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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
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 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)


