ThefigurebelowshowsaprismABCDEFofuniformtriangular

crosssectionABFinwhichFGisperpendiculartoABsuchthatAFG=

30,AFB=80

503012c

20c

A

B

C

D
F

E

G

30

A B

C

D9c
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GiventhatAF=12cmandBC=20cm,findthevolumeoftheprism

6.ABCDisaquadrilateralinwhichAB=6cm,AC=10cm,CD=5cm,angles

ABCandCDAare90each.Calculatethe:

(i)lengthofBC

(ii)sizeofangleACD

7.Inthefigurebelow,theanglesVAC,VABandBACareall90.Findthe

valueofh,ifBC=60cm

8.Aladder13mlongleansagainstawallwithitsfoot5mawayfromthe

wall.Find:

(i)howhighupthewalldoestheladderreach

(ii)theanglebetweentheladderandthewall

9.IfSQ=9cm,findthelengthofPRinthediagrambelow

10.IfCD=8cm,findthelengthofABinthediagrambelow

S

RQP
40 30

9c

8c

B

DCA
45 60

60c
CB

30

h

A

38

V
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11.IfAB=10cm,findthelengthofADandBDinthediagrambelow

12.IfAB=14cm,findthelengthofBCinthediagrambelow

13.IfBD=40cm,findthelengthofABandCDinthediagrambelow

14.Arectangularpieceofcardboardmeasuring27cmlongand15cmwide

restsagainstaverticalwallasshownbelow

25

27c

15c

A

B

C

D

10c

A

DCB
30 50

14c

BCD

A

15

50

DCB

A

30

38

40cm
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GiventhatangleDAY=25,findtheheightofCabovetheground

15.IfQR=15cm,findthelengthofPSandPQinthediagrambelow

16.Aregularhexagonofside8cmformthecrosssectionofaprism20cm

long. Findthe:

(i)areaofthecrosssectionoftheprism

(ii)volumeoftheprism

17.Inthefigurebelow,chordABsubtendsanangleof120atthecentreO

ofthecirclewhoseradiusis7cm

Findthe:

(i)shortestdistanceofchordABfromthecentre

(ii)perimeteroftheshadedsegment

(iii)perimeteroftheregionenclosedbetweenchordABandthe

majorarc

7c120

A B

O

40 20
P Q R

S

15c
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ANGLESOFELEVATIONANDDEPRESSION

Summary:

(i)Angleofelevationistheangleabovethehorizontaltoseeanobject

upwards

(ii)Angleofdepressionistheanglebelowthehorizontaltoseeanobject

downwards

(iii)Theaboveanglesareillustratedasfollows:

EXAMPLES:

1.Theangleofelevationofthetopofthetowerfromapoint12maway

fromitsfootis60º.Calculatetheheightofthetower

2.Theangleofdepressionofaboatfromthetopofatower25mhighis

30º.Findhowfaristheboatfromthefootofthetower

3.Aman15mtallis20mawayfromatower30mhigh.Findtheangleof

elevationofthetopofthetower

4Whenaman18mtallis12mawayfromatower,theangleofelevation

ofthetopofthetoweris30º.Findtheheightofthetower.

5.Fromapoint40mawayfromthefootofthebuilding,theanglesof

elevationofthetopandbottomofaflagpoleontopofabuildingare58º

and50ºrespectively. Findthe:

(i)heightofthebuilding

Angleof

Angleof

depression
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(ii)heightoftheflagpole

6.TheanglesofelevationofthetopofthetowerfrompointsPandQ15m

apartonthesamesideofthetowerare60ºand40ºrespectively.Calculate

the: (i)heightofthetower

(ii)distanceofPfromthefootofthetower

7.TheanglesofelevationofthetopofthetowerfrompointsPandQ54m

apartoneithersideofthetowerare45ºand30ºrespectively.Calculatethe:

(i)heightofthetower

(ii)distanceofPfromthefootofthetower

8.BuildingA125mhighis43mawayfrombuildingB.Whenaman15m

tallstandsontopofAandBrespectively,theanglesofdepressionofa

pointPbetweenthebuildingsare30ºand40º.FindtheheightofbuildingB.

9.Fromthetopofabuilding100mhightheanglesofdepressionofthetop

andbottomofatowerare30ºand60ºrespectively.Findtheheightofthe

tower

10.Fromthetopofatower50mhightheanglesofelevationand

depressionofthetopandbottomofabuildingare20ºand27ºrespectively.

Findtheheightofthebuilding

11.Fromthebottomandtopofatower60mhightheanglesofelevationof

thetopofabuildingare60ºand30ºrespectively.Findtheheightofthe

building

12.Aflagmastslantstowardsthewestatanangleof13ºthevertical.

FromapointQtotheeastand20mawayfromthefoot,Fofthemast,the

angleofelevationofthetopTofthemastis35º.FromanotherpointRto

thewestofthemast,theangleofelevationofthetopTis22º.IfQ,FandR

areonlevelground,Findthe:

(i)verticaldistanceofthetopTfromtheground

(ii)distanceofthefootofthemastFfromR



11

(iii)lengthTF

EER:

1.Theangleofdepressionofaboatfromthetopofatower40mhighis

30º.Findhowfaristheboatfromthefootofthetower

2.Findthelengthoftheshadowofaverticalpole60mtallwhentheangle

ofelevationofthesunis56.

