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25.3.0 MATHEMATICSIII

25.3.01 Introduction
This module unit is designed with knowledge,skills,
techniquesandattitudesnecessarytoenhancethetrainee’s
understanding ofotheranalyticalareasofstudyin this
course.Themoduleunitwillalsobeveryusefultotrainees
whoaspiretofurthertheirtraininginthiscourse.

ThismoduleisabuildupofMathematicsIandIIofthis
course. Traineesundertakingthismoduleunitrequireto
havesuccessfullycompletedMathematicsIandIIofthis
courseoritsequivalent.

Timedtests,assignment,endofModuleexaminationsare
therecommendedmodeofevaluationforthisModuleunit,
andanyothersuitablemethod.

25.3.02 GeneralObjectives
Bytheendofthismoduleunit,thetraineeshouldbeableto:
a)applymathematicsconceptsinfabricationdesignand

dataanalysis
b)organize,drawsimpledeductionsandconclusionsfrom

thegivendata
c) applyprobabilityandmensurationsinvehicleand

vehiclepartsfabricationworks

25.3.03 ModuleUnitSummaryandTimeAllocation

MathematicsIII
Code SubModule

Unit
Content Time

25.3.1 VectorField
Theory

 Definitionofdotandcross
productsofvectors

 Solutionofproblemsinvolving
dotandcrossproductsof
vectors

 Definitionofoperators
 Definitionofvectorfield
 DefinitionofcurlF
 Solutionsofproblemsinvolving

curlF
 SolutionsofproblemsinvolvingF

12

25.3.2 Matrices  Matrixoperation 10
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 Determinantof3x3matrix
 Inverseof3x3matrix
 Solutionoflinearsimultaneous

equationsin3unknowns
 Applicationofmatrices

25.3.3 Numerical
Methods

 Definitionofinterpolationand
extrapolation

 Applicationofinterpolationand
 Applicationofinteractive

methodstosolveequations
 Applicationofinteractive

methodstoareasandvolumes

8

25.3.4 DoubleAnd
Triple
Integrals

 Definitionofdoubleandtriple
integrals

 Useofmultipleintegralstofind
areasandvolume

 Considerationofdoubleintegrals
inpolarandcylindrical
coordinates

 Useoftripleintegralsinsolving
problems

8

25.3.5 Differential
Equations

 Typesoffirstorderdifferential
equations

 Formationoffirstorder
differentialequations

 Solutionsoffirstorder
differentialequations

 Applicationoffirstorder
8differentialequations
Formationofthesecondorder
differentialequationsforvarious
systems

 Solutionofsecondorder
differentialequations‘

 Applicationofsecondorder
differentialequations

10

25.3.6 Laplace
Transforms

 DefinitionofLaplacetransforms
DerivingLaplacetransforms
from firstprinciples

 StatepropertiesofLaplace
transform

 DeterminationofinverseLTof
simpletransformsandpartial
fractions

8
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 Solutionofdifferentialequations
byLT

 Solutionofsimultaneous
differentialequationsbygiven
initialconditions

25.3.7 Fourierseries  Determinationofthefourier
seriesasaperiodicfunctionof

period2 andextendedto
 Determinationoffourierseries

ofnon-perodicfunctionsovera
givenrange

 Determinationoffourierseries
forevenandoddfunctionsand
thehalf-rangeseriesforagiven
function

6

25.3.8 Loci  Definitionofapoint
 Locusofapointinrelationtoa

circle
 Lociofpointsforgiven

mechanism

4

TotalTime 66
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25.3.1VECTORFIELDTHEORY

25.3.1T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)definedotand

grossproductsof
vectors

b)solveproblems
involvingdotand
crossproductsof
vectors

c) defineoperators
d)definevectorfield

f
e)definecurlf
f) definedivf
g)solveproblems

involvingcurlf
h)solveproblems

involvingdivf

Content
25.3.1T1 Definitionofdotand

crossproductsof
vectors

25.3.1T2 Solutionofproblems
involvingdotand
crossproductsof
vectors

25.3.1T3 Definitionofoperators
25.3.1T4 Definitionofvector

field(F)
25.3.1T5 Definitionofcurl(F)
25.3.1T6 Definitionofdiv(F)
25.3.1T7 Solutionsofproblems

involvingcurl(F)
25.3.1T8 Solutionsofproblems

involving(F)

25.3.2 MATRICES

25.3.2T0 SpecificObjectives
Bytheendofthesub

moduleunit,the
traineeshouldbeable
to:
a)carryoutmatrix

operations
b)determinethe

determinantofa
3x3matrix

c)determinethe
inverseofa3x3
matrix

d)solvelinear
simultaneous
equationsin3
unknowns

e)applyknowledgeof
matricesinsolving
problemsinreallife

Content
25.3.2T1 Matrixoperation
25.3.2T2 Determinantof3x3

matrix
25.3.2T3 Inverseof3x3matrix
25.3.2T4 Solutionoflinear

simultaneous
equationsin3
unknowns

25.3.2T5 Applicationof
matrices

SuggestedLearningResources
i) Charts
ii) Squareboards

25.3.3NUMERICALMETHODS

25.3.3T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)define

interpolationand
extrapolation

b)applyinterpolation
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extrapolation
c) applyinteractive

methodstosolve
problems

d)applyinteractive
methodstoareas
andvolumes

25.3.3C Competence
Thetraineeshould
havetheabilityto
applyknowledgeof
integralsto
engineering

