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UNITONE

CONCEPTFORMATION

RechardSkempdescribesaconceptasthementalobjectwhichresultswhenwe

abstractfrom anumberofexamplessomethingwhichtheyallhaveincommon.

Forexampleyoungchildrenlearntheconceptofdogfrom repeatedcontactwithmany

typesofdog.wordsandsymbolsareusedtodescribeorlabelconcepts.conceptsare

learned.virtuallyallchildrenfrom timeofbirthcanlearnconcepts.thelearningof

languageandthesymbolsthatnameconceptsoftenlagsbehindtheformationof

conceptitself.childrenlearntheirearlymathematicsbyabstractingconceptsfrom

concreteexperiences.

PRIMARYCONCEPT;;Primaryconceptsarebuiltfrom sensoryexperiencese.g

seeing,feeling,smelling,tastingandhearing.forexampletheconceptofRednessis

formedfrom seeingmanyredobjectsandrecognizingtheircommonproperty.similarly

theconceptofthreenessisformedfrom experiencingmanydifferentsets,each

containingthreeobjects.

SECONDARYCONCEPT;Secondaryconceptsarebuiltupbycombiningprimary

concepts.so,red,blue.green,…etcareallcoloursandone,two,three,…etcareall

numbers.thisprocessofbuildingconceptsfrom simpleronesoccurswithincressing

complexitywithinmathematics.accordingtoSkemp,beforewetrytocommunicatea

newconcept,wehavefindoutwhatareitscontributoryconcepts;andforeachofthese

wehavetofindoutitscontributoryconcepts,andsoon,untilwereacheitherprimary

conceptsorexperienceswhichwemayassumeasgiven.manyofoureveryday

experiences,aresensorye.g,hot,cold,sweet,roundetc.however,inmathematics,oncethe

basicsareestablished,thelevelofabstractionquicklyincreasessothatabstract

conceptsarebuiltuponabstractconceptsratherthanonnewsensoryexperiences.the

teacherneedstohelplearnersdevelopwaystounderstandnewconceptsbyusinggood

examoles.skempgivestwoprinciplesoflearningmathematicsthatrelatedirectlytothe

notionofconceptsasfollows;

1.conceptofhigherorderthanthoseapersonalreadyhascannotbecommunicatedto

thatpersonbyadefinition.Onlybyarrangingforthepersontoencounterasuitable

collectionofexamplescansuchaconceptbecommunicated.

2.sinceinmathematicsexamplesarealmostinvariablyotherconcepts,theconcepts

usedintheexamplesmustalreadybeformedinthemindofthelearner.

MATHEMATICALSCHEMAS;Thisisanoutline,diagram,planorpreliminarydraftofa

mentalimageproducedinresponsetoastimulus,thatbecomesaframeworkorbasis
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foranalyzingorrespondingtootherrelatedstimuli.

Whatisthefunctionofmathematicalschemas?Answerthisquestionanddropitinmy

email.

UNITTWO

TEACHINGOPERATIONSONWHOLENUMBERS

NUMBERWORK

Countingofnumbers

Countingisdoneintwostages.TheyareRotecountingandEnumeration.

1.Rotecounting.

Inrotecounting,childrenlearnhow tocountnumbersorally.oralcountingisdone,
throughtheuseofRhymes,suchas;one-twobuckleyourshoes,three-fourshutthe
door,five-sixlaythem straight,seven-eight,pickthem up,nine-tenagoodfathen.

2.Enumerationcounting

Enumerationiscountingobjectsintoadefinitegroup.Enumerationisdoneby

a)Countingsetswiththenumberofthingssothatthenumberofelementsineach
setisdefined

Countingofobjects

b)Matchingnumberofobjectswithnumbernames

0 1 2 3 4

c)Orderingofsetsinorderofmagnitudeandinthenaturalorderofsequence
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1 2 3 4 5

d)Pickandcount

Withtheactivitiesofpickandcount,teacherputssomecardsonthetable;
childrenthenpickacardandthencountuptothenumberofthecards.

e)Thegameofdominoes.

Guidethepupilstoplaythegameofdominoes.

Writingofnumbers

Writingofnumbersisdevelopedinchildrenthroughrepeatedassociationwithnumbers
andassistingchildrentopracticethroughtheactivitiesofdrawingorwritingnumbers

i. Intheair

ii. Inthesand

iii. Ontheslate/board

iv. Usingmyfirstcopybook.

Conservationofnumber

Childrenareassumedtohaveunderstoodthecardinalconceptofnumberswhenthey
can

i. Recitethenumbername

ii. Constantlymatchobjectswithnumbernames

iii. Realizethattheywillalwaysgetthesamenumberiftheycountthesameset

iv. Realizethattheorderofasetdoesnotchangethemagnitudeoftheset.

Totestthatachildhasconservednumber,wetaketwosetsofobjects,whichcontain
thesamenumberofobjects,saytenbottlestopseach.

Group A Group B

Weaskchildrentocountthenumberofbottletopsineachgroup.Theobjectsare
thenre-arrangedindifferentorderasbelow

Group A
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GroupB

Wethenaskwhichofthetwoarrangementscontainsmoreobjects.Iftheyareableto
saythattheycontainthesamenumberofobjects,thenitshowsthattheyhave
conservednumber.

Introductionofzero

Theconceptofzeroisintroducedtochildrenwhentheycanappreciatetheexistenceof
countingnumbers.Theteacherpacksobjectsinacontaineranddisclosesthenumber
ofobjectsinthecontainer.Thentheteacherstartreducingtheobjectsoneafterthe
otheruntilalltheobjectsexorsted.thentheteacherwouldnow findoutfrom the
childrenthenumberofobjectsthatareleftinthecontainer,thechildrenwouldthensay
nothing.Thentheteacherwouldthensaythat,thatnothingiscallzero.

Cardinalnumber

Acardinalnumberisanumberthatwilltellhowmanyobjectsareinagroupnotinwhat
orderthenumbersappear.e.g

5

Ordinalnumber

Ordinalnumbershowstheorderinwhichobjectsarearrangedorgroupede.g1st2nd3rd

4th5th

Nominalnumber

These numbers are usedforidentificationpurposese.gahousenumber,ajersey
number,acarnumber.

Basicoperationsonwholenumbers
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Thebasicoperationsonwholenumbersare

i. Addition ii.subtractioniii.multiplicationiv.division.

Beforechildrenareintroducedtotheoperationsonwholenumbers,therearesome
importantideaswhichtheyareexpectedtounderstand.Someoftheseideasare

a).identificationofsetofobjectsb)matchingsetsofobjectswiththenumbers.c)
Orderingsetsofobjects d)orderingnumberse)countingofnumbersf)writing
downnumerals.

Additionofwholenumbers.

Additionistheprocessofputtingtwoormorenumberstogether.Thenumbersweadd
areknownastheaddendsandtheresultaftertheadditioniscalledthesum.If
2+5=7,then2and5aretheaddesndisthesum.todeveloptheconceptofadditionand
theskillofadditioninchildren,wemayusetheactivitiesinvolving.

1)Countersorarrayofdots.e.g.4+2

Herewetake4countersand2countersandputthem togetherandcount.

put

together

4 + 2 = 6

2)Theunionofdisjointsetsfor4+2

Wemaketwodisjointsetsonecontaining4elementsandtheothertwoelementsand
findtheunionofthetwosets.

3.usingcuisinairerodsfor4+2

∪ Purple join Red

Purple Red

Dark green

4.Usingnumberlinefor4+2

Wedrawanumberlinewithwholenumbersstartingfrom zerowemovefourplacesto4
andthenmoveanothertwoplaces,wewilllandon6.
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0 1 2 4 5 6 7 8 9 10

5.Usingnumbertrackfor4+2

Wedrawanumbertrackonthefloor.Onthenumbertrackwecounton.Westartfrom 4
andwalktwoplaces,wegetto6.

1 2 3 4 5 6 7 8 9 1

0

Subtractionofwholenumbers

Subtractioncanbetakenasthereverseofaddition.Whenwesubtract,wearefinding
thedifferencebetweennumbers.Subtractionmayoccurinthreesituationswhichare

1).Takeaway2).comparison3).missingaddend

1.Takeaway;thiscanbetakenashavingasetandtakingsomeelements
from it.

e.g6-4canbeillustratedas

Takeaway

Leftover

2.Comparison;twosetsarecomparedbymatchingandthenfindtheleftover.
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left

6 _ 4 = 2

a.Missingaddend

Inmissingaddend,welookforanumbertobeaddedtomakeupourresult.eg.4+
=6

Tobeadded

Tohelpachildtodevelopskillofsubtractionwemayuseactivitiesinvolving(i)the
separationofsets.(ii)thenumberline.(iii)matchingofsets.

Letusconsiderhowtomodel5-2withaboveactivities.

1.Separationofsets

Separatinginto and

2.Theuseofnumberline

5

0 1 2 3 4 5

3.Matchingofsets
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Multiplicationofwholenumbers

Whenwemultiplytwoormorenumbers,wecalltheresulttheproduct.Wemay
introducemultiplicationas;a)repeatedaddition.b)Setofsets.

a)Introducing multiplication as repeated addition Forexample ifwe wantto
evaluate 3×4.in repeated addition it is seen as adding 4 three times
ie.3X4=4+4+4=3groupsof4,thiscanbemodelusingvariousmaterialslike(i)
sets(ii)numberline(iii)Cuisenairerods(iv)multibaseblocks

1.Usingsetstoteach3×4

U U

4 + 4 + 4 = 12

2.Usingnumberlinetoillustraterepeatedaddition

4 + 4 + 4

0 1 2 3 4 5 6 7 8 9 10 11 12 13
14

Wehavemovedonthenumberline4places3times.itbroughtustothepositionof12

3.Usingcuisinairerodstoillustraterepeatedaddition

Wetakearodoflength4unitsiethepurplerod.wetake3purplerods,jointhem andfind
arodwhichwillbeofthesamelengthasthe3purplerods.thiswillbeorangeandred
rods.

Purple Purple Purple

Orange Red



9

Divisionofwholenumbers

Divisionistheinverseofmultiplication.Whenwedivideanumberbyanothernumber,
theresultiscalledthequotient.Thestatement12÷3means12dividedby3.this

statementcouldbewrittenindifferentforms.Thiscouldbei)
12
3

ii.
1
3

of12 iii.12×
1
3

.

Divisionmayoccurinthreesituationsas;i)sharing(partitioning)ii)grouping(repeated
subtraction)iii)inverseofmultiplication.

Letusinterpret12÷3usingthethreesituationsofdivision.

1.Cut12thingsinto3equalparts.Howbigiseachpartor partition

Suppose3pupilsweregiven12penstoshareequally sharing

2.Howmanygroupsof3arein12or grouping

Howmanytimescanyousubtract3from 12 repeatedsubtraction

3.Whatnumbermultipliedby3thatwillgive12 inverseofmultiplication

Wenowconsidertheactivitieswhichwecouldusetoillustratethesituationsofdivision.

1.Sharing

Insharing,weknowthenumberofsets,andouraim istofindhowmanyareineach
set.Consider6÷2.thismeanswearesharing6bottletopsamong2children.thiscanbe
doneina“oneforyouandoneformebases”untilallthebottletopsarefinished.

3bottletopsforoneperson

3bottletopsforanotherperson

6bottletopsintotal

2.Groupingorrepeatedsubtraction
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6÷2.thisisaskinghowmanygroupsof2arein6.hereweknowhowmanyineachset
andthereforewelookforhow manysetstobeformed.Weputthe6bottletopsina
groupof2andfindhowmanygroupswillbethere.

Putintoagroupof2

6bottletops

Form threegroups

Inrepeatedsubtraction,wefindhowmanytimes2canbesubtractedfrom 6.

6-2=4 one wesubtracttwountilweareleftwith0orlessthan2

4-2=2 twice

2-2=0threetimes

3.Inverseofmultiplication

Insuchsituation6÷2iswrittenintheform of2× =6.thequestionnowiswhat
mustbemultiplyby2to6.

3 + 3

0 1 2 3 4 5 6 7 8 9

Thiscanbeseenashowmanygroupsof2willmake6andouransweris3.

Applicationofpropertiesofoperations

Whatdoyouunderstandbytheterm operationsasusedinmathematics?theyarethe
fourbasicarithmeticsignsthathelpusincomputingnumbers.TheyareAddition
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(+).subtraction(-),multiplication(x).Anddivision(÷)

Thebasicpropertiesofoperationsarecommutative,associativeanddistributive.

Commutativepropertyofaddition.

Thispropertyisseenasageneralruleofadditionwheretheorderofadditiondoesnot
altertheresult.Thereforenomatterthepositionofthenumbertheresultwillbethe
same.e.g3+5=5+3.thisimpliesthata+b=b+a.

Commutativepropertyofmultiplication.

In generalthepropertyformultiplication statesthatAXB=BXA.thismeansthatin
multiplicationirrespectiveoftheorderofarrangementofthenumbersinvolved,the
resultwillbethesame.e.g3×5=5×3

Associativepropertyofaddition.

Wehopeyouarefamiliarwiththecommunicativeproperty;wenow introducethe
associativepropertyofaddition asa situation whereirrespectiveoftheorderof
operation(addition)ofthreequantities,thesameresultwillbeobtained.Ingeneralthe
associativepropertycouldbewrittenas(A+B)+C=A+(B+C)

Forexample(2+4)+3=2+(4+3)=6+3=2+7=9

Associativepropertyofmultiplication

In general the associative property of multiplication can be written as
(A×B)×C=A(B×C).

Thismeansthatinfindingtheproductofthreenumbers,youcandecidetomultiplythe
firsttwonumbersbeforemultiplyingtheresultbythethirdnumberoryoumayalso
decidetofindtheproductofthelasttwonumbersandmultiplytheresultbythefirst
numberandthefinalineachcasewillbethesame.Forexample,ifyougrouptwo(2)
setsoffour(4)pencilsthree(3)timesorfour(4)setsthree(3)pencilstwo(2)times.In
allcircumstances,thesametotalof24pencilswillbeavailable.

(2×4)×3=2×(4×3)

8×3=2×12

24=24

Distributivepropertyofmultiplicationoveraddition.

Thisconcept canbeexplainedasmultiplyinganumberbythesum oftwoother
numbersgivesthesameresultsasmultiplyingeachoftheaddendsrespectivelybythe
multiplicandandaddingtheresultsofthetwoproducts.e.g
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3(3+2)=(3x3)+(3x2)

3x5=9+6

15=15

Distributivepropertyofmultiplicationoversubtraction.

Thisconceptcanbeexplainedasmultiplyinganumberbythedifferenceoftwoother
numbersgivesthesameresultsasmultiplyingeachofthenumbersrespectivelybythe
multiplicandandfindingthedifferenceintheresultsofthetwoproducts

Forinstance,ifweconsideragirlwhohadsixeggsforbreakfast,lunchandsupper.how
manyappleswouldshebetakeninall,ifshedecidedtoreservetwooutofsixapples?
Thiscanbecalculatedintwoways.

a)Subtracttwofrom sixsndmultiplybythreeor

b)Multiplythreebysix,multiplythreebytwoandfindthedifferencebetween
thetwoproducts.itcanbeseenthatineachcase,answeris12apples.

3(6-2)=3(3×6)-(3×2)

3×4=18-6

12==12

ThiscanbegenerallywrittenasA(B-C)==(A×B)-(A×C)

UNITTHREE

INVESTIGATIONWITHNUMBERS.

