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INTRODUCTION

SED305 — PRACTICUM IN SCIENCE TEACHING is meant to
acquaint you with basic skills on practical aspetd pedagogy of
science teaching.

WHAT YOU WILL LEARN FROM THIS COURSE
You will learn of the methods of teaching chemistupject.
COURSE AIMS

The aim of this course is to acquaint you with Iskih handling
practical issues and methods in the teaching ofowar science
subjects, namely Agricultural science educatiomldjy education,
Chemistry education, Computer education, Integratezence,
Mathematics education and Physics education.alsabksubject.

COURSE OBJECTIVES
By the end of this course, you should be able to:

0] Demonstrate skills in handling basic tools, apparat
equipments  etc, used in teaching science sisbjec

(i) discuss the uses and management of those tools and
equipments;

(i)  Demonstrate skills in improvising basic instrucabmaterials
needed in practical science teaching;

(iv)  Discuss precautionary steps required in handlirsiclscience
tools and equipments

WORKING THROUGH THE COURSE
To complete this course, you are expected to feadtudy units, and

other relevant books and materials provided hegyNational Open
University of Nigeria at the end of each unit ofruo
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Each unit contains self assessment exercises aoertain points in
the course, you are required to submit assignmimtassessment
purpose. At the end of the course, there is a fxalmination. This
course is expected to last for a period of one sane Below, you
will find listed, all the components of the coursé)at you have to
do, and how you should allocate your time to eaaih in order that
you may complete the course successfully and oa. tim

THE COURSE MATERIALS

National Open University of Nigeria will provide yo with the
following:

The Course Guide: This consists of seven Modulash daving a
number of units.

Also at the end of each unit are lists of booksefeRences and For
Further Reading. While you may not procure odrall of them;
they are essential supplements to the course ralateri

Modules and Study Units

MODULE 1: AGRICULTURAL SCIENCE EDUCATION

UNIT 1: SIMPLE FARM TOOLS

Unit 2 : FARM MACHINERY

UNIT 3: FARM SURVEYING AND PLANNING OF
FARMSTEAD

UNIT 4: MANAGEMENT OF FARM ANIMALS

UNIT 5: FISH FARMING

UNIT 6: SOIL AND SOIL EXPERIMENTS

UNIT 7: FLORICULTURE

UNIT 8: DISEASES AND PESTS OF CROPS

MODULE 2: BIOLOGY EDUCATION

UNIT 1: MICROSCOPY
UNIT 2: THE USE OF THE MICROSCOPE
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UNIT 3.
UNIT 4
UNIT 5:
UNIT 6:

COURSE GUIDE

TECHNIQUES IN BIOLOGICAL DRAWING
ECOLOGY

ABIOTIC FACTORS OF AN ECOSYSTEM
VARIATION IN ORGANISMS

MODULE 3:CHEMISTRY EDUCATION

UNIT 1:
UNIT 2
UNIT 3
UNIT 4
UNIT 5:
UNIT 6:

MODULE 4:
UNIT 1:
UNIT 2

UNIT 3:
UNIT 4 :

UNIT 5:

MODULE 5:

UNIT 1
UNIT 2

UNIT 3

UNIT 4

UNIT 5

UNIT 6
UNIT 7

Vi

SEPARATION OF MIXTURES
STANDARD SOLUTIONS
DILUTE SOLUTIONS
TITRATION EXPERIMENTS
QUALITATIVE ANALYSIS
SOLUBILITY OF SALTS

COMPUTER SCIENCE EDUCATION

ELECTRONIC MAILS
SPREADSHEETS

DATABASE

OPERATING SYSTEM/SOFTWARE

INTERNET
INTEGRATED SCIENCE EDUCATION

MICROSCOPY

QUANTITATIVE TREATMENT OF AN
ECOSYSTEM

HOW TO CREATE ANOTHER HABITAT FOR
ORGANISMS

ACTIVITY TO SHOW THE EFFECT OF LIGHT ON
A GROWING PLANT

ACTIVITY TO CHANGE THE LIGHT ENERGY
FROM THE SUN INTO HEAT ENERGY
FOOD TESTS

MEASUREMENT
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MODULE 6: MATHEMATICSEDUCATION

UNIT 1: INTRODUCTION TO SED305 MATHEMATICS
OPTION

UNIT 2: CONSTRUCTION OF LINES

UNIT 3: CONSTRUCTION OF ANGLES

UNIT 4: CONSTRUCTION OF TRIANGLES

UNIT 5: CONSTRUCTION OF QUADRILATERALS

MODULE 7 PHYSICSEDUCATION

UNIT 1: BASIC RULES AND OPERATIONS IN
CONDUCTING PHYSICS PRACTICAL ACTIVITIES
UNIT 2: PRECAUTIONS IN THE CONDUCT OF PHYSICS
PRACTICAL ACTIVITIES
UNIT 3: ATTITUDES TOWARDS PHYSICS PRACTICAL
WORK/ACTIVITIES

UNIT 4: PRACTICAL SKILLS OR PROCESS SKILLS IN
CONDUCTING PHYSICS PRACTICAL
ACTIVITIES/EXPERIMENTS

UNIT 5: PRACTICAL ACTIVITIES ON VARIOUS

BRANCHES IN PHYSICS
ASSESSMENTS

SED305 is a non- examinable. There are two aspettghe
assessments. First are Self Assessment Exer@geSs), which
provides continuous feedback as the candidate @segs with the
course, second is the Final Examination which isllg administered
through written exercises following online instioctal videos.

Log in to elearn.nouedu2.net with your matric numhbdower case as
username and password. Click on SED305 and clidRrantical Class
to watch the videos in your programme of choice

Candidates are required to attend to these erarc@ny discipline of
their offering, forward them to the programme Qioator concerned
for assessment and similarly submit to the educatiesk officer in
their respective study centres for upload in thASRo enable the

Vil
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Department credit scores to the affected candidatthe semestehe
course was registered. The contact details of thegrBmme
Coordinators are provided provided on the courgepa

SELF ASSESSMENT EXERCISES

You are advised to be sincere in attending to tkerotse.You are
expected to apply knowledge, information and skilhat you
have acquired during the course. At the end ofuthiés you will be
provided with probable answers to the SAEs.

Aside from your course material provided, you ateised to read and
research widely using other references which wilegyou a broader
viewpoint and may provide a deeper understandirtbesubject.

Ensure all completed assignments are submittedluedsile before set
deadlines. If for any reasons, you cannot corapjetur work on
time, contact your tutor before the assignmentus tb discuss the
possibility of an extension. Except in exceptioracumstances,
extensions may not be granted after the due date.

How to get the most from this Course

In distance learning, the study materials are iafigc
developed and designed to replace the lecturer. Hence
can work through these materials at your pace,adradtime
and place that suits you best.

Visualise it as reading the lecture ind of listening to .
lecturer.

Each of the study unit follows a common format. Tingt item is an
introduction to the subject matter of the unit duogdv a particular unit

viii
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is integrated with the other units and the coussa ahole. Next is a
set of learning objectives. These objectives lai know what you
should be able to do by the time you have complétedunit. Use
these objectives to guide your study.

On finishing a unit, go back and check whether lyave achieved the
objectives. If made a habit, this will further amice your chances
of completing the course successfully.

The following is a practical strategy for workirfgdugh the course:

o Read this course guide thoroughly.

o Organise a study schedule, which you must adhere to
religiously. The major reason students fail is thay get
behind in their course work. If you encounter diffties with
your schedule, please let your tutor know promptly.

o Turn to each unit and read the introduction andotijectives
for the unit.

o Work through the unit.The content of the unit itdeds been
arranged to provide a sequence for you to follow.

o Review the objectives of each study unit to confthat you

have achieved them. If you feel unsure about anyhef
objectives, review the study material or consulthwyour
tutor.

o When you are confident that you have achieved d'suni
objectives, you can then start on the next unitoc®d unit
by unit through the course and try to pace youdystso that
you keep yourself on schedule.

o After submitting an assignment to your tutor foadjng, do
not wait for its return before starting on the nertt. Keep
to your schedule. When the assignment is returmay,
particular attention to your tutor's comments.

o After completing the last unit, review the coursel repare
yourself for final examination. Check that you hacdhieved
the units objectives (listed at the beginning atheunit) and
the course objectives listed in this course guide.
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FACILITATORSTUTOR AND TUTORIALS

There will be specific time made available r fo
tutorial sessions, in support of this courseuYvill be
notified of the dates, time and location of thagdertals, together with
the name and phone number of your tutor, as soowoasare
allocated a tutorial group.

Your tutor will mark and comment on your assignnsekeep a close
watch on your progress and on any difficulties yoight encounter
and provide assistance to you during the coursau rust mail your
tutor marked assignments to your tutor well beftte due date.
They will be marked by your tutor and returned twyas soon as
possible.

Do not hesitate to contact your tutor by telephomemail or your
discussion group (board) if you need help.

The following might be circumstances in which yoaul find help
necessary. Contact your tutor if:

You do not understand any part of the study unith& assigned
readings.

You have difficulty with the self — tests or exees.

You have a question or problem with an assignmwitit, your tutor’s
comments on an assignment or with the gradirapaissignment.

You should try your best to attend the tutorialsThis is the only
chance to have face-to-face contact with your tudad to ask
guestions which are answered instantly. You can seraiany
problem encountered in the course ofyour study. Tain the
maximum benefit from course tutorials, prepareiestjon list before
attending them. You will learn a lot from particiipey in discussions
actively.
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SUMMARY
This course is designed to expose you to someipabckills that
would help you improve your science teaching anonigate
students’ interest and achievement in the studyasfous science
programmes

We, sincerely wish you the best, as you study these.

Xi
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MODULE 1: AGRICULTURAL SCIENCE EDUCATION

Reviewed and Reprocessed by
Ifeanyieze, Florence Obiageli
Department of Agricultural Education
University of Nigeria, Nsukka

UNIT 1: SIMPLE FARM TOOLS

D)
—XModule Introduction

In many parts of developing countries of the woddt agricultural
activities ae carried out with simple farm toolsnple farm tools are
handle-held devices that are used to carry out mptoated farm
operations. Simple farm tools are mostly used ireliging countries
due to small farm holdings and inability of farm&ysafford machines
and associated implements that make work easienyMd the
farmers are poor and so find it very difficult torphase sophisticated
machines and implements.

Manipulation of simple farm tools requires skillfigh the user must
possess to be able to handle each without injuoneself, others and
the tool itself. Ability to make use of these ®@lroperly results in
accomplishment of activities faster and better igypabf works
performed. The use of simple farm tools perfectyalfarmer makes
the product cleaner and attractive to buyers. deeaf simple farm
tools for large scale production makes work tediand discourages
many youth from taking agriculture as a professidme use of simple
farm tools should not frighten the youth becaus¢hefgood quality
products coupled with the fact that some farm dpmra are not
suited to the use of farm machines. Furthermorées riecessary to
start at low level and increase at higher later.

Some of simple the farm tools are explained insuoite to ten of this
book. A student is expected to study it carefutlyoe able to identify
appropriate tools for a particular farm operatiodjcate the uses and
how to maintain such tool in addition to capability answer
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guestions posed under ‘test yourself or self’.asBseat sections in
each unit. The sub units in module one are

Sub-Unit 1: SICKLE

SUB-Unit 2: MACHETE/CUTLASS
SUB-Unit 3: HOE

SUB-Unit 4: HAND TROWEL
SUB-Unit 5: SECATEURS

SUB-Unit 6: SHEAR

SUB-Unit 7: GARDEN FORK
SUB-Unit 8: SPADE

SUB-Unit 9: WATERING CAN
SUB-Unit 10: KNAPSACK SPRAYER

SUB-UNIT 1 SICKLE

N1.1 Introduction

A sickle is a necessary farm tools that is requibgda farmer in
carrying out farm operations. Certain positions egquired while
using a sickle and the maintenance of appropriasgtipn helps to
avoid injury on the farmer, others and the toolmtyfarm operation.

1.2. Intended Learning Outcomes (ILOs)

By the end of this lesson on sickle, the studembsilsl be able to
. Define sickle

Draw and label a sickle

Describe a sickle

State the uses of sickle

State the maintenance practices for sickle
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P |

111

@

Meaning and Description of a Sickle

1. 3. Main Content

A sickle is a special knife with a curved metaldgdamade of scraps
and a short wooden or metal handle. The convexgatie curved

metal is sharp while the other side is blunt. Tlewden handle is for
holding the sickle during farm operation

1.3.1. Diagram of a Sickle

Curved metal blade

Wooden handle

1.3.2. Uses of Sickle
It is used for harvesting cereal crops
It is used for cutting of grasses

N =
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3
N\

Clean and dry after use.

Sharpen blade when blunt

Oil or grease the metal part before storage toguenusting
Store away from moisture

” 1.4.

define a sickle

1.3.3. Maintenance practices for Sickle

PowpndE

Self-Assessment Exercise(s) 1

Describe a sickle
Draw and label a sickle
State two uses of a sickle

a kr 0w e

Outline four ways of maintaining a sickle

1. 5. Conclusion

A sicle is a necessary tool with a curved metadéland a short
wooden handle used for harvesting cereals and gsass

9,
1.6. Summary

A student should be instructed to use a sickl@enfield to carry out
appropriate farm operation while the teacher rtdms/her.
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n

Steps on how to use a sickle

1.7. References/Further Readings
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SUB-UNIT 2 MACHETE/CUTLASS

‘q
LT'™N2 1. Introduction

Machete can also be called cutlass. It is one @fricessary hand-
held tools used by a farmer for different farm @piens.

@

By the end of this lesson on cutlass, the studgald be able to
o Define Machete/Cutlass

2.2. Intended Learning Outcomes (ILOs)

° Draw and label a Machete/Cutlass

. Describe a Machete/Cutlass

. State the uses of Machete/Cutlass

o State the maintenance practices for Machete/Cutlass
- |

111}

=—=|? 3. Main Content

3
N\

A cutlass consists of a long metal blade and at $taodle. The metal
is broad and the tip can either be curved, flggmnted

Meaning of cutlass




SED305 MODULE 1

2.3.1. Diagram of a Cutlas

/ /’ — Metal blade
& 4

Short Wooden Handle

2.3.2. Uses of cutlass

It is used for cutting and clearing grasses

It is also used for planting of seeds

It can be used for harvesting of crops such asreaga

wN P

@

The following are ways of maintaining cutlass

1. Clean and dry after use.

2. Sharpen blade when blunt

3. Oil or grease the metal part before storage toguenusting
4. Store away from moisture.

2.3.3. Maintenanceof Cutlass
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1)

Self-Assessment Exercise(s)

Test Yourself
With a labeled diagram, describe a cutlass

State the uses of a cutlass
List four ways of how to maintain a cutlass

Practice the use of a cutlass in slashing grassbe ifield

2.3.4. Conclusion

A cutlass is a necessary tool with a metal blade arshort wooden
handle used for slashing grasses among other &esvi.

2.4. Summary
A cutlass is a hand-held tool that has a long migitedle and short
handle. Cutlass is used for slashing grasses,ipdpand harvesting

crops. It is preserved by sharpening, washingnh@ilmetal parts
among other..

M

Meaning of sickle, Importance of sickle, Steps owlto use a sickle

2. 5. References/Further Readings
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SUB-UNIT 3 HOE

@3.1. Introduction

A hoe is one of the simple farm tools used by fasme carrying out
certain specific farm operations

@

By the end of the lesson, the students should leetab
o define a hoe

draw and label two major parts of a hoe

use hoe to carry out farm operation

state the uses of a hoe

maintain hoe

3.2. Intended Learning Outcomes (ILOs)

3.3. Main Content

'C
\
LIMeaning of Hoe

A hoe is digging tool with a short broad metal bladd a wooden or
metal handle. The metal handle tappers at its dttd avtip that is
inserted into the hole in the handle.
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3.4. Diagram of a hoe

Wooden/metal handle

\@u blade
3.5. Uses of a hoe

1. Itis used for making mounds and ridges
2. ltis also used for weeding
3. It can also be used for digging holes

3.6. Maintenance of a Hoe

1. Clean and dry after use.

2. Sharpen blade when blunt

3. Oil or grease the metal part before storage to gmev
rusting

4. Store away from moisture

10
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1)

3.7. Self-Assessment Exercise(s)

Test yourself
1. With a labeled diagram, describe a hoe
2. State the uses of a hoe
3. List four ways of how to maintain a hoe

3.8. Conclusion

A student should be instructed to use a hoe irfidie to carry out
appropriate farm operation while the teacher asesssthe
performance..

19y,
3.9. Summary
A hoe is a hand-held tool that has a short broa@lnade and short
wooden handle. A. hoe is used for digging hole,divege and making

mounds or ridges It can be maintained by washiilgngometal parts
and keeping it in moisture free environment.

11
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SUB-UNIT 4 HAND TROWEL

; o
LT'™N4.1. Introduction

A hand trowel is one of the simple farm tools ussdfarmers in
carrying out certain specific farm operations.dtused by farmers
that are mostly in developing countries where ayecalture is not
yet fully mechanized.

G,

By the end of the lesson, the students should leetab

. Intended Learning Outcomes (ILOs)

o define a hand trowel

o draw and label two major parts of a hand trowel

o use hand trowel to transplant seedlings from nurder
permanent site

o state the uses of a hand trowel

o maintain hand trowel

i

1

===I4.3. Main Content
4.3.1.Meaning of a hand trowel

A hand trowel is small tool with a short wooden dianand a short
metal blade.

P

=—=14.3. 2. Diagram of a hand trowel

12



SED305 MODULE 1

Metal blad

Wooden handle

4.3.3. Uses of Hand Trowel

1. A hand trowel is used for transplanting seedling

2. Itis used for digging small holes

3. it is also useful when scrapping soil lump cleggn the metal
blade of hoe or cutlass.

4.3.4.Maintenance Hand Trowel

1 Clean and dry after use.
2. Oil or grease the metal part before storage toguenusting
3 Store away from moisture

Test yourself

Self-Assessment Exercise(s)

1. With a labeled diagram, describe a hand trowel
2. State the uses of a hand trowel
3. How will you maintain a hand trowel

13



SED305 PRACTICUM IN SCIENCE TEAGHIIN

4.5. Conclusion
A student should be instructed to use a hand trowehe field to

carry out appropriate farm operation while the tbac assesses the
performance..

4. 6.0 Summary
A hand trowel is a hand-held to that has a longai#ade and short
wooden handle. A. hand trowel is used for diggintetiransplanting

seedlings and scraping soil. Itit is maintainedsbgrpening, washing,
oiling metal parts and keeping it in moisture feewironment.

M

Study Stepwise process in using a hand trowel

4.7. References/Further Readings

14
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SUB-UNIT 5 SECATEURS

@5.1. Introduction

A secateur is a necessary farm tools that is reduiby a
Gardner/farmer in carrying out horticultural operas. Certain
positions are required while using a secateur hadiaintenance of
appropriate position helps to avoid injury on tlaeni and the tool
during farm operation

@

By the end of the lesson, the students should leetab
o define a secateur
draw and label two major parts of a secateur
use secateur to trim flowers
mention uses of a secateurs
maintain secateur

[ ]

[ ]

[ ]

[ ]

-
|8

5. 2. Intended Learning Outcomes (ILOS)

"
\
5. 3. Main Content

===I5.3.1 Meaning of A secateurs
A secateurs is a sharp strung scissors-like toptaming clippers that

has a pair of metal blade and handle with a secloitk located
between

15
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_ Security lock
5.3.2 Diagram of Secatur

Blade

Handle

S

5.3.3. Uses of secateurs

1. Itis used for cutting young branches of shrubstaess
2. It is used for cutting large vegetables with thsfalk like
pumpkins or fruits such as grape

5.3.4. Maintenance practices for secateurs

1. Clean and dry after use.

2. Sharpen blade when blunt

3. Oil or grease the metal part before storage to guev
rusting

4. Store away from moisture

16
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! ‘5 4. Self-Assessment Exercise(s)

Test yourself

1. Draw and label a secateurs

2. State two uses of a secateurs

3. Outline four ways of maintaining a secateurs

5.5. Conclusion

A secateursis a hand-held to that has a pair of metal blad@g a
handle. A.a secateurss used for cutting young branches of shrubs,
trees and large vegetables with thick stalk likemplins. It is
maintained by sharpening, washing, oiling metatpand keeping it

in moisture free environment.

A student should be instructed to use a secateutise field to carry
out appropriate farm operation while the teachersesses the
performance..

9y,

5. 6. Summary

Secateurds a hand-held tool that is used for trimming hesigind
flowers. It is maintained by washing, oiling mepalrts and keeping it
in moisture free environment.

M

Study
1. Importance ofkecateurs
2. Step by step procedure on how to seeateurs

5. 7. References/Further Readings

17
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SUB-UNIT 6 SHEAR

7 o
- N6.1. Introduction

A shear is a necessary farm tools that is requmed gardners and
farmer in carrying out horticultural operations.rae positions are
required while using a shear and the maintenancapptopriate
position helps to avoid injury on the farm and tbel during farm

operation.

@

By the end of the lesson, the students should leetab
define a shear

draw and label two major parts of a shear
use shear to trim flowers

mention uses of a shears

maintain shear

6.2. Intended Learning Outcomes (ILOs)

agrwnrE

mn
|

=] 6.3. Main Content

3
N\

6.3. Meaning of Shear

A shear is a scissors-like cutting tool that has tatades which
moves past each other during operation. It hasiraopanetal blade

and wooden handle.

18
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R
104

==6.3.1. Diagram of Shear

Blade

o It is used for pruning ornamental plants

R
104

=16.3.2. Uses of Shear

.
11 .
6.3.3Maintenance of Shear

1. Clean and dry after use.

2. Sharpen blade when blunt

3. Oil or grease the metal part before storage togmev
rusting

4, Store away from moisture

! |6. 4. Self-Assessment Exercise(s)

Test yourself
1. Describe a shear
2. What is a shear used for in the farm

3. Outline four ways of maintaining a shear

19
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6. 5. Conclusion

A shearis a hand-held tool that has a pair of metal bkau® handle.
It is used for pruning ornamental plants. It is mtained by
sharpening, washing, oiling metal parts and keejing moisture
free environment.

A student should be instructed to use a sheararfidid to carry out
appropriate farm operation while the teacher obsarvthe
performance and makes corrections where necessary.

9,
6.6. Summary
A shearis a hand-held tool that is used for for pruningasnental

plants. It is maintained by washing, oiling metalttp and keeping it
in moisture free environment

M

Find out other uses of shear
Study and practice the stepwise process of usisigear for pruning
plants.

6.7. References/Further Readings

20
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SUB-UNIT 7 GARDEN FORK

7 o
LT'™N7.0 Introduction

A garden fork is a necessary farm tools that isiiregl by a gardeners
and farmer in carrying out horticultural and ottiarm operations.
Certain positions are required while using a garderk. It is
necessary to use the for appropriately and carty noaintenance
practices effectively to ensure safety of the ojerand the tool.
Effectivel maintenance also helps the tool to lestger thereby
helping the farmer save money..

@

By the end of the lesson, the students should leetab
define a garden fork

draw and label two major parts of a garden fork
make use of garden fork

maintain garden fork

7.2. Learning Outcomes (LOs)

1.
2.
3.
4.

7.3. Main Content

Meaning of Garden Fork

A garden fork is long tool with groove wooden handind metal
blade with four tines/prongs. The blade has a holfwovision for
insertion of the wooden handle head where theyfastened with
either nails or other fastening devices. The grovehe wooden
handle helps the user to hold it firmly during cgm.

21
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7.3.1.Diagram of Garden Fork

&;\» Handle

V

Tines

7.3.2. Uses of Garden Fork

1. Itis used for loosening soil
2. Moving or spreading compost manure
3. Moving mulch materials

7.3.3. Maintenance of Garden Fork

1. Clean and dry after use.

2. Oil or grease the metal part before storage to gmev
rusting

3. Store away from moisture

7.4. Self-Assessment Exercise(s)

Test yourself
1. Describe a garden fork

2. What are the uses of garden fork

3. Mention three ways of maintaining a sh
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7.5.0 Conclusion

A garden forkis long tool with groove wooden handle and metal
blade that has tines or prongs. The blade haslavh@irovision for
insertion of the wooden handle head where theyfastened with
either nails or other fastening devices. The grovahe wooden
handle helps the user to hold it firmly during agm. This tool is
used mainly to loosen soil, move or spread commasture or mulch
materials on the farm land. To ensure that thid tast long and
perform required operation, it must be effectivehaintained by
cleaning, drying after use, greasing the metalspantd prongs before
storage in a moisture free environment to prevesting

19

7.6.0 Summary

A student should be guided to use a garden fotkenfield to carry
out appropriate farm operation while the teacherselves the
performance and makes corrections where necessary.

M

Find out other uses of garden fork
Study and practice the stepwise process of usoayd@en fork
for farm operation. ldentify another farm tool thaas the
same features with garden fork..

7.7. References/Further Readings
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SUB-UNIT 8 SPADE

€2
- 8.1. Introduction

A spade is a necessary farm tools that is reqused gardener and
farmer in carrying out horticultural and other faoperations. Certain
postures are required while using a spade. It cessary to hold
spade appropriately while using it for farm actest and carry out
maintenance practices effectively to ensure sajethe user and the
tool. Effective maintenance also helps the todiasi longer thereby
helping the farmer save money.

@

By the end of the lesson, the students should leetab
define a spade

draw and label two major parts of a spade
make use of spade in farm operations

carry out maintenance practice for spade.

8.2. Intended Learning Outcomes (ILOs)

1.
2.
3.
4.

8. 3. Main Content

8.3.1. Meaning of Spade

A spade is a simple farm tool with a rectangulaapghshort metal

blade and long metal handle. The long metal haadtee edge is in

the form of Y-shape with a short metal bar thasses the Y-shape at
the top. The cross bar and the Y-shaped edge sten&al together by
nails or screw.
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'C
\
LI 8.3.2.Diagram of Spade

; Metal bar

Handle

Metal Blade

8.3,3 Uses of Spade

1. Itis used for digging

2. Itis used for mixing things such as soil and manur

3. It is used for moving materials such e.g. moving sto a
head pan

8.3,4 Maintenance of Spade

e Clean and dry after use.

e Oil or grease the metal part before storage togmternusting
e Store away from moisture
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8. 5. Conclusion

A spade is long rectangular Y shaped tool with shwetal blade and
long metal handle. It also has a cross bar at ts@aped edge of the
handle which is fastened together by nails or scrEwe Y shaped

grove in the handle helps the user to hold it fyrliring operation.

This tool is used mainly for digging, mixing thingach as soil and
manure and moving materials such as soil or mantwea head pan

To ensure that spade last long and perform requoipedation, it must
be effectively maintained by cleaning, drying aftese, greasign the
metal parts and prongs before storage in a moi$teeeenvironment
to prevent rusting

|V<,f/|
8.6.0 Summary

A student should be guided to identify a spade gmather farm
tools. The should also be guided in the farm toaispade to carry
out appropriate farm operation while the teacherselves the
performance and makes corrections where necessary.

M

Study and practice the stepwise process of usisgagle to carry
sand.. ldentify another farm tool that has the sdsaures and
functions with spade...

8.7. References/Further Readings

26



SED305 MODULE 1

SUB-UNIT 9
WATERING CAN

€2
- 9.1. Introduction

A watering can is a necessary farm tools that tuired by a

gardeners and farmer in carrying out horticultumald other farm
operations to ensure presence of moisture forteghowth of crops.
Certain postures are required while using a wageman. It is

necessary to hold a watering can appropriatelyealnsing it for farm

activities. A farmer is expected to carry out mamance practices
effectively to ensure safety of the user and thel. t&ffective

maintenance also helps the tool to last longeretherhelping the
farmer save money.

9. 2. Learning Outcomes (LOSs)

By the end of the lesson, the students should leetab
define a watering can

draw and label two major parts of a watering can.
make use of watering can in farm operations
carry out maintenance practice for watering can.
State two reasons for maintain watering can

agrwnrE

9.3. Main Content : Meaning of Watering Can

A watering can is a receptacle tool made of met@s which can be
conveniently carried by the operator. It is shapetbrm of a bucket
with the top half covered while the other half |gea. At the front
near the bottom of the can is fixed a long metgepvith a bulb
shaped head, perforated at the head. The perfoiatzalled nozzle.
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9.3.1 Diagram of Watering Can

/ Nozzle

1001

9.3.2 Uses of watering can

A watering can is used for:
1. carrying and supplying water to seedling in the seuy,
vegetables on beds and flowers in the garden.
2. storing water for domestic and other uses espgciall
farming household with few containers.

9.3.3. Maintenance of watering can

The maintenance activities needed of a watering inalude the
following:

1. Use sharp brush to remove mud or dirt in the rose.

2. Paint the can to avoid rusting.

3. Wash the can regularly after use.

4. Always use clean water for watering to prevent kége of
the rose.
Store in a cool dry place.

o
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9.4. Self-Assessment Exercise(s)
Test yourself

Draw and label a watering can

Describe watering can

State four uses of watering can

Mention tfive maintenance practices for watering ca

el N S

9.3. 5. Conclusion

A watering can is a necessary farm tools thatasired by a in farm

for providing water or moisture for healthy grovethcrops. A farmer

is expected to maintain the can effectively to emsafety of the user
and the tool. Effective maintenance also helpstdloéto last longer

thereby helping the farmer save money

To ensure that watering can last long and perf@quired operation,
it must be effectively maintained by washing, dgyiafter use,
greasing and painting and storage in a moistueedneironment.

Vo7

9.6. Summary
A student should be guided to identify a wateriag emong other
farm tools. They should also be guided in the faorase a watering

can to supply water in to crops during dry periodsile the teacher
observes the performance and makes correctionsentemessary.

M

Study and practice the stepwise process of usingtaring can for
irrigation.

9.7. References/Further Readings
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SUB-UNIT 10 KNAPSACK SPRAYER

€2
- 10.1. Introduction

A knapsack sprayer is a necessary farm tools thaequired for
carrying out certain farm operations like spraywigherbicides or
fertilizers to ensure proper and healthy growthcaodps. Certain
postures and competencies are required while uaingnhapsack
sprayer. An operator of this tool requires certautfits to protect the
body from the content being sprayed. A farmer igeexed to carry
out maintenance practices effectively to ensuretgadf the user and
the tool. Effective maintenance also helps the tmollast longer
thereby helping the farmer save money.

@ 10.2. Intended Learning Outcomes (ILOs)
By the end of the lesson, the students should leetab

1. Describe knapsack sprayer
2. draw and label two major parts of a knapsack spraye
3. make use of knapsack sprayer in farm operations
4. carry out maintenance practice for knapsack sprayer
5. State two outfits to wear to protect the body when
suing knapsack sprayer

.

E===| 10. 3. Main Content

.

1]

10.3.1 Meaning of Knapsack Sprayer

|

Knapsack sprayer is a carrying tool made of tanteservoiur, pump,
and handle among others. The tank houses or hwidsssthe liquid
which flows through the nozzle as pressure is adpto the pump.
Ithe spayer disperses liquid through a hand-heldzleothat is
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attached to the presurised tank . the tank isysatunted on the
operator’s back

@ 10.3.2Diagram of Knapsack Sprayer

Tank

Pump handle

Nozzle

Lance

Pressure regulator

10.3.3 Uses of Knapsack Sprayer

e Itis used for applying herbicides
e Itis used for applying pesticides
e |Itis also used in the application of liquid fardr

10. 3.4 Maintenance of Knapsack Spayer

e Empty the tank of any liquid after use
e Wash with clean water after use
¢ Replace damaged parts as soon as possible
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1)

1. With a well labeled diagram, describe a knapsachkggr
2. What are the uses of garden knapsack sprayer
3. Mention three ways of maintaining a knapsack spraye

10.4. Self-Assessment Exercise(s)

10. 5. Conclusion

Knapsack sprayer is a necessary farm tools thatjigred in the farm
for sparying liquid fertilizers and herbicides tosere growth of
crops. A farmer is expected to maintain and progetit while using
the spryer effectively to ensure safety of the uaed the tool.
Effective maintenance also helps the tool to lastgér thereby
helping the farmer save money

To ensure that knapsack sprayer last long and nperiequired
operation, it must be effectively maintained by wag, drying after
use, and storage in a moisture free environment.

9,

10. 6. Summary
They should be guided in the farm to use a knapsaEyer to apply
chemical or inorganic manure in liquid form to comhile the

teacher observes the performance and makes carectivhere
necessary.

M

Study and practice the stepwise process of usskg@asack sprayer

10.7. References/Further Readings

Find out necessary apparels to wear when sprayiagicals on the
farm..
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Unit 2 FARM MACHINERY

"N1.1. Introduction

In most parts of the developing countries of theleyomost farm

operations are carried out by the use of simpia f@ols. These tools
make operations very tedious and uninterestings torcing youth or

young people out of agriculture. This means that uke of simple
farm tools makes agriculture activities scary fouths. Most farming
families making use of simple farm tools pray ttiegir children do

not suffer in the course of crop or animal produtti Youth also

seeing their parents using simple farm tools intlad agricultural

activities seek for none existing white-collar jabsulting to increase
in unemployment in most developing countries.

In the history of Agriculture, man has been stmyito improve
quality of products by exploring better and morécefnt ways of
raising crops and animals to satisfy industrial deds of the ever
increasing human population. The man’s efforts Iteduto the use
farm machines in agricultural production, procegsamd marketing.
Farm machinery is an enhance technology for useheén farm
operation which has the following advantages
1. Reduces and fatigue associated with farming
2. Quickens farm operation and improves timelinessparation
3. Increase in yield as a result of large hectareuod |
4. Increase in farmer’'s income and so richer with echa
standard of living
Better quality products
. Saves labour by replacing human labour and relgasiam
for other services.

o o

Despite these advantages there are some disadvargagssociated
with the use of farm machines which are:
1. Farm machines are very expensive beyong the refanfost
farmers.
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34

. The consistent use of farm machines leads to soil

compaction/destroy soil texture

Increase unemployment due to less or redundancharai
labour

Farm machine if not properly handle, could be Jeayardous
or risky to the operator.

