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7.1.0 MATHEMATICSI

7.1.01 Introduction
Thismoduleunitisdesignedtoequipthetraineewiththe
relevantmathematicalknowledge,skills,techniquesand
attitudesnecessarytoenhancebetterunderstandingof
otheranalyticalunitsofthiscourse,andatthesametime
providethetraineewithafirm foundationforfurther
traininginthetrade

7.1.02 GeneralObjectives
Bytheendofthesubmoduleunit,thetraineeshouldbe

ableto:
a)usemathematicalconceptsandtechniquesin

solvingproblemsrelatedtoAutomotive
Engineeringtrade

b)organize,drawsimpledeductionsandconclusions
from thegivendata

c)interpretgraphicalrepresentationoffunctions
relevanttotheAutomotiveengineeringtradearea.

7.1.03 ModuleUnitSummaryandTimeAllocation

MathematicsI
Code SubModule

Unit
Content Time

Hrs
7.1.1 Fractions

and
Decimals

Properfractionsandmixed
numbers
Conversionofmixedand

improper
Fractionsandviceversa
Applicationoftheknowledge

ofdecimalstoengineering
problems

Applicationoffractiontoreal
lifesituations

Conversionoffractionsinto
decimalsandviceversa

Recurringdecimals
Comparefractions

14

7.1.2 Indicesand
Logarithms

Baseandindex
Lawsofindices

10
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Indicialequations‘logarithm
Lawsoflogarithm
Logarithmicequations
Conversionofbases
Useofcalculator

7.1.3 Algebra Reductionofequations
Solutionofequations

reducedtoquadraticform
Solutionsofsimultaneous

linearequationsinthree
unknowns

Solutionofproblems
involvingAPandGP

14

7.1.4 Trigonometr
y

Half–angleformula
Factorformula
Trigonometricfunctions
Parametricequations

10

7.1.5 Permutation
sand
Combination
s

Definitionofpermutation
Definitionofcombination
Thefactorialnotation
Expressionsinvolving

permutationsand
combinations

Solutionofproblems
involvingpermutationsand
combinations

12

7.1.6 Binomial
Expansion

Binomialtheorem Power
seriesusingbinomial
theorem Rootsofnumbers
usingbinomialtheorem

Estimationoferrorsofsmall
changesusingbinomial
theorem

12

7.1.7 Coordinate
Geometry

Polarequations
Cartesianequation
Graphsofpolarequations
Normalsandtangents

12

7.1.8 Hyperbolic
Functions

Definitionofhyperbolic
equations

Propertiesofhyperbolic

18
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functions
Evaluationofhyperbolic

functions
Hyperbolicidentities
Osborne’sRule
Achx+bshx=Cequation

7.1.9 Inverse
Functions

Oneto-onerelationshipin
functions

Inversefunctionsforone-to-
onerelationship

Inversefunctionsfor
trigonometricfunctions

Graphofinversefunctions
Inversehyperbolicfunctions

18

Complex
numbers

Definitionofcomplex
numbers

Statingcomplexnumbersin
termsofconjugateargument
and

modulus
Representationofcomplex

numbersontheArgand
diagram

Arithmeticoperationof
complexnumbers

ApplicationofDemoivre’s
theorem

Applicationofcomplex
numberstoengineering

12

TotalTime 132
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sy
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7.1.1 FRACTIONSAND
DECIMALS

7.1.1T0SpecificObjectives
Bytheendofthesub
moduleunit,thetrainee
shouldbeableto:
a)identifyproper,