Naturalandwholenumbers.

Thesetofnaturalnumbers(N)isgivenby:N={1,2,3,4,5……..}andthesetofwhole
numbers(W)isgivenby:W={0,1,2,3,4,………}.

TheintersectionofN andW=N andtheunionofN andW=W.Thesmallestnatural
numberis1andthereisnolargestnaturalnumber.Thesmallestwholenumberis0and
thereisnolargestwholenumber.

Factors.
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Ifonenumberdividesasecondnumberexactlythenthefirstnumberisafactorofthe
secondone.e.gif3divides12into4.wesay3and4arefactorsof12.letusfindother
factorsof12.Anytwonumbersthatmultiplytoget12thosetwonumbersarefactorsof
12.

12

a b

1 12

2 6

3 4

4 3

Thefiguresaboveshowsthatanynumberthatsatisfytheconditionofaxb=12isa
factorof12thereforethefactorsof12are{1,2,3,4,6,12}.thesetconsistof6numbers.

Anotherwayfactorscanbeexplainedusingconcretematerialtochildrenistotake
pebbles, arrange them several different ways to form a rectangle.e.g

000000000000 1×12
000000
000000

2×6

0000
0000
0000

3×4

000
000
000
000

4x3

00
00
00
00
00
00

6×2

0
0
0
0
0
0
0
0
0
0
0
0

12x1nowfactorsof12canbewrittenfrom the

arrangementas12={1,2,3,4,6,12}.notethatwhenanumberisrepeatedinaset,itis
countedonce.

Properfactors

Wearealreadyfamiliarwithfactorsofnumbers.Letuslistfactorsofsomenumberse.g
4,6,7,8,10and12.

4={1,2,4} 6={1,2,3,6}8={1,2,4,8} 10={1,2,5,12} 12={1,2,3,4,6,12}

Nowletusobservefrom allthesetoffactorsabove.Doyourealizethat,inallcasesthe
numberitselfand1form partofthesetoffactors?
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Haveyoualsotakennoticethat,apartfrom thenumberitself,thereareothernumbers
formingthesetoffactors.Thesetoffactorsofanumberapartfrom thenumberitself
areknownasproperfactors.From above,theproperfactorsare:

4={1,2} 6=={1,2,3}8=={1,2,4} 10={1,2,5}12={1,2,3,4,6}

Perfect,deficientandabundantnumbers

Letuscompletethetablebelow

Number Factors Properfactors Sum of proper

factors

6 1,2,3,6 1,2,3 1+2+3=6

8 1,2,4,8 1,2,4 1+2+4=7

9 1,3,9 1,3 1+3=4

10 1,2,5,10 1,2,5 1+2+5=8

12 1,2,3,4,6,12 1,2,3,4,6 1+2+3+4+6=16

18 1,2,3,6,9,18 1,2,3,6,9 1+2+3+6+9=21

24 1,2,3,4,6,8,12,24 1,2,3,4,6,8,12 1+2+3+4+6+8+12=36

Wecantellfrom thetableabove,thenumberswhosesumsoffactorsarelessthanthe
numbersthemselvesareknownasdeficientnumber.

Itcouldalsobeseenthatthesum ofproperfactorsof6isthesameas6.numbersthat
arethesameasthesum ofitsproperfactorsletchildrenunderstandthatthisiscalled
aproperperfectnumber.

Numberswhosesum ofproperfactorsisgreaterthanthenumbersthemselvesare
16,18and24.theyareknownasabundantnumbers.

Inconclusionwecansaythat:

a)Properfactorsarefactorsofanumbersapartfrom thenumberitself

b)Deficientnumbersarenumberswhosesum ofproperfactorsislessthanthe
numberitself

c)Abundantnumbersarenumberswhosesum ofproperfactorsisgreaterthanthe
numberitself
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d)Perfectnumbersarethosesum ofproperfactorsisequaltothenumberitself.

Subsetsofagivenset

Whatdo youunderstandbytheword set?Itcanbeexplained asawelldefined
collectionofobjects.Wehopeyoucanmentionsomeexamplesofasetasasetof
drawinginstruments,asetofcountingnumbers,asetofevennumbers,asetoftable
tennisequipmentetc.setsaredenotedwithcapitalletterslikeA,B,etcandcanbe
representedas

A={1,2,3}orB={4,6,7,9,13}andsoon

LetuscomparethetwosetsAandB

A={1,2,3,4,5,6,7,8,8,10}

B={2,4,6,8,10}

HaveyouobservedthatallthemembersinBarefoundinA?.sinceallthemembersin
BarefoundinA,wesayBisasubsetofsetA.symbolically,subsetisrepresentedby∁,so
from thesetsabove,we writeB∁AorA∁B.How everifatleastanelementofBisnot
containedinA,thenBisnotasubsetofA.thiscanberepresentedasB ¢ A.for
exampleP={a,b,c,d.e,f.g.h,i,j}andQ={a,e,i,o}since‘o’isnotfoundinthesetP,itmeans
thatQisnotasubsetofP,s0wewriteQ P.

Listingsubsetsofagivenset.

Letusinvestigatethenumberofsubsetsinagivenset.ifA={1,2,3},Listallthepossible
subsetsofA.thesubsetsare{},{1},{2},{3},{1,2},{1,3},{2,3},{1,2,3}.

Letusconsideranotherexample.setB={a,b}={},{a},{b},{a,b}.theindicationisthatevery
memberofthesetisasubsetofthegivenset,andeverysetisasubsetofitselfanda
nulloremptysetisalsoasubset.

Agivensetandanullsetofanysetarecalledimpropersubsets.allothersetsare
propersubsets.

Letusconsiderthepatternbelow toestablisharelationshipbetweenthenumberof
membersofasetandthenumberofsubsets.

SET SUBSETS

{} {}

{1} {},{1}

{1,2} {},{1},{2},{1,2}

{1,2,3,} {},{1},{2},{3},{1,2},{1,3},{2,3},{1,2,3}
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{1,2,3,4} {},{1},{2},{3},{4},{1,2},{1,3},{1,4},{2,3},{2,4},{3,4

},{1,2,3},{1,2,4]},{1,3,4},{2,3,4},{1,2,3,4}

From thetableabove,anothertablecouldbebuiltasfollow

Numberofelements(n) Numberofsubsets Relation

0 1 20

1 2 21

2 4 22

3 8 23

4 16 24

5 32 25

-

N 2n

Pupilscannowobservethattheexponentisthesameasthenumberofelements(n)in
theset.Generallythenumberofsubsetsthatcanbeformedfrom asetisgivenas2n.

Primefactorization

Primefactorizationisawayofexpressinganumberasaproductofprimenumbers.
Factortreecanbeusedtofindtheprimefactorizationofnumbers.Thisveryoftenused
andenjoyedbychildrene.gletusseehowwewouldusefactortreetofindtheprime
factorsof42and48.

48

(42)
2 2 24
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2 21 12

7 2

3
(3) 2 3

42=2x3x7 3

2

48=2x2x2x2x3 =24x3

TheHighestCommonFactor(H.C.F)

Thehighestcommonfactororsometimescalledthegreatestcommonfactor(G.C.F)or
greatestcommondivisor(G.C.D)oftwoormorenumbersisthehighestnumberwhich
isafactorofallthegivennumbers.

TofindtheH.C.Fof24,36and48,wefindthefactorsof24,36and48.

Factors of 24 are ;{1,2,3,4,6,8,12},factors of 36:{1,2,3,4,6,9,12,18,36},factors of
48:{1,2,3,4,6,8,12,16,24,48}.

Thecommonfactorsof24,36and48are{1,2,3,4,6,12}.thereforetheH.C.Fof24,36and
48is12.

Theleastcommonmultiple(L.C.M).

Theleastcommonmultiplesoftwoormorenumbersarethesmallestcountingnumber
thatisamultipleofeachofthegivennumbers.TheL.C.M.oftwoormorenumberscan
befoundusingthemultiplesofthenumbers.e.gfindtheL.C.M of3,4,6.

Multiplesof3={3,6,9,12,15,18,21,24………}

Multiplesof4={4,8,12,16,20,24,28,32,36,…..}

Multiplesof6={6,12,18,24,30,36……}.thecommonmultiplesof3,4and6are{12,24,36,….}.

Theleastcommonmultipleof3,4and6is12.

Childrencanusetablebelowtofindprimenumbersandcompositenumbers

Numbers Setoffactors Numberoffactors

1

2

3

(1)

(1,2)

(1,3)

1

2

2
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4

5

6

7

8

9

10

11

12

(1,2,4)

(1,5)

(1,2,3,6)

(1,7)

(1,2,4,8)

(1,3,9)

(1,2,5,10)

(1,11)

(1,2,3,4.6.12)

3

2

4

2

4

3

4

2

6

Evenandoddnumbers.

Lookingatthetablewecanseethatsomeofthenumbershave2inthesetasafactor
suchnumbersarecallEvennumbers.Thosethatdonothave2asafactorintheirset

arecallOddnumbers.

Tohelppupilstodeveloptheconceptofevenandoddnumberschildrenneedtobe
takenthroughgroupingofobjectsintwos.Childrenareaskedtousepebblesinthis
activity.Theygrouppebblesintoones,twos,threes,foursetc.e.g

1 2 3 4 5 6 7

Childrenarethenguidedtofindthenumberswhichcanbepairedandthosenumbers
whichcannotbepaired.Thepairednumbersshouldbeputintobracket.

Grouppebblesintoones,twos,threes,foursetc.e.g

{ } { } { }

Childrenrealizedthatthosenumberswhichcanbepairedare2,4,6,etcthesenumbers
arecalledevennumbersandthosenotinthebracketarecalledoddnumbers.

Multiplesofnumbers

Weseethat2isfactorof6.if2isafactorof6thenwesaythat6isamultipleof2.this
showsthatifanumber‘a’dividesanumber‘b’exactlythen‘a’isafactorof‘b’then‘b’is
amultipleof‘a’.e.g4isafactorof20and20isamultipleof4.withourexample,wecan
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see that (i) the set of multiples of 2={2,4,6,8…} (ii) set of multiples of
3={3,6,9,12,15,18…}notethatthesetofmultiplesofnumbersisinfiniteset.

Primeandcompositenumbers.

Guidechildrentowritenumbersfrom 1to100ina10x10gridpaperas;

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

Childrenfindoutthat(1)cannotdivideanygivennumberhenceoneisnotincluded.
Startingfrom 2,childrencircle2andcrossoutallnumbers2candividewithouta
remainderinthe10x10gridpaper.Thenextnumberis3circlethe3andcrossoutall
thenumbersthat3candividewithoutanyremainder.Thenextnumberis5,circleitand
crossoutanynumberthat5candividewithoutanyremainder.Thisiscarriedouttill
everynumberistakencareof.

Childrenthenwriteallthenumberswhichwerecircled.Thesenumbersarecalledprime
numbers.

Referpupilstothefirsttabletofindoutthatallnumbersthathavemorethan2factors
arecalledcompositenumbers

UNITFOUR

TEACHINGRATIONALNUMBERS

WhatisarealNumber?
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Thesetofallrationalandirrationalnumbersisknownasthesetofrealnumbers.Thus
thesetofrealnumbersistheunionofthesetofrationalnumbersandthesetof
irrationalnumbers.

RealNumbers={RationalNumbers}∪{Irrationalnumbers}

RealNumbers

IrrationalNumbers RationalNumbers

Integers fractions

WholeNumbers NegativeIntegers

PositiveIntegers, Zero

CountingNumbers

NaturalNumbers

RationalNumbers

Rationalnumbersarenumberswhichcanbeexpressedastheratiooftwointegerslike
a
b

whereaandbareintegerswhereb≠0e.g.
2
3

,
2
1

,
6
5

etc.

Thesetofrationalnumbersconsistsofintegersandfractions,bothpositiveand
negative.Arationalnumberscanbeconvertedintoadecimalwhichmaybeterminating
orrepeating.

Terminatingandnon-terminatingfractions

RepeatingDecimal
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Forchildrentohaveanideaaboutterminatingandrepeatingdecimal.Theyneedto
workproblemsofconvertingcommonfractionstodecimalfractions.

e.gexpressingcommonfractionslike.i)
1
2

,ii
3
8

,iii
17
4

,iv
2
3

v
14
11

intodecimalfractions

solution

1
2

=0.5,
3
8

=0.375,
17
4

=4.25
2
3

=0.666….
14
11

=1.2727…..

Weseethatthefractions
1
2

,
3
8

,and
17
4

,cometoanendwhenexpressedasdecimals.such

numbersarecalledterminatingdecimals.howeverthefraction
2
3

and
14
11

donotcometo

anendwhenexpressedasdecimals,suchnumbersarecalledrepeatingdecimals.

In
2
3

6isrepeatedinthenumbers.in
14
11

,2and7arerepeated.

Weindicatethatadecimalnumeralisrepeatingbyplacingdotsoverthedigitswhich

repeatedthemselves.Forexample
2
3

=0.666….iswrttenas0.
̇
6,

14
11

=1.2727…..iswritten

as 1.
̈
27.foranumberwhichhasmorethan2digitsrepeating,weplacedotsoverthe

firstandthelastofthedigitsthatrepeat.thus3.324132413241…..iswrittenas3.
̇
324

̇
1.

Example

Show toaJH S.Childthatarepeatingdecimallike i)0.
̇
3 and1.

̈
27Canbe

representedastheratiooftwointegersandhencearationalnumber.

Solution

Letx=0.
̇
3---------------(i)

Multiplyequation1by10

10x=3.
̇
3…………………(ii)

Subtractequationonefrom equationtwo

10x=3.
̇
3

-x=0.
̇
3

9x= 3.0
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X=
3
9

X=
1
3

Consider1.
̈
27

Lety=1.
̈
27…………………equ1

Multiplyequat.1by100

100y=127.
̈
27…………..equat.2

Subtractequation1from equation2

99y=126

Y=
126
99

Y=
14
11

IrrationalNumbers

Arationalnumbercorrespondstopointsonthenumberline,buttherearepointsonthe
numberlinethatdonotcorrespondtoanyrationalnumber.Suchnumbersarecalled
irrationalnumbers.Irrationalnumbers are numbers whose decimals are neither
terminating nor repeating e.g.1.0100200030000040000005---------,
2.31311311131111131111113……

Numberslikethese,donotendorrepeatthemselves,theyonlyfollowapattern.Such
membersarecalledirrationalnumbers.

Irrationalnumberscannotbeexpressedastheratiooftwointegersbuttheyhowever
correspondtodefinitepointsonthenumberline.

Wecannotfindtheactualvalueofanirrationalnumber.

Examplesofirrationalnumbersare

c)Theratioc/d=π

d)Thesquarerootsofnumberslike 2 , 3 ,√5

Teachingoffractions

Thewordfractionisdescribinghowthematerialyouareholdingisnotcompleteorin
yourpossessionisnotwhole.Thereforewecanconcludethatfractionispartofthe
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wholeobject.Wemaylookatfractioninthreedifferentways,partofawhole,partofa
group,ratioofcomparingtwoquantities.

Fractioncanbeintroducedbylettingpupilsexperiencetheactionofdividingaconcrete
materialintoseveralequalparts.