It causes environmental degradation such as sosiar,
pollution among others.
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The following units were discussed in module B
SUB-Unit 1: TRACTOR

SUB-Unit 2: BULLDOZER

SUB-Unit 3: PLOUGH

SUB-Unit 4: HARROW

SUB-Unit 5: MAIZE SHELLER

SUB-Unit 6 BURDIZZO

SUB-UNIT 1 TRACTOR

€2
| 1.1 Introduction

A tractor is a very machine that forms the energideother farm
implements. It is used pulling and pushing otheplements like
plough, harrow, cultivator, rigder among others.

@

By the end of the lesson, the students should leetab
1. define a tractor.
2. draw a tractor and indicate the point of attachment
3. State the used of tractor.
4. Outline maintenance measures for tractor

1. 2. Intended Learning Outcomes (ILOS)
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1.3. Main Content

3.1 Parts of a Tractor

2 door roomy cab with Ergonomic design Comfortable
superior visibility and suspension seat
all-season comfort

Powerful 3-point
hitch contral with
fender switches
for easy hook-up3

Tiltable steering column __

Choice of Power Shuttie or
Power Shift Transmission —

X

S-year powertrain
\ Easy access controls

warranty — standard f./"

Independent and Front / Rear radial
electronic hydraulic PTO tires — standard

1.3.1 Uses

Tractor is used for the following farm operations
1. It can be used for ploughing, harrowing, mowing,
harvesting and planting depending on the attachment
mounted on the tractor.
2. It can be used as a means of transporting agrraliltu
inputs, produce and workers.

1.3.2Maintenance of Tractor

The following are maintenance operations for traar
1. Check the tire pressure before use

2. Fill the tank with fuel before use

3. Check the oil level daily and change the oil regula
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Take the tractor to a professional for servicinguiarly
Check battery before use
Clean regularly

1)

o oA

Self-Assessment Exercise(s)

Mention five ways of maintaining a tractor]

2. Name four implements that can be attached to a
tractor

1.4. Conclusion

Tractor is an important farm machine as it is usednanipulating
other farm implements to carry out farm operatiaih ease. It has
to be utilized based on specifications, the maener practices has
to be appropriately carried to ensure that it lastger...

1.5. Summary

They should be guided on how to couple an impletoemtractor.

M

Study and practice the stepwise process of coupliingctor.

1.6. References/Further Readings
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SUB-UNIT 2 BULLDOZER

‘q
LT'™N2 1. Introduction

A bulldozer is a heavy farm machine rarely usetaim. It is usually
used in virgin lands or where buildings are to tered or land need
to be leveled

@

By the end of the lesson, the students should leetab
1. define a tractor.
2. draw a tractor and indicate the point of attachment
3. State the used of tractor.
4. Outline maintenance measures for tractor

2.2 Intended Learning Outcomes (ILOSs)

-
11

=] 2.3. Main Content
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ChB
TRANSMISSION
POWER MODULE

EUCKET CYLINDER
ENGINE
RADIATOR
BUCKET

RIPPER CYLINDER
RIPPER

FINAL DRIVE
SPROCKET

IDLER

TILT CYLINDER ~ TRACK SPRING ROLLERS  TRACK GROUP

2.3.1Uses

e It is used for excavating the soil

e |Itis used for pulling down trees

e Itis used for removing heavy obstacles

2.3.2. Maintenance

e Check the tire pressure before use

e Fill the tank with fuel before use

e Check the oil level daily and change the oil redula
e Take the tractor to a professional for servicinguiarly
e Check battery before use
e Clean regularly

»

2.4.Self-Assessment Exercise(s)

1. Where is a bulldozer mostly needed.
2. Mention five ways of maintaining a bulldozer

3. Name four implements that can be attached to a@lonér
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2.5. Conclusion

Bulldozer is important in farm operations. It mb& maintained as
indicated to help it last longer

2. 6. Summary

A bulldozer is a heavy farm machine rarely usetaim. It is usually

used in virgin lands or where buildings are to bected or land that
needs to be leveled. It is mainly used in buildiogds and clearing
heavy virgitation.

LJ 2.7. References/Further Readings
1. Identify importance of bulldozer

2. How to draw a bulldozer

3. Parts of a bulldozer
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SUB-UNIT 3 PLOUGH

3.1

3. 2. Intended Learning Outcomes (ILOs)

By the end of the lesson, the students should leetab
define a plough

draw a plough

identify parts of a plough

carry out maintenance practices for a plough.

State two uses of a plough

AN e @ Q

P

1001

=] 3.3.1 Main Content
Plough is a farm implement used for primary tillag@eration in the

farm with aim of providing a conducive environmdot optimum
plant growth.
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107 Likit CONNEGTION

FRAME [RTENSI0M

STARZARY

STANGRRD
FURRDW WHE EL SPRIMNG

TURBEW WHEEL

UISC BRACKLT

3.3.2 Uses of Plough

1. Breaking up hard-dry and sticky soil into large psn
2. Burying legume crop and as manure.

42



SED305 MODULE 1

3. Turning soil to bury weeds.
e,
11

=] 3.3.3.Maintenance

The following maintenance activities are requiréd disc plough:
Clean after use.

Replace worn-out bolts and nuts.

Tighten loosed bolts and nuts properly.

Grease especially all threaded parts used for taalgu.
Straighten a tear or bend disc.

Paint the frames.

Oil the disc and joints when not in use.

Store in a cool and dry place after use.

N A WNE

©

Self-Assessment Exercise(s)

1. What are the uses of plough
2. How do you maintain a plough

3.4. Conclusion
plough is important in farm operations. It is usedprimary

tillage and must be maintained as indicated to heliast
longer

3. 5. Summary
A plough is a farm implement used in the farm wheuapled with the

tractor to carry out primary tillage of breakingetisoil into large
lumps.

M

3.6.0 References/Further Readings
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Types of plough, their differences and suitablesite use each.
SUB-UNIT 4 HARROW

‘q
1N 4.1. Introduction

A harrow is an implement coupled to a tractor rorycaut
secondary tillage.

4.2. Learning Outcomes (LOSs)

By the end of the lesson, the students should leetab
define a harrow

draw a harrow

identify parts of a harrow

carry out maintenance practices for a harrow.

State two uses of a harrow

=—=|4.3.0 Main Content

—
5’ agrwnrE

Harrow is an implement coupled to a tractor to\camut secondary
tillage operation. There are two types of tractat Hdisc harrw is
mostly used in the tropics due to the presenceaushss and stones.
The discs in a disc harrow consists of a disc withven diameter
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.
=] 4, 3.1Uses
e Itis used for breaking down soil clods
e It is also used for covering seeds after they hbaeen
broadcasted

4.3.1 Maintenance

1. Paint the frame and outer surface to prevent mustin
2. Regularly apply grease to the bearings

3 Replace worn-out bearings

4 Tighten loose nuts and bolts

4. 4. Self-Assessment Exercise(s)

1. With a well labeled diagram, describe a harrow
2. What are the uses of harrow

3. Mention three ways of maintaining a harrow

4.5 Conclusion

Harrow is an implement coupled to a tractor to\camut secondary
tillage operation. There are two types of tractat disc harrow is
mostly used in the tropics due to the presencéuofizs and stones.

9,

Harrow is an implement coupled to a tractor to\camut secondary
tillage operation. There are two types of tractat disc harrow is
mostly used in the tropics due to the presencéuafiss and stones

M

1.6.  Summary

4.7. References/Further Readings
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Differences between two types of harrow
SUB-UNIT 5 MAIZE SHELLER

€2
- 5.1. Introduction

Shells or cobs of certain grain crops like maizeeh#o be pre-
processed to make them suitable for eating. Shedleused in
removing the shells of these crops..

@ 5.2. Intended Learning Outcomes (ILOs)

By the end of this unit, the students should be &l

1. Draw a simple Sheller

2. Name two other crops that can be shelled
3. Name uses of a Sheller

4. state ways of maintaining a Sheller.

5. 3.0 Main Content
A maize sheller is a cutting-edge tool that helpggh maize. It is a

new type of machine designed for shelling maizelltieg to faster
maize processing.
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5. 3.1Uses

It is used for separating maize from the cobs. Thahelling
of maize.

5. 3.2 Maintenance

Paint the outer surface to prevent rusting.
Regularly apply grease to the bearings

Replace worn-out bearings

Tighten loose nuts and bolts

Fill the tank with fuel before use

Check the oil level daily and change the oil regula
Clean regularly after use

©| wroren-B - BN

5.4. Self-Assessment Exercise(s)

1. Name three farm produce that require a Shelleprfocessing

2. How would you maintain a Sheller to avoid accumatatof
dirt
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5.5. Conclusion

A Sheller is machine used in removing the shelltheke crops..like
maize.

9,

5.6. Summary

A maize sheller is a cutting-edge tool that he®ove maize from
the cob.

M

Find out other crops that can be shelled with Hetlar

5.7. References/Further Readings
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SUB-UNIT 6
BURDIZZO

.I;G.l. Introduction

A burdizzor is a castrating instrument which achgva humane
castration of livestock by severing the testicalard without injury to
the scrotum.

6.2. Intended Learning Outcomes (ILOSs)

By the end of this chapter, the students shoulakibe to
1. define burdizzo
2. use burdizzo to castrate a ruminant animal
3. state how to maintain a burdizzo

6. 3.0 Main Content

6.3.1. Sub-Section

A burdizzor is a castrating instrument which ackg&wa humane
castration of livestock by severing the testicutard without
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injury to the scrotum. It is used in castrating m@amt animals like
goat. The aim of castration is to mke the animalildoor fatten
the animal for higher income.

6.3.2How to carry out bloodless castration:

1. Restrain the calf of about 4-10weeks old to bérated down
in preferred position .

2. Feel the scrotum with hand to identify the two rdige
testicular cords inside

3. Hold the scrotum in one hand, work the spermaticd c
within the scrotal sac to the side of the scrotum

4, Clean the skin arouns the scrotum and disinfect

5. Clamp the instrument for castration (Burdizzo) @bbunch
above the testicle.

6. Take the Burdizzo in the right hand and using #fe hand

push the cord to the side between the jaws of theliBzo and
squeeze hard.
take the Burdizzo in the left hand and crush therocord
Hold the instrument for about 3-5 seconds.
Repeat the same procedure for the other cord egstirat the
instrument is clamped about one inch below thé ficsnt.

© o~

6. 3.3 Uses
It is used for castrating livestock like goat, leatind others

6.3.3 Maintenance of a burdizzor
1. Wash and dry after use

2. Disinfect before use

3. Store in a cool dry place
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! 6.4. Self-Assessment Exercise(s)
1. State major use of a burdizzor
2. What are the maintenance practices for a burdizor

6.5. Conclusion

Burdizzor is a necessary farm tools in animal secthat is required
by farmers for castrating ruminants for healthyvgtoand fattening.
A farmer is expected to maintain the tool effedyi® ensure safety
of the user and the tool. Effective maintenance hkps the tool to
last longer thereby helping the farmer save money

To ensure that burdizzo last long and perform reguoperation, it
must be effectively maintained by washing, dryifigrause, greasing
and storage in a moisture free environment inatkpt.

9,

6.6 Summary
A student should be guided to identify a burdiznorg other similar
farm tools. They should also be guided in the fewmse a burdizzo

while the teacher observes the performance and snakgections
where necessary.

M

6.7. References/Further Readings

Study Burdizzo critically
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UNIT 3: FARM SURVEYING AND PLANNING OF
FARMSTEAD

N1.1. Module Introduction

Farm survey is the process by which measuremernendfare made
on the farm. It is also the process of measurirdy mapping out of
the position, height, size and boundaries of fanchla These
measurements are presented in the form of taldkass pr layouts for
specific purposes

Importance of farm surveying and planning

o It helps the farmer to know the area of the farmlan

o Farm survey helps in producing a farm map

o Farm survey is important in the registration ofinféand and
the issuance of certificate of occupancy (C of O)

o Farm survey plan can be used as collateral forsloan

o Farm surveying reveals the gradient of the farmland

o It helps the farmer to properly locate the possiart the
intended farm buildings and structures

° It helps the farmer to determine the amount of Aeadlting
materials, fertilizers and other agrochemicalsegaibed in the
farm.

o It also helps to determine the boundaries of thml&nd.
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This UNIT has ten Sub-unit which were the following
Sub-Unit 1: RANGING POLE

Sub-Unit 2: RANGING POLE

Sub-Unit 3: GUNTER’S CHAIN

Sub-Unit 4: MEASURING TAPES

Sub-Unit5: CROSS STAFF

SubUnit 6 PRISMATIC COMPASS
SubUnit7 THEODOLITE

SubUnit 8 PEGS AND BEACON
SubUnit 9 SPIRIT LEVEL

SubUnit 10 PLANNING OF FARMSTEAD

SubUNIT 1
RANGING POLE

€2
1.1 Introduction

A ranging pole is a necessary farm tools that guired in farm
surveying. The operation requires unique posturbgewusing the
tool. It is necessary to hold the tool appropriatghile using it for
farm activities. A farmer is expected to carry auiintenance
practices effectively to ensure safety of the asel the tool.

@

1.2. Learning Outcomes (LOS)

By the end of this chapter, the students shoulalibe to
1. draw an label a ranging pole

2. state how to use a ranging pole

3. indicate how to maintain a ranging pole
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1. 3.0 Main Content

Meaning of Ranging Pole
A ranging pole is made of wood, steel or bambooenmitof 2m to

3m long with steel point at the bottom (if madewnaiod or bamboo)
and is painted alternatively black and white oraad white.

1.3.1. Diagram of Ranging pole

@ 1. 3.2. Uses Ranging Pole

e Itis used for marking areas
e Itis also used to set out straight lines

e Ranging poles are used to mark points which must be
seen from a distance
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1. 3.3. Maintenance Practices for Ranging Pole

e Clean after use
e Store in a cool dry place

! 1.4. Self-Assessment Exercise(s)
1. What the steps in using ranging pole
2. What is the measurement value of ranging pole

9,

1.5. Conclusion

Ranging pole is an important tool in surveying. Tgwe hs
different colours.

M

How can a farmer use ranging pole.

1.7. References/Further Readings

SubUNIT 2
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ARROWS OR PINS

; o
LT'™N2.1 Introduction

Arrows and Pins are necessary farm tools that dgired when
surveying farmland/stead. Certain postures and etengies are
required while surveying and it is only competersieruthat can
manipulate them effectively A farmer is expected darry out
maintenance practices effectively to ensure sabétyhe user and
these tools. Effective maintenance also helps dbé tb last longer
thereby helping the farmer save money.

@ 2.2. Intended Learning Outcomes (ILOs)

By the end of this chapter, the students shoulabbe to

Describe arrow or pins

draw arrows and pins noting the major differencéwnben
them

State uses of arrows or pins

Outline reasons for maintain arrows and pins

’ > w A o

(S

Tl

1.3.0 Main Content

1.3.1.Meaning of arrow

E

An arrow or pin is a stout wire pointed at one &ndpenetrating into
the ground, and with a loop at the other end. Amvaris usually
30cm to 40cm long or more.
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1.3.2. Diagram of Arrows

1
1
1

=—|1. 3.2 Uses of Arrows and Pins

MODULE 1

e They are used to mark the end of the chain length
e They are also used to mark points during surveging

building farmhouses

1. 3.3Maintenance
e Clean after use
e Store in a cool dry place

n1.4.

Self-Assessment Exercise(s)

Draw an arrow used in farm surveying
Describe farm surveying arrows or pin
What are the uses off survey pins

Outlines two ways of maintain arrows

PowpnE
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19,

1.5. Conclusion

Arrows are is important tool in surveying.

M

How does a surveyor utilize Arrows?.

1.6. References/Further Readings
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SubUNIT 3
GUNTER’S CHAIN

, o
Ik L3.1. Introduction

Gunter’'s Chain is a very necessary farm tools ithaequired when
surveying farmland/stead. Certain postures and etengies are
required while surveying and it is only a competasér that can
manipulate the tool effectively A farmer is expect® carry out
maintenance practices effectively to ensure sabétyhe user and
these tools. Effective maintenance also helps dbé tb last longer
thereby helping the farmer save money.

@

By the end of this unit, the students should be &l
1. define a chain used in surveying
2. State the uses and how to maintain a Gunter’s chain

3.2. Intended Learning Outcomes (ILOs)

=—=I3.3. Main Content

3
N\

Gunter’s chain is a dumb-bell in shaped steel wirgds. The links of
Gunter’s chain are normally joined together by ¢hneetal rings. The
handle at each end is made of brass. It is 20.12rméong and is
divided into 100 links, and each link is 0.2012mdo

3.3.1 Meaning of Gunter’s Chain
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3.3.2. Gilnter's

3.3.2Uses of Chains

1. Chains are used to achieve the following operations
2. Measuring horizontal distance especially in swa@as.
3. Determining straight line(s) of a farm.

@

The following maintenance activities should be gite chains:

1. Remove soil that may clod on the links during use.

2. Rub oil lightly on the links to avoid wearing agthngs move
on each other.

3. Wash and dry after use.

4. Fold up the links and bind properly before storing.

3.3 .3 Maintenance
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5. Apply oil if it is to be stored for a long periodé@store
in a dry and airy place.

3. 4. Self-Assessment Exercise(s)

Define Gunter’s chain

What is the length of a Gunter’'s chain?

How many links has a standard Gunter’s chain?

What is the measure of each link?

Mention two uses of Gunter’s chain

Outline five ways of maintaining a Gunter’s chain

What are the stepwise process in use Gulnter’s chmain
determining the size of a farmland.

NoakswhNpE

3.5. Conclusion

Gunter’s Chain is an important tool in surveyingheT pole hs
different colours.

M

Steps on how to use gunter’s chain in determinimg dize of a
farmland.

3.6. References/Further Readings
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SubUNIT 4
MEASURING TAPES

7 o
1L L 4.1. Introduction

Measuring Tape is a very necessary farm toolsishegquired when
surveying or measuring the size of a farmland/st€adtain postures
and competencies are required while using tapeamdeit is only a
competent user that can manipulate the tool elfelgtifor accurate
measurement A farmer is expected to carry out r@aarice practices
effectively to ensure safety of the user and taple. rEffective

maintenance also helps the rate rule or measuaipg to last longer
thereby helping the farmer spend les in purchasew ones.

@

By the end of this unit, the students are expetetkfine tape
1. State uses of tape
2. Outline ways of maintain tape rule
3. Make use of tape rule in taking measurement

.2. Learning Outcomes (LOS)

1

=—=|4 3. Main Content

3
N\

Tapes are graduated in centimeters and meters. ditteegommonly
available in lengths of 5, 10, 15, 25, 30, 50 a@ fneters. Metallic
cloth and steel tapes are commonly in availableagmiculture.

Metallic cloth tape is enclosed in a circular lemtbase with a screw

4.3.1 Meaning of a Tape
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roller for winding it up after use while steel tape made of flat
ribbons enclosed in a circular leather box

*

4.3.2 Picture of measuring Tapes

Metallic cloth tape

Steel tape
Ll 4.3.2. Uses
o It is used for measuring distances
o It is also used in determining straight angles
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'C
\
4. 3,3 Maintenance

o When wet, the tape should be dried before windiagkhnto

its case
o Roll back the tape into the case when not in use
o Wind back smoothly or gently into casing after use.
o Oil the roller brass handle if it stiffen.

4.4, Self-Assessment Exercise(s)

1. What can tape be used for?
2. How can a farmer ensure that his measuring tappst la
longer?
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SubUNIT 5
CROSS STAFF

, o
Ik L5.1. Introduction

Cross Staff is one of surveying tools required wiseinveying or

measuring a farmland/stead. Certain postures antpet@ncies are
required while using Cross Staff and it is onlycanpetent user that
can manipulate Cross Staff effectively for accunaeasurement A
farmer is expected to carry out maintenance presteffectively to

ensure safety of the user and Cross Staff. Effeechaintenance also
helps the Cross Staff to last longer thereby hglpie farmer spend
less in purchasing new ones.

@

5. 2. Learning Outcomes (LOSs)

1. State uses of cross staff
2. Outline ways of maintain cross staff

mn
|

=—=| 5.3.0 Main Content

'C
\
J 5.3.1 Meaning of Cross Staff

A cross staff consists of a head, leg and four hagtas with
vertical slits for sighting through
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/] | [ Eve slit

Sighting
vane

-

|
.JIL?ITT\ stand

rod

Cross Stafr

5.3.2 Uses of cross staff:

Cross staff is used for
1. Setting out a right angle at a given point on sebae.
2. Determining the foot of a perpendicular from a giy®int
to a given baseline.
3. Setting long offsets to important objects.

@

The following maintenance activities should be iearout on cross
staff:

5. 3.3Maintenance

Clean properly after use.

Oil the metal part to avoid rusting.
Keep away from fire and termite.
Store in cool and dry place.

j’ 5.4.  Self-Assessment Exercise(s)

1. state uses of a cross staff

PwnpPE
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2. what are the maintenance measures of a cross staff
5.5 Conclusion
Cross Staff is a necessary farm surveying tool irequby
farmers for accurate determination of farm detdilbas to be
used and maintained based on specifications

1 5.6. Summary

A student should be guided to identify cross staifbng other
similar farm tools. They should also be guidedhe farm to
use a cross staff while the teacher observes thierpgance
and makes corrections where necessary.
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SubUNIT 6
PRISMATIC COMPASS

€2
L N6.1 Introduction

Prismatic compass is a very necessary farm toas ith required
when surveying or measuring the size of a farmktedd. Certain
postures and competencies are required while ugingmatic

compass and it is only a competent user that canpwlate the tool
effectively for accurate measurement A farmer ipeexed to carry
out maintenance practices effectively to ensuretgadf the user and
the tool. Effective maintenance also helps the leillonger

@'6.2. Learning Outcomes (LOs)

By the end of this unit, the students are expetdetkfine tape
1. describe Prismatic compass
2. State uses of Prismatic compass
3. Outline ways of maintaining Prismatic compass
4. Make wuse of Prismatic compass in taking farm
measurement

P

==I6.3 Main Content

6.3.1Meaning of Prismatic
Prismatic compass is a surveying equipment thaahglass top case
of diameter approximately equal to 115 mm fixedtpod. It is an

important tool for surveying and requires expertisgs manipulation
to help obtain accurate measures.
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111

6.3.2: picture of a Prismatic Compass

6.3.3: Uses of Prismatic Compass
e Itis used for taking bearings
e Itis used for measuring angular distance

6.3.4. Maintenance

It should be stored in a dry place after use
Clean with a soft duster after use.

Apply machine oil on the hinges and tripod.
Keep away from the reach of children.
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! 6. 4.0 Self-Assessment Exercise(s)

Test yourself

Define a prismatic compass

What are the uses of a prismatic compass

Advice a farmer on how to maintain a prismatic casy

5. Conclusion

Prismatic compass is a necessary farm surveyirigeqaired

by farmers for accurate measurement. It can onludasl by
experts and need to be used and maintained based on
specifications.

ownkE

6.6. Summary

A student should be guided to identify prismatienpass among
other surveying equipment or instrument for detamg size of farm

M

Practice the use of Prismatic compass study preceauny measures
in using the tool for effectiveness

6.7. References/Further Readings

70



SED305 MODULE 1

Sub-UNIT 7
THEODOLITE

€2
N 7.1. Introduction

Theodolite is a basic surveying instrument thategquired
when surveying or measuring the size of a farmktedd.
Certain postures and competencies are requirece wisiing
Theodolite and it is only a competent user that cake use
of this tool effectively for accurate measuremerguiveyor is
expected to carry out maintenance practices efgtito
ensure safety of the user and the tool. Effectiantenance
also helps the tool last longer thereby savingfaineer from
unnecessary expenditure.

@ 7.2. Intended Learning Outcomes (ILOs)

By the end of this unit, the students are expetiabkfine tape
1. describe Theodolite

2. State uses of Theodolite

3. Outline ways of maintaining Theodolite

4. Make use of Theodolite in taking farm measurement

P

mn

11| _
=—7.3. Main Content

'C
\
J 7.3.1 Meaning of Theodolite

A theodolite is a basic survey ing equipment usedaking

horinzontal and vertical lines during surveyingcaonsists of a
telescope, horizontal and vertical plates, levedsrews
erecting eye-piece. The telescope is usually maouatel can
rotated to directed positions when taking measun¢énos

horizontal or vertical planes.
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pasy
104

=—|7.3.2 Picture of a Theodolite
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7.3.3 Uses of Theodolite

e Itis used for measuring horizontal and verticajles
e Itis also used for locating points on a line

@ 7.3.4 Maintenance of Theodolite
e Itis should be cleaned and stored in a dry place
e The metallic stands should be oiled before stoting
prevent rusting
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1)

Test yourself
1. Draw and label a theodoloite
2. What are the uses of a theodolite
3. In what ways can you maintain a theodolite

7.4. Self-Assessment Exercise(s)

7.5. Conclusion

Theodolite is a necessary farm surveying tool megliby
farmers for accurate determination of farm horiabrand
vertical measurement. It can only be used by eg@erti need
has to be used and maintained based on specifisatio

7.6. Summary
A student should be guided to identify theodoliteoag other
surveying equipment the instrument for determining
horizontal or vertical planes

M

Practice the use of Theodolite and study precaation
measures in using the tool for effectiveness

7.7. References/Further Readings
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Sub-UNIT 8
PEGS AND BEACON

€2
LN 8.1. Introduction

Pegs and Beacons are basic surveying instrumenireelq
when surveying or measuring the size of a farmktedd.
Certain postures and competencies are requirece wisiing
pegs and Beacons to indicate boundaries of farralaAd
farmer is expected to carry out maintenance prEgtic
effectively to ensure safety of the user and tlod tBffective
maintenance also helps the tool last longer thesabing the
farmer from unnecessary expenditure.

@ 8.2. Learning Outcomes (LOSs)

By the end of this unit, the students are expetiabkfine tape
1. describe Pegs and Beacons

2. State uses of Pegs and Beacons

3. Outline ways of maintaining Pegs and Beacons

4. Describe stepwise process in using Pegs and Beacons

=—=I8.3. Main Content
| 5
\

Pegs are short stick or rod used in fastening thingether. It
is usally driven on the ground to mark the boundafya
farmland. Beacons refer to survey tool positionel a
determined boundary of a farmland. The objectiveusihg

beacon is to serve as a magor interface links legtyaéan and
the land area that represented in the survey plam.beacon
can be made of stone, concret or other naturalifestthat
helps in indicating boundaries in individual farrselanf. In

some case a signal light may be attached to theohea give

8.3.1 Meaning ofPegsand Beacons
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a sign of warning of danger. Either pegs or beaaars be
used for the same purpose..

8.3.2 Picture of Pegs
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8.3.3 Picture of Beacon or pillar
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8.3.4 Uses of Pegs and Beacons

1.

w N

Both Pegs and |Beacons are used for marking pamnts

a land during measurements

Beacons are used for indicating boundaries

Beacons are also used for identifying measured or
surveyed areas.

@ 8.3.5 Maintenance of Pegs and Beacons

Pegs or beacons should be cleaned after use

Each should be used appropriately

Pegs and Becaons should be stores in a dry plage wh
not ready for use

@

8. 4. Self-Assessment Exercise(s)

5.0

Conclusion

Pegs and Bacons are very important in farm surgeyimey
can be used effectively by experts and they neeoetased
and maintained based on specifications.

(o
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A student should be guided to identify pegs andcdoea
among other surveying equipment the instrument.

LJ 8.6. References/Further Readings

Practice the wuse of pegs and Beacons. Also study
precautionary measures taken while using

a) Pegs

b) Beacons
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SubUNIT 9
SPIRIT LEVEL

€2
L N9.1. Introduction

Spirit Level is one of the basic surveying instrunesquired
for surveying or measuring the size of a farmlaieds.
Certain postures and competencies are requirece wisiing
pegs and Beacons to indicate boundaries of farralaAd
farmer is expected to carry out maintenance prEgtic
effectively to ensure safety of the user and tlod tBffective
maintenance also helps the tool last longer thesabing the
farmer from unnecessary expenditure.

@ 9.2. Intended Learning Outcomes (ILOs)

By the end of this unit, the students are expetiabkfine tape
describe Spirit Level

. State uses of Spirit Level

Outline ways of maintaining Spirit Level

Describe stepwise process in using Spirit Level

PowpnPE

1

=—=19.3. Main Content

'C
\
J 9.3.1 Meaning of Spirit Level

A Spirit Level is surveying equipment deliberatesigaed to
show the horizontal or vertical areas of a farmldhdan also
be described as a tool used for determining thallphnature
of a farmland.
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9.3.2 Picture of a |Spirit Level
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82

[H_m 9. 3.3. Uses of Spirit Level
e |t is used for measuring the height of distant {sin
relation to a bench mark
111 | g
=] 9.3.4 Maintenance of Spirit Level
e Itis should be cleaned and stored in a dry place

e The metallic stands should be oiled before stoting
prevent rusting

9.35.0 Conclusion

Spirit level is very important in farm surveyinds leffective
use depends on the level of expertise of the udee. tool
must be effectively used and maintained based on
specifications.

V<)'/|
9.6. Summary

A student should be guided to identify a spiriteleand
practice its use forr surveying.

M

Watch a video on how to use Spirit leve in U-Tube

9.7. References/Further Readings
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SubUNIT 10
PLANNING OF FARMSTEAD

€2
~_N10.1. Introduction

A Farmstead refers to all the different types of
buildings and structures that are found in the faExamples
of farmstead include greenhouses, cribs, barnsl, gfes and
farm dwellings among others. Many activities in faem are
carried out in the farmstead, hence the need fondead
planning.

Farmstead planning is a drawing or diagrammatic
representation or arrangements for the layout ef fdrm
buildings, structures and various enterprises. TEnmstead
must be planned by considering certain factors.

@ 10.2. Learning Outcomes (LOs)

By the end of this unit, the students are expetiabkfine tape
1. describe a farmstead

2. State reasons for planning a farnstead

3. Outline factors to consider when planning a fareste

.3. Main Content Planning of farmstead by
adopting 3-4-5 Method of Farm Surveying

'C
\
LI 10. 3.1 Factors considered in planning a farmstead

o Topography: farm buildings should be sited on
elevation to create room for good drainage
o Market: the nearness of the market where the peduc

will be sold should be considered in farmstead
planning. This makes the transportation and other
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logistics needed to convey the produce to the nbarke
easier

Water source: agricultural activities require water
either as drinking source for livestock, irrigation
processing or for cleaning purposes. Water shoald b
readily available for use in the farm.

Soil type: the soil around farmstead should be well
drained to avoid problems associated with water-
logging while the fertile soils should be utilizedcrop
cultivation and the less fertile ones used for yast
Accessibility: the farm should be easily accesstble
enable easy movement of inputs and outputs.
Drainage: in planning a farmstead, it should beiests
that the farm is well drained to avoid flooding.

Manure management: in farmstead planning involving
livestock production, considerations should be made
on how to effectively manage the manure produced
from the farm without causing environmental
problems or breaking prevailing laws.

Expansion: considerations for future expansionthef
farmstead should also be considered while planning.

It is necessary to survey a farmstead to know tize and
determine areas where each build and structuret® dre located.
The common method adopted in farm surveying is 3hé 5

method

10.3.2 Meaning of 3-4-5 Method in Farm Surveying

This is a method of mapping out a right angle glann the
farmland using the Pythagoras theorem

84
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\

10.3.3. How to Use THE 3-4-5 METHOD
1. Attach two ropes of lengths 3m and 4m respectivels
ranging pole erected at the centre of the farmland.
Stretch the ropes and set one of them as a baseline
Extend the two free ends of the ropes, while
maintaining one as a baseline, until the distance
between them is 5m.
4. Mark out the two arms, any of which can be exterdeal

desired length through sighting.

wn

To extend the lin€A to pointX by sighting, another ranging
pole is erected on poiAt and, a third one is held around point
X. Somebody then stands behind the pole on fgojrtloses
one of his eyes and sights the pole on pAintle then directs
the person holding the third pole to move behirel fible on
point A until he can no longer see the pole on posndX
while still holding one eye closed’he third pole is then
erected on this poinfThis indicates that pointS, A andXare
on the same straight line. You would not be ablesde the
poles on points A and X because pGles perfectly covering
pole A and poleA is perfectly covering polX. Arm CB can
also be extended this way. A square or rectandayaut can
therefore be construct day this way.

10.4. Self-Assessment Exercise(s)

Test yourself

1. Outline surveying tools and equipment you know

2. Draw a ranging pole

3. Explain how you can survey a land making use of
necessary tools and equipments.
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9,
10. 6.0 Summary

A student should be guided to iexplain the 345 auetbf
planning a farmstead.

10.7.0 References/Further Readings

Watch a video on how to plan a farmstead adoptidg§ 3
method in U-Tube
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UNIT 4: MANAGEMENT OF FARM ANIMALS

D)
—XModule Introduction

Farm animals refer to a group of living things tha¢ taken care of
by man. Some of these animals depend on grassés ethers prey
on others in order to survive. In the world, diffiet kinds of animals
are found both in the temperate and tropical clesat

Some animals live on land examples cattle, goagesh donkey,
camel, cat, dogs among others; while others liwgater such as fish,
crab, prawn, crocodile and hipopothamus. Land asimeay be wild

(lives in the forest) or domesticated (kept in desiial houses of
man). The domesticated animals are generally cdlileestock.

Examples include cattle, goat, pig poutry, rablbhe livestock are
divided into Ruminants and Non Ruminants.

Classification of Farm
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SUB-UNIT 1:
MILKING AN ANIMAL

7 o
TN 1.1. Introduction

Milk of animals is only associated with cattle pucton
especially the dairy type. The diary sector recuirmsuch
carefulness to care for the cow and the calf. Wbew is
raised specifically for milk production special €as taken to
ensure that the animals are feed adequately on letamp
production ration. Furthermore the calf, is fedfiarally after
taking the 4-5 days colostrums to help it develdmng
immunity.

@ 1.2. Learning Outcomes (LOS)

By the end of this unit, the students should be &l

1. Define milking

2. Discuss the steps in milking a cow

3. state precautionary measures to take while millang
cow

1

=—=| 1.3. Main Content

) &
\
1.3.1 Meaning of milking

Milking is the process by which milk is collectedom a
lactating animal. This involves the removal of milbm the
alveolar cells to the gland and teat cisterns &t et out
through the teat duct. Milking can be done manulaiiyhand
or automatically by the use of milking machine.
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@

1.3.2 Process of milking

Milking involves the following processes:

1.