Content
25.3.3T1 Definitionof

interpolationand
extrapolation

25.3.3T2 Applicationof
interpolationand
extrapolation

25.3.3T3 Applicationof
interactivemethodsto
solveequations

25.3.3T4 Applicationof
interactivemethodsto
areasandvolumes

SuggestedLearningResources
i)Graphs
ii)Calculators

25.3.3DOUBLEANDTRIPLE
INTEGRALS

25.3.3T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)definedoubleand

tripleintegrals
b)usemultiple

integralstofind
areasandvolume

c)considerdouble
integralsinpolar
andcylindrical
coordinates

d)usetripleintegrals
insolvingproblems

Content
25.3.3T1 Definitionofdouble

andtripleintegrals
25.3.3T2 Useofmultiple

integralstofindareas
andvolume

25.3.3T3 Considerationof
doubleintegralsin
polarandcylindrical
coordinates

25.3.3T4 Useoftripleintegrals
insolvingproblems

SuggestedLearningResources
- Calculators

25.3.4DIFFERENTIAL
EQUATIONS

25.3.4T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)distinguish

differenttypesof
firstorder
differential
equations

b)form firstorder
differential
equation

c) solvefirstorder
differential
equations

d)applyfirstorder
differential
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equations
e)form thesecond

orderdifferential
equations

f) solvesecondorder
differential
equations

g)applysecondorder
differential
equationsin
differentsystems

25.3.4C Competence
Thetraineeshould
havetheabilityto
applyknowledgeof
differentialequations
toengineering

Content
25.3.4T1 Typesoffirstorder

differentialequations
25.3.4T2 Formationoffirst

orderdifferential
equations

25.3.4T3 Solutionsoffirstorder
differentialequations

25.3.4T4 Applicationoffirst
orderdifferential
equations

25.3.4T5 Formationofthe
secondorder
differentialequations
forvarioussystems

25.3.4T6 Solutionofsecond
orderdifferential
equations‘

25.3.4T7 Applicationofsecond
orderdifferential
equations

SuggestedLearningResources
i) Calculators

25.3.5LAPLACETRANSFORMS

25.3.5T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)definetheLaplace

transforms
b)derivethe

transformsof
simplefunctions

c)statetheproperties
ofLaplace
transforms

d)determinethe
inverseofLTof
simpleformsand
partialfractions

e)solvedifferential
equationbyLT

f)solvesimultaneous
differential
equationsbyLT
giveninitial
conditions

25.3.5C Competence
Thetraineeshould
havetheabilityto
applyLaplace
transformsto
engineering.

Content
25.3.5T1 DefinitionofLaplace

transforms
25.3.5T2 DerivingLaplace

transformsfrom first
principles

25.3.5T3 Statepropertiesof
Laplacetransform

25.3.5T4 Determinationof
inverseLTofsimple
transformsandpartial
fractions

25.3.5T5 Solutionofdifferential
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equationsbyLT
25.3.5T6 Solutionof

simultaneous
differentialequations
bygiveninitial
conditions

SuggestedLearningResources
Laplacetables

25.3.6 FOURIERSERIES

25.3.6T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)determinethe

Fourierseriesofa
periodicfunction
ofperiod2and
extendedto

b)determinethe
Fourierseriesfora
non-periodic
functionofthe
rangeof2to

c) determineFourier
seriesforevenand
oddfunctionsand
half-rangeseries
foragiven
function

Content
25.3.6T1 Determinationofthe

Fourierseriesasa
periodicfunctionsof
period2and
extendedto

25.3.6T2 Determinationof
Fourierseriesofnon-
periodicfunctions
overagivenrange

25.3.6T3 Determinationof

Fourierseriesforeven
andoddfunctionsand
thehalf-rangeseries
foragivenfunction

Competence
Thetraineeshould
havetheabilityto
applyFourierseriesto
engineering.

SuggestedLearning
Resources
Graphs

25.3.7 LOCI

25.3.7T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)definethelocusof

apoint
b)determinethe

locusofapointin
relationtoacircle

c) calculatelociof
partsforgiven
mechanisms

25.3.7C Competence
Thetraineeshould
havetheabilityto
applylocito
engineering.

Content
25.3.7T1 Definitionofapoint
25.3.7T2 Locusofapointin

relationtoacircle
25.3.7T3 Lociofpointsfor

givenmechanism

SuggestedLearningResources
i) Charts
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ii) Scientificcalculators
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