Forchildrentoform theconceptoffraction,theyshouldhavepracticalexperiences
suchas

i. Breakingastickintoequalparts

ii. Foldingpaperintoequalparts

iii. Cuttingastripintoequalparts

iv. Findinghowmanytimesthecontentofasmallcontainerwillgointoalarger
container

Developmentoffractions

Thebestsequenceofthedevelopmentoffractionmaybe:

i. Themeaningoffraction

ii. Writingdownfractionalnotation

iii. Equivalentfractions

iv. Additionandsubtractionoffractionsa)withthesamenameb)withdifferent
namec)withmixednumberfractions

v. Multiplicationoffractionsa)byawholenumberb)byanotherfraction

vi. Divisionoffractiona)byawholenumberb)byanotherfraction.

Whenintroducingfractionstochildren,itisveryimportanttoalwaysnameyourwhole,
thewholeshouldnotnecessarybeaunitobject.Thewholecanbeoneunit,agroup.let
childrenbeawarethatinfraction,wemeasurepartofwhatwehaveandcomparetoour
original.

Namingoffraction.

Afractionisrepresentedbytwonumbersseparatedbyadivisionbar.

3
4
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Lookingatthefraction
3
4

.thebottom numberiscalledthedenominatoranditgivesus

thenameofthefractionandindicates,intothenumberofequalpartsthewholeis
divided.Thetopnumberiscallednumerator,itgivesthenumberofpartstaken.

Letusgothroughsomeactivitiestoseehowfractioncanbenamed.

ACTIVIT1

Foldingpaperintoequalparts.

3
5

ACTIVITY2

Fractionsonthenumberline

0
1
5

2
5

3
5

4
5

5
5

ACTIVITY3

UsingCuisenaireRods

Intheactivitywechooseanyrodorasetofrodstobeourwhole.Wethenmakeupa
row ofthesamelengthasouroriginalwholeusingrodsofthesamecolour.seethe
diagram below

Orange

R R R R R

W W W W W W W W W W

OneRrepresents
1
5

oftheorangesothreeRrepresents
3
5

oftheorange
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OneW represent
1

10
oftheorange TwoW represents

2
10

oftheorangerod.

EquivalentFractions.

Theterm equivalentismadeupoftwowordswhichmaybeinterpretedas“equalin
value”thereforeEquivalentfractionsareformsoffractionsthatareequalinvalue.

Equivalentfractionsmaybedefinedasfractionswhichrepresentthesamenumberbut

havedifferentnames.E.g.
1
2

,
2
4

,
3
6

,
4
8

etc.

Toshowtheequivalenceoffractionssuchas1/2,=2/4=4/8,wecanusematerialslike;

a)Sets b)Cuisenairerodsc)paperfoldingd)fractionalboarde)numberline

(a)UsingSets

Considerasetwithsayeightmembers.Dividethesetintotwoequalparts.Further
subdivideintofourequalpartsandtheneightequalparts.

Asetof8members Divideinto2equalparts Divide4equalparts Divide8equal
parts.

(b)UsingCuisenaireRods

Chooseanyrodorsetofrodstobeyourwhole.e.gorangeanddarkgreen.
Youthenmakeupasmanyrowsusingrodsofonecolouronlye.g.allredor
blueetc.

Eachmustbeofthesamelengthastheoriginalwholechosen.Youmay
makeadiagram ofrodsandwritedownyourobservation.

Orange DarkGreen

Brown Brown

Purple Purple Purple Purple

Red Red Red Red Red Red Red Red
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W W W W W W W W W W W W W W W W

Makingcoloureobservations,wemayhave.

i. Twobrownmaketheorange/darkgreenwhole

ii. Twopurplesmakeonebrown

iii. Fourpurplesmaketheorange/darkgreenwhole

iv. Tworedsmake1purple

v. Fourredsmakeonebrown

vi. Eightredsmaketheorange/darkgreenwhole

vii. Fourwhitesmake1purple

viii. Eightwhitesmakeonebrown

ix. Sixteenwhitesmaketheorange/darkgreenwhole

Thesecolourobservationscanthenbeturnedintofractionalstatementsas;

i. Abrownisonehalfoftheorangeanddarkgreenwhole

ii. Apurpleisonefourthoftheorangeanddarkgreenwhole

iii. Aredisoneeighthoftheorangeanddarkgreenwhole.

Comparing,weseethat8whites=4reds=2purple=1brown.

I.e8(
1

16
)=4(

1
8

)=2(
1
4

)=1(
1
2

)=8/16=4/8=2/4=1/2

(c)UsingfractionalBoard.

ONEWHOLE

1
2

½

¼ ¼ ¼ ¼

1/8 1/8 1/8 1/8 1/8 1/8 1/8

1/8

1/16
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From theboardyoucanfindouthowmanyonefourthsareinhalves

(d)Usingpaperfolding.

Letusseehowwecanusepaperfoldingtodescribetoaprimaryfivepupils
that2/3,4/6and6/9areequivalent.

Takethreeequalsizeofsheetofpapers.Foldoneinto3equalpartsand
shade2partswhichrepresent2/3.Foldanotheroneinto6equalpartsand
shade4partswhichrepresent4/6.Foldthethirdsheetinto9equalpartsand
shade6partswhichrepresent6/9.comparethethreeshadedsheets.Whatdo
younotice?

2/3 4/6 6/9

Comparingfractions

Childrenmustbeabletocomparefractionstotellwhichofthefractionsis
lessorgreaterthantheotherorequaltotheotherandalsobeabletoarrange
fractionsinorderofmagnitudeieinascendingordescendingorder.

Fractionsmaybecomparedusing

i. Ideaofequivalentfraction

ii. Convertingfractionintodecimalfractions

iii. Expressingfractionsaspercentages

iv. Usingconcretematerials
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Forexampleletusconsiderthefractions
4
5

and
3
4

Method1.

Usingideaofequivalentfractions.

YoufindtheLCM of4and5whichis20findoutthenumbersoftimes5willdivide20,

usethatnumbertomultiplyboththedenominatorandtheNumerator
4×4
5×4

=
16
20

thisis

forthefirstfraction.theSecondfractionitwillbe
3×5
4×5

=
15
20

sincetheDenominatorsof

the two fractions are equalwe can now Compare the numerators.Since 16>15

therefore
4
5

>
3
4

.

Method2

Convertingthecommonfractionintodecimalfractionandcomparethetwofractionsto
findoutwhichofthem isgreaterthantheother.

Eg.
4
5

=0.8
3
4

=0.75.letusnowfindoutthedigitafterthepointwhichoneisgreater

thantheotherthatfractionisthegreatest.since0.8isgreaterthan0.75 thefraction
4
5

isgreaterthanthefraction
3
4

.

Method3.

Usingpercentages

Take the fractions and multiplythem by100 .the fraction thathave the highest
percentageisgreaterthantheother.

4
5

=
4
5

×100=80%
3
4

=
3
4

×100=75%

Since
4
5

isequalto80%and
3
4

is75%weconcludethatthefraction
4
5

>
3
4

.

Method4:

Usingconcretematerial

Wetaketworectangularsheetofpaperofequivalentshape.Wefoldoneintofive

equalpartsandthenshade4partstorepresent
4
5

.theotherpaperisthenfoldedinto

fourequalparts.then3partsareshadedtorepresent
3
4

.
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4
5

3
4

Thetwopapersarebroughtsidebysideandthencomparedtheshadedportion.It
wouldbeobservedthattheshadedportionfor4/5isbiggerthan¾.

OperationoncommonFraction.

Todevelopoperationsoffractionsinchildren,weneedtousematerialslike;Cuisinaire
rods,paperfoldingandnumberlinetonameafew.

AdditionandSubtractionoffractions

Usingpaperfolding
3
5

+
1
5

3
5

+
1
5

4
5

guidepupilstotaketwosimilarsheetsofpaper.guidethem todivideonesheetinto5
equalpartsandshade3partstakethesecondsheetanddivideitalsointo5equal
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partsandshade1partsincethedenominatoristhesametakethethirdsheetdivideit
alsointo5equalpartsandcountthenumberofshadedportionswehaveinthe2
sheetsanduseittoshadethethirdsheetandthatwillgiveyoufourthfifth.

Usingnumberline.

3
5

+
1
5

=
4
5

0
1
5

2
5

3
5

4
5

5
5

UsingcuisinaireRods

Choosearodtobeyourwhole.Herewechoosetheorangerodasawhole,thenthered
rodsareeachonefifth.

Orange

Red Red Red Red Red

3
5

+
1
5

4
5

Let usdosubtraction

.
3
5

-
1
5

Usingnumberline

0
1
5

2
5

3
5

4
5

5
5

Usingpaperfolding.

3
5

-
1
5
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Takeawaythefirstshadedportion

Removed

Wewillbeleftwith
2
5

Additionoffractionswithdifferentdenominator.

1
2

+
1
3

1
2

+

1
3



32

3
6

+

2
6

Nowthatthetwofractionshavethesamedenominatorwecanaddthefraction.

3
6

+
2
6

=
5
6

Letusnowsubtract
3
4

-
1
3

3
4

-
1
3

9
12

-
3

12
=

6
12

Sincethedenominatorareequalnowwecansubtractthenumerators
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MULTIPLICATION OFFRACTION.

Multiplicationofacommonfractionbyawholenumberandviceversacouldbeseenas
repeatedadditionofthegivenfraction.thewholenumberwouldindicatethenumberof

timesthefractionistobeaddedtoitself.e.g
1
2

x4

UsingPaperfolding.

4identicalsheetsofpaper,eachoneisdividedinto2equalpartandone-halfofeachis
shadedandputtogether.theresultis4halves.thisis2wholepapers.

Thisbecomes2papers.

Usingnumberline.

Solvethefollowing
0
3

1
3

2
3

3
3

4
3

1
3

x4

Thisistaking
1
3

fourtimes,equalto
4
3

or1
1
3

Multiplicationoffractionbyanotherfraction

Forexample
1
3

x
3
4

Thiscouldbeexplainedas
1
3

of
3
4

.usingpaperfolding,takeasheetofpaper,foldinto

fourequalpartsandshade3parts.Dividethe
3
4

into3equalpartsandre-shadeathird

ofwhatfractionisthere-shaded/doubleshadedportiontothewhole.
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3
12

tofindtheanswer,thedoubleshadingisthenumeratorandthesquaresin1unit

squareisthedenominator=
3

12

DivisionofFractions.

Divisionofcommonfractionbyawholenumber.

1
3

dividedby2meanssharing
1
3

into2equalparts.

UsingPaperFolding.

Takeasheetofpaper,foldintothreeequalpartsandshadeathird.Sharetheonethird

into2equalparts.Compareyourresultstotheentirewhole.Thus
1
3

÷2=
1
6

.

Thisbecome
1
3

x
1
2

=
1
6

Again3×
1
2

.Thisisexplainedashowmanyhalvesarein3whole?

Thisis3×
1
2

=6.

Divisionofcommonfractionbyanothercommonfraction

Oneofthemeaningofdivisionofacommonfractionbyafractionisrepresentedby

howmanytimescanthedivisorbesubtractedfrom thedividende.g:
1
2

÷
1
4

Usingpaperfolding

Takeasheetofpaper,divideitintotwoequalparts.now determinethenumberof
quartersthatthewholecouldbeobtainedfrom thehalf.
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1
4

Thereare2quartersinahalf.Therefore
1
2

÷
1
4

=2thus

1
2
1
4

×

4
1
4
1

=
1×4
2×1

=2.

5
6

÷
1
3

Inthediagram above
5
6

occupies15boxes,while
1
3

occupies6boxesofthe

whole.divding15by6is
15
6

or
5
2

,therefore
5
6

÷
1
3

=
5
2

DecimalFractions.

In decimalfractions we represent
1

10
as o.1 (tenths)as o.o1 (hundredths).again

materialstouseisthemultibaseblocks.
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1unit 0.01(hundredth)

0.1(tenth)

Theflat,longandunitrepresentunit,tenthandhundredthsrespectively.e.g0.2canbe
shadedas
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0.5 0.75

Thefirstshadedregionisfive-tenth,secondisseventy-five-hundred.

Changingcommonfractiontodecimalfraction.

Egchange
1
5

todecimalfraction.
1
5

=
1x20
5x20

=
20

100
=0.2 theflatcanbeusedforthis

activity.itcontains100squaresanditisdividedintofiveequalpartswhichistwenty
hundred(0.20).

0.2

1
5

canalsobedividedusinglongdivisionmethod.

Changingdecimalfractionstoacommonfractions

Change0.25toacommonfraction.thus0.25=
25

100
=

1
4

.similarly0.5=
5

10
=

1
2

.
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Convert0.
̇
3tocommonfraction.

i. Letx=0.
̇
3→(1) multiplybothsidesby10.10x=3.

̇
3→(2).1.2.9=39,=

1
3

.

Write0.
̈
12asacommonfraction.Letx=0.

̈
12→(1)multiplyby100→100x=12.

̈
12→(2)

UNITFIVE

TEACHINGRATIOANDPERCENTAGES

Aratioisapairofpositivenumbersthatisusedtocomparetwoquantitiesortwosets.
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Theideaofratioisthecomparisonoftwoormorequantitiesinthesamedimensionor
unit.

Step1

Toteachratioguidepupilstoshareoranges.Thesharingcanbewhenoneperson
takestwoorangestheotherpersontakesthreeorangesbysodoingwecansaythatthe
orangeshavebeensharedintheratiooftwoistothree.Tocomparetwoquantities,we
canaskhowmuchmoreisonequantitymorethantheotherquantity.

Step2

Anotherwayofteachingratioistoletpupilscomparetwoquantitiesornumbersby
findingthedifferencebetweenthetwonumbers.Forexample.Howmanymoreis20
than16?

Theresultofhowmanymoreis20than16isillustratedbelow.Thereare20objects
thatarecircled.when16istakenaway,4isleft.

16takenaway

4left

Wecanalsocomparetwonumberorquantitiesbyfindinghowmanytimesofoneisthe
other?

Letpupilscomparetwonumbersorquantitiesbyfindinghowmanytimesoneisas
manyastheotherandwritethisasratio.example,9isoneandhalftimesasmanyas6

because
9
6

=
3
2

=1
1
2

.thisisillustratedbelowwheremembersofthefirstsetis

comparedwithmembersofthesecondset.

9 6

Thuswewritethisratioas9:6

Getmoreexamplesonthisandworkthem.

Step4
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Afterfindingratiosofmanypairsofquantitiesornumbers,letpupilsfindandsimplify

theratios.Forexampletheratio9:6canbesimplifiedtoget3:2since
9
6

=
3
2

.Group

pupilsintotwoandletthem findtheratioofthetwogroupsofpupils.

Workmoreexampleswithpupils.Wecandivideaquantityoranumberintoagivenratio.
Forexampledivideorangesintotheratioof2:3wefirstfindthetotalnumberofparts
intowhich15orangesaredivided.

Ie2+3=5.forthefirstnumber;wefind
2
5

×15,whichis6.similarlythesecondnumberis

3
5

×15=9.therefore,dividing15orangesintotheratio2:3is6orangesand9oranges.

Workoutmoreexamplesofthiswithpupils.

PROPORTION

Theratio8to40(i.e.8:40)maybesimplifiedtoitslowestterm as1to5.thisisbecause
8

40
=

1
5

.thisfraction
1
5

isthesameastheratio1:5.anequalityoftwoormoreratiosis

calledproportion.Proportionsareusefulinproblem solving.

