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MATHEMATICSNOTES

FORM2TUTORIAL

CHAPTERTWENTYFOUR

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a)Findthecubeofanumberbymultiplication

b)Findthecuberootofanumberbyfactormethod

c)Findcubesofnumbersfrom mathematicaltables

d)Evaluateexpressionsinvolvingcubesandcuberoots

e)Applytheknowledgeofcubesandcuberootstoreallifesituations

Content
a.)Cubesofnumbersbymultiplication.

b.)Cuberootsofnumbersbyfactormethod.

c.)Cubesfrom mathematicaltables.

d.)Expressionsinvolvingcubesandcuberoots

e.)Applicationofcubesandcuberoots

CUBESANDCUBEROOTS
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Introduction
Cubes

Thecubeofanumberissimplyanumbermultipliedbyitselfthreetimese.g.

a×a×a=a3

1×1×1=13; 8=2×2×2=23; 27=3×3×3=33;

Example1

Whatisthevalueof63?

63=6x6x6

=36x6

=216

Example2

Findthecubeof1.4

=1.4x1.4x1.4

=1.96x1.4

=2.744

Useoftablestofindroots

Thecubescanbereaddirectlyfrom thetablesjustlikesquaresandsquareroot.

CubeRootsusingfactormethods

Cubesandcubesrootsareopposite.Thecuberootofanumberisthenumberthatismultiplied
byitselfthreetimestogetthegivennumber

Example
Thecuberootof64iswrittenas;

∛64=4 Because4x4x4=64

∛27=3 Because3x3x3=27

Example
Evaluate:∛216
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=∛(2x2x2x3x3x3)

=2x3

=6

Note;
Aftergroupingthem intopairsofthreeyouchoseonenumberfrom thepairandmultiply

Example
Find:

Thevolumeofacubeis1000cm3.Whatisthelengthofthecube

Volumeofthecube,v=l3

L3=1000

L=∛1000

=10

Thelengthofthecubeistherefore10cm

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

CHAPTERTWENTYFIVE

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Findreciprocalsofnumbersbydivision

b.)Findreciprocalsofnumbersfrom tables

c.)Usereciprocalsofnumbersincomputation.

RECIPROCALS
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Content
a.)Reciprocalsofnumbersbydivision

b.)Reciprocalsofnumbersfrom tables

c.)Computationusingreciprocals

Introduction
Thereciprocalofanumberissimplythenumberputinfractionform andturnedupsidedowne.g.,
thereciprocalof2.

Solution:

Change2intofractionform whichis ,
2

1

Thenturnitupsidedownandget
1

2

Note:
Whenyoumultiplyanumberbyitsreciprocalyouget1,

x =1
2

1

1

2
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Findingthereciprocalofdecimals
Findingthereciprocalofadecimalcanbedoneinanumberofways.

Changethedecimaltoafractionfirst.

Example.
0.25is25/100andisequivalenttothefraction1/4.Thereforeitsreciprocalwouldbe4/1or4.

Keepthedecimalandform thefraction1/?? Whichcanthenbeorconvertedtoadecimal.

Example
0.75Thereciprocalis1/0.75.Usingacalculator,thedecimalform canbefoundbyperformingthe
operation:1dividedby0.75.Thedecimalreciprocalinthiscaseisarepeatingdecimal,1.33333....

Afterfindingareciprocalofanumber,perform aquickcheckbymultiplyingyouroriginalnumber
andthereciprocaltodeterminethattheproduct.

ReciprocalofNumbersfrom Tables.
Reciprocalofnumberscanbefoundusingtables.

Example
Findthereciprocalof2.456usingthereciprocaltables.

Solution.
Usingreciprocaltables,thereciprocalof2.456is0.4082-0.0010=0.4072

Example
Findthereciprocalof45.8.

Solution
Youfirstwrite45.8instandardform whichis4.58x .10

1

Then =
1

45.8

1

4.58x10
1

= x
1

10

1

4.58

= x0.2183
1

10

=0.02183
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Example
Findthereciprocalof0.0236

Solution
Change0.0236instandardform whichis2.36x10

-2

=
1

0.0236

1

2.36x10
-2

= x
1

10
-2

1

2.36

= x0.423710
2

=42.37

Example
Usereciprocaltablestosolvethefollowing:

+
1

0.0125

1

12.5

Solution
Multiplythenumeratorsbythereciprocalofdenominators,thenaddthem

1(reciprocal0.0125)+1(reciprocal12.5)

Usingtablesfindthereciprocals,
= 1(80)+1(0.08)

= 80.08

Example

-
4

0.375

3

37.5

Solution
= 4(rec0.375)-3(37.5)

= (4x2.667)–(3x0.026667)

= 10.59

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!
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CHAPTERTWENTYSIX

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Defineindices(powers)

b.)Statethelawsofindices

c.)Applythelawsofindicesincalculations

d.)Relatethepowersof10tocommonlogarithms

e.)Usethetablesofcommonlogarithmsandanti-logarithmsincomputation.

Content
a.)Indices(powers)andbase

b.)Lawsofindices(includingpositiveintegers,negativeintegersandfractionalindices)

c.)Powersof10andcommonlogarithms

d.)Commonlogarithms:

 characteristics

 mantissa

e.)Logarithm tables

f.)Applicationofcommonlogarithmsinmultiplication,division,powersandroots.

INDICESANDLOGARITHMS
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Introduction

Indexandbaseform
Thepowertowhichanumberisraisediscalledindexorindicesinplural.

=2X2X2X2X22
5

5iscalledthepowerorindexwhile2twoisthebase.

100=10
2

2iscalledtheindexand10isthebase.

Lawsofindices
Forthelawstoholdthebasemustbethesame.

Rule1

Anynumber,exceptzerowhoseindexis0isalwaysequalto1

Example
=15

0

=110000000000000000
0

Rule2

Tomultiplyanexpressionwiththesamebase,copythebaseandaddtheindices.

+ =a
m

a
n

a
m+n

Example
+ =5

2
5
3
5
5

=3125

Rule3

Todivideanexpressionwiththesamebase,copythebaseandsubtractthepowers.

÷ =a
m

a
n

a
m-n

Example
÷ =9

5
9
2

9
3

Rule4

Toraiseanexpressiontothenthindex,copythebaseandmultiplytheindices

=a
mxn

a
mn
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Example
)2=(5
3

=5
3×2

5
6

Rule5

Whendealingwithanegativepower,yousimplychangethepowertopositivebychangingitintoa
fractionwith1sthenumerator.

=a
-m 1

a
m

Example

=2
-2 1

2
2

=
1

4

Example
Evaluate:

a.) × =2
3
2
-3

2
(3+-3)

=2
0

=1

b.)( =( )2)
2

3

-2
1

2

3

=( )
1

4

9

=1÷
4

9

=1× =2 or( =()squared=
9

4

1

4
)

2

3

-2
3

2

9

4

Fractionalindices
Fractionalindicesarewritteninfractionform.Insummaryif =b.aiscalledthe rootofba

n
n
th

writtenas .b
n
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Example

= =( )= =827
1

3 27
3

16
3

4 16
4

2
3

=3

=4
-1

2 1

4
1

2

=
1

4

LOGARITHM
Logarithm isthepowertowhichafixednumber(thebase)mustberaisedtoproduce agiven

number.Insummarytheexpression =niswrittenas n=m.a
m

loga

=nistheindexnotationwhile n=m isthelogarithm notation.a
m

loga

Examples

Indexnotation Logarithm form

=42
2 4=2log

2

=39
1

2 3=log
9

1

2

=mb
n

m=nlog
b

Readinglogarithmsfrom thetablesisthesameasreadingsquaressquarerootsandreciprocals.

Wecanreadlogarithmsofnumbersbetween1and10directlyfrom thetable.Fornumbers
greaterthan10weproceedasfollows:

Expressthenumberinstandardform,A X .Thennwillbethewholenumberpartofthe10
n

logarithms.

Readthelogarithm ofAfrom thetables,whichgivesthedecimalpartofthelogarithm.Thenaddit
tonwhichisthepowerof10toform thepositivepartofthelogarithm.

Example
Findthelogarithm of:

379
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Solution
379

=3.79x10
2

Log3.79=0.5786

Thereforethelogarithm of379is2+0.5786=2.5786

Thewholenumberpartofthelogarithm iscalledthecharacteristicandthedecimalpartisthe
mantissa.

LogarithmsofPositiveNumberslessthan1

Example
Logtobase10of0.034

Weproceedasfollows:

Express0.034instandardform,i.e.,AX .10
n

Readthelogarithm ofA andaddton

Thus0.034=3.4x10
-2

Log3.4from thetablesis0.5315

Hence3.4x = ×10
-2

10
0.5315

10
-2

Usinglawsofindicesadd0.5315+-2whichiswrittenas .5315.
̅
2

Itreadsbartwopointfivethreeonefive.Thenegativesigniswrittendirectlyabovetwotoshow
thatit’sonlythecharacteristicisnegative.

Example
Findthelogarithm of:

0.00063

Solution
=6.3× (Findthelogarithm of 6.3)10

-3

= ×10
0.7993

10
-3

= +0.799310
-3

= .7993
̅
3

ANTILOGARITHMS
Findingantilogarithm isthereverseoffindingthelogarithmsofanumber.Forexamplethe
logarithm of1000tobase10is3.Sotheantilogarithm of3is1000.Inalgebraicnotation,if
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Logx=ythenantilogofy=x.

Example

Findtheantilogarithm of .3031
̅
2

Solution
Letthenumberbex

X=10
3031

̅
2.

=10
-2+0.3031

= x (Findtheantilog,pressshiftandlogthenkeyinthenumber)10
-2

10
0.3031

= x2.0110
-2

= x2.01
1

100

=
2.01

100

=0.0201

Example
Uselogarithm tablestoevaluate:

456x398

271

Number Standard form logarithm

456 4.56x 2.659010
2

398 3.98x 2.599910
2

5.2589

+

271 2.71x 2.4330 -10
2

6.697x ← 2.825910
2

=669.7

Tofindtheexactnumberfindtheantilogof2.8259bylettingthecharacteristicparttobethe
poweroftenthenfindingtheantilogof0.8259

Example
Operationsinvolvingbar
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Evaluate
415.2x0.0761

135

Solution

Number logarithm

415.2

0.0761

135

2.6182

.8814+
̅
2

1.4996

2.1303-

2.341x10
-1

.3693
̅
1

0.2341

Example

=(9.45x0.945 10
-1
)
1

2

=( )10
.9754x

̅
1

1

2

Note;

Inordertodivide .9754by2,wewritethelogarithm insearch awaythatthecharacteristicis
̅
1

exactlydivisibleby2.Ifwearelookingforthe root,wearrangethecharacteristictobeexactlyn
th

divisiblebyn)

.9754=-1+0.9754
̅
1

=-2+1.9754

Therefore,( .9754)= (-2+1.9754)
1

2

̅
1

1

2

=-1+0.9877

= .9877
̅
1
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Findtheantilogof .9877 bywritingthemantissaaspowerof10andthenfindtheantilogof
̅
1

characteristic.

=9.720X10
-1

= 0.9720

Example
0.0618

3

Number logarithm

.7910x0.0618
3 ̅

2
1

3

=( +1.7910)×
̅
3

1

3

3.954x = .5970(findtheantilog)10
-1 ̅

1

0.3954

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthecubes,cubesroots,Reciprocals
indicesandlogarithms.

1.Uselogarithmstoevaluate

336.15x0.02573

1,938

2.Findthevalueofxwhichsatisfiestheequation.
16x2=84x-3

3.Uselogarithmstoevaluate (1934)2 x √0.00324

436

4.Uselogarithmstoevaluate
55.9÷(02621x0.01177)1/5
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5.Simplify 2xx52x2-x

6.Uselogarithmstoevaluate
(3.256x0.0536)1/3

7.Solveforxintheequation
32(x-3)÷8(x-4)=64÷2x

8.Solveforxintheequations812xx27x=729
9x

9.Usereciprocalandsquaretablestoevaluateto4significantfigures,theexpression:
1 +4.3462

24.56

10.Uselogarithm tables,toevaluate

0.032x14.262/3

0.006

11.Findthevalueofxinthefollowingequation
49(x+1)+7(2x)=350

12.Uselogarithmstoevaluate
(0.07284)2

3√0.06195

13.Findthevalueofm inthefollowingequation
(1/27m x(81)-1=243

14.GiventhatP=3yexpresstheequation3(2y-1)+2x3(y-1)=1intermsofPhenceorotherwisefindthe
valueofyintheequation3(2y–1)+2x3(y-1)=1

15.Uselogarithmstoevaluate55.9(0.2621x0.01177)1/5

16.Uselogarithmstoevaluate

6.79x0.3911¾

Log5

17.Uselogarithmstoevaluate
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3 1.23x0.0089

79.54

18.Solveforxintheequation
X=0.0056½

1.38x27.42

CHAPTERTWENTYSEVEN

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Definegradientofastraightline

b.)Determinethegradientofastraightlinethroughknownpoints

c.)Determinetheequationofastraightlineusinggradientandoneknownpoint

d.)Expressastraightlineequationintheform y=mx+c

GRADIENTANDEQUATIONSOFSTRAIGHTLINES
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e.)Interprettheequationy=mx+c

f.)Findthex-andy-interceptsfrom anequationofaline

g.)Drawthegraphofastraightlineusinggradientandx-andy-intercepts

h.)Statetherelationshipofgradientsofperpendicularlines

i.) Statetherelationshipofgradientsofparallellines

j.) Applytherelationshipofgradientsofperpendicularandparallellinestogetequationsofstraight
lines.

Content
a.)Gradientofastraightline

b.)Equationofastraightline

c.)Theequationofastraightlineoftheform y=mx+c

d.)Thexandyinterceptsofaline

e.)Thegraphofastraightline

f.)Perpendicularlinesandtheirgradient

g.)Parallellinesandtheirgradients

h.)Equationsofparallelandperpendicularlines.

Gradient

Thesteepnessorslopeofanareaiscalledthegradient.Gradientisthechangeinyaxisoverthe
changeinxaxis.
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=
changeinyco-ordinates

changeinxco-ordinates

y
2-
y
1

x
2-
x
2

Note:
Ifanincreaseinthexco-ordinatesalsocausesanincreaseintheyco-ordinatesthegradientis
positive.

Ifanincreaseinthexco-ordinatescausesadecreaseinthevalueoftheyco-ordinate,the
gradientisnegative.

If,foranincreaseinthexco-ordinate,thereisnochangeinthevalueoftheyco-ordinate,the
gradientiszero.

