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8.1.0 MECHANICALSCIENCE

8.1.0.1 Introduction
Mechanicalscienceintroducesthetraineetothescience
applicabletotheengineeringfield.Itsaim istoequipthe
traineewiththebasicconceptsofengineeringscience.Itis
coveredinthefirststageofthecourse.

Theinstructionalapproachwillemphasizeonexperiments,
industrialvisitsandanalysisofvariousengineering
concepts.

8.1.02 GeneralObjectives:
Bytheendofthesemoduleunits,thetraineeshouldbeable

to:
a)understandthebasicconceptsofengineering

science
b)designsimpleengineeringstructures.

8.1.03 ModuleUnitSummaryandTimeAllocation

MechanicalScience
Code Sub

Module
Unit

Content TimeHrs
T P Total

8.1.1 Forces Definition
Resolutionofforces
Statementand

applicationof
theorems

6 2 8

8.1.2 Moments Definitionofa
moment

Principleofmoments
Calculationof

momentsandreaction
onbeams

Couples
Engineeringexamples

4 4 8
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8.1.3 Friction Natureoffriction
Lawsofdryfriction
Calculationoflimiting

frictionforceforapull
/pushparalleltothe
surface

Calculationof
pull/pushappliedatan
angletothehorizontal
surface

Definitionofangleof
friction

Calculationof
coefficientoffriction

Advantagesand
disadvantagesof
friction

4 4 8

8.1.4 Motion  Definitions
Lawsofmotion
Calculationsof

velocity,acceleration&
distancecovered

Usinggraphsof
velocity-time&
displacement-time

 Relationship
betweenlinearand
angularmotion

6 2 8

8.1.5 Work
Energy
andPower

Definitionsofterms
Calculationonwork,

energyandpower

4 4 8

8.1.6 Machines Definitions
Problemsonsimple

machines
Problemsonlevers
Lawsofmachine

4 2 8

8.1.7 Gases  Gaslaws
Engineeringexamples
Simpleproblems

4 2 6

8.1.8 Heat Definitionofheat 4 2 6

ea
sy
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t.c
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Simplethermometer
Heatcapacity
Definitionofthelatent

heats
Solvesimpleproblems

onheat
8.1.9 Density Definitions

Simplemeasurements
ofdensity

Archimedesprinciples
Simplecalculations

2 4 4

8.1.10 Pressure Simplecalculationson
pressure

Simplebarometer
Applicationsof

atmosphericpressure

2 2 4

TotalTime 40 28 66
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8.1.1 FORCES

8.1.1T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)defineaforce
b)resolveforces

intotwo
perpendicular
components

c)statethe
parallelogram,
triangleand
polygonofforces
theorems

d)determinethen
resultant/equilibr
antoftwoor
morecoplanar
forces

8.1.1CCompetence
Thetraineeshouldhave
theabilityto:
i) Defineforces
ii) Statethe

followingforces
theorems

iii) Parallelogram
- Triangle
- Polygon

iv) Determinethe
resultantof
coplanarforces

Content
8.1.1T1Definition

i) Force
ii)Scalarquantity
iii)Vectorquantity

8.1.1T2Resolutionofforces

8.1.1T3Statementand
applicationof
theorems
i) Parallelogram of

forces
ii)Triangleofforces
iii)Polygonofforces
iv)StatetheBow’s

notation
8.1.1T4Determinationofthe

resultantforceoftwo
ormoreforces

SuggestedLearningResources
- Textbooks
- Handouts

8.1.2 MOMENTS

8.1.2T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)defineamoment

ofaforce
b)calculatethe

momentofa
forceaboutan
axis(multiple
forces)

c)defineacouple
d)stateengineering

exampleswhere
momentsarea
couplesare
applied

8.1.2CCompetence
Thetraineeshouldhave
theabilityto:
i) Definemoments
ii)Calculate

moments

ea
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t.c
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iii)Statetheprinciple
ofmoments

iv)Definecouples
v)Stateengineering

exampleson
applicationof
moments

Content
8.1.2T1Definitionofamoment
8.1.2T2Calculationofmoment

i) Principleof
moments

ii)Calculationof
momentsand
reactiononbeams

iii)Singleloadon
beam

iv)Multipleloadson
beam

8.1.2T3Couples
i) Definition
ii)Calculationon

couples
8.1.2T4Engineeringexamples

i) Tightening
(spanners)

ii)Beams(for
supportingcranes)