3.Theangleofelevationofthetopofatowertoaman17mtalland20m

awayfromthetoweris43º.Findtheheightofthetower.

4.Theanglesofelevationofthetopofthetowerare30ºand50ºfromtwo

points10mapartonthesamesideofthetower.Findhowtallisthetower

5.Theshadowofaverticalpostincreasesby10mwhentheangleof

elevationofthesunchangesfrom45to30.Findtheheightofthepost.

6.Theanglesofelevationofthetopofatower80mhightotwomen

standingoneithersidesofthetowerare45ºand60ºrespectively.Findthe

distancebetweenthetwomen

7.Findtheheightofaverticalpostthatcastsashadow20mlongwhenthe

angleofelevationofthesunis53.

8.Theangleofelevationofthetopofatower50mhighfromthefootofa

hillis30ºandangleofelevationofthetopofahillfromthefootofatower

is60º.Calculatetheheightofthehill

9.Fromthetopofatower90mhigh,theanglesofdepressionoftwoships

oneithersidesofthetowerare30ºand45º.Findthedistancebetweenthe

twoships

10.Fromthetopofahouse40mhigh,theanglesofdepressionofthetop

andbottomofatowerare30ºand60º.Findtheheightofthetower
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11.Fromthetopofahouse80mhigh,theanglesofelevationand

depressionofthetopandbottomofahillare60ºand30ºrespectively.

Findtheheightofthehill

12.OnashorerunningfromeasttowestaretwoportsPandQwhichare

18kmapart.TownRonanislandonthesamelevelasPandQisona

bearingof230fromPand140fromQrespectively.Apilotflyingaplane

aboveportPobservestownRatanangleofdepressionof6.Calculatethe:

(i)distancesPRandQR

(ii)verticalheightoftheplaneaboveP

(iii)angleofelevationoftheplanefromportQ

13.ThreetownsA,BandClieonthesamelevelground.TownBis15km

awayfromtownC.ThebearingsoftownsBandCfromAare060and

150respectively.ThebearingofCfromBis200.Toapilotflyingan

aircraftaboveA,theangleofdepressionofCis75.Calculatethe:

(i)distancesABandAC

(ii)verticalheightoftheaircraftaboveA

(iii)angleofelevationoftheaircraftfromB

14.Fromthetopofatower50mhigh,theanglesofdepressionoftwo

boatsare45ºand30ºrespectively.Findthedistancebetweentheboats,if

theyare: (i)onthesamesideofthetower

(ii)oneithersidesofthetower

15.TheangleofelevationofthetopofatowerfromapointPduesouthof

thetoweris38ºandfromanotherpointQdueeastofthetoweris29º.Find

theheightofthetower,ifdistancePQ=50m.
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TRIGONOMETRYOFSPECIALANGLES

Summary:

(i)Theexacttrigonometricratiosof3045and60canbeobtained

withoutacalculator

(ii)Anequilateraltrianglesplitintotworightangledtrianglescanbeused

toworkoutthesine,cosineandtangentof30and60

(iii)Arightangledisoscelestrianglecanbeusedtoworkoutthesine,

cosineandtangentof45

EXAMPLES:

1.Withoutusingtablesoracalculator,findthevalueof:

(i)Sin30 (ii)Cos30 (iii)Tan30(v)Sin60 (vi)Cos60 (vii)Tan

60Soln

Hint:Useanequilateraltrianglewithsides2unitslong

2.Withoutusingtablesoracalculator,findthevalueof:

(i)Sin45 (ii)Cos45 (iii)Tan45

Soln

Hint:Usearightangledisoscelestrianglewithtwosidesofunitlength

3.Withoutusingtablesoracalculator,findthevalueof:

(i) (ii)2Sin30+3Cos60Tan45

(iii)
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4.Usethefactthat toexpress asasurdand

simplify

EER:

1.Withthehelpofanequilateraltriangleandarightangledisosceles

triangle,copyandcompletethetablebelow:

 30 45 60

Sin

Cos

Tan

2.Expressasasurdandsimplify:

3.Withthehelpofanequilateraltriangle,showthat .Hence

withoutusingtablesorcalculators,findthevalueof

THESINEANDCOSINERULE

Summary:

1.Thesineandcosinerulesareusedtosolveproblemsinvolvingany

triangle 2.Ageneraltrianglehasthefollowingsidesrelativetoits

angles:

A B

C ab

c
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3.(i)Thesinerulerelatesthesidesandanglesofanytriangleasfollows:

(ii)Thesineruleisusedwhenwearegivenanangleanditsoppositeside

4.(i)Thecosinerulerelatesthesidesofanytriangleandoneofitsangles

asfollows:

(ii)Thecosineruleisusedwhenwearegiventwosidesandtheincluded

angleorthreesides

5.Theareaofanytriangle Or Or

6.Inanytriangle:

