
Subject:Mathematics

Topic:Expansionofalgebraicexpression
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Class:Year8

Analgebraicexpressionisamathematicalphrasethatcombinesnumbers,variablesand

operations.Anexpressioncancontainoneormoreterms,whichareseparatedbyadditionor

subtractionsigns.Forexample,3x+4isanalgebraicexpressionwithtwoterms:3xand4.

Howtoexpandanalgebraicexpression?

Expandinganalgebraicexpressionmeansmultiplyingoutthebracketsandcombininglike

termstosimplifytheexpression.Thisisanimportantskillinalgebra,asithelpsussolvemore

complexequationsandexpressthem intheirsimplestform.

Examples:

Let'slookatsomeexamplestounderstandtheexpansionofalgebraicexpressionsbetter.

Example1:Expand(x+2)

Wecanexpandthegivenexpressionbymultiplyingxwitheachterm insidethebrackets.

(x+2)=x+2x

Note:Inalgebra,wealwaysmultiplytheterm outsidethebracketswitheachterm insidethe

brackets.

Example2:Expand(3x+4)

Similarly,forthisexample,wemultiply3xwitheachterm insidethebrackets.



(3x+4)=3x+12

Note:Remember,wecanonlycombineliketerms,whichmeansweaddorsubtracttermswith

thesamevariableandexponent.

Example3:Expand(2x+3)(x+5)

Forthisexample,weusethedistributivepropertyofmultiplicationtoexpandthegiven

expression.

(2x+3)(x+5)=2x(x+5)+3(x+5)

Wemultiply2xwithxand5,and3withxand5,asshownintheexpressionabove.Finally,we

combineliketermstogetthefinalresult.

(2x+3)(x+5)=2x̂2+13x+15
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Algebraicexpressionsaresimplymathematicalphrases,involvingnumbers,operations,and

variables.Itisessentialtolearnhowtotransform andmanipulatetheseexpressionsinto

simplerforms.

ThefactorizationofalgebraicexpressionsisacrucialtopicinYear8Mathematics.Ithas

applicationsingeometry,physics,economics,andotherbranchesofmathematics.Letustake

acloserlookatwhatthisinvolves.



Factorizationistheprocessofbreakingdowncomplexexpressionsintosimplerforms,known

asfactors.Weusethisprocessinalgebratosolveequationsandsimplifyexpressions.

Factorizationisrelatedtomultiplication,wherewesplittheproductoftwoormorenumbers

intosmallercomponents.

Forexample,theexpression2x+6canbefactorizedas2(x+3).Here,2isacommonfactorto

both2xand6.Wecanexpress2x+6asaproductof2andanotherexpression,(x+3),known

asthesecondfactor.

Factorizationcanalsoinvolvesplittinganalgebraicexpressionintotwoormorefactorsthatare

addedorsubtracted.Forinstance,theexpressionx̂2-4canbefactorizedas(x+2)(x-2).

Infactorizingalgebraicexpressions,weneedtoidentifythecommonfactor,whichisthe

greatestnumberortheexpression,thatdividesexactlyintoeachterm oftheoriginalexpression.

Wethendivideeachterm bythisfactorandrearrangetheexpression.

Therearevarioustechniquesforfactorizingalgebraicexpressions,suchasgroupingterms,

usingcommonfactors,andfactoringbysplittingthemiddleterm.Youcanexploreeachof

thesetechniquesindetailtostrengthenyourunderstanding.

Factorizationofalgebraicexpressionsisessentialbecauseitsimplifiesexpressions,leadingto

easierproblem-solving.Moreover,ithelpsidentifypatternsandrelationshipsbetweenalgebraic

expressions.Fundamentally,masteringfactorizationwillenhanceyourgeneralmathskillsand

aidyouracademicprogress.
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IntroductiontoAlgebraicFractions



Algebraicfractionsareexpressionsthatinvolvetwoormorevariablesandarewritteninthe

form ofafraction.Insimplerterms,itisjustafractionwithvariablesinthenumerator,

denominator,orboth.Algebraicfractionsareimportantinsolvingmathematicalequationsand

canhelpussimplifycomplicatedexpressions.

KeyTerms:

Variables:Unknownnumbersrepresentedbyletters,suchasx,y,orz.

Numerator:Thetopnumberinafraction,representingthepart.

Denominator:Thebottom numberinafraction,representingthewhole.

GettingStarted:

Tostartworkingwithalgebraicfractions,youneedtoknowthebasicrulesoffractions,suchas

findingcommondenominatorsandsimplifyingfractions.Itisalsoimportanttounderstandthe

orderofoperations,commonlyknownasBEDMAS(Brackets,Exponents,Division,Multiplication,

Addition,Subtraction).