Forverticalline,thegradientisnotdefined.

Example
Findthegradient.

Solution

Gradient=
changeinyaxis

changeinxaxis

=
4-3

6-2

=
1

4
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Equationofastraightline.
Giventwopoints

Example.
FindtheequationofthelinethroughthepointsA(1,3)andB(2,8)

Solution

Thegradientoftherequiredlineis =5
8-3

2-1

Takeanypointp(x,y)ontheline.Using...pointsPandA,thegradientis
y-3

x-1

Therefore =5
y-3

x-1

Hencey=5x-2

Giventhegradientandonepointontheline

Example
Determinetheequationofalinewithgradient3,passingthroughthepoint(1,5).

Solution

Letthelinepassthroughageneralpoint(x,y).Thegradientofthelineis =3
y-5

x-1

Hencetheequationofthelineisy=3x+2

Wecanexpresslinearequationintheformy=mx+c.

Illustrations.

Forexample4x+3y=-8isequivalenttoy= x-.Inthelinearequationbelowgradientisequal
-4

3

8

3
tom whilecistheyintercept.
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Usingtheabovestatementwecaneasilygetthegradient.

Example
Findthegradientofthelinewhoseequationis3y-6x+7=0

Solution
Writetheequationintheform ofy=mx+c

3y=6x-7

y=2x-
7

3

M=2andalsogradientis2.

They-intercept
They–interceptofalineisthevalueofyatthepointwherethelinecrossestheyaxis.Whichis
Cintheabovefigure.Thex–interceptofagraphisthatvalueofxwherethegraphcrossesthex
axis.

Tofindthexinterceptwemustfindthevalueofywhenx=0becauseateverypointontheyaxis
x=0.Thesameistrueforyintercept.

Example
Findtheyintercepty=2x+10onputtingy=owehavetosolvethisequation.

2x+10=0

2x=-10

X=-5

Xinterceptisequalto–5.
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Perpendicularlines
Iftheproductsofthegradientofthetwolinesisequalto–1,thenthetwolinesareequaltoeach
other.

Example
Findifthetwolinesareperpendicular
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y= x+1y=-3x-2
1

3

Solution
Thegradientsare

M= andM =-3
1

3

Theproductis

×-3=-1
1

3

Theansweris-1hencetheyareperpendicular.

Example
Y=2x+7

Y=-2x+5

Theproductsare 2×-2=-4hencethetwolinesarenotperpendicular.

Parallellines
Parallellineshavethesamegradientse.g.

y=2x+7

y=2x-9

Bothlineshavethesamegradientwhichis2hencetheyareparallel

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic

1.ThecoordinatesofthepointsPandQare(1,-2)and(4,10)respectively.
ApointTdividesthelinePQintheratio2:1

(a)DeterminethecoordinatesofT

(b)(i) FindthegradientofalineperpendiculartoPQ
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(ii) HencedeterminetheequationofthelineperpendicularPQandpassingthroughT
(iii) Ifthelinemeetsthey-axisatR,calculatethedistanceTR,tothreesignificantfigures

2.AlineL1passesthoughpoint(1,2)andhasagradientof5.AnotherlineL2,isperpendiculartoL1and
meetsitatapointwherex=4.FindtheequationforL2intheform ofy=mx+c

3.P(5,-4)andQ(-1,2)arepointsonastraightline.FindtheequationoftheperpendicularbisectorofPQ:
givingtheanswerintheform y=mx+c.

4.Onthediagram below,thelinewhoseequationis7y–3x+30=0passesthoughthe
pointsAandB.PointAonthex-axiswhilepointBisequidistantfrom xandyaxes.

Calculatetheco-ordinatesofthepointsAandB

5.Alinewithgradientof-3passesthroughthepoints(3.k)and(k.8).Findthevalueofkandhence
expresstheequationofthelineintheform aax+ab=c,wherea,b,andcareconstants.

6.Findtheequationofastraightlinewhichisequidistantfrom thepoints(2,3)and(6,1),expressingitin
theform ax+by=cwherea,bandcareconstants.

7.Theequationofaline-3/5x+3y=6.Findthe:
(a)Gradientoftheline (1mk)

(b)Equationofalinepassingthroughpoint(1,2)andperpendiculartothegivenlineb

8.Findtheequationoftheperpendiculartothelinex+2y=4andpassesthroughpoint(2,1)
9.FindtheequationofthelinewhichpassesthroughthepointsP(3,7)andQ(6,1)
10.Findtheequationofthelinewhosex-interceptsis-2andy-interceptsis5
11.Findthegradientandy-interceptofthelinewhoseequationis4x–3y–9=0
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CHAPTERTWENTYEIGHT

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Statethepropertiesofreflectionasatransformation

b.)Usethepropertiesofreflectioninconstructionandidentificationofimagesand
objects

c.)Makegeometricaldeductionsusingreflection

d.)ApplyreflectionintheCartesianplane

e.)Distinguishbetweendirectandoppositecongruence

f.)Identifycongruenttriangles.

Content
a.)Linesandplanesofsymmetry

b.)Mirrorlinesandconstructionofobjectsandimages

c.)Reflectionasatransformation

d.)ReflectionintheCartesianplane

e.)Directandoppositecongruency

f.) Congruencytests(SSS,SAS,AAS,ASAandRHS)

REFLECTIONANDCONGRUENCE
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Introduction
Theprocessofchangingtheposition,directionorsizeofafiguretoform anewfigureiscalled
transformation.

Reflectionandcongruence

Symmetry
Symmetryiswhenoneshapebecomesexactlylikeanotherifyouturn,slideorcutthem intotwo
identicalparts.Thelineswhichdividesafigureintotwoidenticalpartsarecalledlinesof
symmetry.Ifafigureiscutintotwoidenticalpartsthecutpartiscalledtheplaneofsymmetry.

Howmanyplanesofsymmetrydoes theabovefigureshave?

Therearetwotypesofsymmetry.ReflectionandRotational.

Reflection
Atransformationofafigureinwhicheachpointisreplacedbyapointsymmetricwithrespecttoa
lineorplanee.g.mirrorline.

Propertiespreservedunderreflection
 Midpointsalwaysremainthesame.

 Anglemeasuresremainthesamei.e.thelinejoiningappointanditsimageisperpendicular
tothemirrorline.

 Apointontheobjectandacorrespondingpointontheimageareequidistantfrom the
mirrorline.
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Amirrorlineisalineofsymmetrybetweenanobjectanditsimage.

(a)

Figuresthathave
rotational
symmetry

(b)Orderof
rotational
symmetry

2 3 4 5

Examples
Toreflectanobjectyoudraw thesamepointsoftheobjectbutonoppositesideofthemirror.
Theymustbeequidistancefrom eachother.

Exercise
Findthemirrorlineorthelineofsymmetry.
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Tofindthemirrorline,jointhepointsontheobjectandimagetogetherthenbisectthelines
perpendicularly.Theperpendicularbisectorgivesusthemirrorline.
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Congruence
Figureswiththesamesizeandsameshapearesaidtobecongruent.Ifafigurefitsintoanother
directlyitissaidtobedirectlycongruent.

Ifafigureonlyfitsintoanotherafterithasbeenturnedthenit’scalledoppositecongruentor
indirectcongruence.

C

A B

FigureAandBaredirectlycongruentwhileCisoppositelyorindirectlycongruentbecauseitonly
fitsintoAafterithasbeenturned.

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!
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CHAPTERTWENTYNINE

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Statepropertiesofrotationasatransformation

b.)Determinecentreandangleofrotation

c.)ApplypropertiesofrotationintheCartesianplane

d.)Identifypointofrotationalsymmetry

e.)Stateorderofrotationalsymmetryofplanefigure

f.)Identifyaxisofrotationalsymmetryofsolids

g.)Stateorderofrotationalsymmetryofsolids

h.)Deducecongruencefrom rotation.

Content
a.)Propertiesofrotation

b.)Centreandangleofrotation

c.)Rotationinthecartesianplane

d.)Rotationalsymmetryofplanefiguresandsolids(pointaxisandorder)

e.)Congruenceandrotation

ROTATION
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Introduction
Atransformationinwhichaplanefigureturnsaroundafixedcenterpointcalledcenterofrotation.
Arotationintheanticlockwisedirectionistakentobepositivewhereasarotationintheclockwise
directionistakentobenegative.

Forexamplearotationof900 clockwiseistakentobenegative.-900 whilearotationof
anticlockwise 900 istakentobe+900.

Forarotationtobecompletelydefinedthecenterandtheangleofrotationmustbestated.

Illustration
TorotatetriangleAthroughtheorigin,angleofrotation+1/4turn.

Fo
r f

re
e K

CS
E 

No
tes

, E
xa

ms
, a

nd
 P

as
t P

ap
er

s V
isi

t h
ttp

s:/
/T

ea
ch

er
.co

.ke
/



isabokemicah@gmail.com

Novels,UpdatedCPA,CIFA,ICT,KASNEB,College,HighSchool&PrimaryNotes 0714497530

Drawalinefrom eachpointtothecenterofrotation,inthiscaseit’stheorigin.Measure900from
theobjectusingtheprotacterandmakesurethebaselineoftheproctacterisonthesamelineas
thelinefrom thepointoftheobjecttothecenter.The0markshouldstartfrom theobject.

Mark900anddrawastraightlinetothecenterjoiningthelinesattheorigin.Thedistancefrom the
pointoftheobjecttothecentershouldbethesame distanceasthelineyoudrew.Thisgiveyou
theimagepoint

Thedistancebetweentheobjectpointandtheimagepointunderrotationshouldbethesameas
thecenterofrotationinthiscase900

Illustration.

Tofindthecenterofrotation.

 Drawasegmentconnectingpoint’s and ′

 Usingacompass,findtheperpendicularbisectorofthisline.

 Drawasegmentconnectingpoint’s and ′.Findtheperpendicularbisectorofthissegment.

 Thepointofintersectionofthetwoperpendicularbisectorsisthecenterofrotation.Labelthis

point .

Justifyyourconstructionbymeasuringangles∠ ′and∠ ′.Didyouobtainthesamemeasure?

Theanglebetweenistheangleofrotation.Thezeromarkofprotectorshouldbeontheobjecttogiveyou
thedirectionofrotation.
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Rotationalsymmetryofplanefigures
Thenumberoftimesthefigurefitsontoitselfinonecompleteturniscalledtheorderofrotational
symmetry.

Note;
Theorderofrotationalsymmetryofafigure = 360/anglebetweentwoidenticalpartsofthe
figure.

Rotationalsymmetryisalsocalledpointsymmetry.Rotationpreserveslength,anglesandarea,
andtheobjectanditsimagearedirectlycongruent.

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

CHAPTERTHIRTY

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Identifysimilarfigures

b.)Constructsimilarfigures

c.)Statepropertiesofenlargementasatransformation

SIMILARITYANDENLARGEMENT
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d.)Applythepropertiesofenlargementtoconstructobjectsandimages

e.)ApplyenlargementinCartesianplanes

f.)Statetherelationshipbetweenlinear,areaandvolumescalefactor

g.)Applythescalefactorstoreallifesituations.

Content
a.)Similarfiguresandtheirproperties

b.)Constructionofsimilarfigures

c.)Propertiesofenlargement

d.)Constructionofobjectsandimagesunderenlargement

e.)EnlargementintheCartesianplane

f.)Linear,areaandvolumescalefactors

g.)Reallifesituations.

Introduction

SimilarFigures
Twoormorefiguresaresaidtobesimilarif:

 Theratioofthecorrespondingsidesisconstant.

 Thecorrespondinganglearesimilar

Example1

Inthefiguresbelow,giventhat△ABC~△PQR,findtheunknownsx,yandz.
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Solution

BAcorrespondstoQPeachofthem hasoppositeangleyand980.Henceyisequalto980 BC
correspondstoQRandACcorrespondstoPR.

BA/QR=BC/QR=AC/PR

AC/PR=BC/QR

3/4.5=5/Z

Z=7.5cm

Note:
Twofigurescanhavetheratioofcorrespondingsidesequalbutfailtobesimilarifthe
correspondinganglesarenotthesame.

Twotrianglesaresimilarifeithertheiralltheircorrespondinganglesareequalortheratiooftheir
correspondingsidesisconstant.

Example:

Inthefigure,△ABCissimilarto△RPQ.Findthevaluesoftheunknowns.
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Since△ABC~△RPQ,

∠B=∠P∴x=90°

Also,

AB/RP =BC/PQ

39/y=52/48

(48X39)

52

∴y=36

Also,

AC/RQ=BC/PQ

Z/60=52/48

∴z=65

ENLARGMENT

What’senlargement?
Enlargement,sometimescalledscaling,isakindoftransformationthatchangesthesizeofan
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object.Theimagecreatedissimilar*totheobject.Despitethenameenlargement,itincludes
makingobjectssmaller.

Foreveryenlargement,ascalefactormustbespecified.Thescalefactorishowmanytimes
largerthantheobjecttheimageis.

Lengthofsideinimage=lengthofsideinobjectXscalefactor

Foranyenlargement,theremustbeapointcalledthecenterofenlargement.

Distancefrom centerofenlargementtopointonimage=

Distancefrom CentreofenlargementtopointonobjectXscalefactor

TheCentreofenlargementcanbeanywhere,butithastoexist.

ThisprocessofobtainingtriangleA’B‘C’from triangleABCiscalledenlargement.TriangleABC
istheobjectandtriangles A’B‘C‘Itsimageunderenlargementscalefactor2.

Hence

OA’/OA=OB’/OB=OC’/OC=2...

Theratioiscalledscalefactorofenlargement.Thescalefactoriscalledlinerscalefactor

BymeasurementOA=1.5cm,OB=3cm andOC=2.9cm.TogetA’,theimageofA,weproceedas
follows

OA=1.5cm

OA’/OA=2(scalefactor2)

OA’=1.5X2

=3cm

AlsoOB’/OB=2

=3X2

Fo
r f

re
e K

CS
E 

No
tes

, E
xa

ms
, a

nd
 P

as
t P

ap
er

s V
isi

t h
ttp

s:/
/T

ea
ch

er
.co

.ke
/



isabokemicah@gmail.com

Novels,UpdatedCPA,CIFA,ICT,KASNEB,College,HighSchool&PrimaryNotes 0714497530

=6cm

Note:
LinesjoiningobjectpointstotheircorrespondingimagepointsmeetattheCentreofenlargement.