improperandmixed
fractions

b)convertmixed
numbersto
improperfractions
andviceversa

c)comparefractions
d)applythe

knowledgeof
fractionstoreallife
situations

e)convertfractions
intodecimalsand
viceversa

f) identifyrecurring
decimals

g)convertrecurring
decimalsinto
fractions

h)applythe
knowledgeof
decimalsto
engineering
problems

7.1.1CCompetence
Thetraineeshouldhave
theabilityto:
i) Perform thebasic

operationson
fractionand
decimals

ii)Applythe
knowledgeof

fractionsand
decimalsin
engineering

Content
7.1.1T1Properfractionsand

mixednumbers
7.1.1T2Conversionofmixed

andimproperfractions
andviceversa

7.1.1T3Comparisonoffractions
7.1.1T4Applicationoffraction

toreallifesituations
7.1.1T5Conversionoffractions

intodecimalsandvice
versa

7.1.1T6Identificationof
Recurringdecimals

7.1.1T7Conversionofrecurring
decimalsintofractions

7.1.1T8Applicationofthe
knowledgeofdecimals
toengineeringproblems

SuggestedLearningResources
- Chartillustrationon

fractionsequivalent
fraction

- Reallifesituations

7.1.2 INDICESAND
LOGARITHMS

7.1.2T1SpecificObjectives
Bytheendofthesub
moduleunit,unitthe
traineeshouldbeableto:
a)definetheterms

baseandindex
b)statethelawsof

indices
c)perform simple

operationsof
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indices
d)definetheterm

logarithm
e)statelawsof

logarithms
f)perform simple

operationsof
logarithms

g)changethebases
oflogarithms

h)usecalculatorin
solvingproblems
relatedto
logarithms

7.1.2CCompetence
Thetraineeshouldhave
theabilitytoworkout
mathematicalproblems
relatedtoindicesand
logarithms

Content
7.1.2T1Baseandindex
7.1.2T2Lawsofindices
7.1.2T3Operarationsofindices
7.1.2T4DefinitionofLogarithm
7.1.2T5LawsofLogarithm
7.1.2T6Operationsof

Logarithms
7.1.2T7Changingbasesof

Logarithms
7.1.2T8Useofcalculatorin

solvingproblemsrelated
tologarithms

SuggestedLearningResources
- Calculates
- Charts
- Audiovisualmedia

7.1.3 ALGEBRA

7.1.3T1SpecificObjectives

Bytheendofthesub
moduleunit,unitthe
traineeshouldbeableto:
a)reducelogarithmic

equationsto
quadraticequations

b)solveequations
reducedto
quadraticforms

c)solvelinear
simultaneous
equationswith
threeunknowns

d)solveproblems
involvingArithmetic
Progression(AP)
andGeometric
Progression(GP)

Content
7.1.3T1Reductionofequations
7.1.3T2Solutionofequations

reducedtoquadratic
form

7.1.3T3Solutionsof
simultaneouslinear
equationsinthree
unknowns

7.1.3T4Solutionofproblems
involvingAPandGP

SuggestedLearningResources
- Printmedia
- Audiomedia
- Realliveexperience

7.1.4 TRIGONOMETRY

7.1.4T0 Specific
Objectives

Bytheendofthesub
moduleunit,unitthe
traineeshouldbeableto:
a)derivethehalf-
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angle
b)derivethefactor

formula
c)solvetrigonometric

functions
d)determine

parametric
equations

Content
7.1.4T1Half–angleformula
7.1.4T2Factorformula
7.1.4T3Trigonometricfunctions
7.1.4T4Parametricequations

SuggestedLearningResources
- Charts
- Mathematicaltables
- Calculators
- Light-angledtriangles
- Reallifeexperience

7.1.5 PERMUTATIOONSAND
COMBINATIONS

7.1.5T0 Specific
Objectives

Bytheendofthesub
moduleunit,unitthe
traineeshouldbeableto:
a)definetheterm

permutation
b)definetheterm

combination
c)expressnumbersin

factorialnotation
d)simplify

expressions
involving
permutationsand
combinations

e)solveproblems
involving
permutationand
combination.

7.1.5CCompetence
Thetraineeshouldhave
theabilitytosolve
problemsin
permutationsand
combinations

Content
7.1.5T1Definitionof

permutation
7.1.5T2Definitionof

combination
7.1.5T3Thefactorialnotation
7.1.5T4Expressionsinvolving

permutationsand
combinations

7.1.5T5Solutionofproblems
involvingpermutations
andcombinations

SuggestedLearningResources
- Charts
- Reallifesituations

7.1.6 BINOMIALEXPANSION

7.1.6T0 Specific
Objectives

Bytheendofthesub
moduleunit,unitthe
traineeshouldbeableto:
a)Statethebinomial

theorem
b)Applythebinomial

theorem inderiving
powerseriesof
simplefunctions

c)Applybinomial
theorem to
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estimateerrorsof
smallchanges

d)Applybinomial
theorem to
estimaterootsof
numbers

7.1.6CCompetence
Thetraineeshouldhave
theabilitytoapply
binomialtheorem to
estimatingerrors.