Moving cow to the milking parlor or stall.

The cow to be milked should be moved calmly to the
milking parlor. Forcing a cow into the parlor magase or
upset it leading to the production of adrenalin aihin turn
inhibits milk let down.

Milking palour

Inspect the cow.

The cow should be inspected for signs of sicknddss
includes inspecting the wudder and teats for sigrfis o
discoloration and swelling or any other sign oheks. Any
cow that is sick should not be milked.

Disinfect the teats.

Each teat of the udder should be disinfected uapgroved
disinfectants such as iodine solution. The disitafiets should
be left on the teats for a few minutes before wgpout with
clean towels and subsequent milking.
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4. Feed cow with concentrates at the point of milking

The concentrate feed is very palatable, the coveysnijt.

During milking the cow is fed with concentrate el reduce
restlessness or enhance milk let down s a reskkgbing the
cow happy.

™

Cow feeding on concentrates while milking

. Forestrip.

This is the process of collecting the first twotloree streams
of milk in a different container for inspection. i§tenables the
farmer to inspect the milk for clots, flakes, blomdany other
abnormality which are some signs of mastitis. Isecaf signs
of mastitis, the cow is un-milked and treated véfipropriate
drugs before reuming minlking. Testing the milk idgr
forestrip also helps to arouse the udder to stitesla
production of oxytocin which is a hormone that gegs milk
let down.

. Milking the cows.

If there is no abnormality in the milk collected rohg
forestripping, gently milk the cows using milkingaohine or
by hand. If milking is to be done by hand, gentiglga single
teat with the thumb and pointed finger at the tépghe teat
(near the base of the udder) and slowly work thik shown
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the teat canal. Repeat the process for the othés tentil all
he milk is collected.

7. End of milking. Once all the milk are collected etheats
should be disinfected again using an approved feistiant.
Then store milk appropriately to avoid spoilage; as
microorganisms build up in milk easily.
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Disinfecting the teat of a cow with iodine afterlkimg

X

1. 4.0 Self-Assessment Exercise(s)

1. Define milking

2. What are the steps in milking a cow

3. What are the precautionary measures to take while
milking a cow

1.5.0 Summary

Milking of cows is an important activity that ararded out

every day on the lactating animals. When regulealyied out

it enances the quality and quantity of milk prodliespecially

if the cow is adequately fed with complete diefslhecessary
that cows are made happy during milking to reducegance

and enhance milk let dowm. Steps in milking shoblel

strictly adhered to to ensure success. .

1.6. References/Further Readings
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a. Classification of livestock

b. Difference between ruminants and non-ruminants with
reference to the structures and functions of the
stomach

Precautionary measuring to take while milking a cow
Watch video on milking of a cow.

Qo

SUB-UNIT 2
LIVESTOCK MANAGEMENT SYSTEMS

€2
2.1. Introduction

Livestock Management

Livestock management system refers to the geneesthods
adopted by farmers in livestock production. The agament
system employed by a farmer is generally dependenhe
extent of involvement of the farmer in providingetAnimals
with conducive housing and feed.

@ 2.2. Learning Outcomes (LOs)

By the end of this unit, the students should be &l

1. Define thextensive system of livestock management

2. List the three types of livestock management

3. Choose the best management system adopted by
commercial poultry farmer in your locality and gadd
reaon for such choice
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which
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=] 2. 3.0 Main Content

'C
\
J 2.3.1Systems of Livestock Management

There are three major systems of Livestock manageme
are:

a) Extensive system

b) Semi-intensive system

c) Intensive system

'C
\
LI 2.3.2. Extensive system

In extensive of livestock management, the farmiwa the
animal to roam around the environment in searchfdod.
The farmer contributes little or nothing towards awithe
animals consumes. This system is mostly practicgd b
subsistent farmers and leads to the livestock lgagiow
growth rate and takes long time to attain markeiwever,
this system is less expensive in terms of costroflyction.
Nomadic herding of livestock and free rang poultry
production are examples of extensive system.

) &
\
2.3.3 Semi-intensive system

The semi-intensive system is the intermediate oéresive
and intensive systems. In this system, the livéstace
housed, provided with some feed and also givensacte
graze within a confined location during the dayisTéystem
ensures the welfare of the livestock through natgrazing
while also encouraging fast growth by through thevision
of formulated feed.

3
N\

2.3.4 Intensive
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In this system, livestock are continuously keptamfinement

while all their nutritional needs are met by thexfar through
the feed they are provided. Example of is methodhis
battery cage method of poultry production. Thighie most
expensive system of livestock production but guaes fast
growth rate and the attainment of market weighhatfastest
possible time when compared with the other systems.

LI:; 3. 4.0 Self-Assessment Exercise(s)

Test Yourself
4. Define farm animals
5. What is livestock
6. List four groups of livestock

|V<f/|
3. 5. Summary

There are three major systems of livestock managemieich
extensive, semi-intensive and intensive. The chofcany of
the three depends of the choice of the farmer ahdegjuently
on the scale of production and capital outlay. Edecld
advantages and disadvantages.

3.6. References/Further Readings

Ruminants and Non-ruminants
Advantages and disadvantages of each of the dielest
management systems
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SUB-UNIT 3
PROCESS OF EGG PRODUCTION

‘4
"N 3.1. Introduction

Egg is produced by poultry bird. Egg is formed tigb
certain process that is discussed in this unit

@

By the end of this unit, the students should He &b
1. ldentify animals that lay egg
2. Draw egg formationprocess

3.2. Intended Learning Outcomes (ILOs)

P

T
=] 3.3.0 Main Content

&
\
3.3.1 Egg

Egg is laid by female animals like birds. Egg isied in the
reproductive tract of a hen and weighs about 44fge T
reproductive tract of a hen is composed of differen
components which contribute to the final form ofmature
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egg. The reproductive tract of a hen can be dividéal two
main parts which are the ovary and the oviduct.

*

3.3.2 Diagram of egg Formation Process

3.3.3. Process of egg formation
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The process of egg formation begins at the ovdng. dvary is
where the yolk of the egg is contained. It usuabntains
many yolks at the same time. The yolk is known \aso or
ova (plural). When the yolk matures, the sac ha@dih
ruptures and it is received by the infundibulum.
Fertilization takes place in the infundibulum ikte is
sperm. The yolk spends about 15 minutes in thenghbulum.
The yolk then proceeds to the magnum where tharadbuis
added. The egg spends about 3 hours at the magrmm f
where it proceeds to the isthmus.
In the isthmus, the shell membranes, mineral sadts water
are added. The outer and inner shell membranesdited.
The eggs spends about one hour in the isthmus \irbere it
moves to the uterus (shell gland). The egg shell @gment
are added in the uterus. The egg spends the lotigesat the
uterus. The egg spends about 21 hours in the ut&fies the
egg shells has been formed and ready to be lagadedy is
released through the vagina. This takes about lutenito
complete.

3. 4. Self-Assessment Exercise(s)

Visit a poultry farm operating an extensive system
management,

list the tools and equipment being used under ekten
farming system.

List major stages of

a. egg formation

b. Owulation

c. Fertilization

Formation and depositing of albumen
Formation and depositing of shell membranes

Formation and depositing of shell
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e. Oviposition
4. draw the reproductive system of a hen and indita¢estages
of egg
formation

5. How long does it take an egg to be formed and seld@a

SUB-UNIT 4
CANDLING

@

By the end of this unit, the students should He &b

Define candling

Identify materials needed for construction of adian
Construct a candling box

Using a candling box, determine if an egqg is fexel
Identify a ferlile egg

Differentiate between fertile and infertile egg eaft
candling

4.2. Learning Outcomes (ILOs)

oA wNE

P

1

=] 4.3.0 Main Content

ﬂ 4.3.1 Meaning of Egg Candling

Candling is a method of studying the growth andettgsment
taking place inside an egg. This is done usingtligiandling
is done by placing an egg in from of a penetratight in a
dark room. This enables the person performing ameliing to
identify defects and abnormalities such as doulolé, yand
blood spots among others.

IS
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3.2 How to Build a Candler

a. Make six square cuts of plywood of equal dimensions
(20cm)

b. Drill a hole big enough for a cable to pass througlone.

c. Fix alamp holder with a bulb to the plywood.

d. Take a second plywood and cut a round hole ingh#ly
less than the size of an egg.

e. Fix the six cuts together to form a box.
f. Link the cable to a source of power.

g. Place a freshly laid egg on the round hole in thadier
in a dark room and put on the light in the Candler.

=

If the egg is clear (translucent), it is not fa#dd and
will serve as table egg not to hatching.

i. If it shows a dark spot, it is most likely fer@@ and
should be put in an incubator.

4.3.2 Pictures of different types of candlers

100



SED305 MODULE 1

Fencil Fox

to hold egg
off glass Hole to allow
surface light through

Black
construction

paper or
other matieral
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: : 4. 4. Self-Assessment Exercise(s)

Define candling
Identify materials needed for construction of adian

Construct a candling box
Using a candling box, determine if an egg is feneii

Identify a ferlile egg
Differentiate between fertile and infertile egg eaft

candling

o LNE
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LU

4.5. References/Further Readings

Difference between fertile and infertile eggs
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SUB-UNIT 5
INCUBATION

104

€2
L~ N51. Introduction

Incubation is keeping eggs warm for proper develepof
chick from the egg to ensure continuity of generati in
birds. This means that when eggs are laid, theynaubated
to ensure conduceive environment for the developnoén
chicks

@ 5.2. Intended Learning Outcomes (ILOs)

By the end of this unit, the students should be ablto

1. Define incubation

2. Draw an incubator

3. Explain precautionary Measures in Incubating Eggs
4. Maintain an Incubator

1

=] 5.3.0 Main Content

'C
\
J 5.3.1 Meaning of incubation

Incubation is the process eggs hatch into young aifter
being exposed to certain conditions. Egg incubastarts
from the selection of fertile eggs. Eggs that stolle
incubated are those ones that were laid a few dégs the
hen was crossed. This is to ensure that the eggdedile.
Eggs can be stored from between 7°C to 16°C fowutaldo
days before incubation. The incubator should bangd and
disinfected prior to the arrival of fertile eggshelincubator
temperature should be kept at about 38°C whilehtimaidity
in the first seventeen days before hatching shbalthetween
50 to 55 %. The humidity in the last three daysusthdoe
about 70%.
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@

5. 3.2 Picture of an Incubator

Power
indicator

High! low
heating switch

indicator

Fan for
cooling

Insulated

double wall
covering

Internal,
plasticair
lock door

) &

5.3.3 Precautionary Measures in Incubating Eggs

1. Eggs should be placed in the incubator with thgdarend
pointing up while the narrow end should be faciogd.

2. The eggs should be turned from time to time to @néthem
from sticking to the shell.

3. The eggs should be candled after 10 days to findhow the
chick is developing. If visible signs of blood velssare seen,
that shows that the embryo is alive but any contrar
observation should be of concern.

4. Check hatching as from 21 days loading the eggsh@

incubator. This is because, fertile chicks will dratafter 21

days of incubation.

' 5. 3.4 Maintenance of Incubator
1. Change incubator water at least every two weeksis It
necessary to change the water by emptying, washird)
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adding fresh, sterilized and distilled water. Dd pest refill
the water.
2. Check the incubator every week to detect and disearused
cultures
3. Clean the incubator each month through the follgvateps
a) Remove all loose shells or any dry matter in tloailrator
b) Clean egg tray and water pans. It is advisableai shem
in warm water with mild disinfectant occasionally.
c) Clean the bottom of the incubator
d) Clean the heating elements and other electricés uni
e) Every plastic in the incubator should be wiped with
cloth/glass cleaner.

LI:; 5.4. Self-Assessment Exercise(s)

1. Define incubation

2. Draw an incubator

3. What are precautionary Measures in Incubating Eggs
4. Maintain an Incubator

5.5. Conclusion

Incubator is a necessary machine and the essentesdb provide
warmth

9,
5.6. Summary

The unit discussed the meaning of incubator. t hlghlighted the
1. Drawing of an incubator

2. What are precautionary Measures in Incubating Eggs
3. Maintenance of Incubator

M
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5.7. References/Further Readings
Incubation process
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UNIT 5: FISH FARMING

D)
|ntroduction to the module

Fish is an aquatic animal which is demanded by madividual in
the worl. It has good taste and supplies protegduition to different
vitamins and mineral. Many indivuals are interestedish farming
due to associated benefits. Fish farming covers librefits or
importantce, construction and management of adilfienclosure in
addition the use of appropriate tools and equipsenhis module
covers the following units

SUB-UNIT 1: MEANING AND IMPORTANCE OF FISH
SUB-UNIT 2: CONSTRUCTION OF A FISH POND
SUB-UNIT 3: FISHING TOOLS AND EQUIPMENT
SUB-UNIT 4: METHODS OF FISHING AND

PRESERVATION OF FISH

SUB-UNIT 1
MEANING AND IMPORTANCE OF FISH

N1.1 Introduction

Fish is an aquatic animal that is in need worldwillee to its
excellent, nutritious flesh. It has features thaken it adaptable in
water. Its product is important to man. Before ndish was only
made available from natural water bodies until nlge Man in his
guest to increase its availability has modified #revironment for
enhanced production. Students are then drilled isim froduction
process to enable hem engage in its production.
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@

1.2. Intended Learning Outcomes (ILOs)

108

By the end of this unit, the studnts should be &ble
Explain the meaning of Fish

State the importance of Fish

Draw and label a fish

Define fish farming

State reasons for a farmer to engage in fish faymin

agrwnE

P

T
=—=|1.3.0 Main Content

'C
\
Jl. 3.1 Meaning of Fish

Fish is a cold-blooded aquatic organism. Most Bshave
scales on the body, qills for respiration, finsétaifor

movement. Fish is one of the poikilo-thematic speaf cold-
blooded aquatic organism with scales in the bodys for

swimming, gills for breathing (respiration) andelat lines for
balancing in water bodies. Generally, fish is definas a
limbless cold-blooded vertebrate aquatic organisth scaly-

body, that swims with the help of fins/tails; balas in water
with the help of lateral lines and found in natuxalter bodies
or raised in artificial enclosure as fish farming

3
N\

.1.3.2 Diagram of Fish
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Spiny Dorsal Fin Soft Dorsal Fin

Nares (Nostrils) Caudal (Tail) Fin

Operculum (Gill Cover)

Peduncle

Pectoral Fins / o Scales Vent E Lateral Line

Pelvic Fins

) &

1. 3.3. Importance of Fish

The following are some of the importance of fish:

1.

3.

4.

Source of Food

As a source of food, fish when consumed provides th
body with protein, fat and other nutrients.

Source of Income

Fish provides income to many individuals. It isoarse of
income to fishermen, fish marketers and canoe éxsld

As a Source of Employment

Economically, the fishery industry is an important
employer of labour both for youth and elderly. The
industry offers different good job opportunities the
areas of fish capture, breeding, harvesting, miadeind
building of equipment and tools needed in fish
business/activities.

As a Source of Industrial Raw Material
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Fish serve as raw material to industries. The skifish
like shark is used in producing shoes, bags andetsal
while the skin of cartilaginous fishes can be used
producing leather and polishing materials.

As a Source of Foreign Exchange

Frozen fish, point and kill and other fish andpteducts
are most often exported to other countries to éameign
currencies. These currencies could be used to asech
items not produced in the home country which endanc
development.

Aesthetic Value

Fish is raised as pet in aquarium for private obliou
exhibition due its beauty and graceful movement.

. Religious Symbol

In some places, fish serves as deities and reBgiou
symbols. Some people in certain areas worship some
species of fish in their locality such as practiced
Hinduism and Buddhism.

Recreation

Fish is caught and returned to the water just dior ¢f it.
Many people go for site seeing to observe fish viela

as they are exhibited in public aguarium.

Educational Purposes

Educationally, fish research has become increasingl
important study due to decline in fish population a&ost

of feeding them.

1.3.4 Meaning of Fish Farming

Fish farming is the act of rearing of fish in maad®a structures such
as ponds, tanks and other enclosures for man’s use.
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3
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1.3.5. Importance of fish farming

o Fish farming provides food. Fish serves as a gandce of
protein when consumed.

o Fish farming provides employment to those involvedish
production value chain.

o It provides income to fish farmers.

o Fish farming provides the opportunity to put intmguctive
use lands that are unfit for other agriculturalhaioes.

o Fish farming is a source of foreign exchange.

1. 4. Self-Assessment Exercise(s)

Explain the term Fish

State the importance of Fish

Draw and label a fish

Define fish farming

State reasons for a farmer to engage in fish faymin

agrwnhrE

1.5. Conclusion

Students are expected to differenctiate importasfcésh and fish
farming

9,
1. 6. Summary

The unit focused on the meaning of Fish; importaocé&ish. Fish
features, meaning of fish farming and importancéstf farming
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Attributes of fish farming and why a farmer showdgage in the
activity

1.7. References/Further Readings

SUB-UNIT 2
CONSTRUCTION OF A FISH POND

, o
Ik L2.1. Introduction

Fish is raised in an enclosure with a body of walée enclosure is
called fish pond. Fish pond is artificially constted to provide a
habitat which resembles natural fish environmerish Fpond is
constructed by experts to serve farmers expectegope of raising
fish in artificial water bodies. There are diffetéypes of fsih ponds
shown in this unit

@

By the end of this unit, the readers should be tble
1. Define fish pond
2. State features of fish pond
3. Chose appropriate fish pond for raising fingerlingsdult
fish
4. Construct a fish pond
5. State ways of maintaining fish pond

2.2 Learning Outcomes (LOs)

P

=—=|7 3.0 Main Content
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2. 3.1 Factors to Consider in sitting Fish Farm
The following considerations should be made in the
construction of a fish pond;

o Soil type: before a pond is constructed, the tyfjpsod should
be considered. Any piece of land that will be u$ed fish
farming should have the ability to retain waterefidfore the
best soil for fish pond should contain clay.

o Water availability and quality: good quality watsource
should be readily available in any location thailgtd be used
for fish farming.

o Topography of the area: the site for fish farmimgpdd be
easy to drain when needed while lands that are eptton
flooding should be avoided.

o Type of fish to be cultured: the species of fisthéocultured
should also be considered. It should be ensuredttbdish to
be cultured can survive in such a location as ashave good
acceptance rate among intended consumers.

o Availability of feed: before a fish pond is constred the
farmer should ensure that the feed the fish wilhstone is
readily available and accessible.

.d
\
LIz. 3.2 Meaning of Fish pond

A fish pond is an enclosure with a body of water rearing
any kind of aquatic animal especially fish. Fismgaan be
constructed on the ground as mud pond or concretd.dt
can also be built with plastics, galvanized metaisong
others
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12.3.3 dlagram of Fish ond W|th its features .

Features or Parts of Fish Pond

Qutside slope—,
of dike

\— Inside slope

of dike . Water supply

Pond ,:“3"'
ﬂrfmm i SR, S

Crn-st
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Ll 2. 3.5 .1 Types of fish Pond

There are different types of fish pond some them ar

3.3.5.1 Earthen Pond.

This refers to a type of fish pond constructed fwa ground.
The pounding of water is on sunken earth made ¢h suway
to accommodate water with minimal leakage. Thisety
pond is usally constructed in areas with clay soil.

..F\

2.3.5.2. Concrete Pond.

Concrete pond is constructed with concrete. Coadset
a mixture of gravel, sand, cement and water. Itictou
also be made with cement blocks and fortified with
concrete
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2.3.5.3 Tarpaulin Pond.
AT =8 | e _
;|

116



SED305 MODULE 1

2.3.5.4. Plastic or Rubber Pond

(U
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2.3.5.5. Fiberglass Tanks.

118
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2. 3.6. Maintenance of Fish Pond

o Check the water level daily to ensure there isigefit water
for the fish

o Check the screens every day to make sure thatsiheld not
swim away

o Keep water weeds under control

119
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Cut the grass on the banks regularly as this nbgha hiding
place for some pests

Repair any water leaks immediately

Get rid of fish-eating animals such as snake, katds, etc.
Keep cattle and other heavy animals away from trek® as
the can destroy the pond

o Do not bathe or wash in your ponds.

..

1. Define fish pond

2. State features of fish pond

3. Chose appropriate fish pond for raising fingerlingsdult
fish

4. Construct a fish pond

5. State ways of maintaining fish pond

Self-Assessment Exercise(s)

2.5. Conclusion

For effective fish farming in artificial water bgsthe pond must be
constructed by an expert who is familiar with featuof fish pond
especially the basic ones like inlet, outlet, syay and deepest part of
the pond. Furthermore the farmer must be an expedar fish in the
chosen pond, the farmer must be able to maintaipdmd for higher
fish yield

19

Pond is an enclosure constructed to hold waterréaring fish
artificially. There are different types of pond aceh be noted based
on the material used for the construction. A farimsanot experted to
construct the pond him/herself as there are exgesdsialized in any
type of fish pond construct. These expert provigesly made ponds
in open markets for sale.

2. 6. Summary
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M

Read features of each type of fish pond

2.7. References/Further Readings

SUB-UNIT 3
FISHING TOOLS AND EQUIPMENT

‘
TN 3.1. Introduction

Fish is raised in an enclosure with a body of wallere are different
types fishing tools that can be used for rearindgpawesting of fish
either from natural or artificial water bodies. Bbefishing tools and
equipment are discussed in this unit

@

By the end of this unit, the readers should be tble

3.2. Intended Learning Outcomes (ILOS)

1. Define fishing tools

2. Define fishing equipment

3. Describe each tool or equipment

4, State what each tool or equipment is used forsim fearing
5. State ways of maintaining fishing tools and equiptpond
P |

mn
|

=—=| 33.0 Main Content
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These are instrument and hand held tools thatesdad for success
in fish capture, harvesting or cropping. Some asth tools and
equipment are:

3.3.1 Meaning of Fishing tools and Equipment

121
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1. Pumping machine: this is used for filling with water
draining the pond water

2. Aerator: this is used to improve the quantity cfsdived
oxygen in the pond by mechanically moving the water

3. Seine reels: this is a type of large net that iedufor
harvesting fish

122
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4. Dip net:fhi is use fr ching single or snaatiount of fish at
a time.

5. Weighing
scale: this is
used for
weighing
fish to find
out how well they are growing.
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7. Automatic fish feeding machine: used for providiiegd
for fish instead of using hand

124
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8. Thermometer: it is used for measuring the tempesadf
the water

10. Fishing trap: used for catching fish

125



SED305

SUB-U
METH

PRACTICUM IN SCIENCE TEAGHIIN

/ ]

NIT 4
ODS OF FISHING

Il "]41 Introduction

able

126

Fish is raised in an enclosure with a body of wakéese fish
are harvested when they mature. The maturity bfden take
7 -9 months although some farmers that use groetmbane
produce big fish in less than four months. Theeedifferent
methods of harvesting fish from the pond some @sé¢h
methods were discussed in this unit. Furthermoaeydsted
fish need to be preserved to ensure good quastyfbr sale.
This unit also discussed some preservation methods

@ 4.2. Learning Outcomes (LOSs)

It is expected that at the end of this unit, shisleshould be
to

1. Define Fishing

2. Explain methods of cropping matured fish

3. Define Preservation

4. Discuss fish preservation methods
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4.3.0.Main contents of the unit
[. 4.3.1. meaning of Fishing

Fishing is the act of catching fish from natural astificial
water body. Fishing can also be called fish hamgsbr
cropping. There are different methods adopted vis@ing
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‘ . 4.3.2 Methods of Fishing

1. Trapping: method utilizes traps usually made fraffia
or bamboo for capturing of fish.

Fish trap

o —

2. Spearing: a spear/harpoon with sharp pointed endes
for stabbing fish in other to capture it.
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3. Hook and line/angling: a hook attached to a rodh\aitine
is used for catching fish after the fish is lurgdabbait.
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4. Netting: this method involves the use of differgges of
fishing nets to capture fish. The different typdsnet
include seine net, cast net, trawl net, dip ndithgt, etc.

Purse seine

o

RezaReied \

A L
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5. Trawling: this is a commercial fishing method which
involves using a large vessel (trawler) to dragngl@a
large net in a water body in order to capture fish.

6. Electro-fishing: this involves using electric curréo stun
fish in a freshwater so that they can be captured.
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7. Water draining: this method involvs emptying thatev
in a fish pond in other to harvest fish. The fishthen
picked with hands

132



SED305 MODULE 1

SUB-UNIT 5
FISH PRESERVATION

5.1. Introduction

Fish is raised in an enclosure with a body of wafénen fish

is caught, it requires immediate preservation tip he last
longer. If caught fish is delay before preservaitowill spoil
due to its perishability nature. There are différen
typesmethods of preserving fish. Some of these odstlvere
discussed in this unit

@ 5. 2. Learning Outcomes (LOS)

By the end of this unit, the readers should be tble

1. Define fish preservation

2. State ways fish can be preserved

3. State stepwise process in preserving fish during
a) Smoking
b) Salting
c) Freezing
d) Chilling
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e) Brining

=| 53.0 Main Content

) &
5.3.1 Meaning of Fish preservation

Preservation is the act of ....many fishermen do thotk of
preserving caught fish. This result to planty ahfiduring the
harvesting period but very scarce at the lean gsrior off
season some fishermen eat large quantity of hadeBsh
instead of preserving them. There are different svayf
preserving fish and a farmer may experiment to ot what is
desired. Some of the preservation methods are;

1. Smoking
Heat from either firewood, charcoal or oven is useaook
and reduce the moisture content of fish in ordeextend its
shelf life. Smoking is can be stopped once the fsshvell
cooked (wet smoking) or can be continued until st i
completely dry.

2. Salting: common salt is used to preserve fishhis method
the salt is applied all over the body of the fish.
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3. Boliling: this involves cooking fish in water aftérhas been
seasoned.

4. Frying: this involves preserving fish by fryingiit oil.
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Freezing

Freezing involves keeping fish in temperatures weoC. At
this temperature, microbial and enzymatic actisitiare
limited which helps to preserve fish. There couldoabe
Freeze drying of fish Freeze drying is a proceseraly
completely frozen fish is placed under a vacuunoraer to
remove moisture content of fish through the process
sublimation.
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5. Canning: fish are stored in air-tighcans after dudition of
preservatives.
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Another method is pickling which involves storingtf in air-
tight containers with vinegar and salt..

! 5.4. Self-Assessment Exercise(s)
1. Define fish preservation
2. State ways fish can be preserved
3. State stepwise process in preserving fish during

138
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f) Smoking
g) Salting
h) Freezing
i) Chilling
]) Brining
5.5  Conclusion

For effective fish preserving fish, there are dartaethods
adopted . These methods were discussed in this unit

It is necessary to be familiar with these methaas identify
steps in carrying out each of the methods.

|V<f/|
5.6. Summary

Fish preservation methods have been discussedisrutiit.
Any of these methods must be utilized to presersie &nd
ensure quality

M

Read each of the stepwise process in adopting ehthe
methods

5. 7. References/Further Readings
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UNIT 6: SOIL AND SOIL EXPERIMENTS

@1.1. Module Introduction

Soil is an important medium for crop production estlagricultural
activities are carried out in the soil it is ne@gsthat the soil soil is
cared for in order to ensure continuity of agriatdt activities

Learners are therefore require to be drilled pcaflti on the soil
contents and functions. Some practical activitiesendiscussed. The
experiments were discussed intermittently in umitghout specific
introduction of each unit. General learning out eowas stated

By the end of these experiments, the students dhmeilable to state
the aims, materials required for each experimgmtgedures adopted
in each each, what were observed and concludedufitediscussed
were the following

SUB-UNIT 1 Sedimentation Experiment

SUB-UNIT 2 Experiment to Demonstrate the Presence of
Water in Soil

SUB-UNIT 3 Experiment to Demonstrate the Presence of
Organic Matter in Soill

SUB-UNIT 4 Experiment to Demonstrate the Presence of
Air in Soil (Soil porosity)

SUB-UNIT 5 Experiment to Demonstrate the Presence
Living Organisms in Soil

SUB-UNIT 6 Experiment  to Demonstrate ~ Water

Retention Capacity of Soils

SUB-UNIT 7 Experiment to Determine Soil Reaction or

Soil Acidity or Alkalinity (P ).
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SUB-UNIT 1
Soil Experiments

SEDIMENTATION EXPERIMENTS ON SOIL PARTICLES

) &
N\

Aim: To demonstrate that soil is made of particles fieédent sizes.
Materials Used: Measuring cylinder (500 ml), soil sample,
water, Beakers, stirrer, and Sodium Hydroxide odidgen
Peroxide.

3.1 Sedimentation Experiment

Procedure:

Half fill the measuring cylinder with soil.

Pour water into the cylinder up to the top level.

Stir the content properly.

Add a few drops of Sodium Hydroxide or Hydrogendete
Allow the content to settle undisturbed for bout2®hours

PO T®

Observation:

The particles separated into different soil pagsclWith the bigger
particles at the bottom.in this order:

Gravel, Coarse Sand, Fine Sand, Silt and Clay wlghr water and
floating Organic Materials.

Conclusion:
Soil is made up of particles of different sizes.

Note: Sodium Hydroxide or Hydrogen Peroxide hastens the
separation and settling down of soil.
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SUB-UNIT 2

EXPERIMENT TO DEMONSTRATE THE PRESENCE OF
WATER IN SOIL

U' Experiment to Demonstrate the Presence of Water i8oil

AIM: To show that water is present in soils

MATERIALS USED: Fresh soil sample (Collected from
10cm -15cm below the soil surface), a weighing nreghan
oven, an evaporating dish and a stirrer.

I

PROCEDURE:
a. Put 100g or any other convenient known quantitihefsoil
sample into an evaporating dish of known weight

b. Place the dish in the oven maintained at®@@or about 5
minutes

c. Remove the dish, stir it gently and allow it to kdown for
about 5 minutes and reweigh.

d. Return the dish back into the oven and repeat Hrees
previous process until a constant weight is achieve

OBSERVATION:

A gradual reduction in weight will be observediadly followed by a
constant weight.

CONCLUSION:

Since the oven was maintained at %D@vhich is the boiling point of
water and a point at which liquid water becomes ouap the
reduction in weight can be explained by the losthefwater content
in form of vapour at the maintained temperature.
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To calculate the percent (%) water content in tiesample, use the
following formula:
Initial weight of soil sample — Final weight of keample X 100
Initial weight of soil sample

SUB-UNIT 3

EXPERIMENT TO DEMONSTRATE THE PRESENCE OF
ORGANIC MATTER IN SOIL

) &

\

Experiment to Demonstrate the Presence of Organic
Matter in Soil:

AIM: To show that organic matter is present in soils

MATERIALS USED: Dry soil sample (the type produced
from the previous experiment on water content), eaghing
machine, bursen burner, a crucible and a stirrer.

PROCEDURE:

a. Put 100g or any other convenient known quantityhef
dry soil sample into an a crucible of known weight

b. Place the crucible over a hot flame from the bufaeabout 5
minutes

c. Remove the crucible, stir it gently and allow itdool down
for about 5 minutes and reweigh.

d. Return the crucible back to the hot flame and repiea
same previous process until a constant weightieaed.

OBSERVATION:

A gradual reduction in weight will be observediadly followed by a
constant weight.
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CONCLUSION:

Since dry soil sample was used and the conterthefctucible was
placed on hot flame until it became red hot, thduction in weight
can be explained by the loss of the organic mattamtent by
oxidization and loss of gases (mainly Carbon Diexid

To calculate the percent (%) organic matter contetite soil sample,
use the following formula:

Initial weight of soil sample — Final weight of Eeample X
100 Initial weight of soil sample
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SUB-UNIT 4
EXPERIMENT TO DEMONSTRATE THE PRESENCE OF
AIR IN SOIL (SOIL POROSITY)

) &
\

Experiment to Demonstrate the Presence of Air in &l
(Soil  porosity):

AIM: To show that air is present in soils

MATERIALS USED: A dry soil sample, two measuring cylinders
(100cn?), water and a stirrer.

PROCEDURE:
a. Put 50cm of water in one measuring cylinder and 58¢m
the other measuring cylinder
b. Pour the soil from the first cylinder into the sedocylinder
and stir gentle.
c. Note the final total volume

OBSERVATION:

The expected total volume is higher than the adtnal volume and
bubbles were seen coming out of the cylinder wha@hvgas been
poured into it.

CONCLUSION:

The difference in weight between the expected totdime and the
actual total volume can be explained by the lossintontent of the
soil sample to the atmosphere as it mixed with wartel evidenced
by bubbles released.

To calculate the percent porosity(% porosity) af sample, use the
following formula:
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Expected total vol. of water and soil sample — Attiotal
vol. of water and soil sample X 100
Initial weight of soil sample
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SUB-UNIT 5
EXPERIMENT TO DEMONSTRATE THE PRESENCE
LIVING ORGANISMS IN SOIL

U' Experiment to Demonstrate the Presence Living

Organisms in Soil

I

AIM: To show that there are living organisms in soils

MATERIALS USED: Fresh soil sample, two test tubes, two rubber
bungs, glass wool or cotton wool andCalcium HydiexjCa(OH})]
or Bromothymol blue

PROCEDURE:

a. Fill one third of each of the test tubes labelkdand B
respectively with Calcium Hydroxide or Bromothymol
blue.

b. Gently put glass wool into the test tube just abihelevel of
the chemical.

c. Put a small quantity of the soil sample into tesetA only
and cover each of the two test tubes with a rubbeg.

d. Keep the test tubes in place for twenty four haurmore. (A
week if Bromothymol blue is used)

OBSERVATION:

The Calcium Hydroxide in test tul® will change from colourless
to white ( orBromothymol blue from blue-green tegn, light green
or yellow depending on the volume of gas releas€dgre will be

no change in colour in test tuBewhich serves as the control.

CONCLUSION:

When living organisms breathe, they release cathoxide gas as a
waste product while taking in oxygen. Carbon diexigas can be
detected using a carbon dioxide indicator solutismsh as Calcium
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Hydroxide or Bromothymol blue. The colour changenfoons the
presence of living organisms in soil.

SUB-UNIT 6
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EXPERIMENT TO DEMONSTRATE WATER RETENTION
CAPACITY OF SOILS

U' Experiment to Demonstrate Water Retention Capacityof

Soils:

P

AIM: To demonstrate and compare the capacity of diffeseits to
retain water.