CENTEROFENLARGMENT

Tofindcenterofenlargementjoinobjectpointstotheircorrespondingimagepointsandextend
thelines,wheretheymeetgivesyoutheCentreofenlargement.OrDrawstraightlinesfrom each
pointontheimage,throughitscorrespondingpointontheobject,andcontinuingforalittlefurther.
ThepointwhereallthelinescrossistheCentreofenlargement.

SCALEFACTOR

Thescalefactorcanbewholenumber,negativeorfraction.Wholenumberscalefactormeans
thattheimageisonthesamesideastheobjectanditcanbelargerorthesamesize,

Negativescalefactormeansthattheimageisontheoppositesideoftheobjectandafraction
wholenumberscalefactormeansthattheimageissmallereitheronthesamesideoropposite
side.

Linearscalefactorisaratiointheform a:bora/b.Thisratiodescribesanenlargementor
reductioninonedimension,andcanbecalculatedusing.

Newlength

Originallength

Areascalefactor isaratiointheform e:fore/f.Thisratio describeshow manytimesto
enlarge.Orreducetheareaoftwodimensionalfigure.Areascalefactorcanbecalculatedusing.

NewArea
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OriginalArea

Areascalefactor=(linearscalefactor)2

Volumescalefactoristheratiothatdescribeshowmanytimestoenlargeorreducethevolume
ofathreedimensionalfigure.Volumescalefactorcanbecalculatedusing.

NewVolume

OriginalVolume

Volumescalefactor=(linearscalefactor)3

CONGRUENCETRIANGLES

Whentwotrianglesarecongruent,alltheircorrespondingsidesandcorrespondinganglesare
equal.

TRASLATIONVECTOR

Translationvectormoveseverypointofanobjectbythesameamountinthegivenvector
direction.Itcanbesimplybedefinedastheadditionofaconstantvectortoeverypoint.

Translationsandvectors: Thetranslationatthe
leftshowsavectortranslatingthetoptriangle4
unitstotherightand9unitsdownward. The
notation forsuch vectormovementmay be
writtenas:

                         or    

Vectorssuchasthoseusedintranslationsare
whatisknownasfreevectors. Anytwovectors
ofthesamelengthandparalleltoeachotherare
considered identical. Theyneed nothave the
sameinitialandterminalpoints.  

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!
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PastKCSEQuestionsonReflectionandCongruence,Rotation,
SimilarityandEnlargement.

1.Atranslationmapsapoint(1,2)onto)(-2,2).Whatwouldbethecoordinatesoftheobjectwhose
imageis(-3,-3)underthesametranslation?

2.Usebinomialexpressiontoevaluate(0.96)5correctto4significantfigures
11.InthefigurebelowtriangleABOrepresentsapartofaschoolbadge.Thebadgehasassymmetry
oforder4aboutO.Completethefigurestoshowthebadge.

3.Apoint(-5,4)ismappedonto(-1,-1)byatranslation.Findtheimageof(-4,5)underthesame
translation.

4.AtriangleisformedbythecoordinatesA(2,1)B(4,1)andC(1,6).Itisrotated
clockwisethrough900abouttheorigin.Findthecoordinatesofthisimage.

5.Thediagram onthegridprovidedbelowshowsatrapezium ABCD

A

B

O

C
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Onthesamegrid

(a) (i) DrawtheimageA’B’C’DofABCDunderarotationof900

clockwiseabouttheorigin.

(ii) DrawtheimageofA”B”C”D”ofA’B’C’D’underareflectionin

liney=x.StatecoordinatesofA”B”C”D”.

(b) A”B”C”D”istheimageofA”B”C”Dunderthereflectioninthelinex=0.

Drawtheimage A”B”C”D”andstateitscoordinates.

(c) DescribeasingletransformationthatmapsA”B”C”DontoABCD.

6.AtranslationmapsapointP(3,2)ontoP’(5,4)
(a)Determinethetranslationvector

(b)ApointQ’istheimageofthepointQ(,5)underthesametranslation.Findthelengthof‘P’Q
leavingtheanswerissurdform.

7.TwopointsPandQhavecoordinates(-2,3)and(1,3)respectively.AtranslationmappointPtoP’(10,
10)

(a)FindthecoordinatesofQ’theimageofQunderthetranslation (1mk)

(b)ThepositionvectorofPandQin(a)abovearepandqrespectivelygiventhatmp–nq=-12

9 Findthevalueofm andn (3mks)

8.ontheCartesianplanebelow,trianglePQRhasverticesP(2,3),Q (1,2)andR(4,1)whiletrianglesP”
q“R”hasverticesP”(-2,3),Q”(-1,2)andR”(-4,1)

(a) DescribefullyasingletransformationwhichmapstrianglePQRontotriangleP”Q”R”

(b) Onthesameplane,drawtriangleP’Q’R’,theimageoftrianglePQR,underreflectioninliney=-x
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(c) DescribefullyasingletransformationwhichmapstriangleP’Q’R’ontotriangleP”Q”R

(d) DrawtriangleP”Q”R”suchthatitcanbemappedontotrianglePQRbyapositivequarterturnabout
(0,0)

(e) Stateallpairsoftrianglethatareoppositelycongruent
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CHAPTERTHIRTYONE

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)DerivePythagorastheorem

b.)SolveproblemsusingPythagorastheorem

c.)ApplyPythagorastheorem tosolveproblemsinlifesituations

Content
a.)PythagorasTheorem

b.)SolutionofproblemsusingPythagorasTheorem

c.)Applicationtoreallifesituations.

Introduction
Considerthetrianglebelow:

THEPYTHAGORA’STHEOREM

Fo
r f

re
e K

CS
E 

No
tes

, E
xa

ms
, a

nd
 P

as
t P

ap
er

s V
isi

t h
ttp

s:/
/T

ea
ch

er
.co

.ke
/



isabokemicah@gmail.com

Novels,UpdatedCPA,CIFA,ICT,KASNEB,College,HighSchool&PrimaryNotes 0714497530

Pythagorastheorem statesthatforaright-angledtriangle,thesquareofthehypotenuseisequaltothe
sum ofthesquareofthetwoshortersides.

Example
Inarightangletriangle,thetwoshortersidesare6cm and8cm.Findthelengthofthehypotenuse.

Solution
UsingPythagorastheorem

= xhyp
2

6
2

8
2

= xhyp
2

36
2

64
2

=100 hyp= =10hyp
2

100
2

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!
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PastKCSEQuestionsonthetopic.

1. Theangleofelevationofthetopofatreefrom apointPonthehorizontalgroundis24.5°.From
anotherpointQ,fivemetresnearertothebaseofthetree,theangleofelevationofthetopofthetreeis
33.2°.Calculatetoonedecimalplace,theheightofthetree.

2. Ablockofwoodintheshapeofafrustrum ofaconeofslantingedge30cm andbaseradius10cm
iscutparalleltothebase,onethirdofthewayfrom thebasealongtheslantingedge.Find theratioofthe
volumeoftheconeremovedtothevolumeofthecompletecone

CHAPTERTHIRTYTWO

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Definetangent,sineandcosineratiosfrom arightangledtriangle

b.)Readandusetablesoftrigonometricratios

c.) Usesine,cosineandtangentincalculatinglengthsandangles

d.)Establishandusetherelationshipofsineandcosineofcomplimentaryangles

e.)Relatethethreetrigonometricratios

f.)Determinethetrigonometricratiosofspecialangles30°,45°,60°and90°withoutusingtables

g.)Readandusetablesoflogarithmsofsine,cosineandtangent

TRIGONOMETRICRATIOS
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h.)Applytheknowledgeoftrigonometrytoreallifesituations.

Content
a.)Tangent,sineandcosineofangles

b.)Trigonometrictables

c.)Anglesandsidesofarightangledtriangle

d.)Sineandcosineofcomplimentaryangles

e.)Relationshipbetweentangent,sineandcosine

f.)Trigonometricratiosofspecialangles30°,45°,60°and90°

g.)Logarithmsofsines,cosinesandtangents

h.)Applicationoftrigonometrytoreallifesituations.

Introduction

TangentofAcuteAngle

Theconstantratiobetweenthe iscalledthetangent.It’sabbreviatedastan
verticaldistance

horizontaldistance

Tan∅=
oppositeside

adjacentside
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SineofanAngle
Theratioofthesideofanglextothehypotenusesideiscalledthesine.

Sin∅=
oppositeside

hypotenuse

CosineofanAngle
Theratioofthesideadjacenttotheangleandhypotenuse.

Cosine∅=
Adjacent

hypotenuse

Fo
r f

re
e K

CS
E 

No
tes

, E
xa

ms
, a

nd
 P

as
t P

ap
er

s V
isi

t h
ttp

s:/
/T

ea
ch

er
.co

.ke
/



isabokemicah@gmail.com

Novels,UpdatedCPA,CIFA,ICT,KASNEB,College,HighSchool&PrimaryNotes 0714497530

Example

Inthefigureaboveadjacentlengthis4cm andAnglex= .Calculatetheoppositelength.36
0

Solution

= =tan36
0 oppositelength

adjacentlengh

PR

4

4 =PRtan36
0

ThereforePR=4x0.7265=2.9060cm.

Example

Intheaboveo=5cm a=12cm calculateanglesinxandcosinex.

Solution

= =sinx
oppo

hyph

5

h
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But = ×H
2

12
2
5
2

=169

= 169

H=13

Thereforesinx=
5

13

=0.3846

Cosx=
adj

hyp

=
12

13

=0.9231

Sineandcosinesofcomplementaryangles
Foranytwocomplementaryanglesxandy,sinx=cosycosx=sinye.g.sin = ,60

0
cos30

0

Sin = ,sin = ,30
0

cos60
0

70
0

cos20
0

Example
Findacuteanglesαandβif

Sinα=cos33
0

Solution
=sinα cos33

Thereforeα+33=90

α=57
0

TrigonometricratiosofspecialAngles .30
0
45

0
60

0

Thesetrigonometricratioscanbedeductedbytheuseofisoscelesright–angledtriangleand
equilateraltrianglesasfollows.

Tangentcosineandsineof .45
0

Thetriangleshouldhaveabaseandaheightofoneuniteach,givinghypotenuseof .2
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Cos = sin = tan =145
0 1

2
45

0 1

2
45

0

Tangentcosineandsineof amd .30
0

60
0

Theequilateraltrianglehasasidesof2unitseach

Sin = cos = tan =30
0 1

2
30

0 3
2

30
0 1

3

Sin = cos = tan = =60
0 3

2
60

0 1

2
60

0 3
1

3

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1. Givensin(90-a)=½,findwithoutusingtrigonometrictablesthevalueofcosa (2mks)

2. If ,findwithoutusingtablesorcalculator,thevalueof
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(3marks)

3. AtpointA,Davidobservedthetopofatallbuildingatanangleof30o.Afterwalkingfor100meters
towardsthefootofthebuildinghestoppedatpointBwhereheobserveditagainatanangleof60o.Find
theheightofthebuilding

4. Findthevalueof,giventhat½sin=0.35for0o≤θ≤360o

5. Amanwalksfrom pointAtowardsthefootofatallbuilding240m away.Aftercovering180m,he
observesthattheangleofelevationofthetopofthebuildingis45o.Determinetheangleofelevationofthe
topofthebuildingfrom A

6. Solveforxin2Cos2x0=0.600000≤x≤3600.

7. Wangechiwhoseeyelevelis182cm tallobservedtheangleofelevationtothetopofherhouseto
be32ºfrom hereyelevelatpointA.shewalks20m towardsthehouse

onastraightlinetoapointBatwhichpointsheobservestheangleofelevationtothe

topofthebuildingtothe40º.Calculate,correctto2decimalplacesthe;

a)distanceofA from thehouse

b)Theheightofthehouse

8. GiventhatcosA=5/13andangleAisacute,findthevalueof:-

2tanA+3sinA

9. Giventhattan5°=3+5, withoutusingtablesoracalculator,determinetan25°,leavingyour
answerintheform a+bc

10. Giventhattanx=5,findthevalueofthefollowingwithoutusingmathematicaltablesorcalculator:
12

(a)Cosx

(b)Sin2(90-x)

11. Iftanθ=8/15,findthevalueofSinθ-Cosθwithoutusingacalculatorortable

Cosθ+Sinθ
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CHAPTERTHIRTYTHREE

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Derivetheformula;Area=½absinC

b.)SolveproblemsinvolvingareaoftrianglesusingtheformulaArea=½absinC;

c.)Solveproblemsonareaofatriangleusingtheformulaarea= s(s-a)(s-b)(s-c)

Content
a.)AreaoftriangleA=1/2absinC

b.)AreaofatriangleA= s (s-b)(s-c)(s-a)

c.)Applicationoftheaboveformulaeinsolvingproblemsinvolvingreallifesituations.

AREAOFATRIANGLE
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Introduction

AreaofatrianglegiventwosidesandanincludedAngle

TheareaofatriangleisgivenbyA= bhbutsometimesweuseotherformulastoasfollows.
1

2

Example
Ifthelengthoftwosidesandanincludedangleofatrianglearegiven,theareaofthetriangleis

givenby A= absinθ
1

2

InthefigureabovePQis5cm andPRis7cm angleQPRis .Findtheareaofthethetriangle.50
0

Solution

Usingtheformulaeby A= absinθa=5cm b=7cm andθ=
1

2
50

0
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Area= x5x7sin
1

2
50

0

=2.5x7x0.7660

=13.40cm
2

Areaofthetriangle,giventhethreesides.

Example
FindtheareaofatriangleABCinwhichAB=5cm,BC=6cm andAC=7cm.

Solution
Whenonlythreesidesaregivenustheformulae

A= Hero’sformulaes (s-b)(s-c)(s-a)

S= oftheperimeterofthetriangle
1

2

= (a+b+c)A,b,carethelengthsofthesidesofthetriangle.
1

2

= =9 AndA=
1

2
(6+7+5) 9(9-6)(9-7)(9-5)

= 9x3x2x4

= 216

=14.70cm
2

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1. Thesidesofatriangleareintheratio3:5:6.Ifitsperimeteris56cm,usetheHeroesformulatofind

itsarea (4mks)

2. ThefigurebelowisatriangleXYZ.ZY=13.4cm,XY=5cm andanglexyz=57.7o
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Calculate

i.) LengthXZ.(3mks)

i.) AngleXZY.(2mks)

ii.) Ifaperpendicularisdroppedfrom pointXtocutZYatM,FindtheratioMY:ZM.(3mks)

FindtheareaoftriangleXYZ.(2mks)

CHAPTERTHIRTYFOUR

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Findtheareaofaquadrilateral

b.)Findtheareaofotherpolygons(regularandirregular).