(i)Thethreeanglesaddupto180

(ii)Thelargestangleisalwaysoppositethelongestside

(ii)Thesmallestangleisalwaysoppositetheshortestside

7.Theradiusofacirclecircumscribinganytriangleisobtainedusingthe

relation:

EXAMPLES:
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1.FindthesizeofanglePRQinthefollowingdiagrams:

(i) (ii)

2.FindthelengthofsideYZinthefollowingdiagrams:

(i) (ii)

Theanglesinatriangleaddto180

 X=45

3.Findtheareaofthegiventrianglebelow:

4.Atrianglehassidesoflength3cm,5cmand7cm.Findthe:

(i)sizeofitslargestangle

(ii)areaofthetriangle

(iii)radiusofthecirclecircumscribingthetriangle.

5.FindthelengthofCDinthegivenfigurebelow

R

9c4c

75
P Q

Y

4c

40
Z X

95

12c

8cm

30

A

50 3560

B

C D

12m

R

Q

P

4c 42c

69c

Y

3c

35
X Z7cm
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6.ThefigurePQRSbelowrepresentsaquadrilateralpieceoflanddivided

intothreetriangularplotssuchthatQT=100m,RS=80m,anglePQT=30º,

anglePRT=45ºandanglePRS=100º

Calculatethe:

(i)lengthofPTandPScorrectto4significantfigures

(ii)perimeteroftheland

(iii)areaoftheland

7.ThepointsP,QandRareonlevelground.AverticalflagpoleSTstands

betweenPandQsuchthatQis15mawayfromS,thebaseofthepole.

TheanglesofelevationofTfromPandQare48ºand36ºrespectively.If

anglePQR=35ºandQR=13m,calculatethe:

(i)heightoftheflagpoleST,

(ii)lengthPQ,

(iii)angleofelevationofTfromR.

8.TwoshipssetofffromportPatthesametime.Oneshipsails70kmon

a

bearingof050toreachpointQandtheothershipsails150kmona

bearing

of110toreachpointR.

(a)Calculatethe:

(i)distanceandbearingofRfromQ

100m

P

RTQ
30 45

80m100

S
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(ii)areaofthefigureboundedbyPQR

(b)Ifbothshipstakethourstoreachtheirdestinationandthespeedof

the

fastershipis findthe:

(i)valueoft

(ii)speedoftheslowership

9.PortBis25kmeastofportC.AnavigatorobservesthatthebearingofC

from

hisshipis310ºandthatofBis018º.

(a)Calculatethe:

(i)distanceandbearingoftheshipfromB

(ii)distanceandbearingoftheshipfromC

(b)Iftheshipbeginstosailataspeedof10kmh-1onthebearingof

240º,

determinethedistanceandbearingoftheshipfromCafter48

minutes.

10.Inthefigurebelow,chordABsubtendsanangleof120atthecentreO

ofthecirclewhoseradiusis7cm

Findthe:

(i)lengthofchordAB

7c120

A B

O
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(ii)areaoftheshadedsegment

11.Thefigurebelowshowsawatertroughcutfromahorizontalcylindrical

tankoflength250cmandradius70cm.ABandCDarechords60cmlong

andbelowthecentreofthetank

Findthe:

(i)areaofthecrosssectionofthetrough

(ii)volumeofwaterinlitresrequiredtofillthetrough

EER:

1.CalculatetheareaoftriangleABCinwhichAB=5cm,AC=4cmand

angleBAC=150.

2.Inthefigurebelow,PQ=8cm,QR=6cm,RS=12cm,anglePQR=90

andanglePRS=130.

CalculatetheareaofthequadrilateralPQRS

3.IntriangleABC,angleBAC=120,BC=20cmandAC=8cm.Findthe

6c

8c 12c
130

P S

Q R

B

250c
60c

A

CD



20

sizeofangleABC

4.Aboatsails7kmonabearingof306andthenafurther11kmona

bearingof070.Calculatethedistanceandbearingofthereturnjourney

5.Atrianglehassidesoflength4cm,42cmand69cm.Findthe:

(i)sizeofitslargestangle

(ii)areaofthetriangle

6.Calculatetheareaofatrianglewithsidesoflength5cm,7cmand9cm.

7.Aboatsails22kmonabearingof042andthenafurther30kmona

bearingof090.Calculatethedistanceandbearingofthereturnjourney

8.Calculatetheareaofatrianglewhosesidesare5cm,7cmandtheangle

betweenthemis135.

9.PQRrepresentsatriangularplotoflandinwhichPQ=36m,PR=44m

and

angleQPR=68.Calculatethe

(i)lengthofQR

(ii)sizeofanglePRQ

(iii)areaoftheplot

10.FromportP,shipQlies11kmawayonabearingof041andRlies8km

away

onabearingof341.Calculatethe:

(i)distanceandbearingofQfromR

(ii)areaofthefigureboundedbyPQR

11.ABCDisaquadrilateralinwhichAB=4cm,BC=5cm,CD=10cm,angle

ABC=80andangleACD=30.Calculatethe:

(i)lengthofAC
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(ii)sizeofangleACB

(iii)lengthofAB

(iv)areaofquadrilateralABCD

12.Inthediagrambelow,ABCDisarectanglewithCF=10cm,EF=8cm,

angleBFC=50andangleEFA=52.