Forexample,iftheratioofteacherstostudentsis1to15andthereare210studentsin
aschool,howmanyteachersarethereintheschool?

Insolvingthisproblem,wecanrepresentthenumberofteachersintheschoolbynthen
byproportionwehave.

1
15

=
n

210

Nowwemultiplythenumeratoranddenominatorof
1

15
bythesamenumbertogetthe

resultinanequalfraction.(note;15×15=210)hence
1×14

15×14
=

14
210

sothenumberof

teachersintheschoolis14.

Anotherapproachistocrossmultiplyandfindnie
1

15
=

n
210
↔15n=210↔n=

210
15

=14.

Useproportiontofindiftwopairsofnumbersorquantitiesareinproportion.

Example:arethefollowingpairsofquantitiesinproportion?5litres,3litresand10
hours,6hours.

Toanswerthisquestionwewritethetworatiosandcomparetoseewhethertheyare
thesame.

Thus5litres,3litres=5:3
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10hours,6hours=10:6=5:3

Hencethequantitiesareinproportion.

Tosolveproblemsondirectproportion

Method1

Useunitarymethodtosolvetheproblem.

Forexample:twobagsofricecostGh¢32.00.findthecostof5bagsofrice.

Costof2bagsofrice=Gh¢32.00

Thusthecostof1bagofrice=Gh¢
32.00

2

Thecostof5bagsofrice=Gh¢
32.00

2
×5

=Gh¢80.00

Workmoreexamplesonthismethodwithpupils

Method2.

Useratiomethodtosolveproblemsondirectproportion

Forexample:fourorangescost8oGp.Whatisthecostof12oranges?

Weletthecostofthe12orangesbe¢N.thenbyequalratios,wehave

80:N=4:12
80
N

=
4

12
→4N=80×12→N=

80×12
4

=240Gp.

The12orangesw1llcostGh¢2.40

PERCENTAGES.

Percentagesarewaysofrepresentingfractionswithdenominatorsof100.percentages
areintroducedinprimary5.

CHANGINGFRACTIONSTOPERCENTAGES.

Wehavelookedatfractions,wesawthatafractioncanbedescribedasaratiooftwo

numbers.forexampletheratio2:5isthesameas
2
5

.

Toteachhowtorenameafractioninpercentage,beginwithhalve,fourthandtenths.in
otherwords,findhundredthsandpercentagenamesthatareequaltohalves,fourthsand
tenths.
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Forexample:

1.
1
2

=
1
2

×
100
100

=
100
200

=
50

100
.thisiswrittenas50percentorsymbolically50%

2.
1
4

=
1
4

×
100
100

=
100
400

=
25

100
=25%.

3.
3
4

=
3
4

×
100
100

=
300
400

=
75

100
=75%

4.
1

10
=

1
10

×
100
100

=
10

100
=10%

5.
7

10
=

7
10

×
100
100

=
70

100
=70%

Hencewerename
1
2

inpercentageas50%;
3
4

as75%.

Diagramsareonemethodofgaininganunderstandingofpercent.a10×10gridwith100
equalpartsisoneofthecommonmodelsforillustratingpercentagesordecimals.for
exampleshowing15%usingdiagram.
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Forexample,torename
2
5

inpercent,wewrite2:5=w:100

Therefore
2
5

=
w

100
→5w=2×100=w=

2×100
5

=40

Hencethepercentagenamefor
2
5

is40%.workmoreexampleswithpupils.

CHANGINGPERCENTAGESTOFRACTIONS

Onceweknowhowtochangeafractiontopercentage,thereverseprocessisquiteeasy.

Forexampletochange40%tofraction,wewrite40%as
40

100
andwesimplifyit.

Thus40%=
40

100
=

4
10

=
2
5

Again38%=
38

100
=

19
50

Workmoreexamples.

CHANGINGDECIMALSTOPERCENTAGESANDVICEVERSA

Theapproachtodecimalsshouldbeplacingemphasisonmodelsandorallanguage.

Forexample,wecanrepresenttheDienesbase-tenpiecetheflatasunit,thelongasone-
tenthandthecubeasone-hundredth,letuslookathowitlookslike



44

1 0.1 0.01

Wecanusethesemodelstorepresentsomegivenfractions.

Weareawarethatwearechangingfrom decimalstopercentagethereforewe
canusemodelofaflatrepresentingunit.Forexampletheshadedportionrepresent
0.4whichshowsthat40outof100ofsmallersquareshavebeenshaded.thisrepresent
40%.

Similarlywecanmodel0.2,0.25and0.43

Wecanalsomodelthepercentintodecimalforexample30%,52% 8% into
decimals.letusmodel30%sothatyoucanalsotryyourhandsontheothers
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Thisis30%=
30

100
=0.3

FINDINGPERCENTAGEOFAGIVENQUANTITY

Thisistheaspectofpercentthatmaybecalledcalculationswithpercents.calculation
withpercentfallintothreecategories.

 Giventhewholeandpercent,findthepart.

 Giventhewholeandpart,findthepercent.

 Giventhepercentandthepart,findthewhole.

Thissectionisofthecategory1

Whenthewholeandthepercentaregiven,thepartcanbefoundbymultiplyingthe
percentbythewhole.forexample.find15%of¢50,000.00.

Thewordofisacluethatthepercentisactingasamultiplier.thus15%of

¢50,000.00=
15

100
×¢50.00.00=¢7,500.00.

Ontheotherhandwecanmodeltosolvethisproblem.

15outof100ofsmallsquaresareshadedindicating15%.nowthewhole100squares
representthe¢50,000.00.thismeansthat1smallsquarerepresents¢500.00(ie
¢50,000.00÷100)thus15% of¢50,000.00=15×¢500.00=¢7,500.00

Thisis15% ¢50,000.00
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Everysinglesquarerepresent¢500.00

EXPRSSINGONEQUANTITYASAPERCENTAGEOFANOTHERQUANTITY.

Asstatedearlier,calculationswithpercentfallintothreecategories.expressingone
quantityasapercentageofanotherfallsunderthesecondcategory.iegiventhewhole
andthepart,findthepercent.

Whenthepartandthewholearegiven,thepercentcanbefoundbywritingthefraction
forthepartofthewholeandthenwritingthisfractionasapercent.forexample,if8of

theradiostationstop40songsforagivenweekarenewsongs,then
8

40
ofthesongs

arenew.torepresent
8

40
asapercent,wecandivide8by40toobtainadecimaland

thenrepresentthedecimalbyapercent.8÷40=0.2=
20

100
=20%so20%ofthetop

songsoftheradiostationarenew.

Themodelmaybeusedtoprovideavisualapproachtosolvingtheproblem above.

8songs (20%)40songs
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0.4songs

Whatpercentof40is8?Thetotalof100smallsquaresrepresentthe40songs,then
eachsquarerepresents40÷100=0.4.hence2squaresrepresent0.8and10squares
represent4songs.therefore20squareswillrepresent8songs.20squaresarethen
shaded,whichrepresent20%.

Whenthepercentandthepartaregiven,thewholecanbefoundbyusing
proportion.supposeadownpaymentof¢50,000.00isrequiredforaloanandthisdown
paymentis10percentoftheloan.thentheamountoftheloanwill

be:
part

whole
=

10
100

=
50,000

a
.

Usingtheruleforequalityoffractions,wecanwritethisequationas10a=50,000×100

Thereforea=
50,000×100

10

a=500,000

sotheamountofloanis¢500,000.00

anothermethodofsolvingtheproblem isillustratedusing10x10gridpaper.

Theshadedsquaresare10percent,andtheserepresent¢50,000downpayment.

Ifthe10shadedsquaresrepresent¢50,000theneachsmallsquarerepresents¢50,000

10=¢5,000.sothetotalof100×5,000=¢500,000.

¢50,000

¢500,000
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¢5,000

UNITSIX

TEACHING MEASUREMENT.
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Measurementoflength.

Measurementformsaveryimportantpartofoureverydaylife.Therearemanythings
that we measure, some of these are length
,distance,,capacity,volume,weight,time,money,anglesandseveralothers.

Length is the measure ofhow long a thing is from one pointto the other.In
measurement of length some few vocabularies are learnt,like long, longer
than,longest,short,shorterthan,shortest.

Inteachingtheconceptofmeasurementoflengthwefirstperform activitiesondirect
comparison,indirectcomparison,andthenintroductionofstandardunitofmeasure.

Directcomparisonoflength.

Thisiswhereachildisguidedtoplaceobjectssidebysideonthesamelevelto
determinewhichoftheobjectsislongerthantheother,shorterthantheother,aslong
astheother.

Indirectcomparisonoflength.

Indirectcomparisonisintroducedwhenthelengthsyouwanttomeasurecannotbe
broughttobeplacedsidebyside,thereforeamedium isintroduced.likemeasurement
ofthelengthoftwoadjacentwalls,thesetwowallscannotbebroughttogetherand
placethem sidebysidebuttouseeitheryourhandspanyourfootastickthese
measuremedium iscalledarbitraryunit.Youwilluseanyofthesetofindouthowmany
ofthismeasurecanaparticularwalltakeandcomparewithhowmanytheotherwall
toohad.

Introductionofstandardunitforlength

Wetalkedabouttheuseofarbitraryunitthisunitdifferfrom persons.everybodychoose
whatevermeasurehe/shewantstousethereforeitbringsalotofconfusioninthe
system.forexampleinthisclassroom ifIcalltwomentomeasurethelengthofthe
teacher’stablewiththeirhandspan,thetwopeoplewillgiveusdifferentmeasurement,
toeliminatethisconfusion,itisnecessarytointroduceastandardunitmeasurelike
centimeter,milimiter,meter,kilometeretc.

needtousethesamesizeoftablesexercisebooksorpostagestampstospreadthem
inthetwoclassroomstofindoutwhichoftheclassroomshasmoreofthoseobjects
used.thisshowsthattheclassroom thatgotmoreofthoseobjectsusedhasmorelarge
surfaceareaandtheseobjectsarecalledarbitraryunits.
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MeasurementofCapacity

Atthelowerlevel,weplacemoreemphasisoncapacitywhileemphasizedbothvolume
and capacity atthe upperprimary.whatis the difference between volume and
capacity?aretheconceptofvolumeandcapacitysimilarinaway?

Volumecanbesaidtobetheamountofspacecontainedinathreedimensionalshape
andthismayincludehow muchspaceisfoundinabox,aroom,orajar.capacity
however,istheamount ofsubstancethataparticularspacecancontained.likehow
muchwaterorsandwillfillaboxorajar.well,volumeandcapacityarecloserelatedand
thecapacityofagivencontainerisdeterminedbyitsvolume.

Directcomparison.

Indirectcomparisonoftwoormoreemptycontainerscanbefilledwithwaterandpour
itbackintoanothercontainertoseewhichcontainercanholdmorewater.

Indirectcomparison.

Thisiswhereonecontainercannotbeliftedtopouroutitscontentintoanother
container,thereforeneedanothersmallercontainerthatcanbeusedtofilltheother
one.inthiscasewefindouthow manytimesthesmallercontainercanfillthebigger
onethatcannotbeliftedandcomparetoseewhichisbiggercontainerscanholdmore
water.

Introductionofstandardmeasure.

Theliterisusedasastandardunitmeasure.Guidethepupilstousealiterbottleorany
graduatedcontainerwithlitertofetchwatertofilledthebiggercontainerstoseehow
manyliterswillfilleachofthem.

Measurementofweightandmass.

Wenormallyuseweightandmassinterchangeably.Weightisreferstoasthemeasure
offorceogravityactingonanobject.Massontheotherhand,istheamountofmatter
inanobject.

Howdowedeterminewhichobjectisheavierthantheother?Wecomparevariouspair
ofobjectstofindoutwhichoneweighsthemostbyholdingoneobjectineachhand.
Someoftheobjectsmayhaveequalweightsoletthepupilscompareandre-check,pair
untiltheyareabletoputtheobjectsinorderfrom thelightesttoheaviest.Doseveral
experimentsincomparingweightandaftertheseintroducetheuseofdevicefor
weighing.

Simplebalance

Getanimprovisedbalance,ifyoudon’thaveone,bygettingacoathangerandtwo
emptytinsateitherends.Thisisthesimplestbalancetomake.Itmaynotbevery
sensitivebutdon’twory.itwillbeadequateforthepurposeofdemonstrating the
principleofthebalance.Putaneraserinoneend,astoneintheotherone,youwill
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discoverthatoneendwillgodownshowingthatoneisheavierthantheother.Guidethe
pupilstocompareweightofobjectsdirectlylikethatandarrangetheobjectsinthe
orderoflightesttotheheaviest.Aftercomparisonandorderingofmassespupilswill
noticethatthereistheneedforastandardmeasure.Weintroducethekilogram asthe
basicunitforthemeasurementsofmass.Weprovide1kgweightinhandtogetthe
“feel”ofit.Theythenpickupobjectsintheclassroom oroutsideanddetermine
whethertheyweighabout1kgormoreorless.Theychecktheirresultsusingabalance.

Measurementoftime.

Manyeventstakeplaceinthelivesofchildrenandithelpthem todeveloptheideaof
passageoftime.Welistheresomeoftheeventsfamiliartochildren,schooltime,break
time,closingtime,timetogetoutofbed,letyourpupilstellyouwhichoftheabove
eventsoccurfirst,whichissecondandsoon.Againwhatdothefollowingwordsmean
toyourpupils.today,tomorrow,yesterday,morning,eveningandafternoon.Guidethem to
explainthewords.Guidethepupilstotellhowtimeismeasuredwithoutusingstandard
measureoftime.Thatisthesoundofbirds,sun.

Unitoftime.

Helpyourpupilstounderstandtheunitoftimebyprovidingimprovisedclock.Guidethe
pupilstounderstandthatanytimetheminutehandison12andthehourhandisonany
number,thatnumberisthetime.

Guidethepupilstoreadtheclockbythehourbytellingandfixingthehandsoftheclock
toshow9,o’clock,6,o’clock,12,o’clock,8,o’clock.

Lunchtime,closingtime,playtime,sunriseandsunset.Thereisnowtheneedtoread
theclockbyhalfhourandquarterhour.Guidethepupilsnow todiscoverthat60
minutesmakeanhour,24hoursmakeaday,7daysmakesaweekandsoon.

Teachingofmoney.

Moneyisanylegaldocumentthatcanbeusedforexchangeofgoodsandservicesis
calledmoney.

Introduceallthecurrencyincirculationtothepupilstoletthem touchitandbeableto
describethenatureofthatnote,itscolour,thefixturesonit.

Organizedaplayshopintheclassroom forthepupilstobuyandsellafterthatclosethe
playshopandaskquestionsaboutthechangetheirsupposetoreceivewhenitemsare
boughtandpayusingahigherdenominationthebalanceandhowmuchmoneycanbe
usedinpayingforanumberofitemsboughtwithaparticularprice.Afterthatyou
introducethecedisigntothepupilsandhowitiswritten.
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UNITSEVEN

TEACHINGOFGEOMETRICCONCEPTS

Teachingofangles.

Angleisintroducebyexplainingtothepupilsthatwhenyoumakeaturnanangleis
form orwhentwoormorelinesmeetthespacecreatediscalledanangle.

Anglecanbeintroducedtopupilsusingthecornersoftheclassroom,whenadooris
openandclosed;whentwointerlopingcirclesarefixedtogetheranglesareform when
turningthem.