Content
a.)Areaofquadrilaterals

b.)Areaofotherpolygons(regularandirregular).

AREAOFQUADRILATERALS
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Introduction

Quadrilaterals.
Theyarefoursidedfigurese.g.rectangle,square,rhombus,parallelogram,trapezium andkite.

Areaofrectangle
A=LXW

ABandDCareathelengthswhileADandBCarethewidth.

Areaofparallelogram
Afigurewhoseoppositesideareequalparallel.

Area=basexheight=2.5x1.8=4.5cm
2

AreaofaRhombus.
Afigurewithallsidesequalandthediagonalsbisecteachotherat .InthefigurebelowBC=CD90

0

=DA=AB=4cm whileAC=10cm andBD=12.Findthearea
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Solution

Findhalfofthediagonalwhichis ×10=5cm
1

2

Areaof∆BCD= X12X5=30
1

2
cm

2

Areaof∆ABCD=2Xareaof∆BCD

=2X30cm
2

=60cm
2

AreaofTrapezium

Aquadrilateralwithonlytwoofitsoppositesidesbeingparallel.Thearea= h(a+b2)

Example
Findtheareaoftheabovefigure

Solution

Area= 4(6+122 )
=9x4=36cm

2
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Note:
Youcanusethesineruletogettheheightgiventhehypotenuseandanangle.

sinθ=
opposite

hypoteneus

Orusetheacronym SOHCAHTOA

Rhombus

Example
Inthefigureabovethelinesmarket//=7cm while/=5cm,findthearea.

Solution
JoinXtoY.

Findtheareaofthetwotrianglesformed

=12.45(Triangleone)
1

2
x5x5xsin95

0

=21.21(Triangletwo)
1

2
x7x7xsin60

0

Thenaddtheareaofthetwotriangles

12.45+21.21=33.67cm
2

Areaofregularpolygons
AnyregularpolygoncanbedividedintoisoscelestrianglebyjoiningtheverticestotheCentre.
Thenumberofthepolygonformedisequaltothenumberofsidesofthepolygon.
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Example
Iftheradiusisofapentagon6cm finditsarea.

Solution

Dividethepentagoneintofivetriangleseachwith ie( )72
0 360

5

Areaofonetrianglewillbe= x6x6xsin
1

2
72

0

=17.11

Therearefivetrianglestherefore

AREA=5X17.11

=85.55cm
2

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1.)Thediagram below,notdrawntoscale,isaregularpentagoncircumscribedinacircleofradius10cm

atcentreO

O
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Find

(a)Thesideofthepentagon (2mks)

(b)Theareaoftheshadedregion (3mks)

2.)PQRSisatrapezium inwhichPQisparalleltoSR,PQ=6cm,SR=12cm, PSR=400andPS=

10cm.Calculatetheareaofthetrapezium. (4mks)

3.)Aregularoctagonhasanareaof101.8cm2.calculatethelengthofonesideoftheoctagon
(4marks)

4.)Findtheareaofaregularpolygonoflength10cm andsiden,giventhatthesum ofinterioranglesofn:
n–1isintheratio4:3.

1.)CalculatetheareaofthequadrilateralABCDshown:-

14cm

6cm

12cm

18cm

C

BA

D

400

P

S R

Q

>

>
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CHAPTERTHIRTYFIVE

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Findtheareaofasector

b.)Findtheareaofasegment

c.)Findtheareaofacommonregionbetweentwocircles.

Content
a.)Areaofasector

b.)Areaofasegment

c.)Areaofcommonregionsbetweencircles.

AREAPARTOFACIRCLE
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Introduction

Sector
Asectorisanareaboundedbytworadiiandanarc.Aminorsectorhasasmallerareacompared
toamajorsector.

Theorangepartisthemajorsectorwhiletheyellowpartistheminorsector.

Theareaofasector

TheareaofasectorsubtendinganangleθattheCentreofthecircleisgivenby;A= Xπ
θ

360
r
2

Example
Findtheareaofasectorofradius3cm,iftheanglesubtendedattheCentreisgivenas take140

0
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πas
22

7

Solution
AreaAofasectorisgivenby;

A= Xπ
θ

360
r
2

Area= x x
140

360

22

7
3
2

=11cm
2

Example
Theareaofthesectorofacircleis38.5cm.Findtheradiusofthecircleiftheanglesubtendedat

theCentreis .90
0

Solution

From A= Xπ ,weget
θ

360
r
2

x x =38.5
90

360

22

7
r
2

=r
2 38.5x360x7

90x22

=r
2

49

R=7cm

Example
Theareaofasectorofradius63cm is4158cm .CalculatetheanglesubtendedattheCentreof
thecircle.

Solution

4158= x x63x63
θ

360

22

7

θ=
4158x360x7

22x63x63

=120
0
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Areaofasegmentofacircle
Asegmentisaregionofacircleboundedbyachordandanarc.

InthefigureabovetheshadedregionisasegmentofthecirclewithCentreOandradiusr.AB=8

cm,ON=3cm,ANGLEAOB= .Findtheareaoftheshadedpart.106.3
0

Solution
Areaofthesegment=areaofthesectorOAPB–areaoftriangleOAB

= -[ X3.142X
106.3

360
5
2][X8X3

1

2 ]
=23.19–12

=11.19cm
2

Areaofacommonregionbetweentwointersectingcircles.
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Findtheareaoftheintersectingcirclesabove.IfthecommonchordABis9cm.

Solution
From∆A M;O

1

M=O
1

-8
2

4.5
2

= 43.75

=6.614cm

From∆A M;O
2

M=O
2

-6
2

4.5
2

= 15.75

=3.969cm

Theareabetweentheintersectingcirclesisthesum oftheareasofsegments A BandA B.P
1

P
2

AreaofsegmentA B=areaofsector A B-areaof∆ ABP
1

O
2
P
1

O
2

Usingtrigonometry,sin<A M = = =0.75O
2

AM

AO
2

4.5

6

Findthesineinverseof0.75toget hence<A M=48.59
0

O
2

48.59
0

<A B=2X<A MO
2

O
2

=2X =97.148.59
0

8
0

AreaofsegmentA B= X3.12X - X9X3.969P
1

97.18

360
6
2 1

2

=30.53-17.86

=12.67cm
2
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AreaofsegmentA B=areaofsector A B-areaof∆ ABP
2

O
1
P
2

O
1

Usingtrigonometry,sin<A M = = =0.5625O
1

AM

AO
1

4.5

8

Findthesineinverseof0.5625toget hence<A M=34.23
0

O
1

34.23
0

<A B=2X<A MO
1

O
1

=2X34.23
0

=68.46
0

AreaofsegmentA B= X3.12X - X9X6.614P
2

68.46

360
8
2 1

2

=38.24-29.76

=8.48cm
2

Thereforetheareaoftheregionbetweentheintersectingcirclesisgivenby;

B+areaofsegmentA BAreaofsegmnetAP
1

P
2

=12.67+8.48

=21.15cm
2

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1. Thefigurebelowshowsacircleofradius9cm andcentreO.ChordABis7cm long.Calculatethe

areaoftheshadedregion. (4mks)

O

A B

O
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2. ThefigurebelowshowstwointersectingcircleswithcentresPandQofradius8cm and10cm

respectively.LengthAB=12cm

Calculate:

a) APB (2mks)

b) AQB (2mks)

c) Areaoftheshadedregion (6mks)

3.

Thediagram aboverepresentsacirclecentreoofradius5cm.TheminorarcABsubtendsanangle

of1200atthecentre.Findtheareaoftheshadedpart. (3mks)

4. Thefigurebelowshowsaregularpentagoninscribedinacircleofradius12cm,centreO.

ө ß

A

B

P

O

A B

5cm5cm

Q
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Calculatetheareaoftheshadedpart.

(3mks)

5. Twocirclesofradii13cm and16cm intersectsuchthattheyshareacommonchordoflength

20cm.Calculatetheareaoftheshadedpart. (10mks)

6. Findtheperimeterofthefigurebelow,givenAB,BCandACarediameters. (4mks)
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7. Thefigurebelowshowstwointersectingcircles.TheradiusofacircleAis12cm andthatofcircle

Bis8cm.

IftheangleMBN=72o,calculate

ThesizeoftheangleMAN

b) ThelengthofMN

c) Theareaoftheshadedregion.

8.

Inthediagram above,twocircles,centresAandCandradii7cm and24cm respectivelyintersectat

BandD.AC=25cm.

a)ShowthatangelABC=900

b)Calculate

i)thesizeofobtuseangelBAD

ii)theareaoftheshadedpart (10Mks)

9. Theendsoftheroofofaworkshoparesegmentsofacircleofradius10m.Theroofis20m long.
Theangleatthecentreofthecircleis120oasshowninthefigurebelow:

10cm
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O

●

10cm

(a)Calculate:-

(i)Theareaofoneendoftheroof

(ii)Theareaofthecurvedsurfaceoftheroof

(b)Whatwouldbethecosttothenearestshillingofcoveringthetwoendsandthecurvedsurface
withgalvanizedironsheetscostingshs.310persquaremetre

10. Thediagram below,notdrawntoscale,isaregularpengtagoncircumscribedinacircleofradius
10cm atcentreO

Find;

(a)Thesideofthepentagon

(b)Theareaoftheshadedregion

11. TrianglePQRisinscribedinhecirclePQ=7.8cm,PR=6.6cm andQR=5.9cm.Find:

(a)Theradiusofthecircle,correcttoonedecimalplace

(b)Theanglesofthetriangle

(c)Theareaofshadedregion

R

Q

P 7.8cm

6.6cm
5.9cm
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CHAPTERTHIRTYSIX

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Findthesurfaceareaofaprism

b.)Findthesurfaceareaofapyramid

c.)Findthesurfaceareaofacone

d.)Findthesurfaceareaofafrustum

e.)Findthesurfaceareaofasphereandahemisphere.

Content
Surfaceareaofprisms,pyramids,cones,frustumsandspheres.

SURFACEAREAOFSOLIDS

A
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Introduction

Surfaceareaofaprism
Aprism isasolidwithuniform cross-section.Thesurfaceareaofaprism isthesum ofitsfaces.

Cylinder

Areaofclosedcylinder=2π +2πrlr
2

Areaofopencylinder=π +2πrl(areaofthebottoncircleasthetopisopen)r
2

Example

Findtheareaoftheclosedcylinderr=2.8cm andl=13cm

Solution

=2 +(2x x2.8x13)( x2.8x2.8
22

7 ) 22

7

=49.28 -228.cm
2

8
2

=278.08cm
2

Note;

Foropencylinderdonotmultiplybytwo,findtheareaofonlyonecircle.

Surfaceareaofapyramid

Thesurfaceareaofapyramidisthesum oftheareaoftheslantingfacesandtheareaofthebase.

Surfacearea=basearea+areaofthefourtriangularfaces(taketheslantingheightmarkedgreenbelow)

Example

Fo
r f

re
e K

CS
E 

No
tes

, E
xa

ms
, a

nd
 P

as
t P

ap
er

s V
isi

t h
ttp

s:/
/T

ea
ch

er
.co

.ke
/



isabokemicah@gmail.com

Novels,UpdatedCPA,CIFA,ICT,KASNEB,College,HighSchool&PrimaryNotes 0714497530

Solution

Surfacearea=basearea+areaofthefourtriangularfaces

=(14x14)+( x14x14)
1

2

=196+252

=448mm
2

Example

Thefigurebelowisarightpyramidwithasquarebaseof4cm andaslantingedgeof8cm.Findthe
surfaceareaofthepyramid.

a=4cm e=8cm

Surfacearea=basearea+areaofthefourtriangularbases

=(lxw)+4( bh)
1

2

Rememberheightistheslantingheight
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Slantingheight= 8
2-
2
2

=60

Surfacearea= +4(x4x )(4x4)
1

2
60

=77.97cm
2

Surfaceareaofacone

Totalsurfaceareaofacone=π +πrlr
2

Curvedsurfaceareaofacone=πrl

Example

Findthesurfaceareaoftheconeabove

= +(3.14x4x5)(3.14x4x4)

=50.24+62.8

=113.04cm
2

Note;

Alwaysuseslantingheight,ifit’snotgivenfinditusingPythagorastheorem

Surfaceareaofafrustum

Thebottom partofacutpyramidorconeiscalledafrustum.Exampleoffrustumsarebucket,

Examples alampshadeandahopper.
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Example

Findthesurfaceareaofafabricrequiredtomakealampshadeintheform ofafrustum whosetopand
bottom diametersare20cm and30cm respectivelyandheight12cm.

Solution

Completetheconefrom whichthefrustum ismade,byaddingasmallerconeofheightxcm.

h=12,H=xcm,r=10cm,R=15cm

From theknowledgeofsimilar =
x

10

x+12

15

15x=10x+120

15x-10x=120

5x=120

x=24

Surfaceareaofafrustum =areaofthecurved -areaofcurvedsurfaceofsmallercone

Surfaceofbiggercone.

L=24+12=36cm

Fo
r f

re
e K

CS
E 

No
tes

, E
xa

ms
, a

nd
 P

as
t P

ap
er

s V
isi

t h
ttp

s:/
/T

ea
ch

er
.co

.ke
/



isabokemicah@gmail.com

Novels,UpdatedCPA,CIFA,ICT,KASNEB,College,HighSchool&PrimaryNotes 0714497530

Surfacearea=πRL–πrl

= -( ×10× )( ×15×
22

7
36

2
+15

2) 22

7
+24

2
10

2

=1838.57 -cm
2
817.14cm

2

=1021 4s.fcm
2

Surfaceareaofthesphere

Asphereissolidthatit’sentirelyroundwitheverypointonthesurfaceatequaldistancefrom the

Centre.Surfaceareais=4πr
2

Example

Findthesurfaceareaofaspherewhosediameterisequalto21cm

Solution

Surfacearea=4πr
2

=4x3.14x10.5x10.5

=1386cm
2

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.
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1. Aswimmingpoolwatersurfacemeasures10m longand8m wide.Apathofuniform widthismade

allroundtheswimmingpool.Thetotalareaofthewatersurfaceandthepathis168m2

(a)Findthewidthofthepath (4mks)

(b)Thepathistobecoveredwithsquareconcreteslabs.Eachcornerofthepathiscoveredwitha

slabwhosesideisequaltothewidthofthepath.Therestofthepathiscoveredwithslabsof

side50cm.Thecostofmakingeachcornerslabissh600whilethecostofmakingeach

smallerslabissh.50.Calculate

(i)Thenumberofthesmallerslabsused (4mks)

(ii)Thetotalcostoftheslabsusedtocoverthewholepath(2mks)

2. Thefigurebelowshowsasolidregulartetrapackofsides4cm.

(a)Drawalabellednetofthesolid. (1mk)

(b)Findthesurfaceareaofthesolid. (2mks)

3. Thediagram showsarightglassprism ABCDEFwithdimensionsasshown.

14.7c7.4cm

5.2cm

5.2cm

A

B

C

D

E

F
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Calculate:

(a)theperimeteroftheprism (2mks)

(b)Thetotalsurfaceareaoftheprism (3mks)

(c)Thevolumeoftheprism (2mks)

(d)TheanglebetweentheplanesAFEDandBCEF (3mks)

4. Thebaseofarectangulartankis3.2m by2.8m.Itsheightis2.4m.Itcontainswatertoadepthof
1.8m.Calculatethesurfaceareainsidethetankthatisnotincontactwithwater. (2mks)

5. Drawthenetofthesolidbelowandcalculatesurfaceareaofitsfaces (3mks)

6.