AddingandSubtractingAlgebraicFractions:

Toaddorsubtractalgebraicfractions,wefirstneedtomakesuretheyhavethesame

denominator.Thiscanbedonebyfindingthelowestcommondenominator(LCD)betweenthe

fractionsandconvertingeachonetohavethesamedenominator.Then,wecansimplyaddor

subtractthenumeratorsandkeepthecommondenominator.

Example:

Question:Simplifytheexpression2x/3x+4/3x

Solution:

First,weconvertbothfractionstohavethesamedenominator:

2x/3xbecomes2/3



4/3xbecomes4/3

Theexpressionnowlookslikethis:

2/3+4/3

Wecannowaddthenumerators,keepingthecommondenominatorof3:

2+4=6

6/3=2

Therefore,thesimplifiedexpressionis2.

MultiplyingandDividingAlgebraicFractions:

Tomultiplyalgebraicfractions,wesimplymultiplythenumeratorsanddenominatorstogether.

Todividealgebraicfractions,wetakethereciprocalofthesecondfraction(flippingthe

numeratoranddenominator)andthenmultiplythem.

Example:

Question:Simplifytheexpression(2x/3)/(4/3x)

Solution:

First,wetakethereciprocalofthesecondfraction(flippingthenumeratoranddenominator):



(2x/3)/(4/3x)becomes(2x/3)*(3x/4)

Then,wecansimplymultiplythenumeratorsanddenominatorstogether:

(2*3x)/(3*4)=6x/12=1/2

Therefore,thesimplifiedexpressionis1/2.
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Weuseequationstorepresentabalanceorrelationshipbetweentwoexpressions.Asimple

equationconsistsofonevariable,forexample,5+x=12.Inthisequation,thevariablex

representstheunknownvaluethatweneedtofind.

Let'sPractice!

Let'strysolvingthissimpleequationtogether:2+x=10

First,weneedtoisolatethevariableononesideoftheequation.Wecandothisbyperforming

theoppositeoperationtobothsides.Inthiscase,weneedtosubtract2from bothsidestoget:

x=8

Congratulations!Youjustsolvedasimpleequation.Nowlet'stryafewmorefunexercises

together.



ImportanceofSimpleEquations

SimpleequationsareanessentialbuildingblockinMathematics.Theyhelpussolvereal-life

problems,especiallyinScienceandEngineering.Bymasteringsimpleequations,youwillbewell

equippedtotacklemorecomplexequationsinthefuture.

Remembertoalwaysreadandunderstandtheproblem carefully,isolatethevariable,and

perform theoppositeoperationtobothsidesoftheequation.
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Linearinequalitiesareakeyconceptinmathematicsthathelpsusunderstandrelationships

betweennumbersandhowtheycanbecompared.Inthistopic,wewillexplorelinear

inequalitiesinonevariable,whichinvolvesasingleunknownvalueinanalgebraicequation.It's

importanttonotethattheseinequalitiescanberepresentedonanumberline,makingthem

usefulforvisualizingandsolvingproblems.

Markdowntip:Toproperlyformatyournotesonlinearinequalities,surroundvariablesand

equationsin$symbols.Forexample,x>3wouldbeformattedas$x>3$.

First,let'sdefinewhatexactlyalinearinequalityis.Itisanalgebraicexpressionthatcompares

twonumbersusingoneofthefollowingsymbols:<(lessthan),>(greaterthan),≤(lessthanor

equalto),or≥(greaterthanorequalto).Thesetypesofinequalitiescanalsousevariablesin

placeofspecificnumbers,makingthem moreversatileandapplicabletoreal-worldsituations.

Whensolvinglinearinequalities,therearetwomainstepstofollow:isolatethevariableonone

sideoftheinequalityandthencheckifthesolutionisvalidforthegiveninequality.Thiscanbe

donebyusingbasicalgebraicoperationssuchasaddition,subtraction,multiplication,and

division.Remember,wheneveryouperform anoperationonaninequality,youmustdothesame

operationonbothsidestomaintainitsvalidity.



Ahelpfulmethodforsolvinglinearinequalitiesistographthem onanumberline.Todothis,we

drawahorizontallinewithasoliddotoropencircletorepresentthevariable'svalue.For

example,ifwehavetheinequalityx≥2,wewoulddrawasoliddotat2onthenumberline.From

there,wecandeterminewhichvaluesmaketheinequalitytruebyshadingintheappropriate

directionontheline.Asolidlineisusedfor≥or≤,whileadashedlineisusedfor>or<.
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Themostbasicform ofashapeiscalledapoint.Apoint,bydefinition,hasnolength,nowidth,

andnodepth.Itisrepresentedbyadot.