Typesofangles.

Ananglethatislessthanarightangleisanacuteangle.seetheillustrationbelow.

 Ananglewhichisgreaterthanarightanglebutlessthantworightangles
isorastraightlineisanobtuseangle.Seealsotheillustrationbelow.

Ananglethatisgreaterthantworightanglesbutlessthanoneturnsareflexangle.

 Directcomparison.

Ananglecanalsobedescribedastheunionoftworaysthathavethesameendpoint.
Whenwemeasureanangle,weassignanumbertothespreadbetweenthetwoarms,
orrays.

Tointroducetheideaofthesizeofanangle,wecanopenapairofscissorsanddraw
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pupilsattentiontotheangleformedbythetwoblades.Weexplainthatthesizeofan
anglehastodowiththespreadbetweenthetwoblades.

Weguidepupilstocomparetwoanglesbyfirstaskingthem totraceoneofthem and
directlycomparethetracingwiththeotherangle.incomparingthetwoanglespupils
placethevertexandoneofthearmsofthetracingonthevertexandonearm ofthe
otherangle.theotherarm ofthesmallerangleliesintheinteriorofthelargeangle.

Wethengivethepupilstracingpaperandasheetonwhicharedrawnanglesofvarious
measuresinanumberofdifferentpositions.Weinstructthepupilstoordertheangles
accordingtosizebytracingandcomparingtheangleswitheachother.

Anglesofvariousmeasures

NON-STANDARDUNIT.

Wecandrawanangleonthechalkboardandaskpupilstodetermine“howbig”angleis.
Theycanmakeasmallangleasaunitofmeasureandfindhow manycopiesofthis
smallanglefitinsidetheangletobemeasured.Thissmallanglecanbeawedgecut
from cardboard.

Pupilsshouldpredictandverifytheresultsofusingasmallerunitangletomeasure
angles.Pupilscouldprepareseveralcopiesofcardboardwedgesrepresentinganglesof
threedifferentsizes.Theywouldthendrawanangleonpaperandmeasureitusingthe
threedifferentunits.Pupilsfirstestimatebeforemeasuringandtheymeasuretothe
nearestunit.

Pupilscanbeguidedtocreateaninstrumentformeasuringanglesbydividingasemi-
circularcutoutintoequalsectorsbyfolding.Theteachercanthenchallengethem to
usethistofindthemeasuresofanglesofvariouscardboardwedges.

STANDARDUNITS

Beforepupilslearnaboutthedegreeasastandardunitofmeasureofangle,theycan
usetheright-angleasareference.

Pupilsshouldbeshownhowtofoldapieceofpapertwicetoproducearightangle.they
thenusetheright–angletoidentifyrightanglesonobjectintheirclaaroom andto
classifyotheranglesasgreaterthanorlessthanorlessthanarightangle.wetellpupils
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thatan acuteangle hasameasurethatislessthanarightangleandanobtuseangle
hasameasuregreaterthanrightanglebutlessthanastraightangle.

Rightangle straightangle acuteangle obtuseangle

Wecandefinethedegreeastheamountofturning(orthesizeofunitofanangle)

Such thatthemeasureofaquarterturn(orrightangle)is900.pupilsthennotethatthe
measureofahalfturn(orstraightangle)is1800 andthemeasureofafullturnis
3600.pupilsalsoestimatethemeasuresofvariousacuteandobtuseangle,angles
drawnontheboardoronpaper.Theteacherthendemonstrateshowtouseaprotractor
tomeasureanglesindegrees,emphasizingthecorrectplacementofthebaselineand
the vertex.Pupilsestimate and measure the sizesofanglesin degreesusing a
protractor.Theyalsodrawanglesofgivingmeasuresusingaprotractor.Pupilscanalso
workinpairs,withonepupildrawinganangleandtheotherestimatingandthen
measuringit.

THESUM OFTHEINTERIORANGLESOFATRIANGLE.

Guidepupilstodrawatleastthreedifferenttypesoftriangles.

Guidethem touseacompassandopenittoanyradiusandmarkanglesinthetriangle.

Guidethem touseasharpobjecttocutthethreeanglesout.

Guidethem toarrangethecutoutanglesinastraightline.

Equilateraltriangle rightangletriangle isosceles triangle

Guidethepupilstodrawequilateraltriangle

aa

Guidethepupilstocutoutallthethreeangles
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Guidethem toarrangethecutoutanglesinastraightline

a

Guidethepupilstotrythissameprocedureforallthethreetriangles.Thisshowsthat
thesum ofinterioranglesinanytriangleaddupto1800.

SUM OFTHEEXTERIORANGLESOFATRIANGLE.

a

aa

b

c

Guidethepupilstouseacompasstomarktheoutsideangles

Guidethem touseasharpobjecttocutouttheangles

Guidethem toarrangetheangles

Theywillnoticethatacirclehasbeenformed.Thisshowsthattheexterioranglesofa
triangleaddupto3600.

THESUM OFEXTERIORANGLESOFAPENTAGON.

Guidethepupilstocutoutallthemarkedangles.

Guidethepupilstoarrangethecutoutanglesanditwillform acirclewhichshowsthat
alltheexterioranglesofanypolygonaddupto3600.

THESUM OFTHEINTERIORANGLESOFAREGULARPOLYGON.
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Weclassifypolygonsbythenumberofsidesthatthehave.Thenumberofsidesofa
polygongivesthenumberofangles.Apolygonwithequallengthofsidesiscalleda
regularpolygon.letusgothroughthefollowingactivitiestoestablishtheformulaefor
findingthesum oftheinterioranglesofapolygon.

 Guidethepupilstodrawvarioussuccessivepolygonsonacardboardand
splititintotrianglesbydrawingdiagonalsfrom onevertextoalltheother
vertices.



Onetriangle 2triangles 3triangles 4triangles

 Since the interiorangles ofa triangle sum up to 1800,pupils
calculate the sum ofthe interiorangles ofeach polygon by
countingthenumberoftrianglesandmultiplyitby1800.

 Theresultsareshowninatableforpupilstoseethepatternwhich
emerges.

Polygon NO.ofsides No.oftriangles Sum of interior

angles

Triangle

Quadrilateral

Pentagon

Hexagon

Heptagon

Octagon

-

-

-

3

4

5

6

7

8

-

-

N

1

2

3

4

5

6

-

-

n-2

1x180=1800

2x180=3600

3x180=5400

4x180=7200

5x180=9000

6x180=10800

-

-

(n-2)x180

 Pupilswouldnoticethatineachcasethatthenumberoftriangles
istwolessthanthenumberofsidesofthepolygon.

 Pupilsshouldinferthatthesum oftheinterioranglesofanyregular
polygonwithnsidesis(n-2)180.



57

PERIMETEROFPLANESHAPES

Planeshapes

Whenthreeormorepointsarenotfoundtobeonthesameline,wehaveakindof
geometricfigurecalledaplanefigure.aplanefiqureisthesameasaplane.itisafigure
intwodimensions.rectangle,triangleandhexagon areexamplesofplaneshapes.Can
younowmentionotherexamplesofplanshapes?whatdotheyhaveincommon?They
normallyhaveflatsurfaces

PERIMETEROF2-DSHAPES.

letuslookatperimeter.itisthemeasureofthetotaldistancearoundaplanshape.we
shallnow focuson finding theperimeterof planeshapesorplan figures.some
activitiesleadingtothedeterminationofperimeterofplanshapesinclude:

 Explainingtheconceptsofperimeterastotallengthordistancearoundaplan
shape.

 Providedifferentcut-outshapesofdifferentdimensions.Measureandrecord
thelengthsaroundeachshape.

 Sum allthemeasuredlengthsastheperimeterofagivenshape.

How wouldyoudeterminetheperimeterofarectangle?letusconsiderthefollowing
activitiestodeterminetheperimeterofarectangle.

 Drawarectangleasshown

L

W W

L

 measurethelengtharoundtherectangleasl,l,wandwwherelandwarelengths
andwidthsrespectively.

 Sum themeasuredlengthsastheperimeter(p)

P=l+l+w+w=2l+2w=2(l+w)

Similarly,theperimeterofasquareandothershapescanbefoundasfollows:

Square.

 Drawasquareonacardboard

 Measurethelengthsaroundthesquareasl,l,landl
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 Suum themeasuredlengthsastheperimeterofasquare

 theperimeterofasquareP=4l

L

L L P=L+L+L+L=4L

L

Trapezium

a

c d P=a+b+c+d

b

Regularpentagon

a a

p=a+a+a+a+a=5a

a a

a

Regularhexagon a

a a p=a+a+a+a+a+a=6a.

a a

a

CIRCUMFERENCEOFACIRCLE

circle.

Acircleisaplanefigureboundedbyonelinecalledthecircumference,whichissuch
thatallpointsonthecircumferenceareequidistancefrom afixedpointwithin.thefixed
pointiscallthecentreofthecircle.thediameteristhechordwhichpassesthroughthe
centreofacircle.

MEASURINGTHECIRCUMFERENCEOFACIRCLE.



59

Therearesomanywaysofdoingthis.weshalldiscusstwo methodsundertwo
activities.

ACTIVITY1

Youwillneedacylindricalobjectlikeamilktin,amilotin,apaperstrip,aneedleanda
ruler.wrapthestripofpaperaroundthetinsomanytimes.usingthepinorneedle,make
aholethroughthestrip.removethestripandyouwillobserveseveralholesofequal
intervalonthestrip.witharuler,measureanyoftheintervalsandthatisequaltothe
circumferenceofthecylindricalobject.

Activity2.

Youwillneedacylindricalobjectlikeamilktin,milotinandanoilpaint.usetheoilpaint
andmakeamarkonthecylindricalobject.rolltheobjectgentlyonacementfloor.the
markoftheoilpaintwillmakeamarkonthefloormeasurethedistancebetweenthe
twomarksandthatisthecircumference.

TheDiameterofacircleoracircularobject

Determinethediameterofacircleoracircleobjectisnoteasyunlesstheexactcentre
oftheobjectisdetermined.Youwillneedmaterialsliketwowoodenblocks,arulerand
acylindricalobjectlikethemilo tin.perform theactivitiesbelow to determinethe
diameter

 placeacircularobjecte.g.milotinsuchthatitliesonitscurvedsurface

 holdtheMilotinfirmlybetweentwowoodenblocks

 measurethedistancebetweenthetwowoodenblockasthediameterofthemilk
tin

D

Woodenblock

Circularobject

RELATIONSHIPBETWEENTHEPI(π),CIRCUMFERENCEANDTHEDIAMETER

Usingthemethodsabove,letusgothroughthefollowingactivitiestoestablishthe
relationshipbetweenthepi(π),circumferenceandthediameter.whatispi?Itistheratio
ofthecircumferenceofacircleoracircularobjecttoitsdiameter.todeterminethepi



60

letsfollowtheactivities

 collectseveralcircularobjectssuchasmilktin,milotin,jagotinetc

 tieapieceofstringorwrapastripofpaperaroundeachobject,stretchoutthe
stringorthestripofpaperandmeasureoutthelengthonaruler.

 Recordthismeasureasthecircumference(c)ofeachcircularobject.

 Measurethediameter(dcm)ofeachcircularobjectbyholdingitfirmlybetween
twowoodenblocksandmeasurethedistancebetweenthetwowoodenblocks
asthediameter.

 Theresultsarerecordedinatable
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 Calculatetheratioofthecircumferencetothediameterofeachobject

 Noticethattheratioofthecircumferencetothediameter
c
d

inallcasesis

approximately3.1or3.2

 Explaintopupilsthattheapproximatevaluewhichisconstantforallcasesis
denotedbypi(π).

 Ieπ=
c
d

istherelationshipbetweenthecircumferenceandthediameterofa

circularobject

 Withthepreviousknowledgethattheratioofthecircumference(c)todiameter
(d)equaltopi(π).

 π=
c
d

andd=r+r=2r

 thereforethecircumference(c)=2π

MEASUREMENTOFAREA.

Areaisthespaceorsurfaceoccupiedbysomething.Inteachingtheconceptofarea
thereistheneedtomakeourlessonverypractical.Weneedtohavethefollowingitems
postagestamps,playingcards,exercisebooks,cut-outsquares,rectangles,geoboardand
emptytins.

Directcomparison.

Thisiswheretheteacherguidepupilstobringtwoormoreareatobeplacedontopof
theothertofindoutwhichoftheareaislargerthantheotherintheperformanceofthis
activitieswordslikelargerthan,equalandsmallerthanarelearntbypupils.thepupilswill
alsobecomeawareofdifferenceinareaofsurfaces.

Indirectcomparison.

Whentheareaoftwoormoresurfacescanotbebroughttogethertobeplacedontop
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oftheother,thenthereistheneedtointroducedtheuseofanotherobjectasamedium
tobeusedinmeasuringthetwosurfacestofindoutwhichislargerthantheothere.g
whenyouwanttofindoutwhichofthetwoclassroomshasalargersurfacearea,then
thereistheneedtousethesamesizeoftablesexercisebooksorpostagestampsto
spreadthem inthetwoclassroomstofindoutwhichoftheclassroomshasmoreof
thoseobjectsused.thisshowsthattheclassroom thatgotmoreofthoseobjectsused
hasmorelargesurfaceareaandtheseobjectsarecalledarbitraryunits.

Areaofplaneshapes.

Tohelppupilstounderstandtheareaofplaneshapesbetter,cut-outunitsquarescan
beusedincoveringagivenregionofsquaresandrectangles.e.g

Cut–outsquare

Guidethepupilstoarrangethesecut-out squaresintherectangleandfindouthow
manyofthem willcoverthewholerectangle.now countthem andrecordthenumber
andfindoutthoseattherowsandthoseatthecolumnoftherectangle,usethattofind
theruleoffindingtheareaofarectangle.

Relationshipbetweenthearea,thelengthandwithofagivenrectangleorsquare.

Activity.

I. Chosesomerectanglesandsquareswithvarioussizes.

II. Countthenumberofcentimetersquaresofeach rectangleor
square.

III. Measurethelengthandwidth

IV. Multiplythelengthbythewidth.

V. Putyourresultsinatableasshown

No. Shape No.of

square

centimeter

Length(L) Breadth(B) LXB

1 RectangleA
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2 “ B

3 ,, C

4 Square

A

5 ,, B

Comparethenumberofunitcentimetersquaresthatcouldcoverthefaceofeach
shapeandthecorrespondingproductofitslengthandbreadth.canyouseeapattern?
Thenstateit.itclearthatwhatemergesfrom ouractivitiesaboveisthat,theareaofa
squareorarectangleisasshownbelow.

Area=length×Breadth

=LL×B

Wecanalsousethegeo-boardtodeterminetheareaofsomeshapes.

TLM:Geo-boardandrubberband

 Form rectanglesofdifferentdimensions(atleast3)onthegeo-boardusing
rubberband.e.g

 Countthetotalnumberofsmallsquaresenclosedandrecordtheresultasthe
area.

 Countthenumberofsquaresalongthelengthandthewidthoftherectangleand
recordtheresultsasLandBrespectively.

 MultiplythenumberforLbythenumberforW andrecordtheresultasLXB.

 comparetheproductLXBwiththetotalnumberofsquaresin(ii)aboveandnote
thattheyareequal.

 Theareaofarectangleorasquareistheproductofitslengthandwidth(LXB).

Letusextendouractivitiestofindtheareaofatriangle.

