o PHYSICAL SCIENCE
8.1
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This module unit aims at the fundamentals of Chem; stry and Physics
which form the basics for practical application in building and ::};vi]
enginecring works. 1t 15 also designed to equip the trainee with the basic

pfjncipltﬁ of Chemustry and Physics applicable in building and civil
enEINeerng.

__Ig‘].l

General Objectives
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$ By the end of the module unit, the trainee should be able to:
a)- apply the-basic prneipies of themstry amd physics topractical areas in
the field of building and civil engineering.
b) observe safe working habits in the laboratory
- §.1.3 Module Summary and Time Allocation — (66 Hours)
Code | Sub Content Time Hours
Module Thery | Pract | Total
Units
8.1.01 | Atormec « Description of Atomic 2 3 3
Structure Structure
and « Importance of
Bonding Outermost Electrons in
Chemical Bonding
« Features of Chemical
Bond
» Bond Type
8102 | Mole « Definitions of Terms | 2 3 2
. |-Concept——- | ~e-Chemical-Equations
Formulae » Oxidation/Reduction
and « Application in Redox
Chemical Reactions
Reactions « Role of Water in
- lonization : ¢
8.1.03 | Acids, « Definition of Terms z
Bases and « Strength of Acids and
Salts Bases ;
« Properties of Acids,
Bases and Salts _
X . Prsparatiﬂﬂ of a Given
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Code

Sub T

Illi']lj{lule
Units

Content

Sali

 §.1.04

Hardness of
Waler

+ Meaning of Hard Water

and Soft Water
s Causes of Hardness an

Water
« Process of Softening
Hard Water

ﬁm\\

Thery

-—

Pragy

e —

4

N (——

— ]

3

8.1.05

Polymers

+ Definitions of Terms
» Tynes of Polymers
« Disposal of Polymers

8.1.06

MNuclear
Chemistry

« Meamng of Radio
Activity

« Nature of Radio
Activily

« Radio Activity Decay
Service

« Application of Radio
1S5S0 type

« Non Destructive Testing

<

8.1.07

Optics

» Nature of Light

s Laws of Reflection
» Laws of Refraction
« Types of Mirrors

« Dispersion of Light
« Optical Instrument

8.1.08

Sound

* Sources of Sound
» Propagation of Sound
» Production of Sound

5.1.09

Mechanics

Crear
——

» Types of Forces

» Varying
~ # Uniformly Distributed
| » Concentrated
» Movements

28

38




Code Eﬁ;‘“—h—-—-—.__

r'_‘—'——.____-_‘_
C —
Modu)e ONtent Time H?.{E\\
— | Unitg Thery | Pray;
—a

m—- B Salt - L [y
m:;::ﬁhs of | Meaning of Hard Water | 4 [ 5
! and Sofl Water
* {Cavses of Hardness an
Water

* Process of Softening
Hard Water

8.1.05 | Polymers » Defmitions of Ternms 2 i
s Types of Polvmers
» [Dhsposal of Polymers

8.1.06 | Nuclear * Meaning of Radio 2 4

Chemistry Activity

» Nature of Radio
Activity

» Radio Activity Decay
Service

* Appheation of Radio
ISQ type

- * Non Destructive Testing
8.1.07 | Oplics « Nature of Light 4 4

* Laws of Reflection

* Laws of Refraction

* Types of Mirrors

» Dispersion of Light

» Optical Instrument

8.1.08 | Sound * Sources of Sound 4 8
» Propagation of Sound
* Production of Sound

8.1.09 | Mechanics » Types of Forces 6 6
* Varying

» Uniformly Distributed
» Concentrated

» Movements -
Total _ 28 aE

82
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B.1.01C

ATOMIC
gTRUCTURE AND
BONDING

Theory

Specific Objectives

By the end of the sub-

module umt, the trainee

chould be able to:

a) describe the structure
of an-atom

b) explain the
importance of
gutermost
electronics
chemical bonding

¢} outline the main
features of chermcal
bonds

d) explain the effect of
hond type and
etructure on the
physical properties
of common
construction
materials

Competence
The trainee should have
the ability 10 :

i) apply the atomiC
structure and
bonding in nuclear
chemisiry

i) relate bound tYPe
and structure 10
properties of
comimon
construction
materials

§.1.01T1

8.1.01T2

8.1.0173

2.1.017T4

g.1.01P0

8.1.01P1

83

Content
Descniption of
structure of an
atom
Importance of
outermost
electrons in
chemical bonding
Mamn features of
chemical bonds
10n1C

- covalent

- dative

- hydrogen
Effect of bond
type and strucfure
on physical
properties of
COTIIMOn
construchon
matenals