Anotherbasicshapeisaline.Alineisacollectionofpointsthatextendinfinitelyinboth

directions.Alineisanimportantconceptin${subject}andisessentialtounderstandwhen

discussingmorecomplexshapes.

Triangles

Atriangleisathree-sidedpolygonwiththreeangles.Triangleshavespecifictypes,including

equilateraltriangles,whereallsidesareequal,isoscelestriangleswithtwosidesequal,and

scalenetriangleswithnoequalsides.

Thesepropertiesareimportanttorememberwhenworkingwithtriangles,astheycanhelpyou

solveproblemsbyidentifyingthetriangletype.

Quadrilaterals

Aquadrilateralisafour-sidedpolygon.Themostcommontypesofquadrilateralsaresquares,

rectangles,andparallelograms.



Asquarehasfourequalsidesandfourrightangles,whilearectanglehasfoursideswith

oppositesidesbeingequalandfourrightangles.Aparallelogram hastwopairsofparallelsides.

Circles

Acircleisashapeconsistingofallpointsinaplanewithafixeddistancefrom afixedpoint.

Circleshaveseveralproperties,includingdiameter,radius,circumference,andarea,thatare

importanttorememberwhenworkingwiththem.
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AnglesinaPolygon

Inmathematics,apolygonisatwo-dimensionalshapewiththreeormorestraightsidesand

angles.Anglesinpolygonsform thebasisofgeometryandareessentialinunderstandingthe

propertiesofdifferentshapes.

Inthislesson,wewillfocusonanglesinapolygonandthedifferentconceptsassociatedwithit.

ThistopicispartofyourYear8Mathematicscurriculum asstatedbytheNigerianEducational

ResearchandDevelopmentCouncil(NERDC).

First,let'sdefineafewkeyterms.Apolygonisaclosedshapemadeupofstraightline

segments,whileanangleisthemeasurementoftheamountofturnbetweentwolines.The

anglesinapolygoncanbeclassifiedintotwocategories-interioranglesandexteriorangles.

Interioranglesaretheanglesformedwithinthepolygon,whileexterioranglesarethoseformed

outsidethepolygon.Forexample,inatriangle,theangleswithinareinteriorangles,andthe

anglesformedoutsidethetriangleareexteriorangles.



Sohowdowefindthesum oftheinterioranglesinapolygon?Todothis,weuseasimple

formula:(n-2)x180,wherenisthenumberofsidesinthepolygon.Forexample,atrianglehas3

sides,so(3-2)x180=180degrees.Asquarehas4sides,so(4-2)x180=360degrees.

Wecanalsousethisformulatofindtheunknowninteriorangleofaregularpolygon.Todothis,

wedividethesum oftheinterioranglesofthepolygonbythenumberofsides.Forexample,ina

regularhexagon,thesum oftheinterioranglesis(6-2)x180=720degrees.Therefore,each

interioranglewillbe720/6=120degrees.

Nowlet'stakealookatexteriorangles.Theseanglesareformedbyextendingthesidesofa

polygon.Thesum oftheexterioranglesinanypolygonisalways360degrees.Forexample,ina

regularpentagon,eachexterioranglewillbe360/5=72degrees.
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ScaleDrawing

Scaledrawingisafunandengagingtopicinmathematicsthathelpsusunderstandhowtodraw

objectsorplacestoscale.Thisskillisimportantasitiscommonlyusedbyarchitects,

engineers,andcartographers.Wehopethatbytheendofthisnote,youwillhaveabetter

understandingofscaledrawingandbeabletocreateyourownscaledrawings!

WhatisScaleDrawing?

Ascaledrawingisarepresentationofanobjectorplacethatissmallerorlargerthanitsactual

size.Itisdrawnonareducedorenlargedscalecomparedtotherealthing,butitmaintainsthe

correctproportionsbetweenthedifferentparts.Inotherwords,itisaminiatureversionofthe

realthing.

WhyisScaleDrawingImportant?



Scaledrawingisimportantbecauseitallowsustoaccuratelyrepresentobjectsorplacesthat

aretoobigortoosmalltobedrawnatactualsize.Italsohelpsustocreateaccurateblueprints

andmapsthatareusedinvariousindustries.Byunderstandingscaledrawings,wecanvisualize

andconceptualizeobjectsandplacesinamorerealisticmanner.