AREAOFATRIANGLE.
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Tofindtheareaofatriangle,weapplytheconceptofareaofarectangle.letusfirsttake
arectangularsheetofpaperasourmainTLM andfollowtheactivitiesbelow.

 Foldandcuttherectangularsheetofpaperalongoneofitsdiagonaltoobtain
twoequaltrianglesfrom therectangularpaper.

A B A B

D C D C

Wecannownoticethatonerectangleisequaltotwotrianglesor
1
2

rectangle=1

triangle

 Relatethelengthoftherectangletothebaseofthetriangleandthewidthtothe
heightofthetriangle

A L B A

W Height

D C D base C

Wecannowconcludethat,theareaofatriangleishalftheareaofarectangle.

=
1
2

(l×w)=
1
2

h×b

AREAOFPARALLELOGRAM

Activities

 Reviseyourknowledgeonfindingtheareaofarectangle

 Drawaparallelogram onapaperasshown

A E B

height
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D base C

 CutalongthelineCEandfixitalongthesideAD

Height

Base

 Takenoticethatthefiguresoformedisarectangle

 Youhavetorealizethatlengthofarectanglecorrespondswiththebaseofthe
parallelogram whilethebreadthoftherectanglecorrespondswiththeheightof
theparallelogram.

 Findtheareaoftherectangletobeequaltotheareaofparallelogram asLX
B=basexheight.

AREAOFACIRCLE

Tofindtheareaofacircle,wewillneedacardboardandasharpinstrument.letusnow
proceedasfollows

 Drawacircleofanyradiusonahardcardboardandcutitoutasacirculardisc.

 Dividethecirculardiscintotwoequalpartsandshadeonehalve.

 Dividetheentirecircleintosixteenequalsectors

 Cutoutthecirculardiscusingapairofscissors,thesectorsintosixteenpieces

 Rearrangethepiecesheadtotailinarectangularform asshown

πr πr

rr

πr

r r

1 2 3 4 5 6 7 8
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πr

 Explainthatthecurvededgeofeachsemi-circleishalfthecircumferenceand

thereforethelength
1
2

×2π=πr

 Multiplythelengthlabeledasπrbythewidthrtogettheareaoftherectangular
shapeas

A=LXB

=πr×r

=πr2

Measurementofvolume.

Volumereferstotheamountofspaceinagivenshapethathasthreedimention.we
wanttodeterminethevolumeofseveralcontainersusingarbitraryunits.guidepupilsto
collectmanybottletopsofthesamevariety.providethem withvariouscontainerssuch
asemptymilktins,chalkbox,drinkingcupsandsoon.guidethem toestimateand
determinethevolumeofeachcontainerintermsofthenumberofbottletops.letthem
orderthecontainersbasedontheirfindings.

Measurementofvolumesusingstandardmeasure.

Guidepupilstoobtaincubesandboxeslikechalkboxes.guidethem toestimatehow
manycubestheythinkwillfilleachbox.letthem carefullystackthecubesintoboxesto
findtheactualvolume.explaintopupilsthatthesizeofeachsmallcubeis1cubic
centimeter.

Guidepupilstogetthenumberof1x1centimetercubefilltheboxesguidethem alsoto
findouthowmanycubesfilledthelengthofthebox,widthoftheboxandtheheightof
thebox.Guidethem tofindtheproductofL×W×H.guidethepupilstoform atableand
recordtheirfindings.

Box Length(L) Width(W) Height(H) LXWXH Total no.of

cubes

A 2 3 2 2X3X2 12

B 3 2 3

C 2 2 2

D 4 2 1
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Thevolumeofacylinderandacone.

From ourpreviouslessonwelearntthatthevolumeofacuboidisbaseareawhichis
LXBandtheheightwhichisLXBXH.alsoweearlierlearntthattheareaofacircleis
πr2.allthesewillbenecessaryinthislesson.

Consider,thisfigurebelow

a)Closedcylinder

Itisacylinderwithcircularbaseradius‘r‘and height‘h’.how
then

Shallwefinditsvolume?Findtheareaofthecircularbase
and

H multiplybytheheight.

Rrr assuch,wesimplystatethatthevolumeofacylinder=

Baseareaxheight=πr2×h=πr2h

Radiusr

THEVOLUMEOFACONE.

Thevolumeofaconeisdeterminedbyformingaconefrom tworectangularsheetof
paperofthesamedimension.

Useoneofthesheetstoform acylinder.Usethesecondsheettoform acone.

Guidethepupilstofilltheconewithsandandtransferitintothecylindertofindoutthe
numberoftimesthesandintheconewillfillthecylinder.Sincetheformulaofthe
cylinderisπr2hthenwecandividetheformulaeofthecylinderbythenumberoftimes
thesandintheconefilledthecylinderandthatgiveustheformulaeofthecone.

Activities

1.Guidethepupilstotaketwosimilarshapeofarectangularsheetofpaper.

2.Guidethem totakeonesheettoform acylinder.

3.Guidethem toform aconefrom thesecondsheet.

4.Taketheconefillitwithsandandtransferitintothecylinder.

5.Guidethem tofindoutthenumberoftimesthecontentoftheconewillfillthe
cylinder.

6.Guidethem toconclude.
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Firstsheetofpaper cylinderformedoutofthesheet.

Secondsheetofpaper coneformedoutofthesheet.

UNITSEVEN

TEACHINGGEOMETRICALSHAPESANDCONSTRUCTION

Planeshapes

Planeshapesareconsideredtobeshapesthataretwodimensional;wecanonlyfind
theirareabyusinglengthandbreadthorwidth.Wecannotcalculatetheirvolume,
becausetheydonothaveheight.

Wenormallyconsiderplaneshapesasi)circleii)trianglesiii)quadrilateral.etc.

Thefirstshapewhichchildrenlearntorecognizeisthecircle.Thedistancearounda
circleiscalledthecircumference.Allpointsonthecircumferenceareequaldistance
from thefixedpointscalledthecentre.

A circlehasaradiuswhichisreferredtoasthedistancefrom thecentretothe
circumference.

Chordisthelinesthatjointwopointsonthecircumference.
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Diameteristhechordwhichpassesthroughthecentre.

Semi-circleishalfofacircle

Quadrantsareformedwhenacircleisdividedintofourpartseachpartiscalleda
quadrant.

Sectoristheareathatisformedbytworadii.

Arcispartofacircumferencewehavemajorandminorarcs.

Segmentistheareaformedbyachordandanarc;wehavemajorandminorsegments.

Quadrilateral.

Quadrilateralsareplaneshapesboundedbyfourstraightlines.Wehavedifferent
categoriesofquadrilaterals.Wemaysortquadrilateralsbyusingthreecriteria’sas
shown;

a)Howmanysidesareequal?

b)Howmanypairofsidesisparallel?

c)Howmanyanglesareequal?

Typesofquadrilaterals

1.KITE;-ithasonepairofoppositeanglesequalandadjacentsidesequal.

2.Trapezium;-ithasonepairofoppositesidesparallel

H

3.Parallelogram;-ithastwopairofoppositesidesparallelandhas2pairofopposite
sidesalsoequal.
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4.Rectangle;-ithas4equalangles,theseanglesarerightangles.Italsoparallelograms
whichmeanthat2ofthetwooppositesidesareparallelandequal.

5.Rhombus;-ithasfourequalsidesandcanbereferredtoasaricketysquare.

6.Square;-ithasfourequalanglesandfourequalsides.

Howdoweteachchildrenplaneshapes?

Youcanteachplaneshapesbyduelingsomuchonthepropertiesoftheshapes.

1.Usethemanilacardstopreparetheshapes.

2.Putthepupilsintogroupsof5members

3.Giveeachgroupalltypesofthepreparedshapes

4.Youtheteachermustalsohaveallthepreparedshapeswithyou.

5.Pickashapeandleteachgroupalsopickthesametypeofshape.Guidethem
toidentifythecharacteristicsoftheshapeandwritethem ontheboard.Findout
from thepupilshow thatkindofshapecanbecalled.Ifthey’renotableto
mentionthename,thenyoumentionittothem.

Triangles
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Atriangleisaplaneshapeboundedbythreesides.Ithasthreesidesandthree
angles.Iftwosidesareequalthentwoangleswillalsobeequal,ifthreesidesare
equalthenthreeangleswillalsobeequal.

Typesoftriangles

Trianglescanbegroupedintermsofhow manysidesareequal,how many
anglesareequal.Intermsofsides,wehavethreetrianglesandintermsof
angleswehavethree,inallwehavesixtypes‘oftriangles.

Intermssideshavei)scalenetriangle.ii)isoscelestriangleandiii)equilateral
triangles.

Scalenetriangle isoscelestriangle equilateraltriangle

scalenetriangle;-itisatrianglewithnosidesandnoangleisequal.

Isoscelestriangle;-itisatrianglewithtwosidesequalandtwoanglesequal.In
isoscelestrianglethethirdside iscalledthebasethetwoanglesarebaseanglesand
theyareequal.Thethirdangleiscalledtheverticalangle.From theverticalangleyou
candividethebaselineintotwoequalparts.

Equilateraltriangle;-itisatrianglewithallthethreesidesandallthethreeanglesare
equal.Ithaseachangleequalto600.

Intermsofangles.

wehavei)Acuteanglestriangle,ii)obtuseanglestriangle.iii)rightangletriangle.

Acuteangletriangle Obtuseangletriangle Rightangle
triangle

Anacuteangletriangle:-itisatrianglewithalltheangleslessthan900.

Anobtuseangletriangle:-itisatrianglewithoneanglegreaterthan900.

Arightangletriangle:-itisatrianglewithoneangleis900.thesidewhichisoppositeto
900iscalledthehypotenuse.
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Solidshapes.

Commonsolids

Solidshapesareshapesthatarethreedimensional,theyhavelength,breadthandthe
height,andthereforetheirvolumescanbecalculated.

Identificationofsolidshapes.

Solidshapescanbegroupedintothreecategoriesknownasi)prismsii)pyramids iii)
spheres.

Prisms:-thesearethesolidshapesthathaveauniform crosssection.prismsarenamed
aftertheshapeofitsendface.

Examplesofprismsare:-

Cubes,

Cuboids,

Cylinder

,triangularprism

,pentagonalprism
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Pyramids:-thesearethesolidshapesthathavealltheirpointsprojectedtomeetata
pointcalledapex.Apyramidisnamedafterthefacewiththegreaternumberofedges.

Examplesofpyramidsare:-

Triangularpyramid, Rectangularpyramid

,Pentagonalpyramid, Circularpyramid.

Spheres:-

Theyhaveroundshape.Exampleistheshapelikeorange,football,tennisballetc.

Identificationoffaces,edgesandvertices

Withtheuseofeverydayobjects,theteachermusthelpchildrentoidentifyfaces,
edgesandverticesofsolidobjects.Asolidobjectmayhaveflat,curvedorbothflatand
curvedsurface.Solidswhichlooklikechalkbox,haveflatsurfaces,solidslikeoranges
orballshaveroundorcurvesurfacesandsolidlikeMilotinsarepartlyflatandpartly
round.Thesurfacesofasolidobjectaredividedintodifferentregionsandeachregion
iscalledaface.

Twofacesmeetinanedge;someedgesarestraightwhileothersarecurved.A
cornerwheretwoormoreedgesmeetiscalledavertex. Curvesurface
Flatface
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Vertex

Flatface curved
edge

Straightedge

Guidethepupilstodrawatableandidentifynumberofedges,numberoffaces
andnumberofverticesthatanysolidshapehave.

Nameofsolids Number of faces

(F)

Number of edges

(E)

Numberofvertices

(V)

Cuboids 6 12 8

Cylinder 2 2 0

Pentagonalprism 7 15 10

Squarepyramid 5 8 5

Triangularpyramid 4 6 4

Triangularprism 5 9 6

Cube 6 12 8

Cone 2 1 1

Sphere 1 0 0

Teachermustguidethepupilstodraw alltheshapescorrectlyandalsoguide
them toidentifythevariousface,edgesandvertices.Guidethepupilstobeableto
determinetherelationshipbetweenthenumberoffaces,thenumberofedgesandthe
numberofvertices.YoumaynoticethatF+V-2=E.

NETOFSOLIDS.

Makingsolidsfrom Nets

Practicalworkonvolumesandareaofcurvedsurfacecanbeassociatedwith
geometricalworkonnetsofsolids.childrenshoulddrawnetsofsolidshapes,cutthem
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outandfoldthem toform thevarioussolids.

Letchildrenusecardstomakethefollowingnetsandfoldthem toform the
solids.

a)prism

NetofCuboids

NetofCylinder

b)Pyramid:-triangularpyramid rectangularpyramid
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Theideaoflocus

Locusisthepathofpointswhichmoveinaplaneinrelationtootherpointsinaplane.at
theelementarywork,wemaytalkaboutfourdifferenttypesoflocus.theselocusare
usuallydrivedfrom ourbasicconstructions.

a.Thecircle:thisisthelocus(path)ofpointswhichmovesinsuchawaythatits
distancesfrom afixedpointlikeoisalwaysthesameie.thecircleisthelocus
whichisequidistancefrom onepoint.

Note:thefixedpointisthecentreandthedistanceistheradius.

radius

locus

centre

b.Theperpendicularbisector(mediator)

Thisisthelocusofpointswhichmovesinsuchawaythatitsdistancefrom two
fixedpointssayAandBarealwaysequalieequidistancefrom twopoints.

A B
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c.TheBisectorofanangle

Thisisthepathofpointwhichmovesinsuchawaythatitsdistancefrom two
intersectionraysofanglearealwaysequaliethayareequidistantfrom twolines

A

B Locus

C

d.Theparallellines

Thisisthepathofpointswhichmovesinsuchawaythatitsdistancefrom aline
sayABisalwaysthesameieitisequidistantfrom aline.

A B

Takestudentsthroughtoconstruct

 Copyangles

 Constructingangles-900,450,600,300.

 Triangles

 Regularhexagon.

COPYINGOFANGLES

Transferofthevalueofanangletoanotherpositioniswhatwecalledcopyingofangle.

Activities

1.GuidethepupilstodrawahorizontallineandnameitAB.
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2.Guidethepupilstomeasurethelengthofthelinethatcutsthelinesoftheangle.

3.guidethem toplacethecompasspointatthebeginningoftheangleanddescribean
arc.

4.letpupilsmeasurethelengthofthearcatthegivenangleandtransferittothenew
angle.

5.guidethepupilstodrawalinefrom thebeginningtocutthearcthatwasdescribed.

CONSTRUCTIONOFANGLES 900,450,600 AND300.

Anangleisform whentwoormorelinesmeetandcreatedspace.

Whenonemakesaturnanangleisformed.

e.g

Thisisanangle

Thisisalsoanangle

Constructing900

Activities

 GuidethepupilstodrawahorizontallineAB.

 Guidethem tomarkapointonthelineAB.

 Guidethem toplacethecompasspointonthemarkedpointanddescribe
asemicircle.

 Guidethem toputthecompassattheplacewherethesemicircleends
andmakeanarc.

 Guidethem toplaceitatthesecondpointanddescribeanotherarcagain.
Wherethetwoarcsmeet,drawalinetomeetthepointmarkedonlineAB.
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ConstructingofAngle450

Angle450ishalfofangle900

Activities

 Guidethepupilstobisectangle900forthem togetangle450

ConstructingofAngle600

Inconstructingangle600,thefollowingactivitiesmustbecarriedout.