MATERIALS USED: Sandy soil, loamy soil, clayey soail, three
measuring cylinders, three funnels andthree fpiegoers or cotton
wool.

PROCEDURE:

a. Fold one filter paper each to fill each of the falsnlabelled
A, B, andC.

b. Place each of the funnels on a measuring cylinder.

c. Fill funnelsA, B andC with equal quantities of sandy, loamy
and clayey soils respectively.

d. Slowly and simultaneously pour equal volumes ofewatto
the three funnels.

e. Note the volume of water that finally drains intack of the
measuring cylinders after about one hour.

OBSERVATION:

Experimental set-up with funnd which contains sandy soil will
have the highest volume of drained water followgdHhe one with
funnel B which contains loamy soil and lastly the one viithnel C
which contains clayey soil.

CONCLUSION:

Since the highest amount of water that drains iseoked in
experimental set-up with funnél which contains sandy solil, it
implies that sandy soils have lowest degree of wad¢ention
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capacity while experimental set-up with fun@@lwhich contains
clayey soil has the highest volume of water rethitexperimental
set-up with funneB which contains loamy soil retains an average
volume of water.

NOTE: A filter paper is folded by holding two opposielges and
folding them smoothly to form a half cycle. The twdges of the
base of the half cycle are then folded to form amecdlhree of the
folds are pressed together neatly before beinghghe funnel.
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SUB-UNIT 7
EXPERIMENT TO DETERMINE SOIL REACTION OR SOIL
ACIDITY OR ALKALINITY (P H).

) &
N\

AIM: To determine acidity and alkalinity of soils.

Experiment to Determine Soil Reaction or Level ofSoll
Acidity or Alkalinity (P ).

MATERIALS USED: Soil samples, water, white dishes and a
universal indicator

PROCEDURE:

a. Collect samples of soil from different parts of yauea.

b. Moisten a sample with water and then pour few draipthe
soil water into a white dish.

c. Use a universal soil indicator to produce a col@action in
the sample of soil water.

d. March the colour produced against a colour key dard
determine the'pof the soil.

e. Repeat the procedure for other samples.

The following colour change may apply:

Red — An acid soil with'pless than 6.5 (fx 6.5)
Blue / Purple - An alkaline soil with"pmore than 6.5 ({»6.5)
Green - A neutral soil with a'paround 6.5.

Note: Most soils are slightly acidic to neutral in n&uA universal
indicator is typically composed ofwater, propantlphenolphthalein
sodium salt, sodium hydroxide, methyl red, bromaotby blue
monosodium salt, and thymol blue monosodium salt.
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A roll of universal sI-indicator
OBSERVATION:

Soils show different colour change in the experimen
CONCLUSION:

Soils have different levels of soil reaction or |sacidity and
alkalinity.

NOTE: Using common litmus papers may not be veopeate. Acids
turn blue litmus red, and bases turn red litmus eblu
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SUB-UNIT 8
ROCKS AND ROCK FORMATION

'C
\
LI Rock is defined as a natural aggregate of minendigh

constitute the basic unit of the earth’s crust.

'C
\
UIdentification and classification of rock samples ad

examples

Rocks are classified into:
e Igneous rock
e Sedimentary rock and
e Metamorphic rock

%

Igneous is a rock formed as a result of the satalifon of molten
magma. They are crystalline in nature and havenghappearance.
Examples of igneous rock include granite, basahbbgo, pegmatite,
rhyolite, etc.

%

Igneous rock

Samples of igneous rock
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Kimberlite Gabbro

Lherzolite
with basalt
crust

Rhyolite

Basalt

Obsidian

=

Pegmatite Puice Dacite

Sedimentary rock

Sedimentary rocks are rocks formed from fragmeftpre-existing
rocks and dead plant and materials which have hEenented
together by cementing agents. Sedimentary rockessarally stratified
and have coarse texture. Examples of sedimentasig¢sranclude
sandstone, shale, limestone (chalk)

%

Samples of sedimentary rock

Glacial
Conglomerate

Shelly

Sandstone

Banded
Iron

Chalk

Anthracite

Metamorphic rock
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Metamorphic rock is a rock formed as a result chnges in the
nature of a pre-existing rock due to heat and presEExamples of
metamorphic rock are marble, quartzite, gneissg sédc.

Samples of metamorphic rock

%

Schist

Gneiss

Sphalerite
Ore Rock

Deformed
Conglomerate

Eclogite

4.0 Self-Assessment Exercise(s)

PRACTICAL ACTIVITIES 14

Collect different types of rock samples

Examine each of the specimens carefully notinddahewing:
Texture

Colour

Presence or absence of crystals (You may use basyl |
Scratch the samples to find out if an expressionade.
Examine the samples for fossils (If any).

Add drops of Hydrochloric acid to see effervescenoceurs or
not.
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UNIT 7: FLORICULTURE COMMON AND BOTANICAL
NAMES OF ORNAMENTAL PLANTS

1

=== Meaning of Floriculture
) &

Floriculture is a branch of horticulture concerneth the
growing and marketing of flowers and ornamentahts.

'C
\
UImportance of floriculture

It is important for the beautification of the eronment.

Floriculture helps in employment creation

It serves as a source of income.

It is a means of earning foreign exchange

Floricultural plants such as lawns are important tire

production of atmospheric oxygen while eliminatcagbon

(iv) oxide.

o Extracts from flowers are used in the productiop&fumes

o Colour pigments such as carotenoid are extractedn fr
flowers

o Ornamental plants such as lawns help in checkiitggusion

o Some horticultural plants possess medicinal value

) &

\

Common examples and methods of propagation.
Common name: Red bird of paradise

Botanical nameCaesalpiniapulcherrima
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by Seeds

Method of propagation i

Common name:lxora
Botanical naméxoracoccinea

Method of propagation: Stem cuttings

Common name:Hibiscus flower
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Botanical namédibiscus rosa-sinensis
Method of propagation: stem cutting

Common name: Masquerae tree
Botanical naméolyalthialongifolia

Method of propagation:Seeds and soft wood cuttings

Common name: Yellow bush, golden dewdrops
Botanical namdurantaerecta
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Method of propagation: Stem cuttings

Common name: Mother-in-law plant, snake plant
Botanical namé&ansevieriatrifasciata

Common name: Carpet grass
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Botanical nameéixonopuscompressus
Method of propagation: Runners, Seeds
| I - 7,".

e 5

on name:TriangIe alm
Botanical namé@ypsisdecaryi

Method of propagation: Seed

Common name:Rose
Botanical namdRosa spp
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Common name: Sunflower
Botanical nameHelianthus annuus

Method of propagation: Seeds

MODULE 1
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Common name: Morning glory
Botanical namelpomoea purpurea

Method f propagation: Seeds

Common name: Butterfly pea
Botanical nameClitoriaternatea
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Method of propagation: Seeds and cuttings

X

Test Yourself
a. Collect different types of ornamental plants such a
Hibiscus, Wild rose, Cauliflower, Zinna, Sunflower,
Morning glory, Clitoria etc.
b. Find out the planting materials for each of the amental
plant.
c. State what makes each of the plants attractive?

4.0 Self-Assessment Exercise(s)
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UNIT 8: DISEASES AND PESTS OF CROPS

SUB-UNIT 1:

DISEASES
i

10
=== Meaning of Disease

) &
\

Disease can be defined as a deviation of the sfatermal
health in plants. Diseases are manifested throiggis and symptoms
such as stunted growth, discoloration of leavestingi low yield,
rotting parts and death among others.

3
N\

Based on causal organisms, plant diseases caassfield into;

o Viral diseases: these type diseases are causenlusgy such
as groundnut rosette, maize streak, cassava masacoa
swollen shoot disease, etc.

o Bacterial diseases: these are the diseases thaiaased by
bacteria such as bacteria blight of rice, sorghath soybean,
leaf blight of cassava, tomato wilt, etc.

o Fungal diseases: these are diseases caused bysfuoigias
rice blast, maize smut, leaf spot in yam, powdeilgew, oil
palm freckle, etc

o Nematode diseases: these diseases are caused biodes
Examples include root knot, root lesion, cyst, etc

Classification of diseases based on causal organsm

Diseases in plants can also be as result of rartatideficiency.

Control of Diseases

o Plant resistant varieties
o Treat seed/planting materials before planting.
° Practice crop rotation
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Destroy vectors by spraying appropriate chemicals
Spray chemicals such as fungicides against fungahdes
Ensure proper weed manage to avoid pest and diseddeaup
Uproot and burn plants infected with viral disease
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UB-UNIT 2
PESTS

.

3
N\

Meaning of Pest

A pest is any animal or insect that is harmful tanmor his crops.
Pests damage farmers’ crops either in the farnooe.sThere are four
major types or groups of pests which are

1.

2.
3.

Vertebrate pests examples are rodents, birds,lagptand
mammals aomong others

Invertebrate pests examples are insects, spideks, slugs
Disease causing organisms like bacteria, fungiuses,
nematodes among others

Classification of pests

Despite the types or groups, pests can be genetaligified into

Insects: examples include weevil, beetle, aphidsudt,
grasshoppers, caterpillars, thrips, whiteflies, etc

Rodents: examples include rat, squirrel, mice, &gav
grasscutter, etc

Birds: weaver bird, sparrow, pigeon, etc

Mammals: monkeys, man, pigs, cattle, goat, etc.

Effects crop pest

166

Reduction in the quality of farm produce
Destruction of crops

Pests help to spread plant diseases
Reduce crop yield

Increase the cost of production

Death of crops



SED305

MODULE 1

Control of pests
e Hand-pick insects

Use scarecrows

Set traps

Introduce natural enemies of such pests

Practice crop rotation

Weed the farm regularly

Remove plant residue after harvesting or weeding
Timely harvesting

Use recommended pesticide

LI:' 4.0 Self-Assessment Exercise(s)

Test Yourself

a. Collect diseased plants from the environment.

b. Note the parts that are affected by the disease

c. ldentify the observable symptoms on the plant mptimether
they are:

iii.
iv.

V.

Vi.
Vii.

Necrosis(The death of cell or of tissues)
Chlorosig(Yellowing of green tissues due to
chlorophyll destruction)

Rosette(Short, bunchy habit of plant growth)

Rot (Softening, discoloration and disintegration of
tissues)

Wilt (Loss of rigidity and dropping of plant parts,
wholly or partially)

Gall/tumor (Unusual development or transformation)
Gummosis(Excessive gum formation)

d. Determine the causal organism such as Viruses,eBagct
Fungi or Nematodes
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SUB-UNIT 3
WEEDS

) &
N\

Weed is a plant growing where it is not wanted lanpgrowing out
of place. A weed could also be defined as plartin@ntionally
planted by man.

Meaning of Weeds

Economic importance of weed

o Weeds compete with crops for nutrients, sunlighdter and
space

Some weeds harbor crop pests and diseases

Weeds lower crop yield

Weeds also decrease the quality of crop yield

Weeds increase the cost of production

Methods of weed control

o Hand pulling: this involves using hands to uproeeds.

o Hoeing: this involves using a hoe to remove weeds

o Slashing: this involves cutting down weeds with larss,
mower or tractor mounted slasher

o Planting cover crops: cover crops help to smootheeds
thereby preventing them from growing

o Mulching: mulching covers the soil surface and pres the
emergence of weed

° Bush burning: bush burning helps to kill weeds

o Use of herbicides
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LI:' 4.0 Self-Assessment Exercise(s)

Assignment

Preparation of Weed Album

Stages of preparing a weed album:

a.
b.

> @mooo0

170

Collect a weed from its natural site

Mount it on a newsprint or plain sheet showing asmmany
parts as possible and as you want it mounted orwtnexd
album.

Place another sheet on it and mount another wed&d on
Repeat the procedure above.

Place a weight covering the sheets on the last.shee
Leave it in a dry condition for about a week.

Remove the weeds one by one and mount each of dinem
sheet of a big drawing book with glue or transptcetiotape.
Provide the following information on each of theests. —
Common and botanical names of the weed, and ddtplane
of collection
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SUB-UNIT 4
CROP HUSBANDRY

Preparing planting materials and planting yam:

Obtain warehouse yam or seed yam or yam sett oisatin
which are all planting materials for yam.

Dust the setts with wood ash or a fungicide such as
TectodustTM (thiabendazole) to minimize damagehim goil
and plant a day after treatment.

Plant the sett by burying it in the ridge or helap setts 15-20
cm deep with the cut surface facing up with a sgaoif 1.0m
x 1.0m for setts weighing 250g-300g.

Provide one stake for two stands of yam or one Istingng
bamboo stake for 4 adjacent stands. Other stakiagprmals
include palm fronds, branches of trees etc.
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SUB-UNIT 5 FARM RECORDS AND ACCOUNT

Meaning of Farm Records

) &
\

Farm records are documents that show details ofthall
activities that take place in the farm while faaoctount is a type of
farm record that shows details of all money reat@ed spent.

Types of farm record/account
Farm diary

Farm inventory
Production record
Sales record

Cash book

Income statement
Profit and loss account

Importance of farm records and account

e Farm records help the farmer keep track of thevities that

take place in the farm.

e It helps the farmer to determine whether he is nkirofit or
loss
Farm records are important for calculating tax
Farm records are important for planning and budgeti
They are needed for obtaining loans
Farm records help the farmer ascertain the finapmaition
of the farm.
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LI:' 4.0 Self-Assessment Exercise(s)

Steps in preparing Profit and Loss Account:

a. ldentify all business monetary business transasticarried
out by the farm during the year under consideratuith the
date.

b. Post each of the transactions into Debit and Credit
columns in the in the Profit and Loss account basad
whether money comes into the business or goes fottieo
business. Sales and receipts are recorded on ghe hand
side (Credit side) while purchases and expenseseacrded
on the left hand side (Debit side). If the totathe credit side
is higher, net profit is made but if the debit sigddigher, net
loss is made.
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U
NIT 1: SEPARATION OF MIXTURES

€2
—N1.1. General Introduction

Chemistry may be defined as the study of mattey, structure,

properties, transformations, interactions processesl the energy
implications of the changes matter undergoes. @tgnas a science
discipline is an activity based subject which sgigraffects our daily

lives, our environment and our local and nationedr®mies. The
material world is made of matter. Therefore, athie of the material
world are chemical substances. Through chemicatastions among
various substances new substances are made. Tdesgf chemical
interactions or chemical reactions can lead to ypeodn of new

useful or good substances, or bad and dangerossasgbs that are
capable of destroying our environment. Therefolee hature of
Chemistry is such that it is handled with care saocaproduce useful
things for our benefits and wellbeing while disaging the

production of substances that can destroy us amceimironment.

This is why the study of Chemistry at all levelseofucation involves
plenty practical work or laboratory activities aithéo make the
subject matter contents (Theories, Laws, concdpts)ciples and
Hypotheses and methodologies) clearer and to devalactical or

manual skills necessary for handling chemical suzsts and
challenges that chemical substances may pose tdifeuand our

environment. Thus, as much as possible the teadabfirfghemistry

should be practical based to enable learners cirerthe abstract
concepts they have learnt, as well as verify theoities, laws and
principles of Chemistry.
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By the end of your reading and carrying out thevais in this
Chemistry manual, you should be able to achievefdhewing
objectives

@ 1.2 Learning Outcomes

1. Plan Chemistry experiments and practical activities

2. Set up equipment and materials for conducting Ckeyni
practical activities

3. Develop practical skills or process skills in coatig
Chemistry practical activities, including some expents

4. Learn to control variables during Chemistry expesns

5. Develop positive attitudes to Chemistry practical
work/activities

6. Carry out practical activities on various topic€dhemistry

7. Take appropriate precautions in the conduct of Géteyn
practical activities, and handling of chemical sahses

8. Establish basic rules for students’ use of Chemistooratory

and the equipment and resources therein.

===|].3.1 SEPARATION OF MIXTURES OF CHEMICAL
SUBSTANCES

In nature, many chemical substances occur as resituvhile
production of substances often involve separatibrmextures of
different products to obtain pure substances tfeaveary useful in the
industry and home. There are several methods oaragpn of
mixtures, each of which depends on the physical anhemical
properties of the components of the mixture. Sormée physical
methods of separation of mixtures into their défer components
include filtration, Evaporation, Centrifuging, Clnatography,
Distillation, Fractional Distillation, Magnetizatip Crystallization,
Sublimation and Decantation. In this section, wallskarry out
activities leading to separation of different typsfsmixtures using
some of the methods/techniques listed above. Foresmixtures,
more than one separation methods/techniques caisdze You will
always be required to take special note of the gmas of the
components of the mixtures that make it possibleh® use the
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separation techniques involved. Let us carry oet skparation of
some mixtures using the activities below:

Activity 1.3.1. Separation of Insoluble solid paricles from
liquid/solution

Aim: To separate an insoluble solid from solution/lequi

Theory: One of the components of the mixture is insolutddid
while the other component is a liquid. The two

substances can be separated by filtration or tetoam
using appropriate apparatuses.
Apparatus:  250cnt beaker, funnel, large test tube or boiling tube,
filter paper, test tube rack and stirrer.
Reagents: 50cn? tap water and 5 grams soil.

Procedure for Decantation: Mix thoroughly 50cr of water and
sand. Stir the mixture completely until it is
cloudy brown. Allow the mixture to settle for 20
minutes. What is your observation? Using an empty
beaker as the collector, without shaking, slowlgaie
the liquid part of the mixture into the clean baakiéhe
liquid in the clean beaker is called decantate evtfile
sand remaining at the bottom of the first beakeralted
the residue. What is the colour of the decantate?

Procedure for Filtration: Mix 50cn® tap water with 5 grams soil
and stir until a cloudy mixture appears. Fold aefil
paper into cone-shape and fit it into the filtenrel.
Pour the mixture slowly into the funnel and recgodir
observations. Describe the separated substances. Th
liquid is called the filtrate while the solid onetHilter
paper is called the residue. Compare the separated
substances when decantation is used and wheridittra
is used. What are the differences?
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Activity 1.3. 2: Separation of dissolved solid frm solution by
Evaporation method.

Aim: To separate dissolved solid from its solution

S
Q 1.3.2.1. Introduction: A mixture of two substances where one
is a solid which dissolved in the other which ikgaid. The mixture
is called solution. In this case the propertieshef mixture are that
one is volatile and can be converted into vapoundsting. When the
volatile component is evaporated we obtain theotlissl substance as
a solid residue.

Apparatus: Evaporating dish, two 250énbeakers, Bunsen burner,
wire gauze, Tripod Stand, Glass stirrer and dewcca
clock glass.

Procedure: Add 3g of common salt (NaCl) or one cube of sugtr
a beaker. Add 5cfnof distilled water and stir until the
solid dissolves completely in water. Transfer the
resulting solution into an evaporating dish. Usihg
Bunsen burner flame, heat the solution in the
evaporating dish to dryness. Describe your observat
during course of evaporation and at the point @iting
to complete dryness. Keep the evaporating dishitsnd
contents in a desiccator to cool. Describe theluesi

Activity 1.3.3: Separation of mixture of two or mae liquids with
widely varying boiling points

Aim: To separate two or more miscible liquids with &rg
differences in their boiling points.

N 1.3.2.2 Introduction: All liquids have boiling points. Some
boil over a short range of temperature while otlewd at a sharp
temperature. The boiling point of a liquid is tleenperature at which
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the liquid is converted to vapour /gas. If liquioflsdifferent boiling

points are mixed, separating the mixture would imeddoiling the

liquid mixture so that each of the components @ mhixture boils

over at its specific boiling point. The vapour che cooled to
condensation if it is desired to collect it agas a separate liquid.
This is what happens in the Liebig condenser inctvitunning cold

water is used to condense the vapour boiling ongn fthe mixture

into a liquid that can be collected in a contaiférs process is called
distillation. Example of liquid mixture with larg#ifferences in their
boiling points is a mixture of water (BP = P@) and ethanol (BP
=78&C). If the liquid mixture has several componentst tlare

separated by distillation, the process is callextfanal Distillation.

Apparatus: Conical flask, large test tube, 25Ctineaker, Bunsen
burner, Wire gauze, Tripod stand, Delivery tube,
Thermometer, Distillation flask, running cold watap,
Liebig Condenser and corks.

Reagents: 50cnt tap water, blue ink and cold water.

Procedure: Pour 50cr? tap water into a conical flask and add few
drops of blue ink. Heat the conical flask contagnin
mixture of ink and water until when the solutionilbo
water vapour rises and condenses
in the cold test tube. Take a reading of the teatpes
at which the solution boils. Note the colour of tiggiid
collected in the test tube and the colour of thyid
remaining in the conical flask. Explain why the aa
of the liquid in the conical flask has become dedpan
before distillation.

Activity 1.3.4:Separation of mixture of liquids with more than

two components

Aim: To separate two or more miscible liquids with elos
boiling points.
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S
C11.3.2.3. Introduction: When there is need to separate a
mixture of several liquids with various boiling pts, simple
distillation apparatus will not be adequate to edll the various
fractions of the liquids as pure substances aéiparation. Fractional
distillation is the method adopted. In this case tkebig Condenser
used in simple distillation is replaced by fractabrfractionating
column which will help to separate the various fiats of the
mixture at their different boiling points. The ftemal distillation
condenser has a coil of fractionating column maidglass running
through the inside of the condenser. It is on ¢bisof glass that each
component of the mixture condenses at the apptepbailing point
and the flows out for collection. See Figure 1

Apparatus: Round  bottomed flask, Fractionating column,
thermometer, corks, Liebig condenser, flowing tap,
conical flask, Bunsen burner, Wire gauze, Tripathgt
and Anti Bump (broken glass or porcelain).

Reagents: Ethanol and Water.

Safety Precaution: Ethanol is flammable; it should not be taken

near naked flame.
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{(New Diagram/ Picture brought in by the Reviewer}

Procedure: Mix equal volumes of ethanol and water in a round-

bottomed flask. Assemble the fractionating coluranna
figure 1 above, and heat the solution while the itap

allowed to run through the Liebig condenser. Record

your observations and conclusion.

Activity 1.3.5: Separation of Mixture by Process bSublimation

Aim: To separate a mixture of solid Sodium Chloride and

Ammonium Chloride.
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Q 1.3.2.4. Introduction: The nature of some chemical substances
is such that when they are heated, instead ofdiiek reelting to form
liquid, the solid goes direct into gaseous statdaut going through
the liquid phase. Such solid substance is saicht@ Isublimed. The
ability of some solids to sublime into gaseousestdn be used to
separate them from solid substance which do notinseb This
process is called separation by the process oinsatibn. lodine,
some chlorides and camphor can sublime.

Apparatus: Glass funnel, Evaporating dish, Bunsen burnerpolti
Stand, wire gauze and beaker

Reagents: Solid Ammonium Chloride (NECI) and solid Sodium
Chloride (NaCl).

Safety Precaution: Separation should be done in a fume chamber if
the mixtures involve iodine which causes irritatiGh
vapour is inhaled) and a large dose is poisonous.

Procedure: Mix 4g of common salt (NaCl) with 2g of Ammonium
Chloride (NHCI) in an evaporating dish. Place a glass
funnel inverted over the dish. Heat the dish anskole
what happens. Record your observations and cooalusi
Confirm by chemical test, which of the chemical
substances (Sodium chloride — NaCl, or Ammonium
chloride -NHCI, sublimed and condensed on the
inverted funnel.

Activity 1.3.6: Separation of immiscible liquids

Aim: To separate two immiscible liquids (Kerosene and
Water) using a separating funnel.
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S

C11.3.2.5. Introduction: Separation of a mixture of two or more
immiscible liquids is possible using separatingrnieln The property
of the liquids which is used for this separatiorthe differences in
their densities. When the densities of the differ@uids vary the
arrangement of the layers of the liquid mixture {ddoe according to
the magnitude of their densities, with the one Wwhias the highest
density lowest, followed by the one with higher signand lastly by
the one with the lowest density. In other wordse theaviest
component of the mixture flows out first followedet next heaviest
and so on.
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Apparatus: Separating funnel, two 25énbeakers, Tripod stand and
conical flask

Figure 3: Using Separatory Funnels to separate Ligds in two layers
(Figures brought in by the reviewer}

Reagents: Kerosene and Water

Procedure: Carefully mix kerosene and water in a beaker and
transfer the resulting mixture into a separatingntl.
Let the funnel stand clamped to the retort stamdil u
two distinct layers of the mixture emerge. Place an
empty conical flask or beaker under the tap of the
separating funnel. Open the tap gradually to dadin
completely the lower layer. Thereafter, run outupeer
layer into another beaker. Record your observations
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1.When two immiscible form a mixture, what appasatwuld
you use to separate them?

2.What difference in the two liquids would make sibke for you
to separate them?

3. A mixture contains two liquids of different biad) points,

Self-Assessment Questions 1
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UNIT 2 STANDARD SOLUTIONS

S
_[H_-m 1.4.1: Preparation of Standard Solutions of Solid
substances

€2
—1.4.1: Introduction

A standard solution is a solution whose concermtnats accurately
known. This means that the amount of solute digsblv a given
volume of solvent is accurately known. The amafrdubstances is
measured in moles or grams, while the volumesapifidi substances
is measured in cubic meters3jnor its lower scale equivalents such
as cubic centimeters (ém cubic decimeters (din The IUPAC Unit
for a standard solution is moles perifol./dm® or Mol. dm?3). The
concentration of solutions or the molarity of saos is expressed in
moles per drf) that is, the number of moles of the solute dis=swblin
one dni of the solvent. Standard solutions are used teroehe the
concentrations of other substances, such as sodutio titration.
Using standard solutions and stoichiometric equatidt is possible
to predict the amount of any product from a cheihmeaction. Thus
the idea of standard solution is used in industpedduction of
substances such as fine chemical like drugs andimes or heavy
chemicals like cement or fertilizers.

Activity 1.4.1. Steps in preparing standard solutia of solid
substance

Aim: Develop skills and acquire knowledge in weighingeroircal
substances accurately

i). Weighing of chemical substances

The instrument for weighing chemical substanceshés weighing
balance also called chemical balance. The cherba&iaince may be
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mechanical balance such the beam balance or todmbpaOhaus
balance. The beam double pan balance is more ®oldsdated and
hardly used again in school laboratories. In weighwith the
mechanical balances, standard weights are usedlamde for the
weight you are trying weigh out. Top-loading bakstike the Ohaus
balance has notches indicating the various weiglet may want to
weigh out. There a venieer scale for measuring lsmas$ses. It may
give accuracy to the nearest hundredth {}L.00

Apparatuses: Weighing balances, specimen bottles, beakersgefann
standard flasks, Stirring rods,

/ WWW.EDUCATIONAL-MART.COM

Fig 5: Ohaus Chemical Fig 6: Shielded ESUBATIONAL
or Electronic

Scale Balance (Meanical Chemical _

Open Electronic chemicalBalance Fig 7 . Top loader
balance electronic Balance

{Figures brought in by Reviewer}

Electronic Balance is easier to use than mechatieam balance.
Some electronic chemical balances can be accwatetnearest ten
thousandth (10,089. The electronic balances are very accurate.

i). In using electronic chemical balance, the masthefsubstance
required to prepare a given concentration of atswoius determined
from the molecular mass of the substance. Thdrelgc balance is
set at zero reading. An empty weighing bottle oy ather suitable
container for the substance is weighed by pladiegcbntainer on the
pan of the balancing and reading off the mass. Thhea

material/substance which is required for preparthg standard
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solution is gradually added to the empty contawleite watching the
digital scale reading the mass added. This gradddition of the
substance is continued until the accurate madseddubstance is read
off on the scale of the balance. The weighed anbst is removed
from the pan of the balance.

Note the following precautions:

a). The electronic chemical balance is very sessitience the cover
of the weighing chamber must be closed before ¢lagling is taken
on the electronic digital scale for purposes ofuaacy. If the cover is
not in place, the balance would give wrong readiagause even the
moving air outside of the chamber affects the regadi

b). Substances being weighed must not be splasihdéigegpan of the
balance during weighing. Certain kinds of chemisabstances can
react with pan thereby destroying it over time. pha of the balance
should be cleaned properly before weighing to enaacuracy.

iii). Dissolving the weighed substance to make steard solution
Put the accurately weighed substance whose starstdution you
want to prepare into a beaker that has been wastrgdclean with
soap solution and water, (See figure 8). Add lidlistilled water that
is much less than the volume of solution you warrepare into the
beaker. Ensure that all the weighed substancesddlexted into the
flask.
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Figure 9: Filter Funnels

Figure 8: Beakers with stirring
Rods

{Figures Brought in by Reviewer}

Using the stirring rod, gently stir the mixture time beaker until all
the solid substance has dissolved completely te gielear solution.
Using a clean filter funnel (See Figure 9) gentinsfer the solution
completely from the beaker into a standard flaskctvis the volume
of the solution you want to prepare (Figure 10).

Rinse the beakers thoroughly with small amountisfilttd water to
ensure that all the dissolved substance is cotle®eur the solution
in the beaker into the standard flask. Rinse agaiih small amount
of distilled water and again pour into the solutionthe standard
flask. Using distilled water from wash bottle oraker, make uphe
volume of the solution in the standard flask to skendard mark such that
the bottom of the meniscus of the solution standshe standard mark of
the flask. Cock the standard flask properly andstihe solution briskly to
ensure uniformity.
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Figure 10: Standard Flasks of different sizes

In preparing standard solutions, you should no¢efdlfowing:

1. A molar solution is one containing one mole or thelecular
mass of the solute dissolved in one ®dfor 1000cm) of the
solution.

2. If your available standard flask is 500%nit means that you

will weigh out and dissolve (0.5Moles) half of thmlar mass of the
solute in the available standard flask of 50G tmnmake the Molar
solution.

3. If you want prepare 0.5 molar solution, you willigte out half
of the molar mass of the solute and dissolve inam&(1000cr)
of solution.

4. If you want to prepare 0.1M solution, you shouldgheout the
malar mass divided by 10 to give 0.1 moles of tbkite and
dissolve in 1dmor 1000cm of the solution.

Let us give example with preparation of standardiiisn hydroxide
solutions of different concentrations using différeizes of standard flasks,
as follows:

. The Formula of sodium hydroxide is NaOH
. Molar mass of NaOH = (23 +16 +1) = 40g/mole.
. 1M NaOH contains 40g of NaOH in 1dnor 1000cr of

solution. So 40g is weighed out and dissolved d@m®Lor
1000cni of distilled water.

. 0.5M NaOH contains 40g x 0.5 ie 20g to be weighetdand
dissolved in 1 drhor 1000cm of water

252



SED305 MODULE 3

o 0.25M NaOH contains 40g x .0.25M ie 10g to be wedylout
and dissolved in 1 dfor 1000cm

) 0.1M NaOH contains 40g x 0.1M ie 4g to be weighed and
dissolved in 1 drhor 1000 cri of water.

o 1M in 1000cm3 or 1dm3 flask contains Molar masgl@g of
NaOH dissolved in 1000cm3 of water in standardkflas

. 0.5M in 500cm3 flask = 40g x 500ém 1000cni x 0.5M + 1M

= 10g to be weighed out and dissolved in 500cm3vafer in
standard flask.

. 0.25 M in 250 cm flask = 40g x0.25M + 1M x250cim+
1000cni = 2.5g to be weighed out and dissolved in 256 ofn
water in 250 flask.

) 0.1M in 100cm3 flask = 40g x 100cm3 + 1000cm3Lk0.+
1M = 0.4g to be weighed out and dissolved in M®of water in
100 cma3 flask.

1.4.2. Preparation of Standard Solution of Liquid
substance using dilution method.

"N1.4.2. Introduction

Dilute acid solutions such as the one used intitinaexperiments are
made from concentrated acid solution bought fronalets in
laboratory chemicals and other resources. On thetaower of
concentrated acids are labels indicating densigifp gravity,
formula, and molar mass of concentrated acid. Tmeneercial acids
do not often come with their concentrations written their
containers. It is therefore the teacher that pespdilute acids from
the concentrated ones using dilution equation,nduwhich he/she
must determine the concentration of the conc. comialeacid.

(M1V1 = M2V2) where M = Molarity, V = Volume

Concentrated acids are very dangerous and shoulthihéled with
absolute care. They are corrosive to the body anddamage human
body, clothing materials and furniture or even ftih@or of the
laboratory. Concentrated acids release fumes amdftire should be
stored proper corked in the fume chamber of therktbry. Only
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trained and knowledgeable technicians should haodfeentrated
acids. On no account should students in primaeoondary schools
be allowed to handle concentrated acids such asodgbbric acid,
Nitric acid and sulphuric acid. These are the commoncentrated
acids found in the teaching laboratory.

UNIT 3 DILUTE SOLUTIONS

Activity 1. 4.1. Preparing Dilute Acid solution from concentrated
acid solution

The teacher should wear laboratory coat, eye gogyteves for
protection.

If the molarity of the concentrated acid not giventhe label of the
container, the teacher should work it out from th&rmation

available of the label. If the label on the WindieesBottle of Conc.
Sulphuric acid has the following information:

Density /specific gravity = 1.8g/cm3 or 1.8g/L

Percentage purity = 98%

A general formula for calculating the Molarity dfet conc. acid from
the information given is as follows:
Molarity M= 10x D x %
Molar Mass
Where:
D = Density or Specific gravity;
% = Percentage purity of the acid
10 = constant dilution factor
M = Molarity of the Conc. acid

Based on the label information on the above Comated Sulphuric
acid we can calculate Molarity using the above fdarand thereafter
prepare dilute solution of the acid using diluteguation.

Molecular Formula of Sulphuric Acid =28Qs [H =1, S =32, O
=16]

Molar Mass = 1x2 +32x1 +16 x4 = 2+32 + 64 = 98gIM
Density/specific gravity = 1.8g/chn

% purity of the acid = 98%
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M= 10x1.8gcix98 = 18 Mol.dm
98¢

This is 18 moles per dfof the conc. acid. When we dilute to
prepare standard dilute acid solution we must relneerthat Molarity
is expressed in number of moles pefdm

Dilution equation is given as: MV1= MyVy; V> =  MVi

Where M1 = Molarity of conc. Acid, M2 = Molarity of Dilute Acid,

V1 = Volume of conc. Acid, V2 = Volume of Dilute Aid. If we

intend to prepare 0.5M bench Sulphuric Acid, wednée find the
volume of the conc. acid that we would dissolveldn? flaks to get
0.05M solution

M =18, M»=0.05, \{1dm’ V, =?