8.1.3 FRICTION

8.1.3T0SpecificObjectives
Bytheendofthesub
moduleunit,thetrainee
shouldbeableto:
a)explainthenature

offriction
b)statethelawsof

dryfriction
c)calculatetheforce

toovercome
frictionona

horizontalplane
d)calculatetheforce

toovercome
frictiononan
inclinedplane

e)stateadvantages
and
disadvantagesof
friction

8.1.3 Competence
Thetraineeshouldhave
theabilityto:
i) Statethelawsof

friction
ii)Calculatethe

limitingfriction
iii)Calculateforces

appliedatan
angletothe
horizontalplane

iv)Calculate
Coefficientof
friction

v)Explain
advantagesand
disadvantagesof
friction

Content
8.1.3T1Natureoffriction
8.1.3T2Lawsofdryfriction
8.1.3T3Calculationofforceto

overcomefrictionona
horizontalplane

8.1.3T4Calculationofforceto
overcomefrictionon
aninclinedplane
i)Definitionofangle

offriction
ii)Calculationof

coefficientof

ea
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friction
8.1.3T5Advantagesand

disadvantagesof
friction

SuggestedLearningResources
- Textbooks
- Handouts

8.1.4 MOTION

8.1.4T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)Defineterms

usedinthestudy
ofmotion

b)statethelawsof
motion

c)calculate
problemsrelated
torelatedto
motion

8.1.4CCompetence
Thetraineeshouldhave
theabilityto:
i) defineterms

relatedtomotion
ii)Statethelawof

motion
iii)Perform

calculationson
motion

iv)Use
Displacement/tim
egraphs

v)UseVelocity/time
graphs

vi)Convertangularto
linearmotion

SuggestedLearningResources
- Textbooks
- Handouts

Content
8.1.4T1Definitions

i) Displacement
ii)Speed
iii)Velocity
iv)Acceleration

8.1.4T2Lawsofmotion
8.1.4T3Calculationsof

i) Linearmotion
ii)Angularmotion
iii)Usinggraphsof
iv)displacement/

time
v)Velocity/time
vi)Relationship

betweenlinear
andangular

SuggestedLearningResources
- Textbooks
- Handouts

8.1.5 WORKENERGYAND
POWER

8.1.5T0 Specific
Objectives

Bytheendofthesub
moduleunit,thetrainee
shouldbeableto:
a)Defineterms

relatedtowork,
energyandpower

b)calculate

ea
sy
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problemsrelated
toworkenergy
andpower

8.1.5CCompetence
Thetraineeshouldhave
theabilitytocalculate:
i) Workdone
ii)Energyeither

kineticorpotential
iii)Powerand

efficiency

Content
8.1.5T1 Definitionsof
terms

i) Work
ii)Energy
iii)Kineticenergy
iv)Potentialenergy
v)Power

8.1.5T2 Calculationon
i) Workdone
ii)Energy
iii)Power
iv)Efficiency
v)Uniform velocity
vi)Variablevelocity