Calculatethe:

(i)lengthofBCandAB

(ii)areaoftriangleCEF

13.ApointPis10kmduenorthofQ.AmanwalksfromQonabearingof

030.Calculatehowfarhetravelsbeforeheis:

(i)equidistantfromPandQ

(ii)ascloseaspossibletoP

(iii)northeastofP

14.ABCDisaquadrilateralinwhichAB=7cm,BC=6cm,DA=4cm,angle

BAD=60andangleBCD=90.Calculatethe:

(i)lengthofBDandCD

(ii)sizeofangleADC

(iii)lengthofAB

EA

50

52

10c

8c

B

F

C

D
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(iv)areaofquadrilateralABCD

15.InatriangleABC,AC=8cm,BC=7cmandAB=12cm.Findthe:

(i)largestangleofthetriangle,

(ii)sizeofangleQPR

(iii)areaoftriangle.

(iv)radiusofthecircumcircleofthetriangle.

16.Anequilateraltriangleisinscribedinacircleofradius6cm.Calculate

thelengthofthesideofthetriangle.

SOLVINGTRIGONOMETRICEQUATIONS

Summary:

1.Trigonometricequationsaresolvedusingbothacalculatoranda

quadrantdiagram

2.Aquadrantdiagramisacirclecentredattheorigininthexyplaneand

markedasfollows:

180

270

360

90

0
+veve

+ve

ve

A

CT

S
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A=Alltheratiosarepositive,C=Onlycosineispositive,

T=Onlytangentispositive,S=Onlysineispositive

3.ThetermACTSisusedtorememberthequadrants

4.Anglesaremeasuredfromthepositivexaxisinananticlockwise

direction

5.Theacuteanglesubtendedwiththexaxisinanyquadrantiscalleda

referenceangle

6.Anglesgreaterthan90andtheircorrespondingreferenceangleshave

thesametrigonometricfunctionvalues(Thesignsmaydifferdependingon

thequadrantenclosingthereferenceangle)

7.Inthequadrantdiagrambelow,45isthereferenceangleof135

From(6)aboveitfollowsthat:

(i)

(ii)

(iii)

EXAMPLES:

1.Withoutusingtablesoracalculator,findthevalueof:

(i)Sin150 (ii)Cos150 (iii)Tan150 (v)Sin315

(vi)Cos315 (vii)Tan315 (vii)Sin240 (viii)Cos240

45 135

A

CT

S
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(ix)Tan240 (x)Sin390 (xi)Cos390 (xii)Sin510

(xiii)Cos510 (xiv)Tan510 (xv)Cos780 (xvi)tan765

Soln

Hint:Expressthegivenangleintermsofitsreferenceangleonaquadrant

diagram

2.Giventhatsin=05for0<<360,findthetwopossiblevaluesof

Soln

Hint:Thefirstangleisgotfromacalculatorandtherestfromaquadrant

diagram

3.Solvetheequation2cos1=0for0<<360

4.Solvetheequation for0<<360

5.Solvetheequation for0<<360

6.Giventhatsin=05for0<<360,findthetwopossiblevaluesof

Soln

Hint:Firstignorethenegativesignandfindthereferenceanglefroma

calculator

Usethisangleinthequadrantswherethesinefunctionisnegative

7.Solvetheequation2cos+1=0for0<<360

8.Solvetheequationtan=1for0<<360

9.Giventhat for0<<360,findthefourpossiblevalues

of

10.Giventhat andisobtuse,findwithoutusingtablesora

calculatorthevalueof:
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(i)cos

(ii)tan

Soln

Hint:ThesinefunctionispositiveinbothquadrantsAandSbutsinceis

obtuse,thenquadrantAiseliminated

11.Giventhat for0<<270,findwithoutusingtablesora

calculatorthevalueof:

(i)sin

(ii)cos

(iii)sincos

(iv)

Soln

Hint:ThetangentfunctionisnegativeinbothquadrantsSandCbutsince

liesbetween0and270,thenquadrantCiseliminated

12.Giventhat for90<<270,findwithoutusingtablesora

calculatorthevalueofsincos

Soln

Hint:ThetangentfunctionispositiveinbothquadrantsAandTbutsince

liesbetween90and270,thenquadrantAiseliminated

13.Giventhat for180<<360,findwithoutusingtablesor

acalculatorthevalueof:
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(i)sin

(ii)tan

(iii)cossin

Soln

Hint:ThecosinefunctionisnegativeinbothquadrantsSandTbutsince

liesbetween180and360,thenquadrantSiseliminated

14.Giventhat andisreflex,findwithoutusingtablesora

calculatorthevaluesof:

(i)

(ii)