Vi = MV>
M = 0.05mole drfx1000cnt = 50cmi =

2.78cn?
18molesdnt 18

2.78 cnt of concentrated acid will be diluted to 1 dm or 1000 cni to
prepare 0.05M solution of dilute Tetraoxosulphate¥!I) Acid (Sulphuric
acid).

Use measuring cylinder to measure out 2.78cfrconc. HSQiin a fume
chamber to avoid inhaling acid fumes. Put aboutc@8®f distilled water
into the 1000crh standard flask. Using the funnel gradually add the
measured conc. acid into the standard flask wiileng) continuously with
magnetic stirrer. Use water from the wash bottlevésh down the funnel
into the flask to ensure none of the acid is IB&move the stirrer and wash
it into the standard flask using wash bottle. Nb& the standard flask and
its content become hot because the reaction oéd¢lteand water releases
heat. Using distilled water carefully make up tlwdume of the solution to
the standard mark of the flask. Cork it properlyd ashake to ensure
complete mixing. Leave the standard flask in thduchamber overnight
for the solution to cool to room temperature. Tldume of the solution
would be short of the standard mark the followiray dlue to cooling and
contraction. Use wash bottle to carefully make bp solution to the
standard mark. Your solution is 0.5 M TetraoxosatefVl) Acid
(sulphuric acid).
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(Note: You do not add water to conc. acid becauseréaction to form
solution may become very violent and dangerous. &au acid gradually
into water and there would be no violent reaction)

If the conc. acid available to be diluted is 6M toahloric acid to produce
0.2M bench solution, the dilution equation would us=d directly to find
the volume of the conc. acid that would be diluted000cm of solution.
M1V1= MyVy, 6 x V= 0.2 x 1000cm3 , V= 0.2x1000/6 =
33.33 Cmi.

This means that 33.3 énof the conc. acid would be measured out in a
measuring cylinder, added gradually into distillegter in a standard flask,
and then the solution is made up to 1000cm

If a solution of 0.3M is to be prepared in 250°standard flask, the volume
of conc. HCI that would be made up to the marlvigVl = MyV,, 6xVi =
0.3m x 250

V1 = MyVs 6 = 0.3x250/6. , = 12.5¢mThis means that25 cn? of the
conc. Acid will be added to the standard flask #@redvolume is made up to
250 cniusing wash bottle.

Self — Assessment Questions 2.

1. State and identify the variables in formula forccddtion of
the molarity of concentrated acid before usingoitptepare
dilute standards solution.

2. What is standard solution?

3. Why should you avoid adding water to concentratad Aut
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Figure 11: Measuring Cylinders of different sizes. Figure 12:
Stock Winchester bottle of Conc. Acid

{Figures Brought in by Reviewer}
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Figure 13: Pipettes of different sizes
{Fig Brought in by Reviewer}

Activity 1.4.2: Practising to draw given volumes bLiquids using the
Pipette and Burette

Accurately measuring the volume of a dilute soluti® one of the essential
skills in volumetric analysis. For purposes ofdtion, the volume of a

solution can be measured using a pipette of desired Figure 13 shows an
array of pipettes which are standard measure ainve$ of solution for

analysis purposes. The measurement is called ipigethd is carried out as
follows:

(A). The Pipette: Wash the pipette thoroughly using water and soap
solution

Suck up clean water with the pipette and using yoie finger to close the
mouth of the pipette, discharge the water graduati¢ exercise control of
the rate of discharge of the water.

il Dip the end of the pipette inside the chemicalsmh. With the
upper end of the pipette inside your mouth, cakefuck up a little
of the solution and use this to rinse the pipdti@dughly. Then
empty the pipette
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ili. Then suck the solution and fill the pipette beyahe
standard mark. Place your right forefinger acrbgsnouth
to seal the upper end of the pipette immediately ngonove
the pipette from your mouth.

iv. Gradually and carefully release the solution ints i
container by opening the sealed end and watchalloéicn
in the pipette drain smoothly and gradually. Briyagur
observing eyes at parallax with the standard méarkhe
pipette and stopper the draining of the solutioremvithe
meniscus of solution stands on the standard matkenV
this done properly, the solution in the pipettexsctly the
volume indicated on the standard mark. The volurhe o
solution measured using the pipette is very aceurghe
sizes of pipettes vary so that you can select e ywou
want depending on the nature your laboratory agtiyou
are carrying out.

(B)  The Burette: A burette is a graduated glass tube with a tap at one end.
It is standard and used for delivering known volanoé liquid, especially in
titrations. It is a long, graduated glass usuallyunited on retort stand during
titration. Using the burette, even one drop of iiquan be delivered during
titration experiments. Figure 14 shows a 58enburette.

Figure 14: 50cnt— Burette for Titration
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UNIT 4 TITRATION EXPERIMENTS

[]!
===11.4.3: Volumetric Analysis (Carrying out Titration

Experiment)

€2
L N1.4.3.1. Introduction

Volumetric analysis is a basic operation chemicalcess of determining
the amount reacting species that are involved dusiremical reactions. It is
an accurate quantitative approach, whereby a starmiemical quantity is
used to standardize an unknown chemical quantityallywing the two
substances to react quantitatively, and using tiiehsometric equation to
find out the quantity of the unknown substance Hzet been consumed by a
known quantity of the standard solution. In thigylae chemical substance
of unknown quantity is standardized and its cormegioin in grams or moles
per dn? becomes known through calculations.

In the case of acid base titration which is oftamried out by secondary
school chemistry students, a standard solutionc@f & used to titrate a
given volume of base of unknown concentration teembeine the molarity
(number of moles per dinof the base. The base thus becomes standard
solution. In the same way a standard base solut@mm be used to
standardize an acid solution. Other chemical snbstéhan acids and bases
can be involved in volumetric analysis as long ks teaction of the
substances is quantitative, and it is possiblebserve the end point when
one reacting species is completely used up. In acitbase titration,
substances like methyl orange, phenolphthaleirgees@d methyl orange,
methyl red, ortho cresol, etc can be used as itaiE®ecause their colours
change at different pH of the solution. Thus thayehdifferent colours in
acid and basic mediums.

Activity 1.4.3.1: Titration

1. Pipette out 20 cfhor 25 cnd (depending on which type of pipette is
available) of the solution provided (usually a Haseo a conical
flask. Note that this should follow the proceduesdtibed under the
use of a pipette.
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Add about 2 or 3 drops of the indicator to the basé shake the
flask. Usually, Methyl Orange is provided but ocoaally,
Phenolphthalein may be used. Methyl Orange is yidlo in a base
and pinkish in an acid solution, while Phenolphtiralis red in a
base and colourless in an acid solution.

Fill the burette with the titrant (acid solutionpllbwing the
procedure described under the use of a burette

Adjust the level of the solution in the buretteagpropriate. Take
the reading of the burette and record it as “ihigading” ensuring
there is no leakage in the burette.

Now place the conical flask on the white tile & tfase of the retort
stand. Use white paper if there is no white tile.

In order to prevent careless spilling of the acadution while
titrating, adjust the height of the burette so tha jet just lies
slightly within the mouth of the conical flask

Open the burette tap to allow the solution to nuio ithe conical
flask but this should be at a controlled rate. Thenb, index finger
and second finger of your hand (preferably leftd)aare used for
the control

Use the other hand (right hand) to swirl the cdnifask

continuously as the acid solution is being addedhfthe burette.
The agitation will ensure a proper mixture of treedaand base
solutions.

9. Since you are expecting a colour change at thepent,
add the acid solution drop by drop towards the paooht. You
should end the titration by turning off the burefdp immediately
you observe that addition of a single drop of tleed asolution
causes a permanent colour change (yellow to fairgirdk in the
case of Methyl Orange indicator).

Read and record the burette reading. The titreevedwbtained by
subtracting the initial reading from the final reeg The titre value
is the volume of the acid solution required to teamnpletely with
the volume of the base in the conical flask.
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Activity 1.4.3.2: Recording data obtained from Volumetric Analysis
Rules Guiding the Writing of Burette Readings and @lculation of
Average Titre Value

1. Usually the first titration is regarded as roughlfrso have to
repeat the titration two or three more times, enguthat two

titre values do not vary by more than £ 2.0°cm

2. Record burette reading to two decimal places.

19.50 + 19.55 =
19.53 cmi
2

3. The burette readings are conveniently tabulateshasn below:

Burette Readings [Titrations (cm3)
Trial First Second
Final Burette
Reading 21.1¢( 41.6( 21.54
Initial Burette
Reading 0.0C 21.1¢( 1.0C
Volume of Acid
Used 21.1¢( 20.5( 20.55

Average volume of acid used to neutralize 25 ofrthe base:
20.50 + 20.55 = 20.53tm
2
4. You should use for averaging only titre values t& concordant
to the level of not more + 2.0 ém
5. Make sure you record the calculated value of camagons in
moles per dﬁl(molarities) to three decimal places e.g. 0.560M
6. Concentration in grams per drand any other calculation should be
expressed in three significant figures e.g. 2.68§/d
Self-Assessment and Practice Questions
Question 1
A is a solution of Tetraoxosulphate (VI) acid conirag 5.8g per

dm®. Solution B contains 9.3g of an impure potassiyairbxide per dm
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Put the acid solution A into the burette and titratith 25 cri or

(20 cn?) portion of B, using methyl orange or screenedhylebrange as
indicator.

From your result, calculate;

a. The concentration in moles/dnof the Tetraoxosulphate (VI) acid
in solution A

b. The concentration in moles/dnof the potassium hydroxide in
solution B

c. The concentration in grams/&mf potassium hydroxide in solution
B

d. The percentage purity of potassium hydroxide intsmh B
The equation for the reaction is:

H.SQ, + KOH —— KSQu.2H.O

(H=1.0; S=32.0; O =16.0; K=39.0)
Question 2

X g of anhydrous sodium trioxocarbonate (V) wasated with 1000crhor

(1 dn?) of 0.300M hydrochloric acid to obtain a solutidnwhich contains
excess hydrochloric acid after the treatment. Bai®.09M solution of
sodium hydroxide.

Put the acid solution A into the burette and t#ragainst 25 cthor (20

cm3) portion of B. Use methyl orange or screened mnietimange as
indicator.

Record the volume of your pipette. Tabulate youretie readings and
calculate the average volume of acid required totraBze the stated
volume B.
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From your result calculate:

(&) The concentration of acid in solution A in mole pee (dn?)
(b) The mass, X, of the sodium trioxocarbonate (V)
Question 3

Solution A is a solution of sodium hydroxide contag 0.025 mole of the
alkali in 250 cmi of solution. B is a solution of a dibasic acipYH

Put solution B into burette. Pipette 250 (20 crﬁ) portion of solution A
into a conical flask and titrate with solution Bings phenolphthalein as
indicator.

Record the volume of your pipette. Tabulate youretie reading and
calculate the average volume of acid used.

(@) Calculate the concentration in moths? of solution B from your
results

(b) if the concentration of the acid in solution B i9@lg/dn:?, what
is the molar mass of the acid to the nearest winateber?

(c) Calculate the percentage by mass of Y #YH
Question 4

P is a solution of either hydrochloric acid or xaemitrate (V) acid
containing 4.69dﬁ1 Q is a solution of potassium hydroxide. The
concentration of solution Q is 5.7593m

Put solution P into the burette and titrate agafiﬁsd:m3 or (20 crﬁ) portion
of Q. Use methyl orange or screened methyl orasgedicator.

Record the volume of your pipette. Tabulate youretie readings and

calculate the average volume of acid required totraBze the stated
volume Q.
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From your results, calculate:
(&) The concentration in moles/drof the base solution Q.

(b) The concentration in moles/drof the acid solution P.
(c) The molar mass of the acid

(d) From your result in (c) above identify the acid pkn clearly how
you arrived at your conclusion.

(H=1.0; 0=16.0; Na = 23.0; Cl = 35.5; K= 39.0)
Question 5

E is a solution containing 15.79/am>f hydrated sodium trioxocarbonate
(IV). F is a solution of Tetraoxosulphate (VI) acithe concentration of

solution F in mole per dfris 0.065M.

Put F into the burette and titrate with 25%aon (20 crﬁ) portion of solution
E. Use methyl orange or screened methyl orangedisaior.

Record the volume of your pipette. Tabulate youretie readings and
calculate the average volume of acid required totraBze the stated
volume of E.

From your result, calculate:

(&) The concentration in moles/drof solution E
(b) The molar mass of hydrated sodium trioxocarboriate (
(c) The value of X.

The equation of the reaction is;

NaCOsXH20 + bSOy —» NSO + CO + (X + 1)
H20.
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UNIT 5: QUALITATIVE ANALYSIS

=

1 3

===l 1.5.1:Qualitative Analysis

S
Ql.S.l. Introduction: Chemical substances are made up of particles.
The particles may be atoms, molecules or ions. idhe carrying charges
which may be negative charge (negatively chargs &a called anions), or
positive charge (positively charged ions are calbations). Qualitative
analysis is an effort to identify the compositioos constituents of a
chemical substance. It involves the identificatminthe individual
atom or ion - anions and cations - present in gawf the chemical
substance. The chemical substance to be analyzgdena salt or a
mixture of salts, metallic oxides or bases or orgamolecule.
Chemical substances are grouped according to¢hanacteristics. It
is these characteristics that are used to idethi&r presence in a
given sample that is being analyzed. For instaacéls turn blue
litmus paper red; therefore, if a chemical substatauses litmus to
turn red then the sample is an acid or it is acidithe same way, all
chemical substances have their characteristic cdatmeactions that
give away their presence in a sample.
Chemical analysis of a given sample for identifmat of the
composition of the substance follows some procedrechieving
the aim of the analysis. This procedure is thensidie methods of
analysis that will surely lead to the achievemdnthe objectives of
the analysisAnalysis of a simple salt involves:

a. Physical observation/examination of physical loaKsthe
sample to note whether it is a liquid or solution solid;
whether it crystalline, or powdery, its colour, agdneral
structure.

b. The action of heat on a salt: does it melt, buracothpose,
deprecate, the colour of the flame when burnt etc.

c. Does it dissolve in water, colour of the solutiarnfied, is the
solution of the sample acidic, or basic or neutrditmus?

d. Does it dissolve in acid, or base, or organic sthi&e ethanol or
acetone?
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e. The reactions of a salt or solution of it with ddwacids and alkalis
f. The reactions of solutions of salt with other resageand
g. Flame test.

= 1.5.2:Techniques and Procedures for Qualitative Analysis

In qualitative analysis, salts or a mixture of sate usually supplied.
At times, a solution of a salt may be given. Thesan unknown
compound as far as the students are concerned;otitainers are
appropriately labelled like specimen A, B, C etc.

When you are given an unknown salt, you are exdectecarry out
specified tests on it or the solution of it, obgethe changes and
carefully record them and finally arrive at infeces or conclusions
about the nature of the unknown substance tested. geod
performance, since this is part of the practicéle tfollowing
guidelines should be carefully employed.

1. Bench Solutions

Bench Solutions are solutions prepared and leftthan laboratory
benches or racks. They are used for qualitativenctad analysis.
They are usually 2 Molar solutions. Some bench tewia in the
Chemistry laboratory include:

HCI, HNGs;, H.SQi, KMnOs, NHisOH, NaOH, KOH, Ca(OHh)
K2Cr.07, NaoCOs, Cu(NGs)2, K, KIO 3 ,BaChk, AgQNO:z Pb(CHCOO),
Pb(NQ)2, CH3;CH.OH CHsCOOH, etc.

2. Heating of Dry Salt in a Test Tube

When a given substance is to be tested in a dtg, dtaat is gently
applied at the initial state, while observing amamrge taking place
and then heat is strongly applied until no furtbleange is observed.
You will be expected to describe the residue, pisearance when hot
and when it has been allowed to cool to room teatpee. When

heating, the test tube must be held with a tes hddder in a slanting
position, with its mouth pointing away from you gour fellow
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worker in the laboratory. Observe whether the samplcomposes on
heating and whether any gases are released on desiion.

a. The amount of substance required here for heating o
preparing solutions is always a small quantity

b. Describe any gas evolved giving its colour, odoud a
chemical test for confirmation of the gas.

2. Preparing Solution of Salt

When you are not given the solvent for preparirg gblution of an
unknown substance, use a suitable solvent to preparsolution of
the substance. The following solvents should bedtrn that order:
water, dilute hydrochloric acid and dilute trioxoate (V) acid,
ensuring that the solid added dissolves completely.

If dissolution is slow, you can warm the solutiengy ensuring that
the solution is cooled under a tap or left to coolits own, before
carrying out chemical tests on the solution of $hé. The solution
must be clear and during filtration, the solutiousthbe carefully
poured into the middle of the cone of the filteppa

3. Adding a Reagent to Solution in a Test Tube

a. Any reagent to be added to the prepared solutiost he a
little at a time or (few drops at a time) while ebgsng any
changes that take place, shake after additionl tinetie is no
further change. Use only about 2 — 33cof the prepared
solution. A dropping pipette is usually useful fadding
reagents to solutions.

b. If you observe any precipitate after the additibthe reagent,
describe its colour and/or appearance such asatiiyst or
gelatinous or powdery.

c. If it happens that no change is observed after ngddhe

necessary reagents to the solution, then recoetétis no
visible change’'.
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——11.5.3: Common Gases, their characteristics and sources

GASES PROPERTIE| SOURCES OF ASES
Colourless, Evolves when metals react
odourless, with dilute acids e.qg.

explodes with |7q + 2HCI —  ZnGl + Hp
slight pop soun
when flame i
Hydrogen (H) @applied

Evolves when oxides
(peroxides, salts or oxy-acids,
trioxonitrate (V),

Colourless, !
odourless, rel trioxochlorate (VII),
lights ol trioxoiodates (VII) are heated,
rekindlesa | €9 R
Oxygen (Q) glowing splint 2KCIO3 2KCl + 3Oy
Colourless,
odourless,
slightly acidic
turns
calcium Evolves when
hydroxide Trioxocarbonate (V) or
) solutions some metals are heated
Carbon(IV)oxid (lime water) | Dilute acids react with
(COp) milky. Trioxocarbonate (IV) e.
CaCQ ~° CaO+CQ
NabCOz + 2HC| —> COp + Hz0 +2NaCl
Yellowish Evolves when certaighlorides react wi
green colour,| oxidizing agents.
chaking smell

turns moist | pino, + 4HCI —»  MnCh + Ch+ 2H,0
blue  litmug

paper red and
Chlorine (Cp) then bleachg
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it.
Colourless, [Evolves when a chloride reacts
irritating concentrated Tetraoxosulphate (VI) acid
smell,  turn(H,50y), e.g.
blue litmus
paper red 2MaCl + HSOs —» NapSOy+ 2HCI
white fumes

Hydrogen with

Chloride (HCl|g) ammonia,
fuming in
moist air.

What is a preliminary Test?

Confirmatory Test of Some common gases

Gas Confirmatory Test

Hydrogen Colourless, smells likeEvolves when a

Sulphide bad (rotten) egg, burnsdilute acid reacts

(H2S) with light blue flame with a Sulphide
and depositsSulphur, e.g.

turns Lead Ethanoate
paper black.

Sources of the gas

FeS + 2HC— FeCh + H:S

Nitrogen  Brown gas with NO. Evolves when

(V) choking smell, turns Trioxonitrate (V) or

Oxide moist blue litmus paper

(NO2) red, turns starch iodidedioxonitrite (11l) salts of some

paper blue black.
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metals below Na in the
Electrochemical Series are
heated. Egs.

2Pb(NG®)2 —»  2PbO
+4NOp + Op
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Sulphur
(IV)
Oxide

(SG)

Ammonia
(NH3)

MODULE 3
Conc. HNGQ
reacts with
metals e.g.
2Pb(NG)2 —» 2PbO
+4ANOp + Op

Cu + 4HNG —»
Cu(NOg)2 + 2N +

2H20
SO turns litmus paper Trioxosulphate (1V) salts (SO
red, ).
It has colourless, S evolves
irritating  smell  or when dilute acid
(smell  of burning reacts with
Sulphur), some

It turns Potassiumtetraoxosulphate
tetraoxomanganate V1),

(v solution trioxosulphates
colourless and turns(lV) or
litmus paper dipped inthiosulphates
acidified potassium e.g.
heptaoxodichromate

(V1) solution green. NapSO3 + 2HCI
— 2NaCl + Nk +
H20 + SO

NHz turns moist red Salts of
litmus blue, ColourlessAmmonium ion
gas with characteristic(NH4")  when
choking smell, forms reacted with

white  fumes  with Alkali with
concentrated warming. NH
hydrochloric acid, gas evolves

condenses on the sidevhen sodium
or around the mouth ofhydroxide is
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the test tube containingadded to an

conc. HCI. ammonium
salt, e.qg.
NH4Cl + NaOF—» NaCl
+NH3 + H20
Water Turns anhydrouslt evolves when hydrated salts
Vapour copper tetraoxosuphatearre heated and converted to
(H20) (VI) salt blue. anhydrous salt. NaCO 10
H20

What is confirmatory Test?

1

===11.5.4: Recording of Experiment Results
1.5.4.Introduction

Experiment results should be recorded in a cledrwarambiguous
language that states what action that is done tk@awn sample,
the observation of the effects of the action on ghmple and the
inference or conclusion drawn from the observatiofike recording
of results experiments intended to find out wha¢ thake of

unknown samples are is recorded in a tabular forwitt three

columns entitled: Test/action on sample, obsermatiand

inference/conclusion. These columns are complasedoon as the
test and observation are completed. Identifyingiiaknown sample
usually starts with describing the physical charastics of the

sample to identify its colour, whether it is liqudd solid, whether it
is crystalline or powdery, deliquescent or hygrgscoetc. These
initial observations and descriptions of the phgsicature of the
sample is the right point to start qualitative clehanalysis of an
unknown sample. Further tests are carried out @nstmple to
identify the constituents of the sample and themtroe what the

sample is. The Table below shows how to record reasens

during qualitative chemical analysis.
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Test Observation Inference/Conclusion
Physical Describe the What conclusion can
observation sample accurately you reach due to the
physical nature of the
sample
Pick small Organic substances Brilliant yellow for
guantity of the often burn with Na', Blue-Green flame
sample on luminous flames, for CW*, Lilac for K*
platinum spatula heavy carbon ,Orange red for C4,

and heat it gently hydrocarbons burn

on the Bunsen with smoky flames,

burner flame and Metal ions burn

then strongly to with characteristic

observe the flames

colour of the

flame and nature

of the burning of

the sibstance

To small portion There is a quick The gas given off is
of the given effervescenceof a Carbon (IV) Oxide

sample of colourless odourless (COp) and the anion
unknown gas which turns | 2.

substance, addCalcium hydroxide 1S O™ or HCGs.
dilute HClI or Ssolution (lime water)

dilute HpSO4 milky-

To original sample There 5 an The gas evolved is
add concentrated effervescence of aHydrogen Sulphide
Tetraoxosulphate colourless gas with (H2S) and the anion
(V1) acid a rotten egg smell involved is $°

and turns Lead

Ethanoate paper

black
To original sample There 5 an The gas evolved is
add concentrated effervescence of Nitrogen (IV) Oxide
Tetraoxosulphate brown gas  with (NOy) and the anion
(V1) acid choking smell,
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which turns moist NO>  (dioxonitrite
blue litmus paper red(lll)), are present in

and starch iodidethe sample.
paper blue black.
To original sample There 5 an The gas given off is

add concentrated
Tetraoxosulphate
(V1) acid then heat
in the flame

effervescence of aSulphur (IV) oxide

colourless gas with(SOp) and the anion
irritating smell . S
which . turns - both (trioxosulphate (1V))
potassium
tetraoxomanganate
(Vi) paper and
acidified Potassium
heptaoxodichromate
(V1) paper colourless
and green
respectively

In the same 1.There is an
manner if the testeffervescence of a
(b) indicates the colourless gas
presence of Cl with irritating

mix the unknown smell which turns

salt with MnG moist blue litmus
red and forms

and add \hite fumes with

concentrated ammonia.

Tetraoxosulphate

(Vl) acid to the

mixture. 2.There is an
effervescence of a
brown gas (on
strong heating)
with choking

smell, turns moist
blue litmus paper
red

Confirmatory Tests anions
Tetraoxosulphate
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1. White precipitate

The gas given of
is HCly hydrogen
chloride gas from
the anion Cl

(chloride).

The gas is nitrogen
(IV) oxide and the

anion is NQ
trioxonitrate (V).

Sxlconfirmed.
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(VI) ion (SO%4)

1. To the original
sample solution,
add solution of
Lead ethanoate
solution
(Pb(CH3CO0O:2
or Lead Nitrate
solution (Pb(NG
)2 insoluble in
excess Ethanoic
acid or
Trioxonitrate (V)
acid respectively
2. Add agqueous

solution of Bad
to the original
solution of the
given sample
Chloride ion (Ci
):

To the agueous
solution of the
original sample

add Silver Nitrate
solution in drops
until excess

NO3 ion.

This is the Brown
Ring Test. Add to
original  solution
of the sample

freshly  prepared

solution of iron
(1) sulphate. Then
gently add
concentrated

MODULE 3

(PPT) of Lead
Tetraoxosulphate
(V1) is formed. It is
insoluble in excess
dilute acid.

2. A white
precipitate of
BaSQ indicates the
presence of S

ion

Cuddy white Cl is confirmed
precipitate  which

darkens on

exposure to light.

A brown coloured NOs is confirmed
ring forms at the

interface  between

the aqueous layer

and the acid layer.
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HoSOQu

gradually

the wall
tube.
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solution
along
of the test

The conc.

acid forms a layer
below the aqueous

solution

Preliminary Testing of samples with NaOH and NHOH solutions for
identification of Cations

Sodium hydroxide (NaOH)| Ammonia (NH4OH)
Cation| Solution Solution

Observations Observations

A white precipitate is forme| There is no precipitg
Ca&* |which is formed with

insoluble in excess

sodium hydroxide ammonia solution

Solution

A blue precipitate is form{ A blue precipitate is formg¢
Cu?* |which is which is

insoluble in excess | soluble in excess of ammo

sodium hydroxide solution to

Solution give a deep blue solution

A green precipitate is form| A green precipitate is form
Fe* |which is which is

insolubke in excess (insoluble in excess

sodium hydroxide ammonia solution

Solutior

A reddish brown precipits| A white precipitate is formg
Fe* |is formec which is

which is insoluble in exce| soluble in excess of ammo

of sodiun solution tc

give a clear colourle

hydroxide solutiol solutior

PK** | A white precipitate is formq A white precipitate is forme
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which is which is

soluble in excess of sodi| soluble in excess of ammo
hydroxide solution tc

solution giving a clejgive a clear
colourless soliion solutior

colourle

A white precipitate is forme

A white precipitate is formg

zre+ | which which is
dissolves in excess sodi| insoluble in  excess
hydroxide ammonia solution
solution giving a clei
colourless solution
Confirmatory Tests for
Cations
Test Observation Inference
A white precipitate |
ca®* formec ca&* confirmed
Ammonium oxalate | which is soluble i
added t dilute
the aqueous soluti{ hydrochloric acid bt
of the sal insoluble ir
dilute ethanoic acid
A brown precipitate
cu?* formec C?* confirmed
Potassium which is insoluble i
hexacyanoferra excess ¢
(I1) solution is addg Potassium

to the
aqueous solution
the sal

hexacyanoferrate (!

Solutior

Fe?t

i. Add dilute BRSOy
to the
aqueous solution

the salt,

The solution of KMnQ|
is

decolorized,
slightly
yellow because it h
been

turnin

Fe*" is confirmed
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followed by a fe\
drops of

KMnQOg4 solution.

ii. Add Potassium
hexacyanoferrate (I
solution

PRACTICUM IN SCIENCE TEACHING

reduced by F& to
Mn2*

A deep blue precipita
is formed

Fe*" is confirmed

to the aqueol
solution of the
Salt
A deep blue precipita
Fes+ is formed Fet is confirmed

i. Add Potassiut
hexacyanoferrate (I
solutior

to the aqueol
solution of th
salt.

ii. Add amrmaenium
hexacyanoferrate (Il
thiocyanate solutid
to the

A Dblueted
results

solutiol

Fe3" is confirmed

aqueous solution
the salt

Pb?*

i. Add dilute HCI to
cold

aqueous solution
the salt

ii. The mixture in (i
above i
Heated
iii. The
solution is

resulting

278

A white precipitate |
formed

which is
excess of

insoluble n

dilute HCI

A precipitate dissolve
to give ¢

The precipitate
PbCh(s)
PE

+2CF PbChys

P2t is confirmed

(PbCh is alsc
confirmed

clear colourless solution

The precipitat
reappears as white
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Cooled

Crystals.

MODULE 3

Zn*:Add
ammonium Sulphidg
solution to th
agueous

solution of the salt

pass HS
gas into the solution
itis

neutral (not acidic)

A white precipitate |
formed

zn?* is confirmed

Note

1. BaChk can form white precipitates with GO and S@* as
BaCQO; and BaS@respectively, but soluble in dilute HCI.

2. AgNOs can give white precipitate with GO and S@ but
not soluble in excess ammonia.
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UNIT 6: SOLUBILITY OF SALTS

Solubility of Salts

A good knowledge of the solubility of salts is edssd since it
enables a you to narrow the choice of possible.stilfurther helps
you to suspect the identity of a salt. Informatginen below on
solubility of salts will serve as a good guide.

a. All ammonium salts are soluble in water
b. All trioxonitrate (V) salts are soluble in cold warm water

c. All common salts of sodium and potassium are seluhl
water

d. All Tetraoxosulphate (V1) salts, except those dtican, Lead
(1) and barium are soluble in water

e. All chlorides, except those of Lead (ll), coppey, ¢hercury
(1) and silver are soluble in water but more stduim hot

water.

f. All trioxocarbonate (V) are insoluble in water eyt those of
sodium, potassium and ammonium.

Colour of Some Common Salts ar
Appearances of Residues

colour Possible Compound

Probably in Alkali Metal compounds ohalogel
White compounds of Mg, Ca or |

Yellow Hot| Zinc (II) Oxide, Zinc Salts

White Colc
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Yellow Lead (ll) Oxide, hydrated iron (Il) salts, Agl, Ac

Black CuO, FeO, Fg0y, FeS, CuS, PbS, MnO

Black Ho Iron (1) Oxide, many Iron (II'and Iron (1ll) compounc
Brown Colc

Brown PbO, Iron (Ill) salts, e.g. CuCrg) CuBp

Blue Hydrated copper (ll) salts e.g. Cug®O

Greer Hydrated Iron (Il) salts, CuC§hydrated CuCl

Rec FepO3, CpO, P304, HO

Orangt K2Cr20O7

Purple Potassium tetraoxomanganate (VII), (KMgQodine (b)

Self-Assessment Questions 3

1.What is the formula for determining Molar Concatibn of
Concentrated Acid

2. State Dilution equation and name the variable

3. What is a standard solution?

4. What is preliminary test?
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Sample Practical Examination Questions

1. Xis a solution of a simple salt. Carry out the following test

on 20 cm® portions of it. Do not perform any other test.
State your observation and conclusions.

a. Add 2 drops of dilute sodium hydroxide solution, and
then in excess, warm gently.

b. Add 2 or 3 drops of dilute ammonia solution and then in
excess, warm slightly

c. Add 2 drops of hydrochloric acid and then a few drops of

19

6: Summary

In this unit we have gone great lengths discuspmagticum in Chemistry
education. Various practical activities carried secondary school
Chemistry have been discussed, starting with stpardechniques of
different kinds of chemical substances, methodsrgbparation of chemical
solutions, quantitative chemical analysis and d¢ai@be chemical analysis.
The various practical activities described and rméarbe hands-on. You
are therefor expected to approach a school withegelipped Chemistry
laboratory to carry out most of the described Clsémpipractical activities.
Check the section on further reading to discoverésources you need for
more discoveries in practicum in Chemistry educatio

LI 1.7: Possible Answers to Self-Assessment Question

Self — Assessment 1:

1. When two immiscible form a mixture, what apparateuld
you use to separate them?
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Separatory Funnel

2. What difference in the two liquids would make itspible for
you to separate them?

The density the two liquids are different. One is dnser than the
other and the less dense one will float on the desrsone, showing
different columns.

3. A mixture contains two liquids of different boilingoints.
Name the method you can use to separate them.
Distillation apparatus can be used to separate tine

4. A solid dissolved in a liquid to form a solutionhat method
would you use to separate the solid from the ligquid

Evaporation method can be used to separate the liggior solvent
from the solute or the dissolved substance

Self — Assessment Questions 2

1. What is standard solution?
A standard solution is a solution whose concentrain is
accurately known

2. Why should you avoid adding water to concentrated aut you

can add concentrated acid gradually to water?

When water is added to concentrated acid, the reaon is very rapid
and it generates much heat whichmake the mixture blow out spilling
the acid. It is dangerous. But concentrated acid cabe added to water
gradually without explosion the water gradually dilutes the conc. Acid
with over-boiling and spilling. It is safe.

Self-Assessment 3:
The formula for determining the molar concentratiof
concentrated acid from the manufacturers is tHeviahg:

1. Molarty M= 10xDx%
M (Molar Mass)
Where:
D = Density or Specific gravity of the conc. acid,;
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% = Percentage purity of the acid
10 = constant factor of dilution
M = Molarity of the Conc. Acid
2. State Dilution equation and the variables

MiV1i =Mz V2

M1 = Molarity of the original solution; M= Molarity of Dilute
Solution

V1 = Volume of Original solution; ¥ = Volume of Dilute
solution

3. What is a standard solution?
A standard solution is a solution whose concentraii is accurately
known per Known volume of solvent.

4. What is preliminary test?

A preliminary test is a test carried out on a chenual substance to
find direct in the determination of the contents ofthe substance. It
gives the analyst clue for further test to find outthe constituents of
the substance.