G

4cm F

8cm D

A B

5cm

Thefigureaboveisatriangularprism ofuniform cross-sectioninwhichAF=4cm,AB=5cm andBC=
8cm.

(a)IfangleBAF=300,calculatethesurfaceareaoftheprism. (3marks)

(b)Drawaclearlylabelednetoftheprisms. (1mark)

7. Mrs.DawatidecidedtoopenaconfectionaryshopatcornerBaridi.Shedecorateditsentrancewith

10modelsofconeicecream,fiveoneachsideofthedoor.Themodelhasthefollowingshapeand

dimensions.Using=3.142andcalculationsto4d.p.
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(a)Calculatethesurfaceareaoftheconicalpart. (2mks)

(b)Calculatethesurfaceareaofthetopsurface. (4mks)

(c)Findtotalsurfaceareaofonemodel. (2mks)

(d)Ifpainting5cm2costksh12.65,findthetotalcostofpaintingthemodels(answerto1s.f).

(2mks)

8. Arightpyramidofheight10cm standsonasquarebaseABCDofside6cm.

a)Drawthenetofthepyramidinthespaceprovidedbelow. (2mks)

b)Calculate:-

(i) Theperpendiculardistancefrom thevertextothesideAB.(2mks)

(ii) Thetotalsurfaceareaofthepyramid. (4mks)

c) Calculatedthevolumeofthepyramid. (2mks)

9. Thefigurebelowshowsasolidobjectconsistingofthreeparts.Aconicalpartofradius2cm and
slantheight3.5cm acylindricalpartofheight4cm.Ahemisphericalpartofradius3cm .the

cylinderliesatthecentreofthehemisphere. ( ) Fo
r f
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Calculatetofoursignificantfigures:

I.Thesurfaceareaofthesolid (5marks)
II.Thevolumeofthesolid (5marks)

10. Alampshadeisintheform ofafrustrum ofacone.Itsbottom andtopdiametersare12cm and
8cm respectively.Itsheightis6cm.Find;

(a)Theareaofthecurvedsurfaceofthelampshade

(b)ThematerialusedformakingthelampshadeissoldatKshs.800persquaremetres.Findthe
costoftenlampshadesifalampshadeissoldattwicethecostofthematerial

11. Acylindricalpieceofwoodofradius4.2cm andlength150cm iscutlengthwiseintotwoequal
pieces.Calculatethesurfaceareaofonepiece

12. Thebaseofanopenrectangulartankis3.2m by2.8m.Itsheightis2.4m.Itcontainswatertoa
depthof1.8m.Calculatethesurfaceareainsidethetankthatisnotincontactwithwater

13. Thefigurebelowrepresentsamodelofasolidstructureintheshapeoffrustrum ofaconewith
ahemispheretop.Thediameterofthehemisphericalpartis70cm andisequaltothediameterofthetopof
thefrustrum.Thefrustrum hasabasediameterof28cm andslantheightof60cm.

Calculate:

(a)Theareaofthehemisphericalsurface

(b)Theslantheightofconefrom whichthefrustrum wascut

(c)Thesurfaceareaoffrustrum

(d)Theareaofthebase

(e)Thetotalsurfaceareaofthemodel

14. Aroom is6.8m long,4.2m wideand3.5m high.Theroom hastwoglassdoorseachmeasuring
75cm by2.5m andaglasswindowmeasuring400cm by1.25m.Thewallsaretobepaintedexceptthe
windowanddoors.

a)Findthetotalareaofthefourwalls

b)Findtheareaofthewallstobepainted

c)PaintAcostsShs.80perlitreandpaintBcostsShs.35perlitre.0.8litresofAcoversanareaof
1m2while0.5m2uses1litreofpaintB.Iftwocoatsofeachpaintaretobeapplied.Findthecostof
paintingthewallsusing:
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i)PaintA

ii)PaintB

d)IfpaintAispackedin400mltinsandpaintBin1.25litrestins,findtheleastnumberoftinsof
eachtypeofpaintthatmustbebought.

15. Thefigurebelowshowsasolidfrustrum ofpyramidwithasquaretopofside8cm andasquare
baseofside12cm.Theslantedgeofthefrustrum is9cm

Calculate:

(a) Thetotalsurfaceareaofthefrustrum
(b)Thevolumeofthesolidfrustrum

(c)TheanglebetweentheplanesBCHGandthebaseEFGH.
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CHAPTERTHIRTYSEVEN

SpecificObjectives
Bytheendofthetopicthelearnershouldbeableto:

a.)Findthevolumeofaprism

b.)Findthevolumeofapyramid

c.)Findthevolumeofacone

d.)Findthevolumeofafrustum

e.)Findthevolumeofasphereandahemisphere.

Content
Volumesofprisms,pyramids,cones,frustumsandspheres.

VOLUMEOFSOLIDS
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Introduction
Volumeistheamountofspaceoccupiedbyanobject.It’smeasuredincubicunits.

Generallyvolumeofobjectsisbaseareaxheight

VolumeofaPrism
Aprism isasolidwithuniform crosssection.ThevolumeVofaprism withcrosssectionareaAand
lengthlisgivenbyV=AL

Example

Solution
Volumeoftheprism =baseareaxlength(baseistriangle)

= x6x3x10
1

2

=90cm
2

Example

Explanation
Across-sectionalareaofthehexagonalismadeupof6equilateraltriangleswhosesidesare8ft

Tofindtheheightwetakeonetriangleasshownabove
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Usingsinerulewegettheheight

Solution

Areaofcrosssection=6x x8x8sin60
1

2

=166.28

Volume=166.28x12

=1995.3ft
2

Volumeofapyramid

Volumeofapyramid= Ah
1

3

WhereA=areaofthebaseandh=verticalheight

Example
Findthevolumeofapyramidwiththeverticalheightof8cm andwidth4cm length12cm.

Solution.

Volume= x12x4x8
1

3

=128cm
2

Volumeofasphere

V=
4πr

3

3
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Volumeofacone

Volume= areaofbasexheight
1

3

= h
1

3
π
2

Example
Calculatethevolumeofaconewhoseheightis12cm andlengthoftheslantheigthis13cm

Solution

Volume= (baseareaXheight)
1

3

= π h
1

3
r
2

But,baseradiusr= = =5-13
2
12

2
25

Thereforevolume= x x25x12cm
1

3

22

7

=314.3cm
2

Volumeofafrustrum
Volume=volumeoflargecone–volumeofsmallercone

Example
Afrustum ofbaseradius2cm andheight3.6cm.iftheheightoftheconefrom whichitwascutwas6cm,
calculate

Theradiusofthetopsurface

Thevolumeofthefrustum

Solution
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TrianglesPSTandPQRaresimilar

Therefore = =
PQ

PS

QR

ST

PR

PT

Hence =
6

2.4

2

ST

ST=0.8cm

Theradiusofthetopsurfaceis0.8cm

Volumeofthefrustum =volumeoflargecone–volumeofsmallercone

= x3.142x4x6- x3.142x x2.4
1

3

1

3
(0.82)

=25.14–1.61=23.53cm
2

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1.Metalcubeofside4.4cm wasmeltedandthemoltenmaterialusedtomakeasphere.Findto3

significantfigurestheradiusofthesphere (3mks)

2. Twometalspheresofdiameter2.3cm and3.86cm aremelted.Themoltenmaterialisusedtocast

equalcylindricalslabsofradius8mm andlength70mm.

If1/20ofthemetalislostduringcasting.Calculatethenumberofcompleteslabscasted.(4mks)

3. Thevolumeofarectangulartankis256cm3.Thedimensionsareasinthefigure.
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¼x

x-8

16cm

Findthevalueofx (3marks)

4.

22.5cm

Thediagram representasolidfrustum withbaseradius21cm andtopradius14cm.Thefrustum
is22.5cm highandismadeofametalwhosedensityis3g/cm3 π=22/7.

a)Calculate
(i) thevolumeofthemetalinthefrustrum. (5marks)
(ii) themassofthefrustrum inkg. (2marks)

b)Thefrustrum ismelteddownandrecastintoasolidcube.Intheprocess20%ofthemetalislost.
Calculateto2decimalplacesthelengthofeachsideofthecube. (3marks)

5. Thefigurebelowshowsafrustrum

R=14cm

21cm

2.2cm

3.3cm

4.8cm
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Findthevolumeofthefrustrum (4mks)

6. Theformulaforfindingthevolumeofasphereisgivenby .GiventhatV=311and

=3.142,findr. (3mks)

7. Arightconicalfrustrum ofbaseradius7cm andtopradius3.5cm,andheightof6cm isstuckonto
acylinderofbaseradius7cm andheight5cm whichisfurtherattachedtoahemispheretoform a
closedsolidasshownbelow

Find:

(a) Thevolumeofthesolid (5mks)

(b) Thesurfaceareaofthesolid (5mks)

8. Alampshadeismadebycuttingoffthetoppartofasquare-basedpyramidVABCDasshowninthe

figurebelow.Thebaseandthetopofthelampshadehavesidesoflength1.8m and1.2m

respectively.Theheightofthelampshadeis2m
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Calculate

a)Thevolumeofthelampshade (4mks)

b)Thetotalsurfaceareaoftheslantsurfaces (4mks)

c) TheangleatwhichthefaceBCGFmakeswiththebaseABCD. (2mks)

9. Asolidrightpyramidhasarectangularbase10cm by8cm andslantingedge16cm.

calculate:

(a)Theverticalheight

(b)Thetotalsurfacearea

(c)Thevolumeofthepyramid

10. Asolidcylinderofradius6cm andheight12cm ismeltedandcastintosphericalballsofradius
3cm.Findthenumberofballsmade

11. Thesidesofarectangularwatertankareintheratio1:2:3.Ifthevolumeofthetankis1024cm3.
Findthedimensionsofthetank.(4s.f)

12. ThefigurebelowrepresentssectorOACandOBDwithradiusOAandOBrespectively.

GiventhatOBistwiceOAandangleAOC=60o.Calculatetheareaoftheshadedregioninm2,given
thatOA=12cm

60o

A

B
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O

13. Thefigurebelowshowsaclosedwatertankcomprisingofahemisphericalpartsurmountedontop
ofacylindricalpart.Thetwopartshavethesamediameterof2.8cm andthecylindricalpartis1.4m high
asshown:-

(a)Taking=22,calculate:
7

(i)Thetotalsurfaceareaofthetank

(ii)thecostofpaintingthetankatshs.75persquaremetre

(iii)Thecapacityofthetankinlitres

(b)Startingwiththefulltank,afamilyuseswaterfrom thistankattherateof185litres/dayforthe
first2days.Afterthatthefamilyuseswaterattherateof200litersperday.Assumingthatnomore
waterisadded,determinehowmanydaysittakesthefamilytouseallthewaterfrom thetanksince
thefirstday

14. Thefigurebelowrepresentsafrustrum ofarightpyramidonasquarebase.Theverticalheightof
thefrustrum is3cm.GiventhatEF=FG=6cm andthatAB=BC=9cm

Calculate;

1.4m

d=2.8m

D

C
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a)Theverticalheightofthepyramid.

b)Thesurfaceareaofthefrustrum.

c)Volumeofthefrustrum.

d)TheanglewhichlineAEmakeswiththebaseABCD.

15. Ametalhemisphereofradius12cm ismelteddoneandrecastintotheshapeofaconeofbase
radius6cm.Findtheperpendicularheightofthecone

16. Asolidconsistsofthreediscseachof1½cm thickwithdiameterof4cm,6cm and8cm
respectively.Acentralhole2cm indiameterisdrilledoutasshownbelow.Ifthedensityofmaterialused
is2.8g/cm3,calculateitsmassto1decimalplace

17. Arightconicalfrustum ofbaseradius7cm andtopradius3.5cm andheight6cm isstuckontoa
cylinderofbaseradius7cm andheight5cm whichisfurtherattachedtoform aclosedsolidasshown
below.

Find;

a)Thevolumeofthesolid.

b)Thesurfaceareaofthesolid.

18. Thediagram belowshowsametalsolidconsistingofaconemountedonhemisphere.

Theheightoftheconeis1½timesitsradius;

r
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Giventhatthevolumeofthesolidis31.5πcm3,find:

(a)Theradiusofthecone

(b)Thesurfaceareaofthesolid

(c)Howmuchwaterwillriseifthesolidisimmersedtotallyinacylindricalcontainerwhichcontains
somewater,giventheradiusofthecylinderis4cm

(d)Thedensity,inkg/m3ofthesolidgiventhatthemassofthesolidis144gm

19. Asolidmetalsphereofvolume1280cm3ismelteddownandrecastinto20equalsolidcubes.Find
thelengthofthesideofeachcube. Calculatethevolumeofthefrustum

CHAPTERTHIRTYEIGHT

QUADRATICEQUATIONSANDEXPRESSIONS
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SpecificObjectives

Bytheendofthetopicthelearnershouldbeableto:
a.)Expandalgebraicexpressionsthatform quadraticequations

b.)Derivethethreequadraticidentities

c.)Identifyandusethethreequadraticidentities

d.)Factorizequadraticexpressionsincludingtheidentities

e.)Solvequadraticequationsbyfactorization

f.)Form andsolvequadraticequations.