Soln

Hint:ThetangentfunctionisnegativeinbothquadrantsSandCbutsince

isreflex,thenquadrantSiseliminated

15.Giventhat findwithoutusingtablesoracalculatorthe

possiblevaluesofcossin

Soln

Hint:ThetangentfunctionispositiveinbothquadrantsAandT.Thusboth

quadrantsarevalidsincehasnorestriction

16.Giventhat and whereAandBarebothacute

angles,findwithoutusingtablesoracalculatorthevalueof
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Soln

Hint:AnglesAandBarebothacuteinquadrantA

EER:

1.Withoutusingtablesoracalculator,findthevalueof:

(i)Sin225 (ii)Cos225 (iii)Tan225 (v)Sin300

(vi)Cos300 (vii)Tan300 (vii)Sin240 (viii)Cos750

(ix)Tan210 (x)Sin210 (xi)Cos480 (xii)Sin330

2.Solvetheequation for0<<360

3.IntriangleABC,angleBAC=20,BC=3cmandAC=5cm.Findthetwo

possiblevaluesofangleABC

4.Ifcosx=0634for90<x<270,findthetwopossiblevaluesofx

5.If3tanx2=4cos35for0<x<360,findthetwopossiblevaluesofx

6.Giventhattan35=07,withoutusingtablesoracalculator,findthe

valueof: (i)tan145 (ii)2tan215+

10tan325

7.Findthetwopossibleanglesintherange0oto360owhichsatisfythe

equations:(i)sinx=04210 (ii)cosx=08660 (iii)tanx=2106

8.Giventhat for0<<360,findthefourpossiblevalues

of

9.Giventhat andisacute,findwithoutusingtablesora

calculatorthevaluesofcosandtan

10.Ifcos=05for0<<360,findthetwopossiblevaluesof
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11.Giventhat for180<<360,findwithoutusingtablesor

acalculatorthevaluesofsinandcos

12.Withoutusingtablesorcalculatorsfindthevaluesofthefollowingin

surdform

(i)cos780 (ii)sin315 (iii)tan585

GRAPHINGTRIGONOMETRICCURVES

Summary:

1.(i)Thesineandcosinecurveshavehillsandvalleysincontinuousform

(ii)Theheightofsuchhillsiscalledtheamplitude

(iii)Thedistancefromthetopofahilltothenextiscalledtheperiod

(iv)Themaximumandminimumvaluesofthefunctionoccuratitsturning

points

(v)Bydrawingsuitablelines,thedrawngraphscanbeusedtosolve

relatedequations

2.Considerageneralfunctiony=ASinx:

(i)Amplitude=A

(ii)Period

EXAMPLES:

1.Findtheamplitudeandperiodofthefunctiony=3Sin2x
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2.(a)Drawagraphofy=Sinxfor0x360usingintervalsof30

(useascaleof1cm:30onthex-axisand2cm:1unitonthey-axis)

(b)Useyourgraphtosolvetheequations:

(i)Sinx=0

(ii)Sinx=05

(iii)Sinx=05

(c)Statetheamplitudeandperiodofy=Sinx

3.(a)Drawagraphofy=Cosxfor0x360usingintervalsof30

(useascaleof1cm:30onthex-axisand2cm:1unitonthey-axis)

(b)Useyourgraphtosolvetheequations:

(i)Cosx=0

(ii)Cosx=05

(iii)Cosx=05

(c)Statetheamplitudeandperiodofy=Cosx

3.(a)Drawagraphofy=3Cosx4Sinxfor0x360usingintervalsof

30.(useascaleof1cm:30onthex-axisand2cm:1unitonthey-

axis)

(b)(i)Statetheminimumandmaximumvaluesof3Cosx4Sinx

(ii)Statethevalueofxatwhichthemaximumvalueofyoccur

(c)Useyourgraphtosolvetheequations:

(i)3Cosx4Sinx=0

(ii)3Cosx4Sinx+1=0
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(d)Statetherangeofvaluesofxforwhich3Cosx4Sinx<4

4.(a)Drawonthesameaxes,thegraphsofy=Sin2xandy=3Cosx2

for

0x360usingintervalsof30.(useascaleof1cm:30onthe

x-axis

and2cm:1unitonthey-axis)

(b)Useyourgraphstosolvetheequation3Cosx2=Sin2x

(c)Statetheamplitudeofy=3Cosx2

5.(a)Drawonthesameaxes,thegraphsofy=4Co2xandy=2Sin(2x+30)

for

0x180usingintervalsof15.(useascaleof1cm:15onthe

x-axis

and2cm:1unitonthey-axis)

(b)Useyourgraphstosolvetheequation4Cos2x2Sin(2x+30)=0

(c)(i)Statetheamplitudeofy=4Cos2x

(ii)Statetheperiodofy=2Sin(2x+30)

EER:
1.(a)Copyandcompletethetablebelowforthefunction

x 0 30 60 90 120 150 180 210 240

Sinx 05 08

7

05

Cos

x

08

7

05 087

y 03 13 037
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7 7

(b)Drawagraphof for0x240

(useascaleof2cm:30onthex-axisand2cm:05unitsonthey-axis)

(c)Useyourgraphtosolvetheequations:

(i)SinxCosx=0

(ii)SinxCosx=12

2.(a)Drawagraphof for0x360usingintervalsof

30.(useascaleof1cm:30onthex-axisand2cm:1unitonthey-

axis)

(b)Useyourgraphtosolvetheequations:

(i)Sinx+Cosx=0

(ii)Sinx+Cosx=1

(iii)2Sinx=12Cosx

3.(a)Onthesameaxes,drawthegraphsofy=3Cosx+2Sinxand

for0x90usingintervalsof15.(useascaleof2cm:15

onthex-axisand2cm:05unitsonthey-axis)

(b)Statetheminimumandmaximumvaluesof3Cosx+2Sinx

(c)Useyourgraphstosolvetheequations:

(i)3Cosx+2Sinx=25
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(ii)

4.(a)Drawonthesameaxes,thegraphsofy=2Cosxandy=Sin(x+30)

for

0x360usingintervalsof30.(useascaleof1cm:30onthe

x-axis

and1cm:05unitsonthey-axis)

(b)UseyourgraphstosolvetheequationSin(x+30)2Cosx=0

(c)Statetheamplitudesofthefunctions:

(i)y=Sin(x+30)

(ii)y=2Cosx
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VECTORS

Summary:

1.Avectorhasbothmagnitudeanddirection.

2. isthepositionvectorofpoint

3.ThemagnitudeorlengthormodulusofvectorOPisdenotedby

4.Toaddtwovectorsweaddthecorrespondingnumbers

5.Tosubtracttwovectorswesubtractthecorrespondingnumbers

6.Ascalarkmultipliedbyvector istreatedasfollows:

7.AdisplacementvectorABisrepresentedbyadirectedlinesegmentAB

as

shown:

ThevectorsABandBAareequalinlengthbutoppositeindirection

BA=AB

A

B
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8.InthetriangleOAB,thedisplacementOAfollowedbyABisequaltoa

single

displacementOB.

OB=OA+AB

AB=OBOA “Thevectortriangleequation”

9.IfvectorABisparalleltoCD,then

10.IfABCDisaparallelogram,thenthetwooppositesidesareparalleland

alsoequalinlength(AB=DCandAD=BC).

11.IfABisparalleltoBCwithacommonpointB,thenthepointsA,BandC

arecollinear( )

EXAMPLES:

1.GiventhepointsA(4,1)andB(12,16),findthe:

(i)columnvectorAB

(ii)lengthofAB

2.ThepositionvectorsofPandQare and respectively,findthe

O

A

B
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magnitudeofPQ

3.FindthedistancebetweenthepointsP(8,2)andQ(4,7)

4.Giventhat and findthe:

(i)positionvectorofB

(ii)

5.Giventhat and findthe:

(i)coordinatesofA

(ii)modulusofOA

6.GiventhepointsP(2,3)andQ(3,6),findthecoordinatesofR,if

7.GiventhepointsA(3,4)andB(9,2),findthecoordinatesofT,if

8.Giventhat and findthemagnitudeof

m.

9.Giventhevectors and findthelengthof
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10.Giventhevectors and findthe:

(i)columnvectorAC

(ii)modulusofAC

11.Giventhevectors and find:

(i)vectorPR

(ii)thelengthofPR

12.Giventhevectors and findthemagnitudeofBC.

13.If and findthevaluesofaandbsuchthat

14.If and findthevaluesofxandysuch

that

15.If and findthevaluesofxandysuchthat

15.ABCDisaparallelogramwithA(2,2),B(6,2)andC(2,1).Findthe
coordinatesofD.

16.ABCDisaparallelogramwithA(2,1),B(3,4)andC(1,2).Findthe
coordinatesofD
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17.PQRSisaparallelogramwithP(1,1),Q(5,3)andR(7,7).Findthe:
(i)columnvectorPS
(ii)coordinatesofS.

18.ABCDisaquadrilateralwithA(4,1),B(2,2,C(2,0)andD(0,3).Show
thatABCDisaparallelogram

19.Thevectors and areparalleltoeachother.Find

the
valueof

20.Thevectors and areparalleltoeachother.Findthe

valueof

21.ShowthatthepointsA(1,3),B(2,1)andC(8,3)arecollinear.

22.ShowthatthepointsP(1,5),Q(0,2)andR(2,4)arecollinear.

23.GiventhepointsA(2,1),B(1,5)andC(2,7),findthevalueofksuch
that

hencestatetheratio

24.InthevectortriangleOAB,MisapointonABsuchthatAM:AB=2:5.
Express:
(i)AMintermsofAB
(ii)MBintermsofAB
(iii)ABintermsofAM
(iv)ABintermsofMB
(v)OMintermsofOAandAB
(vi)OMintermsofOBandAB
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25.InthevectortriangleOAB,KisapointonABsuchthat3AK=2KB.
Express:
(i)AKintermsofAB
(ii)KBintermsofAB
(iii)AKintermsofKB
(iv)KBintermsofAK
(v)OKintermsofOAandAB
(vi)OKintermsofOBandAB

26.InthevectortriangleOAB,NisthemidpointofAB.Express:
(i)ONintermsofOAandAB
(ii)ONintermsofOBandAB

27.ThepositionvectorsofthepointsAandBare and

respectively.PointMisonABsuchthatAM:AB=2:3,findthe:

(i)columnvectorAB

(ii)columnvectorAM

(iii)positionvectorofM.