What is confirmatory test in the Chemistry Laborg®o

A confirmatory test is a test targeted to find outwhether a
particular species (ion, molecule, bond type etcsipresent in a
sample. A confirmatory chemical test is specifical sensitive to
confirm the presence or absence of a targeted spesiin a sample
under given conditions.

i

)
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MODULE 3: CHEMISTRY EDUCATION
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U
NIT 1: SEPARATION OF MIXTURES

€2
—N1.1. General Introduction

Chemistry may be defined as the study of mattey, structure,

properties, transformations, interactions processesl the energy
implications of the changes matter undergoes. @tgnas a science
discipline is an activity based subject which sgigraffects our daily

lives, our environment and our local and nationedr®mies. The
material world is made of matter. Therefore, athie of the material
world are chemical substances. Through chemicatastions among
various substances new substances are made. Tdesgf chemical
interactions or chemical reactions can lead to ypeodn of new

useful or good substances, or bad and dangerossasgbs that are
capable of destroying our environment. Therefolee hature of
Chemistry is such that it is handled with care saocaproduce useful
things for our benefits and wellbeing while disaging the

production of substances that can destroy us amceimironment.

This is why the study of Chemistry at all levelseofucation involves
plenty practical work or laboratory activities aithéo make the
subject matter contents (Theories, Laws, concdpts)ciples and
Hypotheses and methodologies) clearer and to devalactical or

manual skills necessary for handling chemical suzsts and
challenges that chemical substances may pose tdifeuand our

environment. Thus, as much as possible the teadabfirfghemistry

should be practical based to enable learners cirerthe abstract
concepts they have learnt, as well as verify theoities, laws and
principles of Chemistry.
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By the end of your reading and carrying out thevais in this
Chemistry manual, you should be able to achievefdhewing
objectives

@ 1.2 Learning Outcomes

1. Plan Chemistry experiments and practical activities

2. Set up equipment and materials for conducting Ckeyni
practical activities

3. Develop practical skills or process skills in coatig
Chemistry practical activities, including some expents

4. Learn to control variables during Chemistry expesns

5. Develop positive attitudes to Chemistry practical
work/activities

6. Carry out practical activities on various topic€dhemistry

7. Take appropriate precautions in the conduct of Géteyn
practical activities, and handling of chemical sahses

8. Establish basic rules for students’ use of Chemistooratory

and the equipment and resources therein.

===|].3.1 SEPARATION OF MIXTURES OF CHEMICAL
SUBSTANCES

In nature, many chemical substances occur as resituvhile
production of substances often involve separatibrmextures of
different products to obtain pure substances tfeaveary useful in the
industry and home. There are several methods oaragpn of
mixtures, each of which depends on the physical anhemical
properties of the components of the mixture. Sormée physical
methods of separation of mixtures into their défer components
include filtration, Evaporation, Centrifuging, Clnatography,
Distillation, Fractional Distillation, Magnetizatip Crystallization,
Sublimation and Decantation. In this section, wallskarry out
activities leading to separation of different typsfsmixtures using
some of the methods/techniques listed above. Foresmixtures,
more than one separation methods/techniques caisdze You will
always be required to take special note of the gmas of the
components of the mixtures that make it possibleh® use the
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separation techniques involved. Let us carry oet skparation of
some mixtures using the activities below:

Activity 1.3.1. Separation of Insoluble solid paricles from
liquid/solution

Aim: To separate an insoluble solid from solution/lequi

Theory: One of the components of the mixture is insolutddid
while the other component is a liquid. The two

substances can be separated by filtration or tetoam
using appropriate apparatuses.
Apparatus:  250cnt beaker, funnel, large test tube or boiling tube,
filter paper, test tube rack and stirrer.
Reagents: 50cn? tap water and 5 grams soil.

Procedure for Decantation: Mix thoroughly 50cr of water and
sand. Stir the mixture completely until it is
cloudy brown. Allow the mixture to settle for 20
minutes. What is your observation? Using an empty
beaker as the collector, without shaking, slowlgaie
the liquid part of the mixture into the clean baakiéhe
liquid in the clean beaker is called decantate evtfile
sand remaining at the bottom of the first beakeralted
the residue. What is the colour of the decantate?

Procedure for Filtration: Mix 50cn® tap water with 5 grams soil
and stir until a cloudy mixture appears. Fold aefil
paper into cone-shape and fit it into the filtenrel.
Pour the mixture slowly into the funnel and recgodir
observations. Describe the separated substances. Th
liquid is called the filtrate while the solid onetHilter
paper is called the residue. Compare the separated
substances when decantation is used and wheridittra
is used. What are the differences?
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Activity 1.3. 2: Separation of dissolved solid frm solution by
Evaporation method.

Aim: To separate dissolved solid from its solution

S
Q 1.3.2.1. Introduction: A mixture of two substances where one
is a solid which dissolved in the other which ikgaid. The mixture
is called solution. In this case the propertieshef mixture are that
one is volatile and can be converted into vapoundsting. When the
volatile component is evaporated we obtain theotlissl substance as
a solid residue.

Apparatus: Evaporating dish, two 250énbeakers, Bunsen burner,
wire gauze, Tripod Stand, Glass stirrer and dewcca
clock glass.

Procedure: Add 3g of common salt (NaCl) or one cube of sugtr
a beaker. Add 5cfnof distilled water and stir until the
solid dissolves completely in water. Transfer the
resulting solution into an evaporating dish. Usihg
Bunsen burner flame, heat the solution in the
evaporating dish to dryness. Describe your observat
during course of evaporation and at the point @iting
to complete dryness. Keep the evaporating dishitsnd
contents in a desiccator to cool. Describe theluesi

Activity 1.3.3: Separation of mixture of two or mae liquids with
widely varying boiling points

Aim: To separate two or more miscible liquids with &rg
differences in their boiling points.

N 1.3.2.2 Introduction: All liquids have boiling points. Some
boil over a short range of temperature while otlewd at a sharp
temperature. The boiling point of a liquid is tleenperature at which
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the liquid is converted to vapour /gas. If liquioflsdifferent boiling

points are mixed, separating the mixture would imeddoiling the

liquid mixture so that each of the components @ mhixture boils

over at its specific boiling point. The vapour che cooled to
condensation if it is desired to collect it agas a separate liquid.
This is what happens in the Liebig condenser inctvitunning cold

water is used to condense the vapour boiling ongn fthe mixture

into a liquid that can be collected in a contaiférs process is called
distillation. Example of liquid mixture with larg#ifferences in their
boiling points is a mixture of water (BP = P@) and ethanol (BP
=78&C). If the liquid mixture has several componentst tlare

separated by distillation, the process is callextfanal Distillation.

Apparatus: Conical flask, large test tube, 25Ctineaker, Bunsen
burner, Wire gauze, Tripod stand, Delivery tube,
Thermometer, Distillation flask, running cold watap,
Liebig Condenser and corks.

Reagents: 50cnt tap water, blue ink and cold water.

Procedure: Pour 50cr? tap water into a conical flask and add few
drops of blue ink. Heat the conical flask contagnin
mixture of ink and water until when the solutionilbo
water vapour rises and condenses
in the cold test tube. Take a reading of the teatpes
at which the solution boils. Note the colour of tiggiid
collected in the test tube and the colour of thyid
remaining in the conical flask. Explain why the aa
of the liquid in the conical flask has become dedpan
before distillation.

Activity 1.3.4:Separation of mixture of liquids with more than

two components

Aim: To separate two or more miscible liquids with elos
boiling points.
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S
C11.3.2.3. Introduction: When there is need to separate a
mixture of several liquids with various boiling pts, simple
distillation apparatus will not be adequate to edll the various
fractions of the liquids as pure substances aéiparation. Fractional
distillation is the method adopted. In this case tkebig Condenser
used in simple distillation is replaced by fractabrfractionating
column which will help to separate the various fiats of the
mixture at their different boiling points. The ftemal distillation
condenser has a coil of fractionating column maidglass running
through the inside of the condenser. It is on ¢bisof glass that each
component of the mixture condenses at the apptepbailing point
and the flows out for collection. See Figure 1

Apparatus: Round  bottomed flask, Fractionating column,
thermometer, corks, Liebig condenser, flowing tap,
conical flask, Bunsen burner, Wire gauze, Tripathgt
and Anti Bump (broken glass or porcelain).

Reagents: Ethanol and Water.

Safety Precaution: Ethanol is flammable; it should not be taken

near naked flame.
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Figure 1: Apparatus set up for Fractional Distillation
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{(New Diagram/ Picture brought in by the Reviewer}

Procedure: Mix equal volumes of ethanol and water in a round-

bottomed flask. Assemble the fractionating coluranna
figure 1 above, and heat the solution while the itap

allowed to run through the Liebig condenser. Record

your observations and conclusion.

Activity 1.3.5: Separation of Mixture by Process bSublimation

Aim: To separate a mixture of solid Sodium Chloride and

Ammonium Chloride.
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Q 1.3.2.4. Introduction: The nature of some chemical substances
is such that when they are heated, instead ofdiiek reelting to form
liquid, the solid goes direct into gaseous statdaut going through
the liquid phase. Such solid substance is saicht@ Isublimed. The
ability of some solids to sublime into gaseousestdn be used to
separate them from solid substance which do notinseb This
process is called separation by the process oinsatibn. lodine,
some chlorides and camphor can sublime.

Apparatus: Glass funnel, Evaporating dish, Bunsen burnerpolti
Stand, wire gauze and beaker

Reagents: Solid Ammonium Chloride (NECI) and solid Sodium
Chloride (NaCl).

Safety Precaution: Separation should be done in a fume chamber if
the mixtures involve iodine which causes irritatiGh
vapour is inhaled) and a large dose is poisonous.

Procedure: Mix 4g of common salt (NaCl) with 2g of Ammonium
Chloride (NHCI) in an evaporating dish. Place a glass
funnel inverted over the dish. Heat the dish anskole
what happens. Record your observations and cooalusi
Confirm by chemical test, which of the chemical
substances (Sodium chloride — NaCl, or Ammonium
chloride -NHCI, sublimed and condensed on the
inverted funnel.

Activity 1.3.6: Separation of immiscible liquids

Aim: To separate two immiscible liquids (Kerosene and
Water) using a separating funnel.
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S

C11.3.2.5. Introduction: Separation of a mixture of two or more
immiscible liquids is possible using separatingrnieln The property
of the liquids which is used for this separatiorthe differences in
their densities. When the densities of the differ@uids vary the
arrangement of the layers of the liquid mixture {ddoe according to
the magnitude of their densities, with the one Wwhias the highest
density lowest, followed by the one with higher signand lastly by
the one with the lowest density. In other wordse theaviest
component of the mixture flows out first followedet next heaviest
and so on.
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Apparatus: Separating funnel, two 25énbeakers, Tripod stand and
conical flask

Figure 3: Using Separatory Funnels to separate Ligds in two layers
(Figures brought in by the reviewer}

Reagents: Kerosene and Water

Procedure: Carefully mix kerosene and water in a beaker and
transfer the resulting mixture into a separatingntl.
Let the funnel stand clamped to the retort stamdil u
two distinct layers of the mixture emerge. Place an
empty conical flask or beaker under the tap of the
separating funnel. Open the tap gradually to dadin
completely the lower layer. Thereafter, run outupeer
layer into another beaker. Record your observations
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1.When two immiscible form a mixture, what appasatwuld
you use to separate them?

2.What difference in the two liquids would make sibke for you
to separate them?

3. A mixture contains two liquids of different biad) points,

Self-Assessment Questions 1
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UNIT 2 STANDARD SOLUTIONS

S
_[H_-m 1.4.1: Preparation of Standard Solutions of Solid
substances

€2
—1.4.1: Introduction

A standard solution is a solution whose concermtnats accurately
known. This means that the amount of solute digsblv a given
volume of solvent is accurately known. The amafrdubstances is
measured in moles or grams, while the volumesapifidi substances
is measured in cubic meters3jnor its lower scale equivalents such
as cubic centimeters (ém cubic decimeters (din The IUPAC Unit
for a standard solution is moles perifol./dm® or Mol. dm?3). The
concentration of solutions or the molarity of saos is expressed in
moles per drf) that is, the number of moles of the solute dis=swblin
one dni of the solvent. Standard solutions are used teroehe the
concentrations of other substances, such as sodutio titration.
Using standard solutions and stoichiometric equatidt is possible
to predict the amount of any product from a cheihmeaction. Thus
the idea of standard solution is used in industpedduction of
substances such as fine chemical like drugs andimes or heavy
chemicals like cement or fertilizers.

Activity 1.4.1. Steps in preparing standard solutia of solid
substance

Aim: Develop skills and acquire knowledge in weighingeroircal
substances accurately

i). Weighing of chemical substances

The instrument for weighing chemical substanceshés weighing
balance also called chemical balance. The cherba&iaince may be
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mechanical balance such the beam balance or todmbpaOhaus
balance. The beam double pan balance is more ®oldsdated and
hardly used again in school laboratories. In weighwith the
mechanical balances, standard weights are usedlamde for the
weight you are trying weigh out. Top-loading bakstike the Ohaus
balance has notches indicating the various weiglet may want to
weigh out. There a venieer scale for measuring lsmas$ses. It may
give accuracy to the nearest hundredth {}L.00

Apparatuses: Weighing balances, specimen bottles, beakersgefann
standard flasks, Stirring rods,

/ WWW.EDUCATIONAL-MART.COM

Fig 5: Ohaus Chemical Fig 6: Shielded ESUBATIONAL
or Electronic

Scale Balance (Meanical Chemical _

Open Electronic chemicalBalance Fig 7 . Top loader
balance electronic Balance

{Figures brought in by Reviewer}

Electronic Balance is easier to use than mechatieam balance.
Some electronic chemical balances can be accwatetnearest ten
thousandth (10,089. The electronic balances are very accurate.

i). In using electronic chemical balance, the masthefsubstance
required to prepare a given concentration of atswoius determined
from the molecular mass of the substance. Thdrelgc balance is
set at zero reading. An empty weighing bottle oy ather suitable
container for the substance is weighed by pladiegcbntainer on the
pan of the balancing and reading off the mass. Thhea

material/substance which is required for preparthg standard
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solution is gradually added to the empty contawleite watching the
digital scale reading the mass added. This gradddition of the
substance is continued until the accurate madseddubstance is read
off on the scale of the balance. The weighed anbst is removed
from the pan of the balance.

Note the following precautions:

a). The electronic chemical balance is very sessitience the cover
of the weighing chamber must be closed before ¢lagling is taken
on the electronic digital scale for purposes ofuaacy. If the cover is
not in place, the balance would give wrong readiagause even the
moving air outside of the chamber affects the regadi

b). Substances being weighed must not be splasihdéigegpan of the
balance during weighing. Certain kinds of chemisabstances can
react with pan thereby destroying it over time. pha of the balance
should be cleaned properly before weighing to enaacuracy.

iii). Dissolving the weighed substance to make steard solution
Put the accurately weighed substance whose starstdution you
want to prepare into a beaker that has been wastrgdclean with
soap solution and water, (See figure 8). Add lidlistilled water that
is much less than the volume of solution you warrepare into the
beaker. Ensure that all the weighed substancesddlexted into the
flask.
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Figure 9: Filter Funnels

Figure 8: Beakers with stirring
Rods

{Figures Brought in by Reviewer}

Using the stirring rod, gently stir the mixture time beaker until all
the solid substance has dissolved completely te gielear solution.
Using a clean filter funnel (See Figure 9) gentinsfer the solution
completely from the beaker into a standard flaskctvis the volume
of the solution you want to prepare (Figure 10).

Rinse the beakers thoroughly with small amountisfilttd water to
ensure that all the dissolved substance is cotle®eur the solution
in the beaker into the standard flask. Rinse agaiih small amount
of distilled water and again pour into the solutionthe standard
flask. Using distilled water from wash bottle oraker, make uphe
volume of the solution in the standard flask to skendard mark such that
the bottom of the meniscus of the solution standshe standard mark of
the flask. Cock the standard flask properly andstihe solution briskly to
ensure uniformity.
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Figure 10: Standard Flasks of different sizes

In preparing standard solutions, you should no¢efdlfowing:

1. A molar solution is one containing one mole or thelecular
mass of the solute dissolved in one ®dfor 1000cm) of the
solution.

2. If your available standard flask is 500%nit means that you

will weigh out and dissolve (0.5Moles) half of thmlar mass of the
solute in the available standard flask of 50G tmnmake the Molar
solution.

3. If you want prepare 0.5 molar solution, you willigte out half
of the molar mass of the solute and dissolve inam&(1000cr)
of solution.

4. If you want to prepare 0.1M solution, you shouldgheout the
malar mass divided by 10 to give 0.1 moles of tbkite and
dissolve in 1dmor 1000cm of the solution.

Let us give example with preparation of standardiiisn hydroxide
solutions of different concentrations using différeizes of standard flasks,
as follows:

. The Formula of sodium hydroxide is NaOH
. Molar mass of NaOH = (23 +16 +1) = 40g/mole.
. 1M NaOH contains 40g of NaOH in 1dnor 1000cr of

solution. So 40g is weighed out and dissolved d@m®Lor
1000cni of distilled water.

. 0.5M NaOH contains 40g x 0.5 ie 20g to be weighetdand
dissolved in 1 drhor 1000cm of water
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o 0.25M NaOH contains 40g x .0.25M ie 10g to be wedylout
and dissolved in 1 dfor 1000cm

) 0.1M NaOH contains 40g x 0.1M ie 4g to be weighed and
dissolved in 1 drhor 1000 cri of water.

o 1M in 1000cm3 or 1dm3 flask contains Molar masgl@g of
NaOH dissolved in 1000cm3 of water in standardkflas

. 0.5M in 500cm3 flask = 40g x 500ém 1000cni x 0.5M + 1M

= 10g to be weighed out and dissolved in 500cm3vafer in
standard flask.

. 0.25 M in 250 cm flask = 40g x0.25M + 1M x250cim+
1000cni = 2.5g to be weighed out and dissolved in 256 ofn
water in 250 flask.

) 0.1M in 100cm3 flask = 40g x 100cm3 + 1000cm3Lk0.+
1M = 0.4g to be weighed out and dissolved in M®of water in
100 cma3 flask.

1.4.2. Preparation of Standard Solution of Liquid
substance using dilution method.

"N1.4.2. Introduction

Dilute acid solutions such as the one used intitinaexperiments are
made from concentrated acid solution bought fronalets in
laboratory chemicals and other resources. On thetaower of
concentrated acids are labels indicating densigifp gravity,
formula, and molar mass of concentrated acid. Tmeneercial acids
do not often come with their concentrations written their
containers. It is therefore the teacher that pespdilute acids from
the concentrated ones using dilution equation,nduwhich he/she
must determine the concentration of the conc. comialeacid.

(M1V1 = M2V2) where M = Molarity, V = Volume

Concentrated acids are very dangerous and shoulthihéled with
absolute care. They are corrosive to the body anddamage human
body, clothing materials and furniture or even ftih@or of the
laboratory. Concentrated acids release fumes amdftire should be
stored proper corked in the fume chamber of therktbry. Only
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trained and knowledgeable technicians should haodfeentrated
acids. On no account should students in primaeoondary schools
be allowed to handle concentrated acids such asodgbbric acid,
Nitric acid and sulphuric acid. These are the commoncentrated
acids found in the teaching laboratory.

UNIT 3 DILUTE SOLUTIONS

Activity 1. 4.1. Preparing Dilute Acid solution from concentrated
acid solution

The teacher should wear laboratory coat, eye gogyteves for
protection.

If the molarity of the concentrated acid not giventhe label of the
container, the teacher should work it out from th&rmation

available of the label. If the label on the WindieesBottle of Conc.
Sulphuric acid has the following information:

Density /specific gravity = 1.8g/cm3 or 1.8g/L

Percentage purity = 98%

A general formula for calculating the Molarity dfet conc. acid from
the information given is as follows:
Molarity M= 10x D x %
Molar Mass
Where:
D = Density or Specific gravity;
% = Percentage purity of the acid
10 = constant dilution factor
M = Molarity of the Conc. acid

Based on the label information on the above Comated Sulphuric
acid we can calculate Molarity using the above fdarand thereafter
prepare dilute solution of the acid using diluteguation.

Molecular Formula of Sulphuric Acid =28Qs [H =1, S =32, O
=16]

Molar Mass = 1x2 +32x1 +16 x4 = 2+32 + 64 = 98gIM
Density/specific gravity = 1.8g/chn

% purity of the acid = 98%
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M= 10x1.8gcix98 = 18 Mol.dm
98¢

This is 18 moles per dfof the conc. acid. When we dilute to
prepare standard dilute acid solution we must relneerthat Molarity
is expressed in number of moles pefdm

Dilution equation is given as: MV1= MyVy; V> =  MVi

Where M1 = Molarity of conc. Acid, M2 = Molarity of Dilute Acid,

V1 = Volume of conc. Acid, V2 = Volume of Dilute Aid. If we

intend to prepare 0.5M bench Sulphuric Acid, wednée find the
volume of the conc. acid that we would dissolveldn? flaks to get
0.05M solution

M =18, M»=0.05, \{1dm’ V, =?

Vi = MV>
M = 0.05mole drfx1000cnt = 50cmi =

2.78cn?
18molesdnt 18

2.78 cnt of concentrated acid will be diluted to 1 dm or 1000 cni to
prepare 0.05M solution of dilute Tetraoxosulphate¥!I) Acid (Sulphuric
acid).

Use measuring cylinder to measure out 2.78cfrconc. HSQiin a fume
chamber to avoid inhaling acid fumes. Put aboutc@8®f distilled water
into the 1000crh standard flask. Using the funnel gradually add the
measured conc. acid into the standard flask wiileng) continuously with
magnetic stirrer. Use water from the wash bottlevésh down the funnel
into the flask to ensure none of the acid is IB&move the stirrer and wash
it into the standard flask using wash bottle. Nb& the standard flask and
its content become hot because the reaction oéd¢lteand water releases
heat. Using distilled water carefully make up tlwdume of the solution to
the standard mark of the flask. Cork it properlyd ashake to ensure
complete mixing. Leave the standard flask in thduchamber overnight
for the solution to cool to room temperature. Tldume of the solution
would be short of the standard mark the followiray dlue to cooling and
contraction. Use wash bottle to carefully make bp solution to the
standard mark. Your solution is 0.5 M TetraoxosatefVl) Acid
(sulphuric acid).
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(Note: You do not add water to conc. acid becauseréaction to form
solution may become very violent and dangerous. &au acid gradually
into water and there would be no violent reaction)

If the conc. acid available to be diluted is 6M toahloric acid to produce
0.2M bench solution, the dilution equation would us=d directly to find
the volume of the conc. acid that would be diluted000cm of solution.
M1V1= MyVy, 6 x V= 0.2 x 1000cm3 , V= 0.2x1000/6 =
33.33 Cmi.

This means that 33.3 énof the conc. acid would be measured out in a
measuring cylinder, added gradually into distillegter in a standard flask,
and then the solution is made up to 1000cm

If a solution of 0.3M is to be prepared in 250°standard flask, the volume
of conc. HCI that would be made up to the marlvigVl = MyV,, 6xVi =
0.3m x 250

V1 = MyVs 6 = 0.3x250/6. , = 12.5¢mThis means that25 cn? of the
conc. Acid will be added to the standard flask #@redvolume is made up to
250 cniusing wash bottle.

Self — Assessment Questions 2.

1. State and identify the variables in formula forccddtion of
the molarity of concentrated acid before usingoitptepare
dilute standards solution.

2. What is standard solution?

3. Why should you avoid adding water to concentratad Aut
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Figure 11: Measuring Cylinders of different sizes. Figure 12:
Stock Winchester bottle of Conc. Acid

{Figures Brought in by Reviewer}
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Figure 13: Pipettes of different sizes
{Fig Brought in by Reviewer}

Activity 1.4.2: Practising to draw given volumes bLiquids using the
Pipette and Burette

Accurately measuring the volume of a dilute soluti® one of the essential
skills in volumetric analysis. For purposes ofdtion, the volume of a

solution can be measured using a pipette of desired Figure 13 shows an
array of pipettes which are standard measure ainve$ of solution for

analysis purposes. The measurement is called ipigethd is carried out as
follows:

(A). The Pipette: Wash the pipette thoroughly using water and soap
solution

Suck up clean water with the pipette and using yoie finger to close the
mouth of the pipette, discharge the water graduati¢ exercise control of
the rate of discharge of the water.

il Dip the end of the pipette inside the chemicalsmh. With the
upper end of the pipette inside your mouth, cakefuck up a little
of the solution and use this to rinse the pipdti@dughly. Then
empty the pipette
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ili. Then suck the solution and fill the pipette beyahe
standard mark. Place your right forefinger acrbgsnouth
to seal the upper end of the pipette immediately ngonove
the pipette from your mouth.

iv. Gradually and carefully release the solution ints i
container by opening the sealed end and watchalloéicn
in the pipette drain smoothly and gradually. Briyagur
observing eyes at parallax with the standard méarkhe
pipette and stopper the draining of the solutioremvithe
meniscus of solution stands on the standard matkenV
this done properly, the solution in the pipettexsctly the
volume indicated on the standard mark. The volurhe o
solution measured using the pipette is very aceurghe
sizes of pipettes vary so that you can select e ywou
want depending on the nature your laboratory agtiyou
are carrying out.

(B)  The Burette: A burette is a graduated glass tube with a tap at one end.
It is standard and used for delivering known volanoé liquid, especially in
titrations. It is a long, graduated glass usuallyunited on retort stand during
titration. Using the burette, even one drop of iiquan be delivered during
titration experiments. Figure 14 shows a 58enburette.

Figure 14: 50cnt— Burette for Titration
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UNIT 4 TITRATION EXPERIMENTS

[]!
===11.4.3: Volumetric Analysis (Carrying out Titration

Experiment)

€2
L N1.4.3.1. Introduction

Volumetric analysis is a basic operation chemicalcess of determining
the amount reacting species that are involved dusiremical reactions. It is
an accurate quantitative approach, whereby a starmiemical quantity is
used to standardize an unknown chemical quantityallywing the two
substances to react quantitatively, and using tiiehsometric equation to
find out the quantity of the unknown substance Hzet been consumed by a
known quantity of the standard solution. In thigylae chemical substance
of unknown quantity is standardized and its cormegioin in grams or moles
per dn? becomes known through calculations.

In the case of acid base titration which is oftamried out by secondary
school chemistry students, a standard solutionc@f & used to titrate a
given volume of base of unknown concentration teembeine the molarity
(number of moles per dinof the base. The base thus becomes standard
solution. In the same way a standard base solut@mm be used to
standardize an acid solution. Other chemical snbstéhan acids and bases
can be involved in volumetric analysis as long ks teaction of the
substances is quantitative, and it is possiblebserve the end point when
one reacting species is completely used up. In acitbase titration,
substances like methyl orange, phenolphthaleirgees@d methyl orange,
methyl red, ortho cresol, etc can be used as itaiE®ecause their colours
change at different pH of the solution. Thus thayehdifferent colours in
acid and basic mediums.

Activity 1.4.3.1: Titration

1. Pipette out 20 cfhor 25 cnd (depending on which type of pipette is
available) of the solution provided (usually a Haseo a conical
flask. Note that this should follow the proceduesdtibed under the
use of a pipette.
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Add about 2 or 3 drops of the indicator to the basé shake the
flask. Usually, Methyl Orange is provided but ocoaally,
Phenolphthalein may be used. Methyl Orange is yidlo in a base
and pinkish in an acid solution, while Phenolphtiralis red in a
base and colourless in an acid solution.

Fill the burette with the titrant (acid solutionpllbwing the
procedure described under the use of a burette

Adjust the level of the solution in the buretteagpropriate. Take
the reading of the burette and record it as “ihigading” ensuring
there is no leakage in the burette.

Now place the conical flask on the white tile & tfase of the retort
stand. Use white paper if there is no white tile.

In order to prevent careless spilling of the acadution while
titrating, adjust the height of the burette so tha jet just lies
slightly within the mouth of the conical flask

Open the burette tap to allow the solution to nuio ithe conical
flask but this should be at a controlled rate. Thenb, index finger
and second finger of your hand (preferably leftd)aare used for
the control

Use the other hand (right hand) to swirl the cdnifask

continuously as the acid solution is being addedhfthe burette.
The agitation will ensure a proper mixture of treedaand base
solutions.

9. Since you are expecting a colour change at thepent,
add the acid solution drop by drop towards the paooht. You
should end the titration by turning off the burefdp immediately
you observe that addition of a single drop of tleed asolution
causes a permanent colour change (yellow to fairgirdk in the
case of Methyl Orange indicator).

Read and record the burette reading. The titreevedwbtained by
subtracting the initial reading from the final reeg The titre value
is the volume of the acid solution required to teamnpletely with
the volume of the base in the conical flask.
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Activity 1.4.3.2: Recording data obtained from Volumetric Analysis
Rules Guiding the Writing of Burette Readings and @lculation of
Average Titre Value

1. Usually the first titration is regarded as roughlfrso have to
repeat the titration two or three more times, enguthat two

titre values do not vary by more than £ 2.0°cm

2. Record burette reading to two decimal places.

19.50 + 19.55 =
19.53 cmi
2

3. The burette readings are conveniently tabulateshasn below:

Burette Readings [Titrations (cm3)
Trial First Second
Final Burette
Reading 21.1¢( 41.6( 21.54
Initial Burette
Reading 0.0C 21.1¢( 1.0C
Volume of Acid
Used 21.1¢( 20.5( 20.55

Average volume of acid used to neutralize 25 ofrthe base:
20.50 + 20.55 = 20.53tm
2
4. You should use for averaging only titre values t& concordant
to the level of not more + 2.0 ém
5. Make sure you record the calculated value of camagons in
moles per dﬁl(molarities) to three decimal places e.g. 0.560M
6. Concentration in grams per drand any other calculation should be
expressed in three significant figures e.g. 2.68§/d
Self-Assessment and Practice Questions
Question 1
A is a solution of Tetraoxosulphate (VI) acid conirag 5.8g per

dm®. Solution B contains 9.3g of an impure potassiyairbxide per dm
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Put the acid solution A into the burette and titratith 25 cri or

(20 cn?) portion of B, using methyl orange or screenedhylebrange as
indicator.

From your result, calculate;

a. The concentration in moles/dnof the Tetraoxosulphate (VI) acid
in solution A

b. The concentration in moles/dnof the potassium hydroxide in
solution B

c. The concentration in grams/&mf potassium hydroxide in solution
B

d. The percentage purity of potassium hydroxide intsmh B
The equation for the reaction is:

H.SQ, + KOH —— KSQu.2H.O

(H=1.0; S=32.0; O =16.0; K=39.0)
Question 2

X g of anhydrous sodium trioxocarbonate (V) wasated with 1000crhor

(1 dn?) of 0.300M hydrochloric acid to obtain a solutidnwhich contains
excess hydrochloric acid after the treatment. Bai®.09M solution of
sodium hydroxide.

Put the acid solution A into the burette and t#ragainst 25 cthor (20

cm3) portion of B. Use methyl orange or screened mnietimange as
indicator.

Record the volume of your pipette. Tabulate youretie readings and
calculate the average volume of acid required totraBze the stated
volume B.
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From your result calculate:

(&) The concentration of acid in solution A in mole pee (dn?)
(b) The mass, X, of the sodium trioxocarbonate (V)
Question 3

Solution A is a solution of sodium hydroxide contag 0.025 mole of the
alkali in 250 cmi of solution. B is a solution of a dibasic acipYH

Put solution B into burette. Pipette 250 (20 crﬁ) portion of solution A
into a conical flask and titrate with solution Bings phenolphthalein as
indicator.

Record the volume of your pipette. Tabulate youretie reading and
calculate the average volume of acid used.

(@) Calculate the concentration in moths? of solution B from your
results

(b) if the concentration of the acid in solution B i9@lg/dn:?, what
is the molar mass of the acid to the nearest winateber?

(c) Calculate the percentage by mass of Y #YH
Question 4

P is a solution of either hydrochloric acid or xaemitrate (V) acid
containing 4.69dﬁ1 Q is a solution of potassium hydroxide. The
concentration of solution Q is 5.7593m

Put solution P into the burette and titrate agafiﬁsd:m3 or (20 crﬁ) portion
of Q. Use methyl orange or screened methyl orasgedicator.

Record the volume of your pipette. Tabulate youretie readings and

calculate the average volume of acid required totraBze the stated
volume Q.
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From your results, calculate:
(&) The concentration in moles/drof the base solution Q.

(b) The concentration in moles/drof the acid solution P.
(c) The molar mass of the acid

(d) From your result in (c) above identify the acid pkn clearly how
you arrived at your conclusion.

(H=1.0; 0=16.0; Na = 23.0; Cl = 35.5; K= 39.0)
Question 5

E is a solution containing 15.79/am>f hydrated sodium trioxocarbonate
(IV). F is a solution of Tetraoxosulphate (VI) acithe concentration of

solution F in mole per dfris 0.065M.

Put F into the burette and titrate with 25%aon (20 crﬁ) portion of solution
E. Use methyl orange or screened methyl orangedisaior.

Record the volume of your pipette. Tabulate youretie readings and
calculate the average volume of acid required totraBze the stated
volume of E.

From your result, calculate:

(&) The concentration in moles/drof solution E
(b) The molar mass of hydrated sodium trioxocarboriate (
(c) The value of X.

The equation of the reaction is;

NaCOsXH20 + bSOy —» NSO + CO + (X + 1)
H20.
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UNIT 5: QUALITATIVE ANALYSIS

=

1 3

===l 1.5.1:Qualitative Analysis

S
Ql.S.l. Introduction: Chemical substances are made up of particles.
The particles may be atoms, molecules or ions. idhe carrying charges
which may be negative charge (negatively chargs &a called anions), or
positive charge (positively charged ions are calbations). Qualitative
analysis is an effort to identify the compositioos constituents of a
chemical substance. It involves the identificatminthe individual
atom or ion - anions and cations - present in gawf the chemical
substance. The chemical substance to be analyzgdena salt or a
mixture of salts, metallic oxides or bases or orgamolecule.
Chemical substances are grouped according to¢hanacteristics. It
is these characteristics that are used to idethi&r presence in a
given sample that is being analyzed. For instaacéls turn blue
litmus paper red; therefore, if a chemical substatauses litmus to
turn red then the sample is an acid or it is acidithe same way, all
chemical substances have their characteristic cdatmeactions that
give away their presence in a sample.
Chemical analysis of a given sample for identifmat of the
composition of the substance follows some procedrechieving
the aim of the analysis. This procedure is thensidie methods of
analysis that will surely lead to the achievemdnthe objectives of
the analysisAnalysis of a simple salt involves:

a. Physical observation/examination of physical loaKsthe
sample to note whether it is a liquid or solution solid;
whether it crystalline, or powdery, its colour, agdneral
structure.

b. The action of heat on a salt: does it melt, buracothpose,
deprecate, the colour of the flame when burnt etc.

c. Does it dissolve in water, colour of the solutiarnfied, is the
solution of the sample acidic, or basic or neutrditmus?

d. Does it dissolve in acid, or base, or organic sthi&e ethanol or
acetone?
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e. The reactions of a salt or solution of it with ddwacids and alkalis
f. The reactions of solutions of salt with other resageand
g. Flame test.