8.1.6 MACHINES

8.1.6T0SpecificObjectives
Bytheendofthesub
moduleunit,thetrainee
shouldbeableto:
a)definerelated

terms
b)calculate

problemsrelated
tomachines

c)determinethelaw
ofthemachine

d)solveproblems

usingthelawof
machine

8.1.6CCompetence
Thetraineeshouldhave
theabilityto:
i) Defineterms
ii)Mechanical

advantage
iii)Velocityratio
iv)Efficiency
v)Solveproblem on

machinesrelated
to

vi)Mechanical
advantage

vii)Velocityratio
viii) Efficiency
ix)Determinethelaw

ofthemachine
x)Solveproblems

usingthemachine
Content

8.1.6T1 Definitions
i) Mechanical

advantage
ii) Velocityratio
iii)Efficiency

8.1.6T2 Problemsonlevers
on:
i) Mechanical

advantage
ii) Velocityratio
iii)Efficiency

8.1.6T3 Problemsonsimple
machines
i) Wheeland

axle\Screwjack
ii) Pulleys
iii)Beltandchain

drives
iv)Gears
v) Onmechanical

advantage,

ea
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velocityratio,and
efficiency

8.1.6T4 ProblemsonLawsof
machine
i) Load-effort

graphs
ii) Solutionof

problem using
thelawofthe
machine

SuggestedLearningResources
i) Textbooks
ii) Handouts

8.1.7 GASES

8.1.7T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbe
ableto:
a)statethegas

laws
b)establishthe

idealgas
equation

c) calculatethe
simpleproblems
ongases

d)stateengineering
exampleswhere
gasesareused

Content
8.1.7T1 Gaslaws

i) Boyleslaw
ii) Charleslaw

8.1.7T2 Gasequation
8.1.7T3 Simpleproblemson:

i) Boyleslaw
ii) Charleslaw
iii)Gasequation

8.1.7T4 Engineering
examples
i) Engines

ii) Aircompressors

8.1.7CCompetence
Thetraineeshouldhave
theabilityto:
i) Statethegaslaws
ii) Applythegaslaws

tosolvesimplegas
problems

iii)Stateengineering
exampleswhere
gasesareused.

SuggestedLearningResources
- Textbooks
- Handouts

8.1.8 HEAT

8.1.8T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:

a)defineheat
b)describethe

workingofa
simple
thermometer

c)explainthe
applicationof
thermalexpansion

d)describemethods
ofheattransfer

e)explainthe
specificheat
capaci

8.1.8C Competence
Thetraineeshouldhave
theabilityto:
i) Defineheat
ii)Explainthe

workingprinciple

ea
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ofathermometer
iii)Defineheat

capacity
iv)Definethelatent

heats
v)Solvesimple

problemsonheat

Content
8.1.8T1 Definitionofheat
8.1.8T2 Simplethermometer
8.1.8T3 Heatcapacity
8.1.8T4 Definitionofthe

latentheats
8.1.8T5 Solvesimple

problemsonheat

SuggestedLearningResources
i) Textbooks
ii) Handouts

8.1.9 DENSITY

8.1.9T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)definedensity

andrelative
density

b)stateArchimedes
principle

c)solvesimple
problemson
densityand
relativedensity

8.1.9CCompetence
Thetraineeshouldhave
theabilityto:

- Solvesimple

problemsondensity

SuggestedLearningResources
- Textbooks
- Handouts

Content
8.1.9T1 Definitions

i) Density
ii) Relativedensity
iii)Simple

measurementsof
density

8.1.9T2 Archimedes
principles

8.1.9T3 Simplecalculations

8.1.10 PRESSURE

8.1.10T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)definepressure
b)describea

simple
barometer

c)explainthe
applicationof
atmosphericand
liquidpressure

d)explaintheuse
ofhydrometers

8.1.10C Competence
Thetraineeshould
havetheabilityto:
i) Definepressure
ii)Describea

simple
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barometer
iii)Solvesimple

problemson
pressure

iv)Explaintheuse
ofhydrometers

Content
8.1.10T1 Definitionof

pressure
8.1.10T2 Simplebarometer
8.1.10T3 Applicationsof

atmosphericpressure
i) Vacuum pump
ii)Hydraulicpump
iii)Simple

calculationson
pressure

8.1.10T4 Useof
hydrometers

SuggestedLearningResources
- Textbooks
- Handouts ea

sy
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