28.Giventhat andMisapointonABsuchthat

3AM=2MB,findthe:

(i)coordinatesofM

(ii)magnitudeofOM

29.Giventhat andMisthemidpointofAB,findthe:

(i)columnvectorAB
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(ii)positionvectorofM

30.Giventhat andpointEdividesABintheratio

1:3,findthepositionvectorofE.

31.Giventhat andMisthemidpointofAB,

(a)DrawavectordiagramshowingvectorAB

(b)Expressthefollowingvectorsintermsofaandb:

(i)AB

(ii)AM

(iii)OM

32.InatriangleOAB, andpointKdividesABintheratio

1:2,

Expressthefollowingvectorsintermsofaandb:

(i)AB

(ii)AK

(iii)OK

33.InatriangleOAB, andNisapointonABsuchthat

2AB=3NB.ExpressvectorONintermsofaandb.

34.InatriangleOAB, pointCdividesABintheratio2:3
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and
DisthemidpointofOC.

(a)Expressthefollowingvectorsintermsofaandb:
(i)AB
(ii)OC
(iii)BD

(b)TakingOastheorigin,pointA(15,20)andB(10,0),findthe:
(i)positionvectorofCin(a)(i)above.
(ii)coordinatesofC.
(iii)lengthofOC.

35.InatriangleOAB,MandNaremidpointsofOAandOBrespectively.
andPisapointonABsuchthat4AP=3AB.

(a)Expressthefollowingvectorsintermsofaandb:
(i)AB
(ii)OP
(iii)MB
(iv)NP

(b)ShowthatABisparalleltoMN.

36.InatriangleOAB,MandNaremidpointsofABandOBrespectively.
andPisapointonOMsuchthat3OP=2OM.

(a)Expressthefollowingvectorsintermsofaandb:
(i)AB
(ii)OM
(iii)PB
(iv)AP

(b)(i)ShowthatthepointsA,PandNarecollinear.
(ii)FindtheratioinwhichPdividesAN.

37.InatriangleOAB, PandQarepointsonOAandAB
respectivelysuchthat3OP=PA,AQ=2QBandNisthemidpointofOQ.
ANMisastraightlinewhichissuchthatAN=5NM.Givenalsothat

wherehisascalar.
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(a)Expressthefollowingvectorsintermsofaandb:
(i)OQ
(ii)AN
(iii)PN
(iv)NB

(b)ShowthatthepointsP,NandBarecollinear
(c)Findthevalueofh.

38.Inthefigurebelow,PisapointonADsuchthatPD:AP=1:2,

3OB=2BDandOC=3CE=3AP.

(a)Expressthefollowingvectorsintermsofaandb:

(i)AD

(ii)BP

(iii)DC

(b)ShowthatAD:OE=3:8

39.Inthefigurebelow, and







a

b

A

O

D

C E

P

B

P T Q

R

V

S

3a

3
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(a)Expressthefollowingvectorsintermsofaandb:

(i)RS

(ii)PV

(iii)RQ

(b)FindtheratioofRVtoRQ.

37.Inthefigurebelow, FandGarepointsonACsuchthat
AF:AB=3:4andAG:AC=2:3.PointDisonOAsuchthat
OD:DA=FB:BG=1:2.

(a)ExpressAGandACintermsofAB.Hencefindthefollowingvectors
in

termsofaandb:
(i)AB

(ii)AC

(iii)DG

(iv)OF

(b)FindtheratioDG:OC

39.Inthefigurebelow, andPR:RQ=2:1







O

A

D

B

C

F

G

a

b

p
S R

P

T
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(a)Expressthefollowingvectorsintermsofpandq:

(i)PQ

(ii)OR

(iii)SQ

(b)LineORandSQmeetatpointTsuchthatOT=hORandST=kSQ.
(i)ByexpressingOTintwodifferentways,findthevaluesofhandk
(ii)DeterminetheratioinwhichTdividesSQ

40.Inthefigurebelow,OABCisaparallelogramwhereOA=aand

AB=b.PointNisonOAsuchthatON:NA=1:2.

(a)Expressthefollowingvectorsintermsofaandb:

(i)AC

(ii)BN

(b)LineACandBNmeetatpointXsuchthatAX=hACandBX=kBN

(i)ByexpressingOXintwodifferentways,findthevaluesofhandk

C

O N A

X

B


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(ii)DeterminetheratioinwhichXdividesAC

35.InatriangleOAB, NandMarepointsofABandOB

respectively.LineONandAMmeetatpointTsuchthatAT=TMand

GiventhatOM=xOBandAN=yAB,Expressthevectors:

(i)AMandOTintermsofa,bandx.

(ii)ONandOTintermsofa,bandy,hencefindthevaluesofxandy.