Content
a.)Expansionofalgebraicexpressionstoform quadraticexpressionsoftheform

ax2+bx+c,wherea,bandcareconstants

b.)Thethreequadraticidentities:

== +2ab+(a+b)2 a
2

b
2

= -2ab+(a-b)2 a
2

b
2

= -(a+b)(a-b)a
2
b
2

c.)Usingthethreequadraticidentities

d.)Factorisationofquadraticexpressions

e.)Solvequadraticequationsbyfactorization

f.)Form andsolvequadraticequations.

Introduction

Expansion
Aquadraticisanyexpressionoftheform ax2+bx+c,a≠0.Whentheexpression(x+5)(3x+2)is
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writtenintheform, +17x+10,itissaidtohavebeenexpanded3x
2

Example
Expand(m +2n)(m-n)

Solution
Let(m-n)bea

Then(m +2n)(m-n)=(m+2n)a

=ma+2na

=m (m-n)+2n(m-n)

= -mn+2mn-2m
2

n
2

= +mn-2m
2

n
2

Example

Expand( -
1

4

1

x
)
2

Solution

( - = ( - )( -)
1

4

1

x
)
2 1

4

1

x

1

4

1

x

= ( - )- ( -)
1

4

1

4

1

x

1

x

1

4

1

x

= - - +
1

16

1

4x

1

4x

1

x
2

= - +
1

16

1

2x

1

x
2

Thequadraticidentities.
(a+b =( +2ab+ ))

2
a
2

b
2

(a-b =( -2ab+ ))
2

a
2

b
2

(a+b)(a–b)=( - )a
2

b
2

Examples
(X+2 x2+4x+4)

2

(X-3 x2-6x+9)
2

(X+2a)(X-2a) x2-4x
2
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Factorization
Tofactorizetheexpression,a +bx+c,we lookfortwonumberssuchthattheirproductisacandtheirx

2

sum isb.a,barethecoefficientofxwhilecistheconstant

Example
+10x+38x

2

Solution
Lookfortwonumbersuchthattheirproductis8x3=24.

Theirsum is10where10isthecoefficientofx,

Thenumberare4and6,

Rewritetheterm 10xas4x+6x,thus +4x+6x+38x
2

Usethegroupingmethodtofactorizetheexpression

=4x(2x+1)+3(2x+1)

=(4x+3)(2x+1)

Example
Factorize

-13x+66x
2

Solution
Lookfortwonumbersuchthattheproductis6x6=36andthesum is-13.

Thenumbersare-4and–9

Therefore, -13x+66x
2

= -4x-9x+66x
2

=2x(3x-2)-3(3x-2)

=(2x-3)(3x-2)

QuadraticEquations
Inthissectionwearelookingatsolvingquadraticequationusingfactormethod.

Example
Solve +3x-54=0x

2

Solution
Factorizethelefthandside

+3x-54= -6x+9x-54=0x
2

x
2

Note;
Theproductoftwonumbersshouldbe-54andthesum 3
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-6x+9x-54=x
2

=x =0(x-6)(x+9)

= =0(x-6)(x+9)

X-6=0,x+9=0

Hencex=-9orx=6

Example
Expandthefollowingexpressionandthenfactorizeit

(3x+y -(x-3)
2

y)
2

Solution
(3x+y -(x-3 =9 +6xy+ -( -6xy+9 ))

2
y)

2
x
2

y
2

x
2

y
2

=9 +6xy+ - +6xy+9x
2

y
2
x
2

y
2

=8 +12xy-8x
2

y
2

=4(2 +3xy-2 )(Youcanfactorizethisexpressionfurther,findtwonumberswhoseproductis andx
2

y
2

4x
2
y
2

sumis3xy)

Thenumbersare4xyand–ay

=4(2 +4xy-xy-2 )x
2

y
2

=4[2x -y ](x+2y) (x+2y)

=4(x+2y)(2x-y)

FormationofQuadraticEquations

Giventheroots
Giventhattherootsofquadraticequationsarex=2 andx=-3,findthequadraticequation

Ifx=2,thenx–2=0

Ifx=-3,thenx+3=0

Therefore,(x–2)(x+3)=0

+x-6=0x
2

Example
Arectangularroom is4m longerthanitiswide.Ifitsareais12 finditsdimensions.m

2

Solution
Letthewidthbexm .itslengthisthen(x+4)m.

Theareaoftheroom isx(x+4)m
2

Thereforex(x+4)=12
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+4x=12x
2

+4x-12=0x
2

(x+6)(x-2)=0

=0 =0thereforex=-6or2(x+6) (x-2)

-6isbeingignoredbecauselengthcannotbenegative

Thelengthoftheroom isx+4=2+4

=6m

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1. Simplify (3mks)

2. Solvethefollowingquadraticequationgivingyouranswerto3d.p. (3mks)

3. Simplify (3mks)

16x2 -4 ÷ 2x–2

4x2 +2x-2 x+1

4. Simplifyassimpleaspossible

5. Thesum oftwonumbersxandyis40.Writedownanexpression,intermsofx,forthesum ofthe
squaresofthetwonumbers.Hencedeterminetheminimum valueofx2+y2

6. Maryhas21coinswhosetotalvalueisKshs72.Therearetwiceasmanyfiveshillingscoinsas
therearetenshillingscoins.Therestoneshillingcoins.FindthenumberoftenshillingcoinsthatMaryhas.
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7. FourfarmerstooktheirgoatstothemarketMohamedhadtwomoregoatsthanAliKoechhad3
timesasmanygoatsasMohamed.WhereasOdupoyhad10goatslessthanbothMohamedandKoech.

I.)Writeasimplifiedalgebraicexpressionwithonevariable.Representingthetotalnumberofgoats

II.)Threebutchersboughtallthegoatsandsharedthem equally.Ifeachbutchergot17goats.How
manydidOdupoyselltothebutchers?
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CHAPTERTHIRTYNINE

SpecificObjectives

Bytheendofthetopicthelearnershouldbeableto:
a.)Identifyanduseinequalitysymbols

b.)Illustrateinequalitiesonthenumberline

c.)Solvelinearinequalitiesinoneunknown

d.)Representthelinearinequalitiesgraphically

e.)Solvethelinearinequalitiesintwounknownsgraphically

f.)Form simplelinearinequalitiesfrom inequalitygraphs.

Contents
a.)Inequalitiesonanumberline

b.)Simpleandcompoundinequalitystatementse.g.x>aandx<b=>a<x<b

c.) Linearinequalityinoneunknown

d.)Graphicalrepresentationoflinearinequalities

e.)Graphicalsolutionsofsimultaneouslinearinequalities

f.) Simplelinearinequalitiesfrom inequalitygraphs.

Introduction
Inequalitysymbols

LINEARINEQUALITIES
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Statementsconnectedbythesesymbolsarecalledinequalities

Simplestatements
Simplestatementsrepresentsonlyoneconditionasfollows

X=3representsspecificpointwhichisnumber3,whilex>3does
notitrepresentsallnumberstotherightof3meaningallthenumbersgreaterthan3asillustratedabove.
X<3representsallnumberstoleftof3meaningallthenumberslessthan3.Theemptycirclemeansthat3
isnotincludedinthelistofnumberstogreaterorlessthan3.

Theexpression x≥ 3orx≤3meansthatmeansthat3isincludedinthelistandthecircleisshadedto
showthat3isincluded.

Compoundstatement
Acompoundstatementisatwosimpleinequalitiesjoinedby“and”or“or.”Herearetwoexamples.

3≥xandx>-3Combinedintoonetoform -3<x≤3

Allrealnumbersthataregreaterthan-3butlessorequalto3
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x>-6andx<3forms -6<x<3

Allrealnumbersthatgreaterthan-6butlessthan3

Solutiontosimpleinequalities

Example
Solvetheinequality

x-1>2

Solution
Adding1tobothsidesgives;

X–1+1>2+1

Therefore,x>3

Note;
Inanyinequalityyoumayaddorsubtractthesamenumberfrom bothsides.

Example
Solvetheinequality.

X+3<8

Solution
Subtractingthreefrom bothsidesgives

X+3–3<8-3

X<5

Example
Solvetheinequality

2x+3≤5

Subtractingthreefrom bothsidesgives

2x+3–3≤5-3

2x≤2

Dividebothsidesby2gives ≤
2x

2

2

2

x≤1
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Example

Solvetheinequality x-2≥4
1

3

Solution
Adding2tobothsides

x-2+2≥4+2
1

3

x≥6
1

3

x×3≥6×3
1

3

x≥18

MultiplicationandDivisionbyaNegativeNumber
Multiplyingordividingbothsidesofaninequalitybypositivenumberleavestheinequalitysignunchanged

Multiplyingordividingbothsidesofaninequalitybynegativenumberreversesthesenseoftheinequality
sign.

Example
Solvetheinequality1-3x<4

Solution
-3x–1<4–1

-3x<3

>
-3x

-3

3

-3

NotethatthesignisreversedX>-1

Simultaneousinequalities

Example
Solvethefollowing

3x-1>-4

2x+1≤7

Solution
Solvingthefirstinequality

3x–1>_4
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3x>-3

X>-1

Solvingthesecondinequality

2x+1≤7

2x≤6Thereforex≤3 Thecombinedinequalityis -1<x≤3

GraphicalRepresentationofInequality
Considerthefollowing;

x≤3

Thelinex=3satisfytheinequality≤3,thepoints
ontheleftofthelinesatisfytheinequality.

Wedon’tneedthepointstotherighthencewe
shadeit

Note:
Weshadetheunwantedregion

Thelineiscontinuesbecauseitformspartofthe

regione.gitstartsat3.for≤ or≥inequalitiesthe
linemustbecontinuous

For< or>thelineisnotcontinuesitsdotted.This
isbecausethevalueonthelinedoes

Notsatisfytheinequality.
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LinearInequalityofTwoUnknown
Considertheinequalityy≤3x+2theboundarylineisy=3x+2

Ifwepickanypointabovethelineeg(-3,3)thensubstituteintheequation y–3x≤2weget 12≤2
which is nottrue so the values lies in the unwanted region hence we shade thatregion .

IntersectingRegions
Theseareidentitiesregionswhichsatisfymorethanoneinequalitysimultaneously.Drawaregionwhich

satisfythefollowinginequalitiesy+x≥1 andy- x≥2
1

2
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Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1. Findtherangeofxif2≤3–x<5

2. Findalltheintegralvaluesofxwhichsatisfytheinequalities:

2(2-x)<4x-9<x+11

3. Solvetheinequalityandshowthesolution

3–2xx≤2x+5onthenumberline

3

4. Solvetheinequalityx–3+x–5≤4x+6-1

4 6 8

5. Solveandwritedownalltheintegralvaluessatisfyingtheinequality.

X–9≤-4<3x–4

5. Showonanumberlinetherangeofallintegralvaluesofxwhichsatisfythefollowingpairof
inequalities:

3–x≤1–½x

-½(x-5)≤7-x
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7. Solvetheinequalities4x–36x–13x+8;hencerepresentyoursolutiononanumberline

8. Findalltheintegralvaluesofxwhichsatisfytheinequalities

2(2-x)<4x-9<x+11

9. Giventhatx+y=8andx²+y²=34

Findthevalueof:- a)x²+2xy+y²

b)2xy

10. FindtheinequalitiessatisfiedbytheregionlabelledR

11. TheregionRisdefinedbyx0,y-2,2y+x2.Bydrawingsuitablestraightline

onasketch,showandlabeltheregionR

12. Findalltheintegralvaluesofxwhichsatisfytheinequality

3(1+x)<5x–11<x+45

13. TheverticesoftheunshadedregioninthefigurebelowareO(0,0),B(8,8)andA(8,0).Writedown

theinequalitieswhichsatisfytheunshadedregion

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

B(8,8)y

x
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14. Writedowntheinequalitiesthatsatisfythegivenregionsimultaneously. (3mks)

15. WritedowntheinequalitiesthatdefinetheunshadedregionmarkedRinthefigurebelow.(3mks)

16. WritedownalltheinequalitiesrepresentedbytheregionsR. (3mks)
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17. a) Onthegridprovideddrawthegraphofy=4+3x–x2fortheintegralvaluesofxinthe

interval-2X5.Useascaleof2cm torepresent1unitonthex–axisand1cm torepresent1uniton
they–axis. (6mks)

b) Statetheturningpointofthegraph. (1mk)

c) Useyourgraphtosolve.

(i) -x2+3x+4=0

(ii) 4x=x2

CHAPTERFOURTY

SpecificObjectives

Bytheendofthetopicthelearnershouldbeableto:
a.)Definedisplacement,speed,velocityandacceleration

a.)Distinguishbetween:

 distanceanddisplacement

 speedandvelocity

b.)Determinevelocityandacceleration

c.)Plotanddrawgraphsoflinearmotion(distanceandvelocitytimegraphs)

d.)Interpretgraphsoflinearmotion

LINEARMOTION
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e.)Definerelativespeed

f.) Solvetheproblemsinvolvingrelativespeed.

Content
a.)Displacement,velocity,speedandacceleration

b.)Determiningvelocityandacceleration

c.)Relativespeed

d.)Distance-timegraph

e.)Velocitytimegraph

f.) Interpretationofgraphsoflinearmotion

g.)Solvingproblemsinvolvingrelativespeed

Introduction

Distancebetweenthetwopointsisthelengthofthepathjoiningthem whiledisplacementisthedistance
inaspecifieddirection

Speed

Averagespeed=
distancecovered

timetaken

Example
Amanwalksfor40minutesat60km/hour,thentravelsfortwohoursinaminibusat80km/hour.Finally,
hetravelsbybusforonehourat60km/h.Findhisspeedforthewholejourney.
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Solution

Averagespeed=
distancecovered

timetaken

Totaldistance= km+ km+ km=260km( x60
40

60 ) (2x80) (1x60)

Totaltime= +2+1=3 hrs
4

6

2

3

Averagespeed=
260

3
2

3

= =70.9km/h
260x3

11

Velocityandacceleration
Formotionunderconstantacceleration;

Averagevelocity=
initialvelocity+finalvelocity

2

Example
Acarmovinginagivendirectionunderconstantacceleration.Ifitsvelocityatacertaintimeis75km /h
and10secondslaterits90km /hr.

Solution

Accelaration=
changeinvelocity

timetaken

=
km/h(90-75)

10s

= m/
x1000(90-75)

10x60x60
s
2

= m/
5

12
s
2

Example
Acarmovingwithavelocityof50km/hthenthebrakesareappliedsothatitstopsafter20seconds.in
thiscasethefinalvelocityis0km/handinitialvelocityis50km/h.
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Solution

Acceleration= m/
x1000(0-50)

20x60x60
s
2

=- m/
25

36
s
2

Negativeaccelerationisalwaysreferredtoasdecelerationorretardation

Distancetimegraph.
Whendistanceisplottedagainsttime,adistancetimegraphisobtained.