= 1.5.2:Techniques and Procedures for Qualitative Analysis

In qualitative analysis, salts or a mixture of sate usually supplied.
At times, a solution of a salt may be given. Thesan unknown
compound as far as the students are concerned;otitainers are
appropriately labelled like specimen A, B, C etc.

When you are given an unknown salt, you are exdectecarry out
specified tests on it or the solution of it, obgethe changes and
carefully record them and finally arrive at infeces or conclusions
about the nature of the unknown substance tested. geod
performance, since this is part of the practicéle tfollowing
guidelines should be carefully employed.

1. Bench Solutions

Bench Solutions are solutions prepared and leftthan laboratory
benches or racks. They are used for qualitativenctad analysis.
They are usually 2 Molar solutions. Some bench tewia in the
Chemistry laboratory include:

HCI, HNGs;, H.SQi, KMnOs, NHisOH, NaOH, KOH, Ca(OHh)
K2Cr.07, NaoCOs, Cu(NGs)2, K, KIO 3 ,BaChk, AgQNO:z Pb(CHCOO),
Pb(NQ)2, CH3;CH.OH CHsCOOH, etc.

2. Heating of Dry Salt in a Test Tube

When a given substance is to be tested in a dtg, dtaat is gently
applied at the initial state, while observing amamrge taking place
and then heat is strongly applied until no furtbleange is observed.
You will be expected to describe the residue, pisearance when hot
and when it has been allowed to cool to room teatpee. When

heating, the test tube must be held with a tes hddder in a slanting
position, with its mouth pointing away from you gour fellow
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worker in the laboratory. Observe whether the samplcomposes on
heating and whether any gases are released on desiion.

a. The amount of substance required here for heating o
preparing solutions is always a small quantity

b. Describe any gas evolved giving its colour, odoud a
chemical test for confirmation of the gas.

2. Preparing Solution of Salt

When you are not given the solvent for preparirg gblution of an
unknown substance, use a suitable solvent to preparsolution of
the substance. The following solvents should bedtrn that order:
water, dilute hydrochloric acid and dilute trioxoate (V) acid,
ensuring that the solid added dissolves completely.

If dissolution is slow, you can warm the solutiengy ensuring that
the solution is cooled under a tap or left to coolits own, before
carrying out chemical tests on the solution of $hé. The solution
must be clear and during filtration, the solutiousthbe carefully
poured into the middle of the cone of the filteppa

3. Adding a Reagent to Solution in a Test Tube

a. Any reagent to be added to the prepared solutiost he a
little at a time or (few drops at a time) while ebgsng any
changes that take place, shake after additionl tinetie is no
further change. Use only about 2 — 33cof the prepared
solution. A dropping pipette is usually useful fadding
reagents to solutions.

b. If you observe any precipitate after the additibthe reagent,
describe its colour and/or appearance such asatiiyst or
gelatinous or powdery.

c. If it happens that no change is observed after ngddhe

necessary reagents to the solution, then recoetétis no
visible change’'.
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——11.5.3: Common Gases, their characteristics and sources

GASES PROPERTIE| SOURCES OF ASES
Colourless, Evolves when metals react
odourless, with dilute acids e.qg.

explodes with |7q + 2HCI —  ZnGl + Hp
slight pop soun
when flame i
Hydrogen (H) @applied

Evolves when oxides
(peroxides, salts or oxy-acids,
trioxonitrate (V),

Colourless, !
odourless, rel trioxochlorate (VII),
lights ol trioxoiodates (VII) are heated,
rekindlesa | €9 R
Oxygen (Q) glowing splint 2KCIO3 2KCl + 3Oy
Colourless,
odourless,
slightly acidic
turns
calcium Evolves when
hydroxide Trioxocarbonate (V) or
) solutions some metals are heated
Carbon(IV)oxid (lime water) | Dilute acids react with
(COp) milky. Trioxocarbonate (IV) e.
CaCQ ~° CaO+CQ
NabCOz + 2HC| —> COp + Hz0 +2NaCl
Yellowish Evolves when certaighlorides react wi
green colour,| oxidizing agents.
chaking smell

turns moist | pino, + 4HCI —»  MnCh + Ch+ 2H,0
blue  litmug

paper red and
Chlorine (Cp) then bleachg
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Colourless, [Evolves when a chloride reacts
irritating concentrated Tetraoxosulphate (VI) acid
smell,  turn(H,50y), e.g.
blue litmus
paper red 2MaCl + HSOs —» NapSOy+ 2HCI
white fumes

Hydrogen with

Chloride (HCl|g) ammonia,
fuming in
moist air.

What is a preliminary Test?

Confirmatory Test of Some common gases

Gas Confirmatory Test

Hydrogen Colourless, smells likeEvolves when a

Sulphide bad (rotten) egg, burnsdilute acid reacts

(H2S) with light blue flame with a Sulphide
and depositsSulphur, e.g.

turns Lead Ethanoate
paper black.

Sources of the gas

FeS + 2HC— FeCh + H:S

Nitrogen  Brown gas with NO. Evolves when

(V) choking smell, turns Trioxonitrate (V) or

Oxide moist blue litmus paper

(NO2) red, turns starch iodidedioxonitrite (11l) salts of some

paper blue black.

270

metals below Na in the
Electrochemical Series are
heated. Egs.

2Pb(NG®)2 —»  2PbO
+4NOp + Op
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Sulphur
(IV)
Oxide

(SG)

Ammonia
(NH3)

MODULE 3
Conc. HNGQ
reacts with
metals e.g.
2Pb(NG)2 —» 2PbO
+4ANOp + Op

Cu + 4HNG —»
Cu(NOg)2 + 2N +

2H20
SO turns litmus paper Trioxosulphate (1V) salts (SO
red, ).
It has colourless, S evolves
irritating  smell  or when dilute acid
(smell  of burning reacts with
Sulphur), some

It turns Potassiumtetraoxosulphate
tetraoxomanganate V1),

(v solution trioxosulphates
colourless and turns(lV) or
litmus paper dipped inthiosulphates
acidified potassium e.g.
heptaoxodichromate

(V1) solution green. NapSO3 + 2HCI
— 2NaCl + Nk +
H20 + SO

NHz turns moist red Salts of
litmus blue, ColourlessAmmonium ion
gas with characteristic(NH4")  when
choking smell, forms reacted with

white  fumes  with Alkali with
concentrated warming. NH
hydrochloric acid, gas evolves

condenses on the sidevhen sodium
or around the mouth ofhydroxide is
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the test tube containingadded to an

conc. HCI. ammonium
salt, e.qg.
NH4Cl + NaOF—» NaCl
+NH3 + H20
Water Turns anhydrouslt evolves when hydrated salts
Vapour copper tetraoxosuphatearre heated and converted to
(H20) (VI) salt blue. anhydrous salt. NaCO 10
H20

What is confirmatory Test?

1

===11.5.4: Recording of Experiment Results
1.5.4.Introduction

Experiment results should be recorded in a cledrwarambiguous
language that states what action that is done tk@awn sample,
the observation of the effects of the action on ghmple and the
inference or conclusion drawn from the observatiofike recording
of results experiments intended to find out wha¢ thake of

unknown samples are is recorded in a tabular forwitt three

columns entitled: Test/action on sample, obsermatiand

inference/conclusion. These columns are complasedoon as the
test and observation are completed. Identifyingiiaknown sample
usually starts with describing the physical charastics of the

sample to identify its colour, whether it is liqudd solid, whether it
is crystalline or powdery, deliquescent or hygrgscoetc. These
initial observations and descriptions of the phgsicature of the
sample is the right point to start qualitative clehanalysis of an
unknown sample. Further tests are carried out @nstmple to
identify the constituents of the sample and themtroe what the

sample is. The Table below shows how to record reasens

during qualitative chemical analysis.
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Test Observation Inference/Conclusion
Physical Describe the What conclusion can
observation sample accurately you reach due to the
physical nature of the
sample
Pick small Organic substances Brilliant yellow for
guantity of the often burn with Na', Blue-Green flame
sample on luminous flames, for CW*, Lilac for K*
platinum spatula heavy carbon ,Orange red for C4,

and heat it gently hydrocarbons burn

on the Bunsen with smoky flames,

burner flame and Metal ions burn

then strongly to with characteristic

observe the flames

colour of the

flame and nature

of the burning of

the sibstance

To small portion There is a quick The gas given off is
of the given effervescenceof a Carbon (IV) Oxide

sample of colourless odourless (COp) and the anion
unknown gas which turns | 2.

substance, addCalcium hydroxide 1S O™ or HCGs.
dilute HClI or Ssolution (lime water)

dilute HpSO4 milky-

To original sample There 5 an The gas evolved is
add concentrated effervescence of aHydrogen Sulphide
Tetraoxosulphate colourless gas with (H2S) and the anion
(V1) acid a rotten egg smell involved is $°

and turns Lead

Ethanoate paper

black
To original sample There 5 an The gas evolved is
add concentrated effervescence of Nitrogen (IV) Oxide
Tetraoxosulphate brown gas  with (NOy) and the anion
(V1) acid choking smell,
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which turns moist NO>  (dioxonitrite
blue litmus paper red(lll)), are present in

and starch iodidethe sample.
paper blue black.
To original sample There 5 an The gas given off is

add concentrated
Tetraoxosulphate
(V1) acid then heat
in the flame

effervescence of aSulphur (IV) oxide

colourless gas with(SOp) and the anion
irritating smell . S
which . turns - both (trioxosulphate (1V))
potassium
tetraoxomanganate
(Vi) paper and
acidified Potassium
heptaoxodichromate
(V1) paper colourless
and green
respectively

In the same 1.There is an
manner if the testeffervescence of a
(b) indicates the colourless gas
presence of Cl with irritating

mix the unknown smell which turns

salt with MnG moist blue litmus
red and forms

and add \hite fumes with

concentrated ammonia.

Tetraoxosulphate

(Vl) acid to the

mixture. 2.There is an
effervescence of a
brown gas (on
strong heating)
with choking

smell, turns moist
blue litmus paper
red

Confirmatory Tests anions
Tetraoxosulphate

274

1. White precipitate

The gas given of
is HCly hydrogen
chloride gas from
the anion Cl

(chloride).

The gas is nitrogen
(IV) oxide and the

anion is NQ
trioxonitrate (V).
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(VI) ion (SO%4)

1. To the original
sample solution,
add solution of
Lead ethanoate
solution
(Pb(CH3CO0O:2
or Lead Nitrate
solution (Pb(NG
)2 insoluble in
excess Ethanoic
acid or
Trioxonitrate (V)
acid respectively
2. Add agqueous

solution of Bad
to the original
solution of the
given sample
Chloride ion (Ci
):

To the agueous
solution of the
original sample

add Silver Nitrate
solution in drops
until excess

NO3 ion.

This is the Brown
Ring Test. Add to
original  solution
of the sample

freshly  prepared

solution of iron
(1) sulphate. Then
gently add
concentrated

MODULE 3

(PPT) of Lead
Tetraoxosulphate
(V1) is formed. It is
insoluble in excess
dilute acid.

2. A white
precipitate of
BaSQ indicates the
presence of S

ion

Cuddy white Cl is confirmed
precipitate  which

darkens on

exposure to light.

A brown coloured NOs is confirmed
ring forms at the

interface  between

the aqueous layer

and the acid layer.
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HoSOQu

gradually

the wall
tube.
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solution
along
of the test

The conc.

acid forms a layer
below the aqueous

solution

Preliminary Testing of samples with NaOH and NHOH solutions for
identification of Cations

Sodium hydroxide (NaOH)| Ammonia (NH4OH)
Cation| Solution Solution

Observations Observations

A white precipitate is forme| There is no precipitg
Ca&* |which is formed with

insoluble in excess

sodium hydroxide ammonia solution

Solution

A blue precipitate is form{ A blue precipitate is formg¢
Cu?* |which is which is

insoluble in excess | soluble in excess of ammo

sodium hydroxide solution to

Solution give a deep blue solution

A green precipitate is form| A green precipitate is form
Fe* |which is which is

insolubke in excess (insoluble in excess

sodium hydroxide ammonia solution

Solutior

A reddish brown precipits| A white precipitate is formg
Fe* |is formec which is

which is insoluble in exce| soluble in excess of ammo

of sodiun solution tc

give a clear colourle

hydroxide solutiol solutior

PK** | A white precipitate is formq A white precipitate is forme
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which is which is

soluble in excess of sodi| soluble in excess of ammo
hydroxide solution tc

solution giving a clejgive a clear
colourless soliion solutior

colourle

A white precipitate is forme

A white precipitate is formg

zre+ | which which is
dissolves in excess sodi| insoluble in  excess
hydroxide ammonia solution
solution giving a clei
colourless solution
Confirmatory Tests for
Cations
Test Observation Inference
A white precipitate |
ca®* formec ca&* confirmed
Ammonium oxalate | which is soluble i
added t dilute
the aqueous soluti{ hydrochloric acid bt
of the sal insoluble ir
dilute ethanoic acid
A brown precipitate
cu?* formec C?* confirmed
Potassium which is insoluble i
hexacyanoferra excess ¢
(I1) solution is addg Potassium

to the
aqueous solution
the sal

hexacyanoferrate (!

Solutior

Fe?t

i. Add dilute BRSOy
to the
aqueous solution

the salt,

The solution of KMnQ|
is

decolorized,
slightly
yellow because it h
been

turnin

Fe*" is confirmed
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followed by a fe\
drops of

KMnQOg4 solution.

ii. Add Potassium
hexacyanoferrate (I
solution
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reduced by F& to
Mn2*

A deep blue precipita
is formed

Fe*" is confirmed

to the aqueol
solution of the
Salt
A deep blue precipita
Fes+ is formed Fet is confirmed

i. Add Potassiut
hexacyanoferrate (I
solutior

to the aqueol
solution of th
salt.

ii. Add amrmaenium
hexacyanoferrate (Il
thiocyanate solutid
to the

A Dblueted
results

solutiol

Fe3" is confirmed

aqueous solution
the salt

Pb?*

i. Add dilute HCI to
cold

aqueous solution
the salt

ii. The mixture in (i
above i
Heated
iii. The
solution is

resulting

278

A white precipitate |
formed

which is
excess of

insoluble n

dilute HCI

A precipitate dissolve
to give ¢

The precipitate
PbCh(s)
PE

+2CF PbChys

P2t is confirmed

(PbCh is alsc
confirmed

clear colourless solution

The precipitat
reappears as white
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Zn*:Add
ammonium Sulphidg
solution to th
agueous

solution of the salt

pass HS
gas into the solution
itis

neutral (not acidic)

A white precipitate |
formed

zn?* is confirmed

Note

1. BaChk can form white precipitates with GO and S@* as
BaCQO; and BaS@respectively, but soluble in dilute HCI.

2. AgNOs can give white precipitate with GO and S@ but
not soluble in excess ammonia.
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UNIT 6: SOLUBILITY OF SALTS

Solubility of Salts

A good knowledge of the solubility of salts is edssd since it
enables a you to narrow the choice of possible.stilfurther helps
you to suspect the identity of a salt. Informatginen below on
solubility of salts will serve as a good guide.

a. All ammonium salts are soluble in water
b. All trioxonitrate (V) salts are soluble in cold warm water

c. All common salts of sodium and potassium are seluhl
water

d. All Tetraoxosulphate (V1) salts, except those dtican, Lead
(1) and barium are soluble in water

e. All chlorides, except those of Lead (ll), coppey, ¢hercury
(1) and silver are soluble in water but more stduim hot

water.

f. All trioxocarbonate (V) are insoluble in water eyt those of
sodium, potassium and ammonium.

Colour of Some Common Salts ar
Appearances of Residues

colour Possible Compound

Probably in Alkali Metal compounds ohalogel
White compounds of Mg, Ca or |

Yellow Hot| Zinc (II) Oxide, Zinc Salts

White Colc
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Yellow Lead (ll) Oxide, hydrated iron (Il) salts, Agl, Ac

Black CuO, FeO, Fg0y, FeS, CuS, PbS, MnO

Black Ho Iron (1) Oxide, many Iron (II'and Iron (1ll) compounc
Brown Colc

Brown PbO, Iron (Ill) salts, e.g. CuCrg) CuBp

Blue Hydrated copper (ll) salts e.g. Cug®O

Greer Hydrated Iron (Il) salts, CuC§hydrated CuCl

Rec FepO3, CpO, P304, HO

Orangt K2Cr20O7

Purple Potassium tetraoxomanganate (VII), (KMgQodine (b)

Self-Assessment Questions 3

1.What is the formula for determining Molar Concatibn of
Concentrated Acid

2. State Dilution equation and name the variable

3. What is a standard solution?

4. What is preliminary test?
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Sample Practical Examination Questions

1. Xis a solution of a simple salt. Carry out the following test

on 20 cm® portions of it. Do not perform any other test.
State your observation and conclusions.

a. Add 2 drops of dilute sodium hydroxide solution, and
then in excess, warm gently.

b. Add 2 or 3 drops of dilute ammonia solution and then in
excess, warm slightly

c. Add 2 drops of hydrochloric acid and then a few drops of

19

6: Summary

In this unit we have gone great lengths discuspmagticum in Chemistry
education. Various practical activities carried secondary school
Chemistry have been discussed, starting with stpardechniques of
different kinds of chemical substances, methodsrgbparation of chemical
solutions, quantitative chemical analysis and d¢ai@be chemical analysis.
The various practical activities described and rméarbe hands-on. You
are therefor expected to approach a school withegelipped Chemistry
laboratory to carry out most of the described Clsémpipractical activities.
Check the section on further reading to discoverésources you need for
more discoveries in practicum in Chemistry educatio

LI 1.7: Possible Answers to Self-Assessment Question

Self — Assessment 1:

1. When two immiscible form a mixture, what apparateuld
you use to separate them?
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Separatory Funnel

2. What difference in the two liquids would make itspible for
you to separate them?

The density the two liquids are different. One is dnser than the
other and the less dense one will float on the desrsone, showing
different columns.

3. A mixture contains two liquids of different boilingoints.
Name the method you can use to separate them.
Distillation apparatus can be used to separate tine

4. A solid dissolved in a liquid to form a solutionhat method
would you use to separate the solid from the ligquid

Evaporation method can be used to separate the liggior solvent
from the solute or the dissolved substance

Self — Assessment Questions 2

1. What is standard solution?
A standard solution is a solution whose concentrain is
accurately known

2. Why should you avoid adding water to concentrated aut you

can add concentrated acid gradually to water?

When water is added to concentrated acid, the reaon is very rapid
and it generates much heat whichmake the mixture blow out spilling
the acid. It is dangerous. But concentrated acid cabe added to water
gradually without explosion the water gradually dilutes the conc. Acid
with over-boiling and spilling. It is safe.

Self-Assessment 3:
The formula for determining the molar concentratiof
concentrated acid from the manufacturers is tHeviahg:

1. Molarty M= 10xDx%
M (Molar Mass)
Where:
D = Density or Specific gravity of the conc. acid,;
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% = Percentage purity of the acid
10 = constant factor of dilution
M = Molarity of the Conc. Acid
2. State Dilution equation and the variables

MiV1i =Mz V2

M1 = Molarity of the original solution; M= Molarity of Dilute
Solution

V1 = Volume of Original solution; ¥ = Volume of Dilute
solution

3. What is a standard solution?
A standard solution is a solution whose concentraii is accurately
known per Known volume of solvent.

4. What is preliminary test?

A preliminary test is a test carried out on a chenual substance to
find direct in the determination of the contents ofthe substance. It
gives the analyst clue for further test to find outthe constituents of
the substance.

What is confirmatory test in the Chemistry Laborg®o

A confirmatory test is a test targeted to find outwhether a
particular species (ion, molecule, bond type etcsipresent in a
sample. A confirmatory chemical test is specifical sensitive to
confirm the presence or absence of a targeted spesiin a sample
under given conditions.

i

)

1.8:References/Further Reading:

1. Google search on the preparation and charactenizati any
named chemical substance
2. Achimugu Lawrence. (2017). Senior Secondary School

Practical Chemistry.
3. Osei Yaw Ababio. (2016). New School
Chemistry for Senior Secondary School.
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MODULE 4: COMPUTER SCIENCE EDUCATION

Reviewed and Reprocessed by
Professor Z. C. Njoku
Department of Science Education,
University of Nigeria, Nsukka
zephrinus.njoku@unn.edu.ng
&
Dr. Chijioke Jonathan Olelewe
Department of Computer &
Robotics Education,
Faculty of Vocational &Technical
Education,
University of Nigeria, Nsukka

UNIT 1: ELECTRONIC MAILS

—N1.1 GENERAL INTRODUCTION TO ELECTRONIC
MAILS

The computer is an electronic machine used forouaripurposes
ranging from data input, processing, output, anglysvord
processing, media publishing, data storage, rethiewansmission,
etc. The computer can be used to generate, traresmitreceive
messages, data, pictures, video and audio infoomaffhus the
computer is very versatile as input, process, gmrand output
devices. In this unit we shall consider in termsvafious activities
related to topics covered in the curriculum of comep science
education. Electronic mail (e-mail) is messagesnegated,
transmitted and received electronically by a digitamputer through
a network. An email allows computer users to seext, tshare
graphics, sound and animated images to other usksstronic Mail
Account refers to the server’'s name; one create®hail account in
Window by using the information service provider ygur internet
service provider (ISP) or an administrator.
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@ 1.2.LEARNING OUTCOMES

By the end of this unit, you should be able to:
Create Email account

2. Sign into an email account

3. Create and send emails

4. Delete an e-mail
5
6

=

. Create and send an e-mail attachment
. Open Email attachment

===|] .3 ELECTRONIC MAILS

Electronic mail is a form of information interchangn which
messages are sent from one personal computer gutenterminal
to another via modems and a telecommunication syskeis the
most prevalent application of computer networking. allows
people, irrespective of their location in the wotldl exchange
correspondence at telephone speeds. Your makssigrovides all
of the information required to get an electronicssage to you from
anywhere in the world. Each mail subscriber hasoms unique
address or an Internet Provider (IP) address. adikess has three
major components namely: (e user's name(ii)) an @ symbol
and (iii) the user's domain or location.An example of a typical
email address is: chijioke.olelewe@unn.edu.ng whglthe mail
address of University of Nigeria Nsukka.

===|].3.1. ADVANTAGES OF ELECTRONIC E-MAIL

1. Itis cheaper than telephone; fast, flexible aricilbée means
of communication either in real time or offline nedrhis
is why organizations that are computerized makeresite
use of e-mail.

2. With email, one can attach files, sound clips aitkes to
messages

3. Itimproves groups interaction
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4. One’s email address can easily be followed irrespeof
location and time

5. It allows access to very important personalitie®wiay be
unreachable through phones

6. It offers a better means of saving transaction aEss or
document for future reference.

7. It also provides a content record of interactibat tcan be
retrieved, edited, forwarded and reused.

=I1.3.2. PRACTICAL STEPS REQUIRED IN CREATING
AN EMAIL ACCOUNT

To create E-mail Account for example a Google rt@ihail)

Step 1:Visit Google account creation pagecounts.google.com
Step 2:Click onCreate account.

Step 3:The sign-up form will appear. Enter ydust andlast name
Step 4: Choose a ernamefor your account. (Here you can also use
an existing email address)

Step 5: After choosing a usernamenter a password Type the
password again to confirm. (As per Google's insibacalways use 8
or more characters with a mix of letters, numbersy&bols)

Step 6:At last tap orNext. (Right corner of the screen)

Step 7: On the next page entgour phone number to verify your
account. (It is a two-step verification processdecurity)

Step 8:On the given mobile number you will receive a tewssage
from Google with a verification codeEnter the verification code
and tap oVerify .

Step 9:0n the next page enter yddOB in the specified fields.

Step 10:Choose dender.

Step 11:Tap onNext.

Step 12:Read, Google's Terms of Service and Privacy Poliity
appear on the screen and clickl@gree.

Congratulations! Your account has been created. From now onwards

every time you sign in you just have to enter yeunail id and
password. And every time you sign in don't forgesign out because
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it prevents others from viewing your emails. Do yknow how to
sign out?

1.3.3. STEPS REQUIRED TO SIGN IN TO EMAIL
. On your computer locate the gmail.com app and aoalitk
the icon
2. Enter your Google Account email or phone number and
password.
o If information is already filled in and you needdign
in to a different account, cliddse another account
e If you see a page describing Gmail instead of itpe-s
in page, clickSign in in the top right corner of the

page

=I1.3.4. CREATING AND SENDING AN E-MAIL

Step 1:Open your computer, select a browser.

Step 2:Log in to yourGmail account, using Id and password.
Step 3:0n the new page, clidRompose(In the top left).

Step 4: A box appears on the screen, here in Tioefield, add
recipients email id. (If you want, you can also aécipients in th&€c
andBcc fields)

Step 5:After that add aubject

Step 6:1n the body, write youmessage

Step 7:At the bottom of the page, there is a send optlak-Sendto
send mail.

Note: To add individual recipients and groups of contgcis created
with labels to your email, click To.

' 1.3.5. HOW TO CHECK FOR NEW E-MAIL MESSAGES
Step 1: To check if you have received new messeggsur inbox,

click Inbox. Note: A list of e-mail messages vk displayed
in the Inbox. The messages in the list are organize
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chronological order. The name of the sender, thmgest; the
date and the size of the message are listed alatig the
message.

Step 2: Click on a message to open it.

Section F: Delete E-mail Message the following stkfmuld be
followed

To delete a message or several messages, click.li@®ect the
check box beside the
messages you want to delete, and then click Delete.

={1.3.6. HOW TO REPLY AN E-MAIL MESSAGE

Step 1: To reply to a message, select the mes$agea, click Reply.
Note: Some Web sites will have a drop-down ment @alaws
you to choose one option from several choices.clickt on the
down arrow and move your cursor to the option yawh like
to choose. When it is highlighted, click on it.

Step 2: You will notice that you will be directenlthe compose page.
The sender’s e-
mail address and the subject will already be filled

Step 3: Click on the space below the Subject bgpeTyour message.

Step 4: If you wish to attach a file to your e-maée Section D:
Attach a file to your e-
mail.

Step 5: If you wish to save the message as a diak, Save Draft or

Save Now.

Step 6: Click Send to send your message
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|V<,:'/|
1,4.SUMMARY

The desire to communicate is the essence of netmgprEmail is an
answer to this thus it has no doubt provided peuwojlle respect to
correspondence the fastest means of communicdiidh.a unique
email address or an Internet Provider (IP) addfessany emalil
subscriber, one can comfortably log on to the meeand maximize
the potential inherent in internet communicatiolr Example, it
allows a user access to very important personalittho may be
unreachable through phone; offers a better meanssawing
transaction messages or document for future referamd at the
same time provides content records of interactioat tcan be
retrieved, edited, forwarded and reused.

SELF ASSESSMENT TEST 1

(a) Create an email account

(b) Write a letter to your coordinator and copy thessleep.
(c) Create an assignment and send it to your classmate
(d) Copy the created email to your classmates

(e) Reply to each mail from your classmates

]

Agomuo, E.E. (2014Moderm Technology: Issues, Procedures and
Practice. Enugu-Nsukka: Debees Printing Services.

https://www.educba.com/what-is-email/

https://www.sciencedirect.com/topics/social-scieselectronic-
mail#:~:text=Electronic%20mail%20(e%2Dmail),advayga
s$%20in%20timeliness%20and%20flexibility.

1.5. References/Further Readings/Web Sources

Wawrowski, B., & Otola, I. (2020). Social Media Mating in
Creative Industries: How to Use Social Media Mairigtto
Promote Computer Gamel#ormation, 11(5), 242.
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UNIT 2 SPREADSHEETS

2.1 THE SPREADSHEET

€2
L N2.1. Introduction

A spreadsheet is a large sheet having data andratmn arranged in
rows and columns. Typical spreadsheet applicatamkgges are MS
Excel, Lotus 123, SPSS, etc. It is a part of therbioft Office suite.

The spreadsheet is quite useful in entering, agitanalyzing and
storing data. Arithmetic operations with numeriata such as
addition, subtraction, multiplication and divisi@an be done using
Excel. One can sort numbers/ characters accordingome given
criteria (like ascending, descending etc.) and sisgle financial,

mathematical and statistical formulas.

@

At the end of the lesson, the student will be able

e Create a workbook

e explain the basic features of MS Excel 2007
e work with label
[ ]
[ ]

2.2 Learning Outcomes

modify a worksheet
enter and edit data in a worksheet

=b 3. Creating Worksheet

Working Materials: A set of a computer system, keyboard, mouse
and MS Excel application.
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=|? 3.1 USES OF SPREADSHEET

* Finance Spreadsheets are ideal for manipulating financial
data, such as your checking account informatiorggbts,
transactions, billing, invoices, receipts, foresasand any
payment system.

* Forms: Form templates can be created to handle inventory
evaluations, performance reviews, quizzes, timeetshe
patient information, and surveys.

» School and Grades Teachers can use spreadsheets to track
students, calculate grades, and identify relevatd;dsuch as
high and low scores, missing tests, and students are
struggling.

» Lists: Managing a list in a spreadsheet is a great eleaoip
data that does not contain numbers, but still camded in a
spreadsheet. Great examples of spreadsheet listadén
telephone, to-do, and grocery lists.

2.3.2 PERFORMING SUM FUNCTION
Excel allows you to create worksheets much likeepdpdgers that
can perform automatic calculations. Each Excel islea workbook
that can hold many worksheets. The worksheet igcaa columns
(designated by letters) and rows (designated bybeus). The letters
and numbers of the columns and rows (called lalztsXisplayed in
grey buttons across the top and left sides of tloeksheet. The
intersection of a column and a row is called a. d&Hich cell on the
spreadsheet has a cell address that is the colettem &nd the row
number. Cells can contain text, numbers, or mathieatdormulas.
Rows are numbered numerically from top to bottom wileumns
are referred by alpha characters from left to right Excel 2007,
there are 6553®ows which are numbered as 1, 2, 3, ... 65,536.
These numbers are shown on the left-most porticine@fwvorksheet.
Columns (total 256 in Excel) are identified by lettersgilas A, B, C,
AA... IV, and are shown on the horizontal box jusbed Row 1.
In a spreadsheet, a value or function or an ariticmexpression is
recorded in &ell. The intersection of eow and acolumn is called a
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cell. A cell is identified by a combination of a letter and aniver
corresponding to a particular location within tipeeadsheet.

Cell Reference —A cell reference identifies the location of a aall
group of cells in the spreadsheet also referrexta cell address. Cell
references are used in formulas, functions, chasther Excel
commands and also refer to a group or range of.cell

Rangesare identified by the cell references of the cellshe upper
left (cell A1) and lower right (cell E2) corners.h@ ranges are
identified using a colon (:) e.g. Al: E2 which selixcel to include all
the cells between these start and endpoints. Byuttefell reference
is relative; which means that as a formula or fismcis copied and
pasted to other cells, the cell references in tmendila or function
change to reflect the new location.

The other cell reference @&bsolute cell referencewhich consists of
the column letter and row number surrounded byadd#$) signs e.g.
$C$4. An absolute cell reference is used when waet vea cell
reference to stay fixed on a specific cell, whickams that when a
formula or function is copied and pasted to othelisc the cell
references in the formula or function do not change

A mixed referenceis also a cell reference that holds either row or
column constant when the formula or function isiedpo another
location e.g., $C4 or C$4.

The first step required to use Excel for a speafiplication is to
decide what values will be entered in which cefigl also the cells
which will be used for entering the relationshigi3nce we have
decided about the cells which are to be used ®rehationships; the
formulas (arithmetic expressions) and data cambered

Values

A value can be entered from the computer keyboarddibectly
typing into the cell itself. Alternatively, a valman be based on a
formula (derived), which might perform a calculatjiodisplay the
current date or time, or retrieve external datdhsaga stock quote or
a database value. The value rule according to ctenguaientist Alan
Kay implies in a spreadsheet. It states that ascedllue relies solely
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on the formula that the user has typed into the €ak formula may
rely on the value of other cells, but those celéslkewise restricted
to user-entered data or formulas. There are noe ‘sffects’ to
calculating a formula: the only output is to displhe calculated
result inside its occupying cell. There is no naltumechanism for
permanently modifying the contents of a cell unkbesuser manually
modifies the cell’'s contents. Sometimes it is chbelimited form of
first-order functional programming.

A what-if scenario is used to generate severatrate/es to examine
the cause (if) and effect (what). Thus, it helpamalyzing the impact
of changes due to variations in one or more in@liles. Taking the
above example, if all the other values are keptstmae, one can see
how different rates of interest and different pdsi@f compounding
would affect the Compound Interest and the Matuditgount to be
received. A text or special character will be teelaas labels for rows
or columns or descriptive information.

FORMULAS

The formula means a mathematical calculation ofet cf cells.
Formulas must start with an = sign (equal to signy, in Figure 2.7
the cell E3 will have formula = D1+E1/F1*G1 whicives a value of
16. When a cell contains a formula, it often camaieferences to
other cells. Such a cell reference is a type ofabée. Its value is the
value of the referenced cell or some derivationt.off that cell, in
turn, references other cells, the value dependseualues of those.