EER:

1.GiventhepointsA(3,4)andB(9,1),findthecoordinatesofP,if

2.Giventhevectors and findthevaluesof

mandnforwhich

3.Giventhevectors and findthevaluesof

aandbforwhich

4.Giventhatvector and findthemagnitudeof

vector

5.Giventhatvector findthepossiblevaluesofxforwhich
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6.ThepositionvectorsofthepointsAandBare and

respectively.IfpointEdividesABintheratio1:3,findtheposition

vectorofE.

7.FindthedistancebetweenthepointsP(8,2)andQ(4,7)

8.GiventhepointsA(1,2),B(2,8),C(2,5)andD(4,y),findthevalueof

yforwhichABisparalleltoCD.

9.Giventhevectors and findthevaluesof

aandbforwhich

10.Giventhevectors and findthe:

(i)vectorAC

(ii)magnitudeofAC

11.ABCDisaparallelogramwith andpointCis

(5,2).Findthe:
(a)coordinatesof:

(i)B (ii)D (iii)A
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(b)lengthofthediagonalAC
(c)pointofintersectionofthediagonalACandBD

12.Thevectors , and

(a)Findthe:

(i)positionvectorofN (02marks)

(ii)lengthofON (02marks)

(iii)coordinatesofpointE,whereEdividesPQintheratio1:3.(03marks)

(b)UsethevectormethodtoshowthatNliesonPQ.Hencestatethe

ratioPN:PQ. (05marks)

13.GiventhatOA=a,OB=bandCisthemidpointofAB,

(a)DrawavectordiagramshowingvectorAB. (01mark)

(b)Expressintermsofaandbthevectors:

(i)AB (01mark)

(ii)OC (02marks)

14.InthetriangleOAB, CisapointonABsuchthat
AC:AB=1:3andDisthemidpointofOB.

(a)Expressthefollowingvectorsintermsofaandb:
(i)AB

O B

C

D

a
X

A

b
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(ii)OC
(iii)AD

(b)XisapointonADsuchthatAX:AD=1:2.Findintermsofaandbthe
vectors:

(i)AX
(ii)OX

(c)FindinsimplestformtheratioOX:OC.

15.InthetriangleOAB, DisapointonOBsuchthat
OD:OB=2:5andEisthemidpointofAB.

(a)Expressthefollowingvectorsintermsofaandb:
(i)OE
(ii)AD

(b)GiventhatAF=tADandOF=hOE,findthevaluesoftandh

(c)ShowthatthepointsO,FandEarecollinear

16.InthetriangleABC, DisapointonACsuchthat
AD:DC=3:2andEisthemidpointofBC.

O B

E

D

a
F

E

A

b

Eb
F

B
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(a)Expressthefollowingvectorsintermsofaandb:
(i)BD
(ii)AE

(b)GiventhatBF=tBDandAF=nAE,findthevaluesoftandn

(c)StatetheratioofBDtoBF

17.InthetriangleOAB, PointRdividesABintheratio2:5
andpointTdividesOBintheratio1:3.

(a)Expressthefollowingvectorsintermsofaandb:
(i)BT
(ii)OR
(iii)AT

(b)GiventhatAD=kATandRD=hRO,findthevaluesofkandh.Hence
expressvectorADintermsofaandb

18.InthetriangleOPQ, andpointT

O B

R

T

a
D

A

b
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is

onQSsuchthat

(a)Expressthefollowingvectorsintermsofpandq:

(i)SR (ii)QS (iii)PT (iv)TR

(b)ShowthatthepointsP,TandRarecollinear

TRANSLATION

Summary:

1.Translationdealswithmovementofanobjecttoanewposition

2.Atranslation meansthatanobjectismovedadistanceainthe

xdirectionandadistancebintheydirection

3.Atranslation movespointP(x,y)toanewposition

Thus,Translation+object=image

EXAMPLES:

1.Atranslation mapsthepointsP(3,7)andQ(6,1)ontothe

q

p T

R
Q

P

O

S
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points and respectively.Findthecoordinatesof and

2.AtrianglewithverticesA(2,1)B(2,3)andC(4,1)ismappedontoits

imagebyatranslation Findthecoordinatesoftheimageofthe

triangleABC.

3.Atranslation mapspointPonto Findthe

coordinatesofpointP

4.FindthetranslationthatmapspointA(2,6)onto

5.AtranslationTmapspointP(2,5)onto FindtheimageofQ(5,

7)undertranslationT

6.AtrianglewithverticesA(1,2)B(3,4)andC(5,2)ismappedontoits

imagebyatranslation followedbyatranslation

Find: (i)asingletranslationrepresentingthetwosuccessive

translations

(ii)thecoordinatesoftheimageofthetriangleABC.

7.AtrianglewithverticesA(2,0)B(1,3)andC(2,1)undergoesa

translation togivetriangle Triangle isthen

mappedontotriangle byatranslation

(a)Findthecoordinatesoftheverticesof:
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(i)triangle

(ii)triangle

(b)PlottriangleABCanditsimagesonthesameaxes.

8.Atranslation mapstheliney=2x+1ontoitsimage.Findthe

equationoftheimageline