Practice

Specific Objective

By the end of the sub-
module unit, the frainee
chould be able to
analyse the effect of
bond type and somuchure
an the physical
properties of common
construction matenals

Contenl

Bond type and structure
on physical properties
of common construction
materials

g




8.1.02 MOLE CONCEPT

FORMULAE AND
CHEMICAL
REACTIONS

Theory
8.1.02T0  Specific Objectives
By the end of the su_l:--
module umit, the traimnec
should be able 1o
a) define the terms
mole;molar solution
and standard
solution
b) write balanced |
chemcal equations
¢} explain the process
of oxidabon and
reduchon
d) apply redox
reactions 1o
corrosion/reduclion
of ores
e) explain the role of
hyo m 10mzation

8.1.02C  Competence
The trainee should have
_ the ability 1o
1} explain the process
of oxidation/
reductipn
i) apply redox
reactions tp
corrosion/reductigp
of ores
1) perform €Xperiment

on electrolysis of
Water

84

Gﬂﬁl’ﬂ'm

g 1.02T1 Drzﬁninu“
terms 4
g.1.02T2 Chemicy
equatian,
2.1.02T3  Oxidatigy,
REdUEtiﬂn
8.1.02T4 Appleatiy,
. ]'E:dﬂ?i I'Eam'l:
2.1.02T5 Therole of
m iﬂnizah'm]
Practice
5.1.02P0  Specific Objeciiyy,

By the end of the i
module unit, the
should be able g
a) carry oot the
process of oy
and reductioy
b) apply redoy
reactions to

Conient
8.1.02P1 Oxidation/

Reduchon
8.1.02P2  Applicationd

redox reach
8.1.02P3 Theroledf

in ionizahol



g.1.03

1.1.03T0

B.1.03C

8.1.03T)
8.1.03T2

B.1.03T3

B.1.03T4

ACIDS, BASES AND
SALTS

Theory

Specific Objectives

By the end of the sub-

module unit, the traince

should be able to:

a) define the terms
acid, base and salt
and ph

b) explam the strength
of acids and bases

c) explam the
properties of
- acids
- bases
- salts

d) describe the
preparation of a
given sall

Competence
The tramnée should
have the abihty to:
i) determine the degree
of acidity/basicity of
a given substance
ii) perform acid/base
titrations in the
laboratory

Content

Definition of terms
Strength of acids and
Bases ,
Properties of Acids,
Bases and salts
Preparation of a Vel
salt
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FPractice

B.1.03PD  Specific Objectives

By the end of the sub-

module umt, the traince

should be able to:

a) determine the
strength of acids and
bases

b) carry out the
preparation of a
given salt

Content
Strength of acids and
bases
Preparation of a
given salt

8.1.03F1

8.1.03F1

HARDNESS OF
WATER

8.1.04

Theory

8.1.04T0 Specific Objectives

By the end of the sub-

module umt, the trainee

should be able to:

a) cxplain the terms
hard water and soft
water

h) outline the causes
of temporary and
permanent hardness

¢) explain the process
of softening hard

waler

Compelence
The trainee should
have the ability to:

§.1.04C



1) differentiate
between hard and
soft water

1) identfy the causes
of temporary and
permanent hardness

of water
1) sofien hard water

Content
Mcanmng of hard water

and soft water
8.1.04T2  Causes of hardness in
water
8.1.04T3  Process of softening
hard water

8.1.04T1

Practice

8.1.04P0  Specific Objective
By the end of the sub-

module umit, the trainee
should be able 1o soften
hard water

B.1.04P1  Content
Process of softening
hard water

8.1.05 POLYMERS

Theory

Specific Ubjectives

By the end of the topic
aul?-muduie unit, the
::;E.unﬁte should be ghe

a) define terms used ;p

b F'ﬂi}"mﬁl“i?,atfﬂn

) explain (he types of
Fﬂ]}mm‘izatﬁnn ?

8.1.05C

8.1.05T1

8.1.05T2

8.1.0573

8.1.05P0

8.1.05P1

8.1.05p2

'C] d]-m:“:ﬂliﬁ;t
nNatura gy, b
polymers

d) explain dis
polymers

Competenca
The traince shayy
the abiiity to:
1) distinguigh by
natural ang 35;
N polymers
1) observe saf;
ciispnsa‘]'mgm

Content
Definition of ter,
= MOnomers
- polymers
- polymeriz,
Types of polymer
- natural |
- synthetic
Disposal of pﬂ[}rlm!l