 GuidethepupilstodrawlineAB.

 Guidethem tomakeamarkonlineAB.

 Guidethem tostandonthemarkedpointonlineABanddrawasemicircle.

 Letthem maintaintheradiusofthecompass

 Standonthepointwhereyoustartedthesemicircleandmarkonthearc.

 Jointhelinefrom themarkedpointtolineAB.

ConstructingofAngle300

Inconstructingangle300thefollowingActivitiesmustbecarriedout

 Angle600hasbeenconstructedalreadythereforethenextthingtodoistobisect
angle600togetyour300.

ConstructionofTriangles

Trianglescanbeconstructedwhenthefollowingconditionsaregiven.

a)Threesides

b)Twosidesincludingangle

c)Twoanglesandaside

d)Rightanglehypotenuseandanotherside.

ConstructionofTrianglewiththreesides.

ConstructtrianglePQRsuchthatPQ=8cm,QR=5cm,PR=6cm
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Steps

a)WitharulerandacompassdrawthelinePQ=8cm

b)WithcentrePandradius6cm drawanarc

c)WiththecentreQandradius5cm drawanarctomeetthefirstarcatR.Thepoint
Rwillthenbe5cm from Qand6cm from P.

d)CompletethetrianglebydrawingstraightlinePRandQR.

ConstructionofTrianglewithtwosidesandoneangle.

ConstructtriangleABCwithAB=8cm,BC=6.5cm,andangleABC=450

Steps

a)Makearoughsketchofthetriangle

b)DrawlineAB=8cm

c)Constructangle450atB

d)WithBascentreand6.5cm asradiusmakeanarcintersectingtheline
making450withABatC.

e)JoinACtocompletethetriangle.

Constructingtrianglewithtwoanglesandoneside.

ConstructtriangleSTRsuchthatST=7cm angleSTR=450andangleTSR=300.

Steps.

a)Makearoughsketch

b)DrawlineST=7cm

c)Constructangle450atT

d)Constructangle300atS

e)LetthetwolinesmeetatRtodescribetherequiredtriangle.

ConstructionofaregularHexagon

Ahexagonisapolygonwithsixsides.Toconstructaregularpolygonwedrawacircle
ofagivenradiusanddividethecircleintoequalangles.for5sidedpolygon,
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Angle=
3600

5
=720,for6sided,angle=

3600

6
=600

ConstructaregularHexagonofsides3cm.

Steps

a)Drawacircleofradius3cm

b)Usingthesameradiusasthecircle,placethecompasspointanywhereon
thecircumferenceanddrawanarconthecircumference.

c)Placethepointofthecompassattheendofthearcanddrawanotherarc
onthecircumference.

d)Repeattheprocessuntilyougettothepointwhereyoustartedit.

e)Jointhearcswiththestraightlinestocompletethediagram.
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UNITEIGHT

TEACHINGOFNUMBERPLANE

Inthislessonweshallbediscussingthenumberplane.Thiswillleadustohowtoplot
andlocatepointsontheX-Yplane.

Wefirstofalluseclassroom arrangement,howtablesandchairsarearrangedinthe
class.Letpupilsunderstandthatthefrontdeskshorizontallyisthefirstrowandthe
desksthatarearrangedverticallyiscalledthecolumn

7

Rows 6 A

5

4 B

3

2

1

1 2 3 4 5 6

Columns

Guidethepupilstoidentifythesittingpositionsofpupilsintheclassinidentifyingthe
position,wereadfrom thecolumnfirstbeforetherow thereforewegetapointlike
(column.row).Guidethem toidentifythepositionofAusingcolumnandrow.letthem
understandthatthepointAisplottedthereusingapointfrom thecolumnandanother
from therowsothatgivesus(2,6)thispointiswhatwecalledorderedpair.

Guidethepupilstotranslatetheclassroom situationontotheboard.

Pointsinaplane.

Apointinaplaneismadeupofanorderedpairusuallydenotedby(a,b)where‘a’isa
numberfrom thehorizontalaxisand‘b’from verticalaxis.tofixthepositionofapointin
aplane,weusetwostraightlinescuttingeachotheratrightangles.thesetwolinesfix
ourdirections.Thepointofintersectionofthetwolinesiscalledtheoriginwhichis
denotedby‘o’.allmeasurementsistakenfrom thepointofintersection‘o’.Unitsof
distancesaremarkedoffonthetwo intersectinglines,startingfrom theorigin.we
measurepositiveinonedirectionandnegativeintheother.Thelinedrawnhorizontally
iscalledthex-axisandtheonedrawnverticallyiscalledthey-axis.theplanecontaining
theseaxesiscalledCartesianplane.
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LetusgothroughthefollowingactivitiestolocateandplotpointsontheCartesian
plane.

 Drawthehorizontalandverticalaxesonagraphsheetandlabeltheirpointsof
intersectionOastheorigin.

 Markandlabeleachoftheaxeswithnumbersofequalintervalsanddivisions.

 Identifytheco-ordinatesofapointasanorderedpair(x,y)ie.wherethefirstco-
ordinate represent‘x’the distance ofthe pointfrom the origin along the
horizontalaxisandthesecondco-ordinaterepresent‘y’asthedistancealongthe
verticalaxis.

 Assistpupilstolocateandplotpointsonthenumberplaneforanygivenco-
ordinates.

EXAMPLE.

A JHS1pupilthoughtthat(4,5)and(5,4)representthesamepointonanumber
plane.show andexplainhow youwouldhelpthechildtounderstandthatthetwoare
differentpoints.

SOLUTION

 Guidepupilstodrawandlabelthexandyaxesonagraphsheet.

 Guidepupilstonotethat(4,5)is4unitsalongthex-axis(horizontalline)from the
originand5unitsmeasuredalongthey-axis(verticallin)from theorigin.

 Forthepoint(5,4),helppupilstonotethatfirstnumber5ismeasuredalongthex
axisand4measuredalongthey-axisfrom theorigin.

5 ------------------------(4,5)

4 ------------------------------(5,4)

3

2

1

+ + + + + + + o + + + + +

-7 -6 -5-4 -3 -2 -1-1 1 2 3 4 5
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-2

-3

-4

 Helppupilstolocateandplotthetwopointsasshownabove

 Henceasshownonthenumberplanethetwopointsaredifferent.

EXAMPLEII

How wouldyouguideachildtolocatethepoints(2,5)and(3,2)ontheCartesian
plane.

SOLUTION

 DrawandlabelanagraphsheettheXandYaxes.

 Guidethepupilstoplotthepoint(2,5)bymoving2unitsfrom theoriginalong
thex-axisand5unitsfrom theoriginalongthey-axis.

 Also,thepoint(3,2),guidethem tomove3unitsalongthex-axisand2units
alongy-axisfrom theorigin.

 Guidethepupilstoplotthepointsonthegraphsheetasshown

5 -------(2,5)

4

3

2 -----------(3,2)

1

+ + + + + + + + + + + + + + + + + +

-8 -7-6-5-4-3-2-1-1 12 3 4 5 6 7 8 910

-2

-3

-4

STRAIGHTLINEGRAPHS.
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Askthepupilstoperform thefollowingactivity

 Usingascaleof2cm to1unitonbothaxesdrawtwoperpendicularaxesoxand
oyonagraphsheet

 Onthesamegraphsheet,markthex-axisfrom -5to5andthey-axisfrom -6to6.

 PlotonthesamegraphsheetthepointsA(1,1
1
2

),B(4,1
1
2

)andC(1,4)

 Jointhepointstoform atriangle.Whattypeoftrianglehaveyoudrawn?

GradientofaStraightLine.

ConsiderastraightlinewhichpassesthroughthepointsP(2,3)andQ(5,6).Ifwetakex
-axisasthehorizontalandthelinethroughandPandQasaroad,then,ifyouwalkfrom
PtoQ.YouwouldrisebyaverticaldistanceFQ.whilstatthesametimeyoumovea
horizontaldistancePF.

Thegradientoftheroadis=
FQ
PF

=
6-3
5-3

=
3
3

=1

InsteadofusingthetwopointsPandQ,wecouldhaveconsideranyothertwopoints
say A and B on the line. In this way the gradient would be expressed as:
OB
AO

=
1-0

0-(-1)
=

1
1

=1

Thisisthesameas
FQ
PF

Y

7

6 Q(5,6)

5

4

3 --------------------F

2 P(2,3)

1 B

A + + + + + +
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-1 1 2 3 4 5

TheGradientofthestraightlineisthereforetakingas
increaseiny
increaseinx

inmovingfrom one

pointonthelinetoanother.thismeansinmovingfrom pointAtopointB.

Thegradient=
y-coordinateofB-y-coordinateofA

x-coordinateofB-X-COORDINATEOFA

ThusifAis(x1,y1)andBis(x2,y2)thengradientofAB=
y2-y1
x2-x1

Example1

Gothroughthisexamplewithyourchildren.findthegradientofthelinejoiningthe
followingpairofpointsa)A(4,2)andB(7,11)b)P(-2,-3)andQ(4,6)c)T(4,6)andS(5,-3)

GRAPHOFLINEARFUNCTIONS(straightlines)

LetusconsiderthemappingwhichshowstherelationshipbetweenthedomainXand
therangeY

X -1 0 1 2 3

Y -1 1 3 5 7

Weseethattheruleofthemappingisx 2x+1iey=2x+1ifwemarkthedomainof
therelation(thex’s)onthehorizontalaxisandtherange(they’s)ontheverticalaxisy-
axis,wewillnoticethatthesetoftheorderedpairslieonthestraightline.Guidethe
pupilstodrawthegraph.

Guide the pupils to design activities to teach congruentand similarshapes and
symmetry.

Guide them to teach imagesofshapesundertranslation,reflection,rotation and
enlargement.

Transformation

Transformationsareactionscarriedoutonshapes.Theactionsoftheoperationsupon
thegeometricalfiguresmaychangetheshape,sizeorpositionoffigures.
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Transformationmaythereforebetakenasthemappingbetweentwopoints,plane
shapesorsolidfigures.

Typesoftransformation.

i) Translation

ii) Reflection

iii) Rotation

iv) Enlargement

Translation

Thisisamovementinwhichallthepointsofafiguremovebythesamedistanceina
certaindirection.

Atranslationtransformsormapseachofthepointsofafigureintoanotherpointina
certaindistanceawayinagivendirection.thesepointsarecalledtheimagesoforiginal
points.

Examplesoftranslationineverydaylifeare:

a)Themotionofacaronasmooth(flat)straightroad.

b)Themovementofyourchairneareryourtableinastraightline.

Tounderstandtranslationwegothroughtheseactivities.

Activities1

IdentificationofCongruentShapes.

Congruentshapeshavethesameshapeandsamesize.

Inthisactivityshapesareplacedonatable.Oneshapeistakenandchildrenareasked
topickshapeswhicharecongruenttothepickedshape.Congruentcutoutshapesor
figuresmaybeused.Ensurethattherewillbeshapesthatwillbecongruentandthose
thatwillnotbecongruent.

Activity2

Slidingofshapes

Childrenareaskedtoslideorchangethepositionsofgivenobjectswithoutturning,toa
givendistancetoexplaintranslationasamovementinastraightline.

A 3units A1 2units A2
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B B1 B2

C C1 C2

ShapeABCisslideforward3cm toshapeA1B1C1from thispositionitisslideforward
2cm toA2B2C2.

ActivityusingGeoboard.DotpaperorSquarepaper

Shapesaremadenageoboardandpupilsareaskedtotranslateinagivendistanceand
direction.

2.Usearubberbandtoform ashapeonageoboard

3.Identifyeachpointoftheshape

4.Moveeachpointtoanotherpointwiththesamedistanceanddirection

5.Measurethesizeoftheshapeatthenewposition.

Whatweshouldlookfor

1.Theoriginalshapeisthesameasthenewshape.

2.Eachpointmovesinthesameverticaldirectionandthesamehorizontal
direction.

3.Childrenmustdiscoverthat.

Theaboveactivityisbestusedtointroducetranslation.

ActivitytodescribeTranslationusingNumbers(Translationvector)

Inthisactivitywecouldusedotpaperorgraphsheet.

LetchildrendrawtwoperpendicularaxesOXandOYonagraphsheetusing2cm to2
unitsonbothaxes.

Plotonthegrapsheetthepoints(0,2),(2,1),(2,-1),(0,-2),(-2,-1),(-2,1).jointhepointswith
straightlinestoform ashape.

Onthesamegraphsheetplotthepoint(5,4),(7,3)(7,1),(5,0),(3,1),(3,3)andjointhe
pointswithstraightlinestoform ashape.childrenshouldstudythetwoshapesonthe
graphsheet.Theshapescanbetakenasanobjectanditsimageundertranslation.

Helppupilstocompletethefollowingtablegiventheco-ordinatesofshapesbeforeand
afterthetransformation.

BEFORE AFTER.
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(0,-2) (5,0)

(0,2) (5,4)

(2,1) (7,3)

(2,-1) (7,1)

(-2,-1) (3,1)

(-2,1) (3,3).

Letchildrenanswerquestionslike

Question;-whatrelationshipistherebetweenthex-co-ordinatebeforeandafter?

Answer;-itisincreasedby5

Question;-whatrelationshipistherebetweenthey-co-ordinatebeforeandafter?

Answer;-itisincreasedby2.

Question;-howcouldyoudescribethistranslationusingnumber?

Answer;-itisdiscoveredthattranslationcanberepresentedbyanumber.

Thefirstnumberrepresentsmovementalongthex-axis(horizontal)andthesecond
numberrepresentsmovementalongthey-axis(vertical).intheexampleshownabove
eachpointismovedortranslated5placestotherightalongthex-axisand2places
upwardsalongthey-axis.inmathematics,themovementcanberepresentedusingthe

notation(5
2).thisiswhatwecalledthetranslationvector.from theaboveactivitywemay

seethatatranslationmayberepresentedbythemappingofco-ordinatesas(x
y)→(x+p

y+q)
where(p

q)isthetranslationvector.

REFLECTION.

Liketranslation,areflectionisalsoatransformationofonesetofpointstoanotherset
ofpoints.Inreflectionashapeisflippedoveraline.Inteachingreflection,wecanuse
theanalogyoflookingintothemirror.Letchildrenseethedifferenceinreflectionand
lookingintothemirror.Intransformationwenormallycarryoutreflectionontwo
dimensionalshape,whichisdrawnonpaper.theimageisrealasoriginalshape.the
imageweseeinthemirrorisvitual,wecannottouchitandifwelookbehindthemirror
wecannotseeit.

Fortheunderstandingoftransformationofreflection,thechildrenmustunderstandthe
mathematicalpropertiesofreflection.thismustbedonethroughactivitiesbelow.
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Activity1

Paperfoldingandcuttingalongacommonline.

Childrenfoldapieceofpaperintohalfandcutashapeorshapesfrom thedouble
thickness.theyopenoutthepieceofpaperandcomparetheshapeoneithersideofthe
fold.

Activity2.

Placeanobjectbeforeamirror.lookintothemirrortoseepatternsofsymmentarical
shape.theobjectinfrontismovedbackwardsandforward.theywillnoticethatthe
imagewillalsobehaveinthesamemanner.

Activity3.

Makingcongruentshapeonfoldpaper.