Velocity—timeGraph
Whenvelocityisplottedagainsttime,avelocitytimegraphisobtained.
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RelativeSpeed
Considertwo bodiesmoving in thesamedirection atdifferentspeeds.Theirrelativespeed isthe
differencebetweentheindividualspeeds.

Example
AvanleftNairobiforkakamegaatanaveragespeedof80km/h.Afterhalfanhour,acarleftNairobifor
Kakamegaataspeedof100km/h.

a.) Findtherelativespeedofthetwovehicles.

b.) Howfarfrom Nairobididthecarovertakethevan

Solution
Relativespeed=differencebetweenthespeeds

=100–80

=20km/h

Distancecoveredbythevanin30minutes

Distance= x80=40km
30

60

Timetakenforcartoovertakematatu=
40

20

=2hours

Distancefrom Nairobi=2x100 =200km

Example
AtruckleftNyeriat7.00am forNairobiatanaveragespeedof60km/h.At8.00am abusleftNairobifor
Nyeriatspeedof120km/h.Howfarfrom nyerididthevehiclesmeetifNyeriis160km from Nairobi?

Solution
Distancecoveredbythelorryin1hour=1x60

=60km

Distancebetweenthetwovehicleat8.00am =160–100

=100km

Relativespeed=60km/h+120km/h

Timetakenforthevehicletomeet=
100

180

= hours
5

9
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Distancefrom Nyeri=60x x60
5

9

=60+33.3

=93.3km

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1.Abustakes195minutestotraveladistanceof(2x+30)km atanaveragespeedof

(x-20)km/hCalculatetheactualdistancetraveled.Giveyouranswersinkilometers.

2.)Thetableshowstheheightmetresofanobjectthrownverticallyupwardsvarieswiththetimetseconds.

Therelationshipbetweensandtisrepresentedbytheequationss=at2+bt+10wherebareconstants.

t 0 1 2 3 4 5 6 7 8 9 10

s 45.1

I.) Usingtheinformationinthetable,determinethevaluesofaandb(2marks)

II.) Completethetable (1mark)

(b)(i)Drawagraphtorepresenttherelationshipbetweensandt (3marks)

(ii)Usingthegraphdeterminethevelocityoftheobjectwhent=5seconds

(2marks)

3.)TwoLorriesAandBferrygoodsbetweentwotownswhichare3120km apart.LorryAtraveledatkm/h
fasterthanlorryBandBtakes4hoursmorethanlorryAtocoverthedistance.Calculatethespeedoflorry
B

4.) AmatatuslefttownAat7a.m.andtravelledtowardsatownBatanaveragespeedof60km/h.A
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secondmatatuslefttownBat8a.m.andtravelledtowardstownAat60km/h.Ifthedistancebetweenthe
twotownsis400km,find;

I.)Thetimeatwhichthetwomatatusmet

II.)Thedistanceofthemeetingpointfrom townA

5. Thefigurebelowisavelocitytimegraphforacar.

y

80

0 4 20 24 x

Time(seconds)

(a)Findthetotaldistancetraveledbythecar. (2marks)

(b)Calculatethedecelerationofthecar. (2marks)

6. Abusstartedfrom restandacceleratedtoaspeedof60km/hasitpassedabillboard.Acar
movinginthesamedirectionataspeedof100km/hpassedthebillboard45minuteslater.Howfarfrom
thebillboarddidthecarcatchupwiththebus? (3mks)

7. NairobiandEldoretareeach250km from Nakuru.At8.15am alorryleavesNakuruforNairobi. At
9.30am acarleavesEldoretforNairobialongthesamerouteat100km/h.Bothvehiclesarrive atNairobi
atthesametime.

(a)CalculatetheirtimeofarrivalinNairobi (2mks)

(b)Findthecarsspeedrelativetothatofthelorry. (4mks)

(c)Howfarapartarethevehiclesat12.45pm. (4mks)

8. TwotownsPandQare400km apart.AbusleftPforQ.ItstoppedatQforonehourandthen
startedthereturnjourneytoP.Onehourafterthedepartureofthebusfrom P,atraileralsoheading
forQleftP.Thetrailermetthereturningbus¾ofthewayfrom PtoQ.Theymetthoursafterthe
departureofthebusfrom P.

V
e
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y

(m
/s

)
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(a)Expresstheaveragespeedofthetrailerintermsoft
(b)Findtherationofthespeedofthebussothatofthetrailer.

9. Theathletesinan800metresracetake104secondsand108secondsrespectivelytocompletethe
race.Assumingeachathleteisrunningataconstantspeed.Calculatethedistancebetweenthem
whenthefasterathleteisatthefinishingline.

10. AandBaretowns360km apart.Anexpressbusdepartsform Aat8am andmaintainsanaverage
speedof90km/hbetweenAandB.Anotherbusstartsfrom Balsoat8am andmovestowardsA
makingfourstopsatfourequallyspacedpointsbetweenBandA.Eachstopisofduration5
minutesandtheaveragespeedbetweenanytwospotsis60km/h.Calculatedistancebetweenthe
twobusesat10am.

11. TwotownsAandBare220km apart.AbuslefttownAat11.00am andtraveledtowardsBat60
km/h.Atthesametime,amatatulefttownBfortownAandtraveledat80km/h.Thematatu
stoppedforatotalof45minutesonthewaybeforemeetingthebus.Calculatethedistance
coveredbythebusbeforemeetingthematatu.

12. Abustravelsfrom NairobitoKakamegaandback.Theaveragespeedfrom NairobitoKakamegais
80km/hrwhilethatfrom KakamegatoNairobiis50km/hr,thefuelconsumptionis0.35litresper
kilometerandat80km/h,theconsumptionis0.3litresperkilometer.Find

i) Totalfuelconsumptionfortheroundtrip

ii) Averagefuelconsumptionperhourfortheroundtrip.

13. ThedistancebetweentownsM andNis280km.Acarandalorrytravelfrom M toN.Theaverage
speedofthelorryis20km/hlessthanthatofthecar.Thelorrytakes1h10minmorethanthecar
totravelfrom M andN.

(a) Ifthespeedofthelorryisxkm/h,findx (5mks)
(b) ThelorrylefttownM at8:15a.m.ThecarlefttownM andovertookthelorryat12.15p.m.

CalculatethetimethecarlefttownM.
14. Abusleft MombasaandtraveledtowardsNairobiatanaveragespeedof60km/hr.after21/2

hours;acarleftMombasaandtraveledalongthesameroadatanaveragespeedof100km/hr.If
thedistancebetweenMombasaandNairobiis500km,Determine

(a) (i) Thedistanceofthebusfrom Nairobiwhenthecartookoff(2mks)

(ii) Thedistancethecartraveledtocatchupwiththebus

(b) Immediatelythecarcaughtupwiththebus

(c) Thecarstoppedfor25minutes.Findthenew averagespeedatwhichthecartraveledin
ordertoreachNairobiatthesametimeasthebus.

15. Arallycartraveledfor2hours40minutesatanaveragespeedof120km/h.Thecarconsumesan
averageof1litreoffuelforevery4kilometers.

AlitreofthefuelcostsKshs59

Calculatetheamountofmoneyspentonfuel

16. Apassengernoticesthatshehadforgottenherbaginabus12minutesafterthebushadleft.To
catchupwiththebussheimmediatelytookataxiwhichtraveledat95km/hr.Thebusmaintained
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anaveragespeedof75km/hr.determine

(a) Thedistancecoveredbythebusin12minutes

(b) Thedistancecoveredbythetaxitocatchupwiththebus

17. Theathletesinan800metreracetake104secondsand108secondsrespectivelytocompletethe
race.Assumingeachathleteisrunningataconstantspeed.Calculatethedistancebetweenthem
whenthefasterathleteisatthefinishingline.

18. MwangiandOtienolive40km apart.Mwangistartsfrom hishomeat7.30am andcyclestowards
Otieno’shouseat16km/hOtienostartsfrom hishomeat8.00andcyclesat8km/htowards
Mwangiatwhattimedotheymeet?

19. Atrainmovingatanaveragespeedof72km/htakes15secondstocompletelycrossabridgethat
is80m long.

(a)Express72km/hinmetrespersecond

(b)Findthelengthofthetraininmetres

CHAPTERFOURTYONE

SpecificObjectives

Bytheendofthetopicthelearnershouldbeableto:
a.)Definestatistics

b.)Collectandorganizedata

c.)Drawafrequencydistributiontable

d.)Groupdataintoreasonableclasses

e.)Calculatemeasuresofcentraltendency

f.)Representdatainform oflinegraphs,bargraphs,pie-charts,pictogram,histogram andfrequency
polygons

g.)Interpretdatafrom reallifesituations.

STATISTICS(I)
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Content
a.)Definitionofstatistics

b.)Collectionandorganizationofdata

c.)Frequencydistributiontables(forgroupedandungroupeddata)

d.)Groupingdata

e.)Mean,modeandmedianforungroupedandgroupeddata

f.)Representationofdata:linegraph,Bargraph,Piechart,Pictogram,Histogram,Frequencypolygon
interpretationofdata.

Introduction

This is the branch ofmathematics thatdeals with the collection,organization,representation and
interpretationofdata.Dataisthebasicinformation.

FrequencyDistributiontable
Adatatablethatlistsasetofscoresandtheirfrequency
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Tally
Intallyingeachstrokerepresentaquantity.

Frequency
Thisisthenumberoftimesanitem orvalueoccurs.

Mean
Thisisusuallyreferredtoasarithmeticmean,andistheaveragevalueforthedata

Themean( )= =
̅
x

totalmarksscored

totalnumberofstudents

∑fx

∑f

=
173

30

=5.767

Mode
Thisisthemostfrequentitem orvalueinadistributionordata.Intheabovetableits7whichisthemost
frequent.

Median
Togetthemedianarrangetheitemsinorderofsize.IfthereareNitemsandNisanoddnumber,theitem

occupying( .
n+1

2
)
th

IfNiseven,theaverageoftheitemsoccupying
n

2

Groupeddata
Thendifferencebetweenthesmallestandthebiggestvaluesinasetofdataiscalledtherange.Thedata
canbegroupedintoaconvenientnumberofgroupscalledclasses.30–40arecalledclassboundaries.

Theclasswiththehighestfrequencyiscalledthemodalclass.Inthiscaseits50≤m<60,theclasswidth
orintervalisobtainedbygettingthedifferencebetweentheclasslimits.Inthiscase,30–40=10,toget
themid-pointyoudivideitby2andaddittothelowerclasslimit.
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Themeanmassinthetableaboveis∑f=25,∑fx=1215

Mean =48.6
1215

25

Representationofstatisticaldata
Themainpurposeofrepresentationofstatisticaldataistomakecollecteddatamoreeasilyunderstood.
Methodsofrepresentationofdatainclude.

Bargraph
Consistofanumberofspacedrectangleswhichgenerallyhavemajoraxesvertical.Barsareuniform width.
Theaxesmustbelabelledandscalesindicated.

Thestudents’favoritejuicesareasfollows

Red 2

Orange8

Yellow 10

Purple 6
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Pictograms
Inapictogram,dataisrepresentedusingpictures.

Considerthefollowingdata.
Thedatashowsthenumberofpeoplewholovethefollowinganimals

Dogs250,Cats350,Horses150,fish150

Piechart
Apiechartisdividedintovarioussectors.Eachsectorrepresentacertainquantityoftheitem being
considered.thesizeofthesectorisproportionaltothequantitybeingmeasured.considertheexportofUS
tothefollowingcountries.Canada$13390,Mexico$8136,Japan$5824,France$2110.Thisinformation
canberepresentedinapiechartasfollows

Canada angle x360
amountofexport

totalpopulation

x360=163.6
13390

29460
2
0

Mexico x360=99.4
8136

29460
2
0

Japan x360=71.1 France x360=25.7
5824

29460
6
0 2110

29460
8
0
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Linegraph
Datarepresentedusinglines

Histograms
Frequencyineachclassisrepresentedbyarectangularbar whoseareaisproportionaltothefrequency
.whenthebarsareofthesamewidththeheightoftherectangleisproportionaltothefrequency.

Note;
Thebarsarejoinedtogether.

Theclassboundariesmarktheboundariesoftherectangularbarsinthehistogram

Histogramscanalsobedrawnwhentheclassintervalisnotthesame

Thebelowinformationcanberepresentedinahistogram asbelow
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Marks 10-14 15-24 25-29 30-44

No.of
students

5 16 4 15

Note;
Whentheclassisdoubledthefrequency
ishalved

Frequencypolygon
Itisobtainedbyplottingthefrequency

againstmidpoints.

Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!
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PastKCSEQuestionsonthetopic.

1. Theheightof36studentsinaclasswasrecordedtothenearestcentimetersasfollows.

148 159 163 158 166 155 155 179 158 155 171 172 156
161 160 165 157 165 175 173 172 178 159 168 160 167 147
168 172 157 165 154 170 157 162 173

(a)Makeagroupedtablewith145.5aslowerclasslimitandclasswidthof5. (4mks)

2. Belowisahistogram,draw.

Usethehistogram abovetocompletethefrequencytablebelow:

Length Frequency

11.5≤x≤13.5

4.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

5.0

0.5
11.

5

23.5
Length

17.

5

15.

5

13.

5

F
re
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3. Kambui spenther
salaryasfollows:

Food 40%

Transport 10%

Education 20%

Clothing 20%

Rent 10%

Drawapiecharttorepresenttheaboveinformation

4. Theexaminationmarksinamathematicstestfor60studentswereasfollows;-

60 54 34 83 52 74 61 27 65 22

70 71 47 60 63 59 58 46 39 35

69 42 53 74 92 27 39 41 49 54

25 51 71 59 68 73 90 88 93 85

46 82 58 85 61 69 24 40 88 34

30 26 17 15 80 90 65 55 69 89

Class Tally Frequency Upperclass
limit

10-29

30-39

40-69

70-74

75-89

90-99

From thetable;

13.5≤x≤15.5

15.5≤x≤17.5

17.5≤x≤23.5
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(a)Statethemodalclass

(b)Onthegridprovided,drawahistogram torepresenttheaboveinformation

5. Themarksscoredby200from 4studentsofaschoolwererecordedasinthetablebelow.

Marks 41–50 51–55 56–65 66–70 71–85

Frequency 21 62 55 50 12

a.)Onthegraphpaperprovided,drawahistogram torepresentthisinformation.

b.)Onthesamediagram,constructafrequencypolygon.

c.)Useyourhistogram toestimatethemodalmark.