HowtoCreateaScaleDrawing

Step1:ChooseaScale

Thefirststepincreatingascaledrawingistochooseascale.Ascaleisaratioorproportion

thatshowstherelationshipbetweentheactualsizeandthedrawingsize.Forexample,ascale

of1:100meansthatoneunitonthedrawingrepresents100unitsinreallife.

Step2:MeasuretheObject

Thenextstepistomeasuretheobjectorplacethatyouwanttodraw.Usearulerormeasuring

tapetogettheactualdimensionsoftheobject.Makesuretowritedownyourmeasurements,

asyouwillneedthem forthenextstep.

Step3:MultiplytheMeasurements

Tocreateascaledrawing,youneedtomultiplytheactualmeasurementsbythescale.For

example,iftheactuallengthofanobjectis10cm andthescaleis1:100,youwouldmultiply10

by100toget1000cm.Thiswillbethelengthoftheobjectinyourscaledrawing.

Step4:DrawtheObject

Nowthatyouhavethecorrectdimensions,youcanstartdrawingyourobject.Usearuleranda

penciltodrawstraightlinesandcreateaccurateproportions.Youcanalsousedifferentcolors

orshadingtomakeyourdrawingmorevisuallyappealing.

Step5:LabeltheDrawing

Tomakeyourscaledrawingmoreinformative,makesuretolabelthedifferentpartsofthe

object.Thiswillhelpyouandothersunderstandthedrawingmoreclearly.

Subject:Mathematics

Topic:Graphs



Week:9

Class:year8

Graphsarevisualrepresentationsofdatathatareusedtoshowtherelationshipbetweentwoor

morevariables.Theyconsistoftwomainparts-thex-axisandthey-axis.Thex-axisrepresents

theindependentvariable,whilethey-axisrepresentsthedependentvariable.

Typesofgraphs

Therearemanytypesofgraphs,butsomeofthemostcommononesincludelinegraphs,bar

graphs,andpiecharts.Eachtypeofgraphisusedtorepresentdifferenttypesofdata,making

them usefultoolsforanalyzingandunderstandinginformation.

Readinggraphs

Toreadagraph,youneedtopayattentiontothescaleofeachaxis,thelabels,andthedata

points.Thescalehelpsyouunderstandtherangeofvaluesforeachvariable,whilethelabels

giveyoucontextforwhatthedatarepresents.Thedatapointsaretheactualvaluesofthe

variablesplottedonthegraph.

Makinggraphs

Creatinggraphsiseasy!Allyouneedisasetofdata,andyoucanuseanyspreadsheetsoftware

likeMicrosoftExcelorGoogleSheetstoplotthedatapointsandgenerateagraph.Youcanalso

hand-drawagraphbydrawingtheaxesandplottingthedatapoints.

Importanceofgraphs

Graphsareanessentialtoolindataanalysisandinterpretation.Theyhelpusseepatternsand

trendsindatathatwouldotherwisebedifficulttoobserve.Theyalsoallowustomake

predictionsanddrawconclusionsbasedonthedata.

Graphsarevisualrepresentationsofdatathatareusedtoshowtherelationshipbetweentwoor

morevariables.Theyconsistoftwomainparts-thex-axisandthey-axis.Thex-axisrepresents



theindependentvariable,whilethey-axisrepresentsthedependentvariable.

Typesofgraphs

Therearemanytypesofgraphs,butsomeofthemostcommononesincludelinegraphs,bar

graphs,andpiecharts.Eachtypeofgraphisusedtorepresentdifferenttypesofdata,making

them usefultoolsforanalyzingandunderstandinginformation.

Readinggraphs

Toreadagraph,youneedtopayattentiontothescaleofeachaxis,thelabels,andthedata

points.Thescalehelpsyouunderstandtherangeofvaluesforeachvariable,whilethelabels

giveyoucontextforwhatthedatarepresents.Thedatapointsaretheactualvaluesofthe

variablesplottedonthegraph.

Makinggraphs

Creatinggraphsiseasy!Allyouneedisasetofdata,andyoucanuseanyspreadsheetsoftware

likeMicrosoftExcelorGoogleSheetstoplotthedatapointsandgenerateagraph.Youcanalso

hand-drawagraphbydrawingtheaxesandplottingthedatapoints.

Importanceofgraphs

Graphsareanessentialtoolindataanalysisandinterpretation.Theyhelpusseepatternsand

trendsindatathatwouldotherwisebedifficulttoobserve.Theyalsoallowustomake

predictionsanddrawconclusionsbasedonthedata.
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Mathematics-Anglesofelevationanddepression

Funwithanglesofelevationanddepression

Anglesofelevationanddepressionareveryinterestingtopicsthatcanmakemathfun.Don't

believeit?Well,thenlet'sexploreittogether!