Letchildrentakeapieceofpaperandfolditintohalf.ononesideofthefoldletthem
drawasimplepolygonandlabelthevertixesA,B,Cetc.

Withthepaperstillfolded,letthechildrenpushapinthrougheachofthevertices.onthe
backoftheotherhaveofthepaperlabelthepinholesA1,B1,C1etc.askthechildrento
joinupthepointswithapencilandthenunfoldthepaper.

Theywillnoticethattheshapesarethemirrorimageoftheother.letthechildrenjointhe
pointsAA1,BB1,CC1,etcandlabelthepointswherethelinescrossthefoldofthepaper
TSR.whatangledotheselinesmakewiththefoldofthepaper?.

MeasureandcompareATandA1T,BRandB1RandCSandC1S.

question;-whatconclusioncanyoumake?

Answer;-itdevelopstheideathateachpointanditsimagearethesameperpendicular
distancefrom thelineofreflectionbutonoppositesidesofit.AT=A1T,BR=B1R,CS=C1S.

Theaboveactivitieswilldevelopthefollowingpropertiesinchildren.

1.Themovementthattakesashapeontoacorrespondingshapeoveralineis
calledareflectioninthelinewhichisthefoldofthepaper/mirrorlineorlineof
reflection

2.Inareflectionapointanditsimageareatequaldistancefrom themirrorlineand
otheroppositesides.

3.Thelinejoiningapointtoitsimageisperpendiculartothemirrorline.

4.Anypointonthemirrorlineisitsownimage.

5.Thesizeofangleisnotchanged,however,thesenseofreflectionisreversedand
thelengthofalineisnotchanged.
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6.Todescribeareflection,youonlyneedthelineofreflection.

Todrawanimageofanobjectongraphsheetchildrenshouldapplytheabove
propertiesbutnotformula.Theformulaunderthereflectionwillbedevelopedlatteron.

Example.

Drawonasheetofgraphpaper,twoperpendicularaxesOXandOYfor-6≤x≤8and
6≤y≤12.markthefollowingpointsA(2,2),B(-
1,1),C(1,1),D(2,8),E(4,7),F(3,10),G(1,5),H(2,5),K(2,6).

1.DrawA1B1C1,thereflectionofABCintheX-axis.Writedowntheco-ordinatesof
A1B1C1.

2.DrawD1E1F1thereflectionofDEFinthey-axis.Writedowntheco-ordinatesof
D1E1F1.

3.DrawA2B2C2thereflectionofABCinthelinex=-2.writedowntheco-ordinatesof
A2B2C2.

4.Draw asquareG1H1J1K1,thereflectionofGHJKintheliney=x.writedowntheco-
ordinatesofG1H1J1K1,

ROTATION.

Arotationisatransformationofmovementwhichisachievedbyturning.Rotationisthe
mathematicalterm forturning.arotationtakesplaceaboutapointfrom agiven
distanceandithasasize,whichismeasuredintermsofanangle.Theanglesusually
givenindegrees.

Thecentreofrotationcanbeeitherinsideoroutsidethefigure.inoureverydayactivities
wecomeacrossturningobjects.forexampleweturnourheadstolookatsomeone,the
knbsofradiosetsareturned.thetapturnonandoff.thedoorturnsonitshinges.

Rotationismeasuredindegreeslikebearingbutbearingismeasuredclockwise,a
rotationismeasuredinant-clockwisedirection.anti-clockwiserotationispositiveand
clockwiserotationisnegative.

Inrotation,apointanditsimageisatthesamedistancefrom thecentreof
rotation.everylinethroughthecentreofrotationisturnedthroughthesameangle.

Arotationcanbedescribedbygiventhecentreofrotationandtheangleofrotation.the
centreofrotationistheonlypointthatdoesnotmove.

Arotationof1800iscalledahalfturn.inahalfturn,alineanditsimagesareparallelbut
inoppositedirectionsandthelinejoiningapointtoitsimagepassesthroughthecentr
ofrotation.

Todeveloptheconceptofrotationinchildren,theymustgothroughactivitieslike;-

Activity1
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Turningobjectsineverydaylife.

Childrenmustbeaskedtoturntheirheadstolookatfriendssittingbesidethem.they
mayalsoturnthedoorhandletoopenorclosethedoorinitshinges.inthis
activity,clockwiserotationandanti-clockwiserotationmustbeexplained.

Activity2

Onageo-boardthechildrenareaskedtomakeshapesoftheirchoice.theshapesare
turnabouramarkedpoint.

Activity3

Turningcut-outshapes.

Makecut–outshapesofsimplepolygons.labelpointsABC……etc.

Tracethecut-outshapesonapaper.fitthecutoutshapeonitsoutline.markapoint
eitherinsideoroutsidethecutoutshape.rotatethecutoutshapeaboutthepointatan
angle.tracethenewpositionofthecutoutshape.

Activity4

Drawingwithrulerandprotector.

Draw anysimplepolygonsayrectangleABCD,supposewewanttorotateitaboutpoint
ooutsidetheshapeatanangle900.draw OB1Making900withOBandOB=OB1.

UNIT NINE
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COLLECTINGANDHANDLINGDATA,CHANCE

Statisticsisabranchofmathematicsthatinvolvesthecollectionofinformationand
thendecideshowtodisplay,interpretandusetheinformation.

Therearetwomaintasksinvolvedinstatistics

a)Tocollectanddescribemeasurement

b) Tomakeestimateswhereallmeasurementsareknown.

Theinformationwhichiscollectedisusuallyreferredtoasdata.Thedataisquiteoften
innumericalform.Therearedifferentformsofdatawhichisinvolvedinstatisticseg.
Recordsofrainfall,weatherrecords,populationcensuscount,patientstreatedathealth
centre,arrivalanddeparturesatanairport,examinationresultsetc.

Adatamaybediscreteorcontinuous.Acontinuousdatamayhavevalueslike16.3,3.13,
6.08etc.forexamplefindingtheheightofapupilinaclass.

Adiscretedatahowevercannothavevaluesofdecimalpartorfractionalpart.Only
wholenumbersarepossible.Forexamplethenumberofpatientstreatedatahealth
centre.

Tointroducestatisticstochildren

a) Leadpupilswithrealexamplestoappreciateimportanceofstatisticsin
everydaylife,forexamplekeepingrecordsof

i.rainfallforfarmingpurpose ii.goodssoldinashoptodeterminewhat
customersbuymost.

b).letchildrencollectdatausingtheschoolorclassasasourceofdata
collection.Forexampletheymaybeaskedtofind;

 Thedayofmonthonwhichthebirthofeachpersonintheclassoccurs

 Theheightofpupilsintheclass

 Theagesofpupilsintheclassetc.

(c).whenthechildrenhavecollectedthedata,theywillneedtomakedecisionsabout
thedata.howitwillbeused,howitmaybepresentedandfinallywhatitmeans.

SourcesandCollectionofData.

Leadpupilstoidentifythevariousareaswheredatacanbecollectedeg.

 Electionresultsintheschool

 Salesofcommoditiesonthemarket

 Heightofpupilsintheschoolorclass
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 Importsandexports

 Agesofpupilsintheclass.

 Examinationmarksinaclass.

MethodofCollectingData.

Datamaybecollectedbythefollowingmethods

 Experimentation

 Questionnaire

 Survey

Tocollectinformation,thefirstthingtodoistodecidewhattypeofinformationistobe
collected.Afterthisyouthinkoftheappropriatemethodtobeused.Aninformationlike
agesofpupilsinaclass,thedayofbirthofpupilsmaybecollectedusingquestionnaire
ifthedataishugebutifsmalldatawecanuseinterview.

OrganizationofData.

Whendataiscollected,itisoftendifficulttoanalyseorevenunderstandthedataunless
itissortedoutororganizedinatableform.

 Thistableiswhatwecalledfrequencydistributiontable

PresentationofData.

Datacanbepresentedingraphsandinchartsform.theseare

 Pictogram

 Blockgraph

 Barchart

 Histogram

 Piechart

 CumulativefrequencycurveorOgave

Collectionofrawdata.

Thisisthedatawhichhasnotbeenorganizedbutpresentedintheform asitwas
collectede.gthetestscores(outof10)collectedfor40pupilsinclass.34756942
765469105667705538912756276549956.Theabove
datacanbeorganizedinfrequencydistributiontable
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Stem-and–leafplot

Forastem andlesfplot,webreakthedataintotwo.usuallythelastdigitofthedata
becomestheleafandthefirstdigitisthestem.akeyismadetoshowhowthenumber
isbroken.

Example

Makeastem andleafplottorepresentthedatabelow.

12 23 14 35 29 25

34 31 16 27 25 16

26 25 19 20 21 18

Solution

1 2 4 6 6 9 8

2 3 9 5 7 5 6 5 0 1

3 5 4 1

Key1 2 means12
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Example

Makeastem –and–leaf–plottorepresentthedatabelow

112 123 114 135 129 125

134 131 116 127 125 116

127 125 120 121 122 118

Solution

11 2 4 6 6 9

12 3 9 5 7 5 7 5 0 1 2

13 5 4 1

Key11 2 means112

PictographorPictogram

Inpictogram,weselectsomethingintheform ofasymbol,pictureordiagram to
representagivenquantity,sizeornumbersofthingswearemeasuringandthen
expressthegivendataintermsofthesepictogramsareusefulwithyoungchildren
sincetheyareinterestingandunderstanding.Inusingpictogram keymustbegivento
givethemeaningofthepicture.

ForexamplethefollowingistheresultofasurveyconductedinaclassofaJHS,to
findthefavorablesoftdrinkofeachpeopleintheclass.

SoftDrink Numberof

pupils

SoftDrink Numberofpupils

Coca-cola 6 Coca-cola

Pepsi-cola 5 Pepsi-

cola

Pee-cola 8 Pee-cola

Fanta 3 Fanta
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Muscatel 5

Muscatella

Mirinda 4 Mirinda

ClubCola 6 Clubcola

Sprite 3 Sprite

Frequencytable Pictogram

Theaboveinformationcanberepresentedbyapictogram asshown =onechild

Intheexampleaboveeachtinrepresentsonechildbutifthenumberofchildrenwere
verylargewecoulduseonetinforsay20children

Considerthefollowingtablewhichshowsthedistributionofvotersinanelectionfor
classprefect

Name Numberof

votes

Name Numberofvotes

Ankomah 6 Ankomah

Borquaye 12 Borquaye

commey 18 Commey

yaw 15 Yaw

Inthisdatawecoulduse torepresent3people.

BlockGraphs

Likethepictogram theblockgraphsareverysimpletoconstruct.theblockgraphis
madeupofsimplerectanglesorsquares.thiscanbeconstructedbypupilsusing
concretematerialslikematchboxes,milktinsetc.

Forexampleletpupilsusematchboxesormilktinstobuildablockgraphontheirtable
usingthedataofsoftdrinksabove
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Pepsi-cola fanta mirinda sprite

Coca-cola pee-cola muscatella club-cola

Letpupilsseethatthespacesbetweenblocksmustbeofthesamewidthsincethe
materialsusedtobuildtheblocksareofthesameshape.thepupilsmustusetheblocks
themselves.from thediagram wecanseethatablockgraphdoesnotneedavertical
axis.

Usingsimpledatatocalculatethemean,medianandthemode.

AVERAGES:MODE,MEDIAN,MEAN.

Sofarwehaveconsidereddatacollectionandorganizationofdata.oncedata have
beencollectedandorganized,weshouldbeabletounderstandandcommunicatethe
resulttotheothers.forexample,ifapupilrecordstheamountoftimespentwatching
televisioneachdayfor10daysperiod,these10numberscanbereplacedby‘typical’
numberora‘central’numbertodescribetheamountoftimeingeneralthatpupils
watchtelevision.tnthissectionweshallconsidersomethreeofsuchnumberscalled
mode,median,andmean(alsocalledaverages).themodeandmedianareintroducedin
primaryclass5whilemeanisintroducedinprimary6.

Findingthemode.

Findingmodeormedianisintroducedinprimary5.inguidingpupilstofindthemodeof
asetofnumbers,letthem giveyoutheirages,writetheagesonthechalkboardasthey
giveyou.youwillrealizethatmostofthepupilsareabout11years,thoughfewmaybe
10yearsor12oreven13.theageofmajorityofthem (themosttypicalage)iswhatwe
callthemode.ifintheclass,majorityofthepupilsare11yearsold,thenthemodalagein
theclassis11years.forexample,ifaclassof20pupils,theiragesaregivenasfollows

11,12,13,11,13,12,11,11,12,11,12,13,11,13,11,12,12,11,11,13

Werealizethemosttypicalorcommonageis11.sothemodeofthesetofnumbers
aboveis11.

Thestem-and-leaf-plotmayalsobeusedtofindthemodeofasetofnumbers.for
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example,thenumbertheoccursmostis23inthefigurebelow

1 126

2 2 3 3 3 8

3 2 4 5

FindingTheMedian.

Asthenameindicates,medianisthecentralnumberofasetofdata.however,the
centralnumbercanbearrivedatonlywhenthenumbershavebeenarrangedinorderof
magnitude.forexample,tofindthemedianofthenumbers2,4,3,5,2,7,8,7,and2,wefirst
re-arrangethenumbersinorderofmagnitudeas2,2,2,3,4,5,7,7,8.

Thereareninenumbersinall,fourtotheleftof4andalsofourtotherightof4.hence
themedianis4.here,thenumberofitemsisodd(ie9)andselectingthemiddlenumber
leavesequalnumberofitemsoneachsideofthemiddleone.anotherexampleistofind
themedianofthesetofnumbers:12,22,16,11,23,28,23,32,23,35,34,37,38.again,were-
arrangthenumbersinorderofmagnitudeas:

11,12,16,22.23,23,28,32,34,35,37,38.

Againthemiddlenumberis23.

Note:

Thearrangementofthenumbersinorderofmagnitudecanbeinascendingorder(as
exampleabove)ordescendingorder.

Intheaboveexamples,thenumbersofitemsinvolvedareallodd.Whenthenumberof
itemsinvolvediseven,thenwefindthemedianastheaverageofthetwomiddle
numberswhenthenumbersarearrangedIorderofmagnitude.

Forthesetofthenumbers12,22,16.11,23,28,23,32,32,35,34,37,38,39,thenumberof
itemsinvolvedis14(whichisanevennumber).tofindthemedianofthesenumberswe
firstre-arrangethem inorderofmagnitude.

39,38,37,35,34,32,32,28,23,23,22,16,12,11

Themedianshouldbeatthemiddleplacewheretheverticalthicklineisdrawn.But
thereisnonumberthere,hencewefindtheaverageofthetwomiddlenumbersie28

and32.thereforethemedian=
28+32

2
=

60
2

=30

Letpupilsfindthemedianageoftheclass.
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FindingMeanofaSetofData

intheaboveexamplewesawthattheaverageoftwonumbersisgivenbythesum and
dividingthesum bytwo.extendthisideabyaskingpupilstofindtheaverageageof
2,3,4and5pupilsintheclass.aftergoingthroughtheseactivitieschildrenwillrealize
thattofindmeanoraverageofasetofnumbers,wefirstfindthesum ofthenumbers
anddividethesum bythenumberofitemsinvolved.Forexample,themeanofthestof
numbers:2,2,3,5,6,6,7,9isgivenby

mean=
2+2+3+5+6+6+7+9

8
=

40
8

=5

Letchildrenfindtheirmeanageandmeanheight.

.