6. Thediagram belowshowsahistogram representingthemarksobtainedinacertaintest:-

(a)Ifthefrequencyofthefirstclassis20,prepareafrequencydistributiontableforthedata

(b)Statethemodalclass

(c)Estimate: (i)Themeanmark
(ii)Themedianmark

0
Marks

F
re

q
u

e
n

c
y

D
e

n
s

it
y

1

2

3

4

5

6

7

4.5 9.5 19.5 39.5 49.5
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CHAPTERFOURTYTWO

SpecificObjectives

Bytheendofthetopicthelearnershouldbeableto:
a.)Identifyanarc,chordandsegment

b.)Relateandcomputeanglesubtendedbyanarcatthecircumference;

c.)Relateandcomputeanglesubtendedbyanarcatthecentreandatthecircumference

d.)Statetheangleinthesemi-circle

e.)Statetheanglepropertiesofacyclicquadrilateral

f.)Findandcomputeanglesofacyclicquadrilateral.

Content
a.)Arc,chordandsegment.

ANGLEPROPERTIESOFACIRCLE Fo
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b.)Anglesubtendedbythesamearcatthecircumference

c.)Relationshipbetweenanglesubtendedatthecentreandanglesubtendedonthecircumferenceby
thesamearc

d.)Angleinasemi-circle

e.)Anglepropertiesofacyclicquadrilateral

f.)Findinganglesofacyclicquadrilateral.

Introduction

Arc,ChordandSegmentofacircle

Arc
Anypartonthecircumferenceofacircleiscalledanarc.Wehavethe
majorarcandtheminorArcasshownbelow.
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Chord
Alinejoininganytwopointsonthecircumference.Chorddividesacircleintotworegionscalledsegments,
thelargeroneiscalledthemajorsegmentthesmallerpartiscalledtheminorsegment.

AngleatthecentreandAngleonthecircumference
The angle which the chord subtends to the centre is twice thatitsubtends atanypointon the
circumferenceofthecircle.

Angleinthesamesegments
Anglessubtendedonthecircumferencebythesamearcinthesamesegmentareequal.Alsonotethat
equalarcssubtendequalanglesonthecircumference

Cyclicquadrilaterals
Quadrilateralwithalltheverticeslyingonthecircumferencearecalledcyclicquadrilateral

Fo
r f

re
e K

CS
E 

No
tes

, E
xa

ms
, a

nd
 P

as
t P

ap
er

s V
isi

t h
ttp

s:/
/T

ea
ch

er
.co

.ke
/



isabokemicah@gmail.com

Novels,UpdatedCPA,CIFA,ICT,KASNEB,College,HighSchool&PrimaryNotes 0714497530

Anglepropertiesofcyclicquadrilateral
 Theoppositeanglesofcyclicquadrilateralaresupplementaryhencetheyaddupto .180

0

 Ifasideofquadrilateralisproducedtheinteriorangleisequaltotheoppositeexteriorangle.

Example
Inthefigurebelow<ADE= find<ABC120

0

Solution
Usingthisrule,Ifasideofquadrilateralisproducedtheinteriorangleisequaltotheoppositeexteriorangle.

Find<ABC=120
0

Anglesformedbythediametertothecircumferenceisalways90
0
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Summary
 Angleinsemicircle=rightangle

 Angleatcentreistwicethanatcircumference

 Anglesinsamesegmentareequal

 Anglesinoppositesegmentsaresupplementary

Example

1.) Inthediagram,OisthecentreofthecircleandADisparalleltoBC.IfangleACB=50o

andangle ACD =20o.

Calculate;(i)OAB

(ii)ADC

Solutioni)∠AOB =2∠ACB

= 100o

∠OAB=180–100BaseanglesofIsosceles∆

2

=400

(ii)∠BAD =1800-700

=110

Endoftopic

O

C

D

A B

50o

20o
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Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1. ThefigurebelowshowsacirclecentreOandacyclicquadrilateralABCD.AC=CD,angle

ACDis80oandBODisastraightline.Givingreasonsforyouranswer,findthesizeof:-

C

(i)AngleACB

(ii)AngleAOD

(iii)AngleCAB

(iv)AngleABC

(v)AngleAXB

1 InthefigurebelowCP=CQand<CQP=1600.IfABCDisacyclicquadrilateral,find<BAD.

C

B

X

A
O

80
o
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2 InthefigurebelowAOCisadiameterofthecirclecentreO;AB=BCand<ACD=250,EBFisa
tangenttothecircleatB.GisapointontheminorarcCD.

(a) Calculatethesizeof

(i)<BAD

(ii)TheObtuse<BOD

(iii)<BGD

(b) Showthe<ABE=<CBF.Givereasons

3 InthefigurebelowPQRisthetangenttocircleatQ.TSisadiameterandTSRandQUVare
straightlines.QSisparalleltoTV.AnglesSQR=400andangleTQV=550
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Findthefollowingangles,givingreasonsforeachanswer

(a) QST
(b) QRS
(c) QVT
(d) UTV

4. Inthefigurebelow,QOTisadiameter.QTR=480,TQR=760andSRT=370

Calculate

(a) <RST

(b) <SUT

(c) Obtuse<ROT

5. Inthefigurebelow,pointsOandParecentersofintersectingcirclesABDand
BCDrespectively.LineABEisatangenttocircleBCDatB.AngleBCD=420
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(a) Statingreasons,determinethesizeof

(i) <CBD

(ii) Reflex<BOD

(b)Showthat∆ABDisisosceles

6. Thediagram belowshowsacircleABCDE.ThelineFEGisatangenttothecircleatpointE.LineDE
isparalleltoCG, <DEC=280and <AGE=320

Calculate:

(a) <AEG

(b) <ABC

7.InthefigurebelowR,TandSarepointsonacirclecentreOPQisatangentto
thecircleatT.PORisastraightlineandQPR=200

FindthesizeofRST
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CHAPTERFOURTYTHREE

SpecificObjectives

Bytheendofthetopicthelearnershouldbeableto:
a.)Definevectorandscalar

b.)Usevectornotation

c.)Representvectorsbothsingleandcombinedgeometrically

d.)Identifyequivalentvectors

e.)Addvectors

f.) Multiplyvectorsbyscalars

g.)Definepositionvectorandcolumnvector

h.)Findmagnitudeofavector

i.) Findmid-pointofavector

j.) Definetranslationasatransformation.

Content
a.)Vectorandscalarquantities

b.)Vectornotation

c.)Representationofvectors

d.)Equivalentvectors

e.)Additionofvectors

f.)Multiplicationofavectorbyascalar

g.)Columnvectors

h.)Positionvectors

i.) Magnitudeofavector

j.) Midpointofavector

k.)Translationvector.

VECTORS
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Introduction

Avectorisaquantitywithbothmagnitudeanddirection,e.g.accelerationvelocityandforce.Aquantity
withmagnitudeonlyiscalledscalarquantitye.g.masstemperatureandtime.

Representationofvectors
Avectorcanbepresentedbyadirectedlineasshownbelow:

Thedirectionofthevectorisshownbythearrow.

MagnitudeisthelengthofAB

VectorABcanbewrittenas orAB
⃑
AB

Magnitudeisdenotedby|AB|

AistheinitialpointandBtheterminalpoint

Equivalentvectors
Twoormorevectorsaresaidtobeequivalentiftheyhave:

 Equalmagnitude

 Thesamedirection.
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Additionofvectors
Amovementonastraightlinefrom pointAtoBcanberepresentedusingavector.Thismovementis
calleddisplacement

Considerthedisplacementfrom followedby
⃗
u

⃗
v

Theresultingdisplacementiswrittenas +
⃗
u

⃗
v

Zerovector

Consideradiplacementfrom AtoBandbacktoA.ThetotaldisplacementiszerodenotedbyO

ThisvectoriscalledaZeroornullvector.

AB+BA=O
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Ifa+b=0 ,b=-aora=-b

Multiplicationofavectorbyascalar
PositiveScalar

IfAB=BC=CD=a

A______B______C______D>

AD=a+a+a=3a

Negativescalar

Subtractionofonevectorfrom anotherisperformedbyaddingthecorrespondingnegative

Vector.Thatis,ifweseeka−bweform a+(−b).

DA=(-a)+(-a)+(-a)

=-3a

ThezeroScalar

Whenvectoraismultipliedbyo,itsmagnitudeiszerotimesthatofa.Theresultis zerovector.

a.0=0.a=0

MultiplyingaVectorbyaScalar

Ifkisanypositivescalarandaisavectorthenkaisavectorinthesamedirectionasabutktimeslonger.
Ifkisnegative,kaisavectorintheoppositedirectiontoaandktimeslonger.

Moreillustrations…………………………………………… Fo
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Avectorisrepresentedbyadirectedlinesegment,whichisa
segmentwithanarrow atoneendindicatingthedirectionof
movement. Unlike a ray,a directed line segmenthas a
specificlength. 

Thedirectionisindicatedbyanarrowpointingfrom thetail(the
initialpoint)tothehead(theterminalpoint). Ifthetailisat
pointAandtheheadisatpointB,thevectorfrom AtoBis
writtenas:

                              notation:   
  (Vectorsmayalsobelabeledasasingleboldfaceletter,
suchasvectorv.)

Thelength(magnitude)ofavectorviswritten|v|. Lengthis
alwaysanon-negativerealnumber.

Asyoucanseeinthediagram attheright,thelengthofa
vectorcanbefoundbyformingarighttriangleandutilizingthe
PythagoreanTheorem orbyusingtheDistanceFormula. 

Thevectorattherighttranslates6unitstotherightand4units

upward. The magnitude ofthe vectoris from the
PythagoreanTheorem,orfrom theDistanceFormula:

| |

 

Thedirectionofavectorisdeterminedbytheangleitmakes
with ahorizontalline. 

Inthediagram attheright,tofindthedirectionofthevector(in
degrees)wewillutilizetrigonometry. Thetangentoftheangle
formedbythevectorandthehorizontalline(theonedrawn
paralleltothex-axis)is4/6(opposite/adjacent).

Afreevectorisaninfinitesetofparalleldirectedlinesegmentsandcanbethoughtofasa
translation. Noticethatthevectorsinthistranslationwhichconnectthepre-imageverticesto
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theimageverticesareallparallelandareallthesamelength. 

Youmayalsoheartheterms"displacement"vectoror"translation"vectorwhenworkingwith
translations.

 

Positionvector: 
Toeachfreevector(ortranslation),therecorrespondsapositionvectorwhichistheimageof
theoriginunderthattranslation. 

Unlikeafreevector,apositionvectoris"tied"or"fixed"totheorigin. A positionvector
describesthespatialpositionofapointrelativetotheorigin.

TRANSLATIONVECTOR

Translationvectormoveseverypointofanobjectbythesameamountinthegivenvector
direction.Itcanbesimplybedefinedastheadditionofaconstantvectortoeverypoint.

Translationsandvectors: Thetranslationattheleft
showsavectortranslatingthetoptriangle4unitsto
therightand9unitsdownward. Thenotationfor
suchvectormovementmaybewrittenas:

                         or    

Vectorssuchasthoseusedintranslationsarewhat
isknownasfreevectors. Anytwovectorsofthe
same length and parallel to each other are
consideredidentical. Theyneednothavethesame
initialandterminalpoints.  

Example

ThepointsA(-4,4),B(-2,3),C(-4,1)andD(-5,3)arevrticesofaquadrilateral.Ifthe

quadrilateralisgiventhetranslationTdefinedbythe vector drawthequadrilateralABCD(5-3)
anditsimageunderT

Solution

= + = ,so is(1,1)OA
1 (-44) (5-3) (11) A

1

= + = ,so is(3,0)OB
1 (-23) (5-3) (30) B

1
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= + = ,so is(1,-2)OC
1 (-41) (5-3) (1-2) C

1

= + = ,so is(0,0)OD
1 (-53) (5-3) (1-2) D

1

Summaryonvectors
Components of a Vector in 2
dimensions:

Togetfrom AtoByouwouldmove:

2 units in the x direction (x-
component)

4 units in the y direction (y-
component)

The components ofthe vectorare
thesemovesintheform ofacolumn
vector.

thus or

A 2-dimensionalcolumnvectorisoftheform

Similarly: or

MagnitudeofaVectorin2dimensions:

Wewritethemagnitudeofuas|u|

Themagnitudeofavectoristhelength
ofthe directed line segmentwhich
representsit.

UsePythagoras’Theorem

tocalculatethelengthofthevector.

Themagnitudeofvectoruis|u|(thelengthofPQ)

ThelengthofPQiswrittenas

then

andso
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Examples:

1. Draw a directed line segment

representing

2. andPis(2,1),findco-

ordinatesofQ

3.Pis(1,3)andQis(4,1)find

Solutions:

1.

2. Qis(2+4,1+3) Q(6,4)

3.

Vector:

A quantitywhichhasmagnitudeand
direction.

Scalar:

Aquantitywhichhasmagnitudeonly.

Examples:

Displacement,force,velocity,acceleration.

Examples:

Temperature,work,width,height,length,timeofday.
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Endoftopic

Didyouunderstandeverything?

Ifnotaskateacher,friendsoranybodyandmakesureyouunderstandbefore
goingtosleep!

PastKCSEQuestionsonthetopic.

1. Giventhat and find

a)(i) (3mks)

(ii) | | (3mks)

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

2. Giventhecolumnvectors andthat

(c) (i)Expresspasacolumnvector (2mks)

(d) (ii)Determinethemagnitudeofp (1mk)

3. GiventhepointsP(-6,-3),Q(-2,-1)andR(6,3)expressPQandQRascolumnvectors.Henceshow

thatthepointsP,QandRarecollinear. (3mks)

4. Thepositionvectorsofpointsxandyare and respectively.Findxy

asacolumnvector (2mks)

5. Giventhat (3mks)

6. ThepositionvectorsofAandBare 2 and 8 respectively.FindthecoordinatesofM

5 -7
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whichdividesABintheratio1:2. (3marks)

7. Thediagram showsthegraphofvectors and .

Findthecolumnvectors;

(a) (1mk)

(b)| | (2mks)

8. .Find (2mks)

9. Findscalarsm andnsuchthat

m 4 +n -3 =5

3 2 8

10. Giventhat p=2i–j+kandq=i+j+2k,determine

(a.)│p+q│ (1mk)

(b)│�p–2q│ (2mks)
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