Inthislesson,wewillcover:

Aquickreminderonangles

Whatareanglesofelevationanddepression

Examplesofanglesofelevationanddepression

Whydoesitmatter?

Testyourknowledge

Angles

Rememberhowanglesareafunwayofmeasuringhowfartwolinesarefrom eachother?Our

mindsworkhardtoopenuptheadventurethatliesaheadatthesightofangles!Alright,alright,

sometimesthatdoesnothappen.ButweatNERDC(NigerianEducationalResearchand

DevelopmentCouncil)thinkthatthemoreyoulearnaboutangles,themoreyougettoseehow

cooltheyare.Trustusonthatone!

So,weuseanglestomeasurethedistancebetweentwolines.Weplaceoneendpoint(thepoint

from whichtheanglebegins)atoneofthelinesandtheotherendpoint(thepointwherethe

angleends)atthesecondline,andwemeasuretheamountofturnbetweenthem.Theselines

arecalledrays,ifyourememberfrom previouslessons,sowecansaythatanangleisjusta

bunchofrays.Wecouldrelateanangletoaclock,too,asonecompleteturnaroundthefaceof

theclockisequalto360°,andthesedegreesarenothingbuttinyangles!

Whatareanglesofelevationanddepression

Anglesofelevationanddepressionareprettyeasytogetyourheadaround.Rememberwhat

elevationmeans?Itsimplymeansthatyouaremovingup.Easy,right?Depressionmeansthat

youaremovingdown-quitetheopposite!Weassociatethewords"elevation"and"depression"



withourwayofexpressinghowhighorlowsomethingis.Forinstance,wesay"He'singood

spirits"ifwe'retalkingaboutsomeonefeelinghappy,or"Itonlytookhim alittletimetogetout

ofhisdepression".So,justlikewemeasureourmoods(whichalsoreliesheavilyonscientific

understanding,bytheway)aremeasuredintermsofelevationanddepression,anglescanalso

betalkedaboutalongtheselines.

Butwhendowecomeacrossanglesofelevationanddepression?Ifyou'reoutonatrek,and

youlookatamountaintop,thenyou'regettingagreatviewoftheangleofelevationthatyou

havetocover-theanglethatyouwouldbemaking,aportionofwhichincludesthemountain's

surface.Ifyoustandfacingthemountain,withyourlegsshoulder-widthapartandlookatthe

peak,youhavemadeanimaginarylinerightuptothatpeak.Theanglebetweenyouandthe

baseofthemountainisanangleofelevation.Similarly,whenweseeairplanestakingoff,our

eyesseem tofollowitaround,andtheplaneseemstoclimbtothesky-theanglebetweenus

andtheplaneisnowanangleofelevation.

Ontheotherhand,whathappensifyou'rewitnessinganpull-overontheroad?Ifyou'reinyour

carasyouseeanotheronetryingtoovertakeyoufrom theleft,theangleformedbetweenthe

roadfrom yourstartingpoint,tothepointthecarisatwhileyou'relookingatthecar,andthe

locationinfrontofyouistermedanangleofdepression.

Examplesofanglesofelevationanddepression

Let'stalkabouttwoothertypesofanglesthatalsofallwithinthesecategories-anglesof

inclinationanddeclination.Thesethreeanglesaremorecommontocomeacrossinourdaily

routinesthanwethinktheyare.

Angleofelevation:Thisistheanglebywhichthelineofsightrisestomeetthehorizontalline.In

thecaseofthecar,itwouldbetheanglethatthecarliesatasitistraveling.Inthecaseofthe

treklover,itwouldbetheanglethatthemountainbeginstoriseatasopposedtotheground

level.

Angleofdepression:Now,thiswouldbetheangleatwhichthelineofsightfallstomeetthe

horizontalline.Ourfriendwho'sontheothersideofthemountainwouldhavethisperspective

becauseheseeswhatliesaheadofthemountain,anditisalsoanangleofdepressionthat

leadshim awayfrom themountaininsteadoftowardsit.



Angleofinclination:Thisangleistheslopeoftherampthatyoucanusetomoveform onearea

totheother,easily.Say,theslopeofthepavementoutsideyourhome(ifthereisone)isthe

angleofinclination.

Angleofdeclination:Lastly,youcanthinkoftheangleofdeclinationasthebackstopto

previousangles.Thisanglemeasurestheanglefrom truenorthinaclockwisedirection,

through360°.