Practice

Specific Objective

By the end of the st

module unit, the [P

should be able to:

a) differenﬁateb&ﬁ
natural and syn
polymers

b) observe safe dif’]

of polymers

Content
Types of polymers
-~ mnatural
- synthetic
Disposal of polym*




i. g1 fily

8.1.06C

B.1.06T1

NUCLEAR
CHEMISTRY

8.1.06P0
Theory

Specific Objectives

By the end of the sub-

module umt the trainee

should be able to:

a) define radioactivity

b} explain the nature of
radioactivity

cj outiine a given
radioactive decay
SETVICES

d) state the application
of radio 1sotopes

¢) apply the principles
of radio activity m
non-destructive
testing

8.1.06P1

8.1.07

8.1.07T0

Competence

The trainee should have
the ability to apply the
principles of
radioactivity 1 non-
destructive testing

Content

Meaning of
radioactivity

Nature of radipactivity
Radioactivity decay
SETVICes

Application of radio
isotopes

Apply the principles of
radipactivity 1 non-
destructive testing

8.1.07C
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Practice

Specific Objective
By the end of the sub-
module uni, the tranee
should be able to apply
the principles of radio
aclivity In non-
destructive testing

Ceontent

Apply the principles of
radipactiviiy n non-
destructive testing

OPTICS
Theory

Specific Objectives
By the end of the sub-
module unit, the trainee
should be able to:
a) describe the nature
of light
b) state the laws of
reflection and
refraction
c) describe types of
mirrors and 1mages
formed
d) describe dispersion
of light
e) operale optical
instruments

Competence

The trainee should have
the ability to use
common optical
mstruments




¢) explainthe
production o
'rl

Contem Friah .
1
§.1.07T1 {433;2 ?rﬂﬂ%mjun g 1.08C  Competence
g 1.07T2 ]:;ws of refraction ' The tramee shoyj,
E‘] ﬂ?T3 T}.IPEB D:I' mj]TL'ITE thE Ehi}iw ID ]'E_-g-u ;
8.1.0774 - plane sound on the sy
_ curved _
g.1.07T5 Disper sion of light Conient
= . {lads g.1.08T1 Spurces of soung
FISmS T2  Propagation of sy
_ ];Eutaﬂgu]ﬂi‘ hlocks 8.1.08 s g
§.107T6  Optical instruments - Tiguids
. < AR - sounds
projecior oduction of
- magnifying glass §.1.08T3 Ir : pil][:h Sounf
y - loudness
HEARES - intensity
R1.07P0  Specific Objecinve . .
By the end of the sub- Practice
module umit, the trainee k)
should he able to 8.1.08FP0 Specific GEJ{EEFIW ‘
operate oplical By the end of the
mstrumenis module unit, thed
should be able 1€
Content a) describe how i
8.1.07P1  Optical instruments 15 pmpagaiﬁd
. -I'_‘.aTI'_]f.THE h:l ﬂ]‘l:ﬂ]}"ﬂﬂ the
> Fjegiod production
- magmfying plass
Content
8.1.08 SOUND :
8.1.08P1  Propagation of
Theor - ar
: - liquids
8.1.08T0  Specific Objectives - gounds
|
By the end of the sub. 8.1.08P1 Production®
module unit, the trajnee sound
should be able to: - pitch
2) describe the EOUrces - 1011[1:1'11.;355
of sound - intensity
b) describe how soung
1S propagated

&8



4109 MECHANICS

Theory

Specific Objectives

By the end of the sub-

module unit, the traince

should be able 1o:

a) describe type of
loads

b) define moments

¢) apply the principle of
moments

d) apply principles of

circular motion

g..0970

§.1.08C Competence

The trainee should have

the ability to:

1} distinguish the
type of loads

1) apply principle of
MOmEnts

ii1) apply principles of
circular motion

Content
Types of loads
) - Varying
- Uniformly
distributed
- Concentrated
Moménts
Principle of moments
Circular motion

8.1.00T2
El.l,ﬂrg'rg
810974

Fractice

. 81.09p0 Specific Objectives

3' By the end of the sub-
madule unit, the tramnec
should be able to:

89

8.1.09P]
8.1.09P1

a) apply the pnnciple
of moments

bh) apply principles of
circular motion

Content
Principle of moments
Principles of circular
Molon

Sugpesied
Teaching/Learning
Methods

- Discussion

- Demaonstration

- Field visits

- Practical exercises

Sugpested Learning

Resources

- Modem Inorganic
Chemustry by  F.
Liptrot

- Charts

- Internet

- Newspapers and

| magazines

Suggested Assessment
Methods

- Oral tests

- Written tests

Tools and Equipment
- Plane murrors

- Curved mirrors

- Prisms

- Rectangular blocks
- Camera projectors
- Magnifying glass