Content
7.1.6T1Binomialtheorem
7.1.6T2Powerseriesusing

binomialtheorem
7.1.6T3Rootsofnumbersusing

binomialtheorem
7.1.6T4Estimationoferrorsof

smallchangesusing
binomialtheorem

SuggestedLearningResource
- Charts

7.1.7 COORDINATE
GEOMETRY

7.1.7T0SpecificObjectives
Bytheendofthesub
moduleunit,unitthe
traineeshouldbeableto:

a)Convertpolar
equationstoCartesian
equation

b)ConvertCartesian
equationtopolar
equations

c)Plotgraphsofpolar
equations

d)Determinenormals
andtangentsusingco-
ordinategeometry

7.1.7CCompetence
Thetraineeshouldhave
theabilitytoworkout
problemsincoordinate
geometry

Content
7.1.7T1Polarequations
7.1.7T2Cartesianequation
7.1.7T3Graphsofpolar

equations
7.1.7T4Normalsandtangents

SuggestedLearningResources
- Charts
- Squaredgrid-board
- Calculators

7.1.8 HYPERBOLIC
FUNCTIONS

7.1.8T0 Specific
Objectives

Bytheendofthesub
moduleunit,unitthe
traineeshouldbeableto:
a)Definehyperbolic

functions
b)Deduceproperties

ofhyperbolic
functions

c)Evaluatehyperbolic
functionsforgiven
arguments

d)Verifysimple
hyperbolic
relationshipsof
identities

e)SatetheOsborne’s
rule

f) Solveequationsof
theform
achx+bshx=C

ea
sy
tve
t.c
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7.1.8CCompetence
Thetraineeshouldhave
theabilitytoworkout
problemsinhyperbolic
functions.

Content
7.1.8T1Definitionofhyperbolic

equations
7.1.8T2Propertiesofhyperbolic

functions
7.1.8T3Evaluationofhyperbolic

functions
7.1.8T4Hyperbolicidentities
7.1.8T5Osborne’sRule
7.1.8T6Achx+bshx=Cequation

SuggestedLearningResources
- Tables
- Calculators

7.1.9 INVERSEFUNCTIONS

7.1.9T1 SpecificObjectives
Bytheendofthesub
moduleunit,unitthe
traineeshouldbeableto:
a)identifyone-to-one

relationinfunctions
b)defineinverse

functionforone-to-
onerelationship

c)defineinverse
functionfor
trigonometric
functions

d)drawsgraphsof
inversefunctions

e)describemany
valuednatureof
functions

f) describethe
principalofinverse
trigonometric

function
g)derivetheinverse

hyperbolicfunction

Content
7.1.9T1Oneto-onerelationship

infunctions
7.1.9T2Inversefunctionsfor

one-to-onerelationship
7.1.9T3Inversefunctionsfor

trigonometricfunctions
7.1.9T4Graphsofinverse

functions
7.1.9T5Descriptionofmany

valuednatureof
functions

7.1.9T6Describetheprincipleof
inversetrigonometric
function

7.1.9T7Derivationofinverse
hyperbolicfunction

SuggestedLearningResources
- Tables
- Calculators

7.1.10COMPLEXNUMBERS

7.1.10T0 SpecificObjectives
Bytheendofthesub
moduleunit,unitthe
traineeshouldbeable
to:
a)defineacomplex

number
b)statecomplex

numbersinthree
forms

c)segmentcomplex
numbersonthe
arganddiagram

d)perform
arithmetic
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operationon
complexnumbers

e)stateandapply
theDemoivre’s
theorem

f) applycomplex
numbersto
engineering
problems

Content
7.1.10T1 Definitionof

complexnumbers
7.1.10T2 Statingcomplex

numbersintermsof
conjugateargument
andmodulus

7.1.10T3 Representationof
complexnumberson
theArganddiagram

7.1.10T4 Arithmetic
operationofcomplex
numbers

7.1.10T5 Applicationof
Demoivre’stheorem

7.1.10T6 Applicationof
complexnumbersto
engineering

Competence
Thetraineeshouldhave
theabilityto:
- Demonstrations
- Questionsand

answers
- Discussions

SuggestedLearningResources
- Charts
- Calculators
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