Order of mathematical operations (expressions) Goenpnath uses
the rules of Algebra. Any operation(s) containedrackets will be
carried out first followed by any exponents. Aftdrat, Excel
considers division or multiplication operations tme of equal
importance, and carries out these operations irottder they occur
left to right in the equation. The same goes foe thext two
operations — addition and subtraction. They aresidened equal in
the order of operations. Whichever one appearsifirain equation,
either addition or subtraction is the operatiorriedrout first. Three
easy ways to remember the order of operationsusedhe acronym:
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GEMS PEMDAS
BEMDAS

() Grouping Please - () parenthesis () Brackets

N Exponents Excuse - " exponents N Exponents

* Multiplication: My - * multiply * Multiplication

/ or Division: Dear - / divide / Division

- Subtraction: Aunt - + add + Addition

+ or Addition: Sally - - subtract - Subtraction

4.1: EXCEL WORKSPACE (CREATING NEW
WORKSHEET):
Three new blank sheets are always open when you Mterosoft
Excel. Below are steps explaining to you how toatzea new
worksheet if you want to start another new workshdgle you are
working on a worksheet, or you close an alreadynegeworksheet
and want to start a new worksheet. StepRight Click
the Sheet Name and select Insert option. New Sheet

Step 2 - Now you'll see the Insert dialogue with the eele
Worksheet option as selected from the general tab. Click Ghe
button.
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Book]
Home | Insert Pagelayout Formulas Data  Review View Developer Mate'stab & (@) — £ 23
Calibri -1 = = e - 5= Insert = - F
alibri = urrency A f nse . é? Lﬁ
Ba- u - BH-| %% » % Detete + | [+ #
Styles | ~ Sort& Find&
o " =] - | EfiFormat - | (27 Fitter~ Select+
5 Number & Cells Editing
fx | =sum(D2:Ds) Formula Bar
c | i ES F G H
Description  Ammount
3/2015 Water bill $45.00 Column header
15 Power bill $67.00
Internet Bill 550.00

.0 .00
00 .0

~
=
-

Selected Cell T

Total: \l 5162.00! Column

Check Balance: $523.00
Available: $361.00 l

Column and —
Ror.r Separators

Row Header

+— Row ——» =

= Sheet tabs -

4 4 v #| Sheetl - Sheet2z  Sheet3 . %d [ i | S0

Ready | 5 | |[EB|CH 0 jo0% (= LE )
o

Fig. 1: Basic Features of a Microsoft Excel Spreatiset

=

11

=?.4.2: To Perform Addition, Subtraction, Multiplication
and Division of Numbers

1. Type: Add, Subtract, Multiply, and Divide in IseA1, B1, C1, and
D1

respectively

2. Type: 12, 25, 11 and 75 in cells A2, B2, C2 aftirespectively
3. Type: 8, 13, 6 and 5 in cells A3, B3, C3 and f@3pectively

4. Type: = A2 + A3 in cell A5 and press Enter
5. Type: = B2 + B3 in cell A5 and press Enter
6. Type: = C2 + C3 in cell A5 and press Enter
7. Type: = D2 + D3 in cell A5 and press Enter

When creating formulas; you can reference cells amtlude
numbers.

The following formulas are valid:
(a) =A2/B2; (b) =A2+12-B3; (c) =A2*B2+12; (d) =24882
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P

mn
|
——

=l 4.2.1: Performing AutoSum

The following illustrates AutoSum:

1 Go to cell F1.

2. Type 3.

3. Press Enter. Excel moves down one cell.
4 Type 3.

5 Press Enter. Excel moves down one cell.
6 Type 3.

7. Press Enter. Excel moves down one cell to cell. F
8. Choose the Home tab

9. Click the AutoSum button in the Editing groupxcEl selects cells
F1

through F3 and enters a formula in cell FA4
10. Press Enter key and the Excel add cells FLugr®3 and display
the result in cell F4.
Note that you can click on the arrow next to AutoSio access other
automatic

calculations like average, minimum and maximum &sjucount
numbers, etc.

19

2.5: Summary

A spreadsheet is organized in tabular structurlke vatv and columns;
with an intersection of a particular row and colemas cell. An
electronic spreadsheet is typically a file madeafs and columns
that help sort data, arrange data easily, and leddcunumerical
values. Spreadsheet software is unique given itdyato calculate

values using mathematical formulas and the datzelis hence large
and small organizations like banks, schools, margetand

accounting firms etc. tend to use it to perform amtant office tasks
like preparing budget, monthly salary, semesteultgsforecasting,
among others.
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2.6 Self-Assessment Exercises 2

1. Create workbook
2. Create a worksheet

3. Perform Auto sum and count .

]

2.7: References/Further Readings/Web Sources

Agomuo, E.E. (2014Moderm Technology: Issues, Procedures and
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UNIT 3

3.0. DATABASE

7 o
LT N3.1. Introduction

A database is a structured collection of informatmrganized for

easy access. A database can be of any size andgrapmplexity. A

database may be generated and manipulated mamuailymay be

computerized. One reason for database system ftsittltambines

with the database management software that orgampmecess and
presents the necessary data elements in helpingnagar to search,
probe and query file contents in order to extrastgers to unplanned
guestions that are not available in the regularontep Database
management software will manage the stored datsisnd assemble
the needed items from common database in respongeeries of

manager.

@

At the end of the exercise, the student SHOULDMie #b:
e explain the basic features of MS Access 2007
e Database
e work with label

3.2. Learning Outcomes

=I3.3. Resource Materials for crating databaseA set of a
computer system, keyboard, mouse and Excel.

=I3.4. MEANING AND ADVANTAGES OF DATABASE

It is a collection of logically related files whiatan be stored in the
form of tables. A database describes anything faonaddress book,
dictionary, or file cabinet to a set of computedizeata files with
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sophisticated data relationships. A file is therefa collection of

information on some subject while a record contdims similar

information or data on a particular subject. Sanhmerent advantages
of database includes:

1.Redundancy can be reduced.
2.Inconsistency can be avoided.

3. Data can be shared.

4.Standards can be enforced.
5.Security restrictions can be applied.
6. Integrity can be maintained.
7.Data gathering can be possible.

8. Requirements can be balanced.

mn

1101
===I3.4.1 Database Management System (DBMS)it is a

collection of programs that enables the user taterand maintain a
database. In other words, it is general-purposevacd that provides
the users with the processes of defining, conshgctand
manipulating the database for various applications

Advantages of DBMS:

1. Data Independence.

2. Efficient Data Access.

3. Data Integrity and security.

4. Data administration. 5. Concurrent access aagtCrecovery.
6. Reduced Application Development Time.

JHIT
===13.4.2. Applications of Database

Banking: all banking transactions; Airlines: resgions schedules;
Universities: accommodations and

Registration payments, grades; Sales: customardugis, purchases.
Online retailers: order tracking, customized recandations.

Manufacturing: production, inventory, orders, aod@y chain.
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Human resources: employee records, salaries e@duxations etc.

===I3.4.3. Database Administrators (DBA): The DBA s
responsible for authorizing access to the datal@serdinating and
monitoring its use and for acquiring software aaddware resources
as needed. These are the people, who maintain esigndthe
database daily. DBA is responsible for the follogvinssues.

=—=I3.4.4. Design of the conceptual and physical schesad he
DBA is responsible for interacting with the usefstloe system to
understand what data is to be stored in the DBMSBhaw it is likely
to be used. The DBA creates the original schemwaiityng a set of
definitions and is permanently stored in the '2i@ionary'.

3.4.5. Security and Authorization The DBA is responsible
for ensuring unauthorized data access is not peaiThe granting
of different types of authorization allows the DB& regulate which
parts of the database various users can  access.
Storage structure and Access method definitionThe DBA creates
appropriate storage structures and access metlyodsitbng a set of
definitions, which are translated by the DDL corapil

==—=13.4.6. Data Availability and Recovery from Failures The
DBA must take steps to ensure that if the systeits, fasers can
continue to access as much of the uncorruptedatafossible. The
DBA also work to restore the data to the consiststdte.

Database Tuning: The DBA is responsible for modifying the

database to ensure adequate
Performance as requirements change.
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Integrity Constraint Specification: The integrity constraints are
kept in a special system structure that is condulig the DBA
whenever an update takes place in the system.
Database Designers: Database designers are responsible for
identifying the data to be stored in the databas#® far choosing
appropriate structures to represent and storel#tas

End Users: People who wish to store and use data in a dataBasl
users are the people whose jobs require accedsetdatabase for
querying, updating and generating
reports, listed as below.

3.5 Microsoft Access

S
Q&S.l: Microsoft Accessis a Database Management System
offered by Microsoft. It uses the Microsoft Jet &lzdse Engine and
comes as a part of the Microsoft Office suite ofplagations.
Microsoft Access offers the functionality of a dadge and the
programming capabilities to create easy to navigateens (forms).
It helps you analyze large amounts of informatiangd manage data
efficiently.

=I3.5.2. Data typesData types are the properties of each field.
Every field has one datatype like text, numbere detc.

Table
e« A Table is an object which stores data in Row & u@ah
format to store data.
o A Table is usually related to other tables in tatatlase file.
e Each column must have a Unique name
e We can also define Primary Key in a table.
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3.5.3. Query

e Queries answer a question by selecting and soréind
filtering data based on search criteria.

e Queries show a selection of data based on theriarite
(limitations) you provide.

e Queries can pull from one or more related Table$ ather
Queries.

e Types of Query can be SELECT, INSERT, UPDATE,

DELETE.

==|3.5.4. Form
« A form is a database object that you can use tatera user
interface for a database application.
e Forms help you to display live data from the tallles mainly
used to ease the process of data entry or editing.

===I3.5.5. Report
e A report is an object in desktop databases prignarsied for
formatting, calculating, printing, and summarizisglected
data.
e You can even customize the report’s look and feel.

3.5.6. Advantages of MS Access

e Access offers a fully functional, relational datsba
management system in minutes.

o [Easy to import data from multiple sources into Asxce

e You can easily customize Access according to patsand
company needs

e Microsoft Access online works well with many of the
development languages that work on Windows OS

e It is robust and flexible, and it can perform arhakkenging
office or industrial database tasks.

e« MS-Access allows you to link to data in its exigtilocation

and use it for viewing, updating, querying, andorépg.
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o Allows you to create tables, queries, forms, anbres, and
connect with the help of Macros

e Macros in Access is a simple programming constmith
which you can use to add functionality to your bake.

e Microsoft Access online can perform heterogeneissj
between various data sets stored across diffetatfibpns

3.4.7. Disadvantages of MS Access

e Microsoft Access database is useful for small-taomne
business sectors. However, it is not useful fogdesized
organizations

e Lacks robustness compared to DBMS systems like IQ& S
Server or Oracle

e All the information from your database is saveaione file.
This can slow down reports, queries, and forms

e The technical limit is 255 concurrent users. Howetlee real-
world limit is only 10 to 80 (depending on the typé
application which you are using)

e It requires a lot more learning and training coneplawith

other Microsoft programs

=3.6. LEVELS OF DATA ABSTRACTION
This is also called 'The Three-Schema Architectungiich can be
used to separate the user applications and theicghydatabase.

1. Physical Level: This is the lowest level, whitdscribes how
the data is actually stores. Example: Customerowadc
database can be described.

2. Logical Level: This is the next higher levelkthdescribes

what data and what relationships in the

database. Example:

Each record type customer = record

cust_name: sting; cust_city: string;

cust_street: string; end;

3. Conceptual (view) Level: This is the lowest dgevwhich
describes entire database. Example: All appdinat
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programs.

=|3.7. DATA MODELS

The entire structure of a database can be descrubew a data
model. A data model is a collection of conceptoalg for describing
data models that can be classified into the follgwitypes.

1. Object Based Logical Models.
2. Record Based Logical Models.
3. Physical Models. An explanation is as below.

Object Based Logical Models:
These models can be used in describing the dateedbgical and
view levels. These models are having flexible $tmiog capabilities
classified into the following types.

a) The entity-relationship model.
b) The object-oriented model.
C) The semantic data model.

d) The functional data model.

Record Based Logical Models: These models can ladésaused in
describing the data at the logical and view levélsese models can
be used both to specify the overall logical strretaf the database
and a higher-level description. These models cacléssified into,

1. Relational model
2. Network model
3. Hierarchal model

Physical Models: These models can be used inidesgithe data at
the lowest level, i.e. physical level. These nied=mn be classified
into

1. Unifying model
2. Frame memory model
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=|3.8.1. ENTITIES

1. It is a collection of objects

2. An entity is an object that is distinguishatotam other objects
by a set of attributes

3. This is the basic object of E-R Model, whiclaithing' in the
real world with an independent existence

4. An entity may be an 'object’ with a physicalisesnce
5. Entities can be represented by 'Ellipses'. fptamCustomer,
account etc.

ATTRIBUTE Characteristics of an entity are called as anbaitgi.

The properties of a particular entity are calledatsibutes of that
specified entity. These can be classified into olelhg types.
. Simple Attributes.

. Composite Attributes.

. Single Valued Attributes.

. Mutivalued Attributes.

. Stored Attributes.

. Derived Attributes.

DU WN PR

Simple Attributes: The attributes that are not sibie are called as
'simple or atomic attributes'.

Example: cust_name, acc_no etc.
Composite Attributes: The attributes that can eddd into smaller
subparts, which represent more basic attributef witlependent
meaning. These are useful to model situations inclwta user
sometimes refers to the composite attribute astedbunat other times
refers specifically to its components.

Example: Street_address can be divided into 3 simfributes as
Number, Street and Apartment_no. Street_address &lte Zip

Single Valued Attribute: The attributes having agé value for a
particular entity are called 'Single Valued Attribsl. Example: 'Age’
is a single-valued attribute of 'Person'.
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Multi-Valued Attribute: The attributes, which areahing a set of
values for the same entity, is called 'Multi-Valuédtributes'.

Example: A 'College Degree' attribute for a perdsas. one person
may not have a college degree, another person may dne and a
third person may have 2 or more degrees. A multiegh attribute
may have lower and upper bounds on the number loksallowed
for each entity.

Derived Attributes: An attribute that is derivedrr another attribute
is called a ‘derived attribute. Example: ‘Age’ ddtrte is derived from
another attribute ‘Date’.

Stored Attribute: An attribute that is not derivédbm another
attribute is called a ‘stored attribute. ExamptetiHe above example,’
Date’ is a stored attribute.

=[3.8.2. : ENTITY SETS

Entity Type: A collection of entities that have thame attributes is
called an 'entity type'.

Each entity type is described by its name and baites.

Entity Set: Collection of all entities of a partiau entity type in the
database at any point in time is called an eng@ty S he entity set is
usually referred to using the same name as the/dppie. An entity
type is represented in ER diagrams as a rectangalaenclosing the
entity type name. Example: Collection of customers.

Relationships: It is an association among entities.

Relationship Sets: It is a collection of relatiopsh Primary Key: The
attribute, which can be used to identify the spedifnformation from
the tables.

Weak Entity: A weak entity can be identified unityuby considering
some of its attributes in conjunction with the paiy key of
another entity. The symbols that can be used is itinodel are as
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follows.

1.Rectangles ---- ____ Entities.
2.Ellipses ----- ------ Attributes.
3.Lines ------ ------ Links.

4. Diamonds ----- Relationships.

5. Under Lined Ellipse ----- Primary key.

Key Attribute

6. Doubled Lined Ellipse ---- Multi-Valued Attribet

7. Dashed Ellipse ---- Derived Attributes.

8. Double Lined Rectangle ---- Entity Set.

9. Double Lined Diamond ---- Entity-Relationshipdehtifying
Relationship.

10. Entity Set having a Primary Key ---- Strongignbet.

11. Cylinder ---- Database.

12. Curved Inside Rectangle ---- End Users. EXAMPNBmMe Street
City Acc_no Balance

Customer Cust_acc Account

Descriptive Attributes: A relationship can also éaome attributes,
which are called ‘descriptive attributes’. These arsed to record

information about the relationship. Example:
James of ‘Employees’ entity set works in a depantnstnce 1991.
Name Dno Dame

Street City Since Budget Customer Works_in Depantsie

Ternary Relationship: A relationship set, whichhigving 3 entity
sets, is called a ternary relationship. AdditioRaektures of the E-R
Model

Key Constraints
These can be classified into 4 types as below.

Many to Many: An employee is allowed to work in different
departments and a department is allowed to haveraeemployees.
Name Dno Dame Street City Since Budget Customer kKg/am
Departments
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One to Many: 1 employee can be associated with many departments
whereas each department can be associated witbsitImemployee

as its manager. Name Dno Dame
Street City Since Budget Customer Works in Depantme
Many to One: Each employee works in at most 1 department. i.e,
many employees can work in the same departmenteNgtneet City
Since Customer Works_in
One to One: Each employee can manage at most 1 department.
Name Street City Since Customer Works_in

3.9: Create Database from Template

e There are many situations where we need to staint sagme
readymade database template for given requirements.

e MS Access provides many ready to use templatesudch
types of databases requirements where the datets&uis
already defined.

e You can keep customizing the template structurinéuras per
our requirements.

e MS Access Databases example includes Contactser@tud
Time tracking, etc.

STEPS TO CREATE DATABASE FROM

TEMPLATE

Step 1:With the MS Access application open, Click on File

Step 2: We can select any template by clicking on @ick on
Contact Templatefor further reverence.

Step 3:File name box will appear with the default file ram

Step 4:Enter the nevName.

Step 5:Click on‘Create.’

Step 6: Optionally, you can click on any of the objectsnfrohe left
navigation pane and open that object for furthfaremces and work.
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3.92.: Create Table — Datasheet View

Step 1. First Click Create tab. Then from th&ables group, click
Table.
Step 2: System will display the default table created willablel’
name
Step 3: To Rename Column, double click on Column Header and
enter the new column Name
Step 4 You canAdd a Column by clicking on any category from
the ‘Add & Delete’ group. Alternatively, you can also add a column
by clicking on ‘Click to Add’
Step 5:Column will be added with the default namekgldl.’
Step 6:Click on Header and rename it @URSE_NAME.
Step 7: Press ‘Ctrl + S’ and Enter the new table name te@ the
table.
Step 8: You can also save a new Name, Caption and Short
description for any Column by clicking oiName and Caption.’
Click on it
Step 9:Dialog Box will appear. Add the following and Clich ‘OK’

e ‘Name’ — This is the actual name of the column.

e ‘Caption’ — This is the user view name of the caotum

e ‘Description’ — This is the short description ofetltolumn

name.

There are four primary ways to create the form astraned below:
Form Wizard

Form

Multiple Item

Split Form
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Let’s have a look at each option to create the fame by one:

3.9.4: Create using Form Wizard

This option allows the user to create the form whk wizard and
select the column from the available list of coluforms in legacy
Select window format.

Step 1:Click on‘Form Wizard.’

Step 2:System will display below the screen.

Step 3:Select the columns which you want to be therénial form
Step 4: Keep selecting all required column as explainecstiep 3
above and then click ‘Next.

Step 5: Layout selection box will appear which allows thger to
select the different types of form layout. ClickEXT’

Step 6: Enter the name of the form as “Contact_Form” ahckc
‘Finish’

=13.9.5: Create using Form

It is the simplest way to create the form which:wil
e By default, populate all the columns from the silddable in
‘form view,’
e The user can delete non-required columns manually

Step 1: Select the table for which we want to create tmenfand
click on ‘Form.’

Step 2:Below window will appear

Step 3:Right-click on any cell which we don’t want to part of the
final forms and click on ‘Delete.’

Step 4: Press ‘Ctrl+S’ and enter a new Form Name as
‘Contact_Formz2’. Click ‘OK.
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=[3.9.6: Create Form by ‘Multiple Item’

It is another type wherein All the records alreadgated will be
displayed in Form with an option to add a new rdcor

Step 1: From the ‘Create’ tab. Click on ‘More forms’ andlesg
‘Multiple Items.’

Step 2:Press ‘Ctrl+S’. Enter the new form name and ci@K.’

=I3.9.7: Creating Form by ‘Split from".

It is a mix of simple form and split form in a walgat this form
provides the view ofForm and datasheetin a split window.
Whatever the user enters in Form is visible diyeictiDatasheet view
immediately and vice versa.

Step 1:From the ‘Create’ tab, click on ‘More forms’ andes# ‘Split
Form.’

Step 2:Press ‘Ctrl+S’ and enter the new form name. Cl@K.’

Edit the existing record via Form.

e One of the features of forms is that we can edt#hlues and
data directly from the form.

e It is more user-friendly because as compared tofoomat in
the table, forms have better visibility of selectedds and the
user can do the direct updates.

e These values updated from forms will also be rédi@cn
original tables immediately.

Let’'s have a look at how to edit value from thaxior
Step 1:Click on‘Contact Form

Step 2:Update some values on ‘Contact_Form’ value
Step 3:Double Click on the ‘Contact’ table.
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Add a record to a Form
o Forms also give the flexibility to Add records.
e Again, this is a user-friendly and appealing wayaoiding
records as compared to adding records in a row.form
e Here, we will take the Microsoft Access databasesmple of
Split from ‘Contact_Form_Split’ created above.

Step 1:Open ‘Contact_Form_Split
Step 2:To Add record, click on ‘New (blank) Record Icon
New record window appears in:

1. Form View and

2. Datasheet View

Step 3:Manually fill the data from the Form. Note thatgplit form
all data will be automatically reflected in the d&ldatasheet as well.
Step 4:Double Click on the ‘Contact’ table.

3.9.8: Report

e« A report is an object in MS Access that is desigried
formatting, calculating and printing selected data an
organized way.

e It contains information from tables and also infatian that
are there in the report design.

e Reports are helpful as they allow you to presert al

information of your database in an easy-to-reachétr

Let's take an MS Access databases exampl€afitact’ DB default
report — ‘Phone Book.’

Step 1: Click on ‘Phone Book’ under the ‘Report’ sectiohhe
system will open the inbuilt ‘Phone Book’ report.

It will display Contact Name, Home, Business andbMo name
displayed for each record present.

Step 2: Now suppose that we want to edit the report Headliog
‘Home’ to ‘Home Number.’ Right click and click oesign View.’
Step 3:Edit the name you want to update and Press ‘Ctrl+S
Step 4:Double click ‘Phone book’ under report
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9y,

3.9.9: Summary

A database application is a type of computer appba e.g. software
dedicated to managing a database. Database applispans a huge
variety of needs and purposes from small to usernted tools such
as an address book, to huge enterprise-wide sysiantasks like

accounting. Thus individuals and organizations ertjte need for
databases such as sharing information from onerthegat can be
readily shared with others; security of data fil@gailability of fewer

files within an organization thus reducing dataurethncy and data
integrity.

Self-Assessment Test 3

1. Create a database that will contain your
department

2. Create a table that you will use to populate the
database usina students rec:

]

Valentine, T. (2021). Installing and Using the PeServer.
In Database-Driven Web Development (pp. 131-137yess,
Berkeley, CA.

3.10. References

https://www.educba.com/software-development/soféwar
development-tutorials/software-development-basics/

https://www.oracle.com/database/what-is-
database/#:~:text=A%20database%20is%20an%20organize
database%20management%20system%20(DBMS).
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UNIT 4

4.0: OPERATING SYSTEM/SOFTWARE

"N4.1: Introduction

A set of instructions, data, or programs used tdrobcomputers and
perform certain activities is referred to as sofewvdt is the polar
opposite of hardware, which refers to a computgitysical

components. Applications, scripts, and programs tperate on a
device are all referred to as software. It can bmmared to the
movable component of a computer, whereas the imbieyaart is the
hardware. Application software and system software the two
major types of software. An application is a piefesoftware that
meets a specific demand or performs a specific qgaap System
software is software that runs on top of a computeardware and
offers a platform for programs to run on. Programgmsoftware,

which offers the programming tools required by safe developers;
middleware, which sits between system software applications;

and driver software, which controls computer deviged peripherals,
are examples of other forms of software. Earlyveafe was built for
individual machines and sold in conjunction witke thardware on
which it operated. The software was first markeiadloppy disks in
the 1980s, then on CDs and DVDs. The majority dfwsre is now

purchased and downloaded directly from the intermée software
can be found on the websites of vendors or appicaservice

providers. You can accomplish some incredible thingth your

computer. Digital photo editing, advanced compgtanes, and video
streaming are all feasible thanks to many typesaffware. New
software programs are always being developed byeldpers,

allowing you to do even more with your computer.
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@

At the end of this topic, the students will be aiole
1. Install Windows operating system
2. Install a CD on a computer with no disc drive

.2 Learning Outcomes

=
1011
=4 3. OVERVIEW OF SOFTWARE

Software is a set of instructions, commands, ograms used to
control computers so as to perform certain acésiti Unlike

hardware, it cannot be seen nor touched hence pailications

programs that operate on a device can be refeoeas tsoftware.
Software can be grouped into two namely applicasofiware and
system software. An application program is a pietsoftware that
meets a specific demand or performs a specific qgaap System
software is software that runs on top of a computeardware and
offers a platform for programs to run on. In otkerds, it must be
present in a computer before it can function. Saxféns a program or
set of instructions that tell a computer what ta dbe software
comprises the entire set of programs, procedures, rautines

associated with the operation of a computer system.

P

——11.3.1 TYPES OF SOFTWARE

As earlier mentioned, there are basically two mgjpes of software:
system and application software.

1. System software: The system software is a typeoaiputer
software that is designed for running the compbhtdware
parts and the application programs. It is the ptaif provided
to the computer system where other computer progrean
execute. It provide core functions such as opegatiystems,
disk management, utilities, hardware managementcdinelr
operational necessities.
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2. Application software: Software is application sodtw that is
designed for the users to perform some specifikstdike
writing a letter, listening to music or seeing amyeo. It helps
users perform tasks. Office productivity suites, tada
management software, media players and securitgrgmus
are examples. Applications also refer to web andil@o
applications like those used to shop on Amazon.catialize
with Facebook or post pictures to Instagram.

3. Programing languages: The programming languadesighird

category of computer software which is used by the

programmers to write their programs, scripts, arsfructions
which can be executed by a computer.

€2
N4 .3.2: Software Installation

Installation refers to the particular configuratiof a software or
hardware to make it usable with the computer.

=l 3 3:INSTALLATION PROCEDURES
How to Install Windows 7

Step 1: Insert the Windows 7 operating system ghgk your DVD
drive, and then restart your computer

Step 2: You will see a prompt that says ‘Press kayto continue’
after the ZT logo disappears. When you see tlesgpany key
immediately.

Step 3: ‘Starting Windows’ with the Windows7 logdhvappear.

Step 4: Language options, by default English wal det along with
“time and currency format” and “keyboard or inpugthinod”
Step 5. Click “Install Now”

Step 6: End User License Agreement (E.U.L.A.), &he box to
accept, and click “Next”
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Step 7: “Which type of installation?” window willppear. Upgrade
will be greyed out; the only option you should léeato choose
is Custom (advanced).

Step 8: “Where do you want to install windows?” Makure the
partition is highlighted.

Step 9: Delete the partition by clicking on Drivetions (advanced)
on the bottom right corner of the field. Make stlre partition
is highlighted and click on Delete. If drive adead options is
greyed out, then the

Step 10: Disk 0 Unallocated Space should be thg lesting at this
point. If it is press next, If not please procdeddelete any
additional partitions that may be listed.

=l4.3.4: Windows 10 Installation Instructions for PC

This quick guide assumes you already have a Wind@®wastallation
DVD and product key on hand. These instructioesraeant to be a
quick guide.

1. Before we begin, decide what kind of installiyeould like to
perform.

OPTION 1: You want to ‘upgrade’ to Windows 10 — Jhoption
saves your files and settings and does not regaureo reinstall your
software. NOTE: This option is not available fdrsituations. If you
choose this option, these instructions are NOly6ar.

OPTION 2: You want to do a ‘clean install’ of Wings 10 but you
do not want to wipe the hard drive clean — thisarpsaves your files
(not your settings) and you will have to reinsyalur software.

OPTION 3: You want to completely wipe your compuserd do a
‘clean install’ of Windows 10 — this option will ogpletely wipe the
hard drive of all files and start fresh. NOTE: Ywill need to make
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sure you already have your data backed up on asrrett hard

drive/flash drive before proceeding.

2. When asked what type of installation you wolik&, choose
Custom: Install Windows only (advanced) if you aohos
OPTION 2 or OPTIONS in Step 1.

3. When asked to choose the drive to instalfdiiow the next step

according to the choice you made in Step 1.

OPTION 2: Choose the drive with the largest “To&ke”. This
indicates the drive that currently has your old tdws installation
on it. Click on the drive and click Next to beingsiallation.

OPTION 3: NOTE: This option will completely deleaé contents of
your hard drive make sure all of your files are ket up. Choose
each (or the only) drive listed and click Deleténce you have done
this for each drive, you should be left with a #ngrive named
“Drive # Unallocated Space”. Select this and tbkck Next to begin
installation. 2. Insert the Windows 10 installati®VvVD and boot
your computer from the DVD. NOTE: In most casesnpty
inserting the DVD and rebooting will work. If thiboes not work,
please refer to your computer manufacturer forrugsions on
booting from a DVD.

3. When you see the screen below, choose Enghsh click
Next.
4. Accept the license agreement terms and cleskt.N

Once installation is complete, you may need taalhsirivers for Wi-
Fi, Sound, Video, etc. Please refer to your coepuatanufacturer’'s
website to download any required drivers.

Option 2 or Option 3; For OPTION 2, choose the erlat has the
largest “Total Size”
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4.

=|4.4.5: HOW TO INSTALL FROM A CD OR DVD

Open “My Computer”.

In the “My Computer” window, open the drive thatntains the
installation files. For example, if the files ara the CD-ROM
drive, open the D: drive or letter of your CD-ROMw&. In the
drive that contains your files, locate either thxeautable setup
(i.e., "setup.exe") or install file. Double-clicigrthis file to starts
the installation process. If there are multiplaipstor install files,
locate the executable file or double-click eacligetr install
Once the files are extracted, double-click the petuinstall file
to install the program Formatting of Computer Systoftware;
Formatting a hard drive means to delete all tha dat the drive
and set a file system to prepare an available spacethe
operating system.

={1.4.5.1; Install a CD on a computer with no disc
drive

Download the program from the website providing phegram.
Open the download folder. Where are the files | nloaded
using my web browser?

If the file you downloaded is executable, doubiekclthe file
icon to start the setup process. If the downloadiésl is
compressed (e.g., .zip), you must extract thesfdehtents before
setup can begin. Fortunately, this function is tbuiko most
versions of Windows.

How to extract or decompress a compressed file.

Locate either the executable setup (i.e. "setuf).exethe install file on
the drive that contains your files. The installatigrocess begins when
you double-click this file. Locate the executalille ér double-click each
setup or install file until you reach the file ttstdrts the installation.

320



SED305 MODULE 4

|V<,»'/|
4.5 SUMMARY

A set of instructions, commands or programs usedcaatrol
computers operations towards performing certaiivides is called
software. Application software and system softwaeethe two major
types of software. An application is a piece oftwafe that meets a
specific demand or performs a specific purposetefyssoftware is
software that runs on top of a computer's hardwaré offers a
platform for programs to run on.

SELF-ASSESSMENT TEST4

1. Install Mavis in your computer system

2. Download a video game in your computer system

]

Apiwattpong, T. Linux: the new generation operataygtem.
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UNIT 5

5.0: INTERNET

€2
LN 51. Introduction

The internet is a global network connecting milsoof computers
together for the purpose of sharing file and resesir Today, more
than 100 countries are linked together to exchanfdsta, news and
opinions. The Internet links are computer netwalk®ver the world
so that users can share resources and communiithteagh other.

@'5.2. Learning Outcomes

At the end of the exercise, the student shouldbbeta:
¢ Define internet
e Define Search engine
e Creating and sending an e-mail using a Search engin

Materials: A set of a computer system, mouse and internet.

e,

=—| 5.3: The Concept of Internet

The internet otherwise called the net is a worldevisystem of
computer network. A network or networks in whicherss at one
computer, can if they have permission, get inforomffrom any

other computer. The internet was conceived by ttheaAce Research
Project Agency (ARPA) of the United States Governima 1969

and was first known as ARPANET. The original aimswa create a
network that will allow users of a research compateone university
to be able to talk to research computers at othefetsities. Today,
the internet has become a public and self-sustif@cility accessible
to hundreds of millions of people world-wide. Tematly what

distinguishes the internet is its use of a set witqeols called

transmission control protocol or internet proto¢dICP/IP). One
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major advantage of the internet is the vast amamafntata and
information available and accessible by peoplemnkand of subject
matter. It is important to note that to get infotioa on the internet,
certain sites are mainly dedicated to informaticae fof charge while
some will require that you register and pay sulpsiom fee in other to
get access to particular information.

5.3.1: Types of Computer Network:

e Local Area Network (LAN) connects network devicegoa
relatively short distance. A networked office bunlgl school,
or home usually contains a single LAN, though somes
one building will contain a few small LANs (perhapse per
room), and occasionally a LAN will span a groupnefarby
buildings Metropolitan Area Network (MAN)

e A metropolitan area network (MAN) is a large congut
network that usually spans a city or a large campisvIAN
often acts as a high-speed network to allow shasfrrggional
resources. A MAN typically covers an area of betw®&km
and 50km diameter. A MAN might be owned and opsetdty
a single organization, but it usually will be uske@ many
individuals and organizations

e Wide Area Network (WAN) covers a large geographieaa
such as country, the continent or even the whokhaefworld.
A WAN is a geographically-dispersed collection oANLs.
Most WANs (like the Internet) are not owned by amgo
organization but rather exist under collective strdbuted
ownership and management.

To gain access to the internet, the user has isteedo any Internet
Service Provider (ISP).

5.3.2: Types of Internet connection
- Dail-up
- Integrated services digital network
- Asymmetric Digital Subscriber Line
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- Wireless Internet Connections
— Internet over Satellite
Choosing Internet Service Providéne following are some things to

consider as you research ISPs
. Speed

. Price

. Ease of Installation

. Service Record

. Technical Support

e Contract Terms

How does the Internet work?
Because the Internet is a global network of computsach computer
connected to the Internet must have a unique asldféss address is
known as an IP address

5.3.4: Internet Requirements
. Computer with modem/router/network card.
. Internet account with ISP.

* Application software
» Web browser (Firefox, Chrome)
» Email client (MS Outlook)
» Plugins software  (Adobe Reader, Flash Player)
* Optional: Speaker, Printer, Webcam

=5 3.5: Internet Usages
« Communication

* Send and receive emails

* Download files

* Post your opinion to a newsgroup

* Chatting

 Surf the World Wide Web

* Business

» Shopping

* Entertainment
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==—=15.3.6: Internet Applications
* The World-Wide Web (WWW)

* Electronic Mail (E-Mail)

* File Transfer Protocol (FTP)

» Search Engine

* Chatting

* Video Conferencing

» E-Commerce

World Wide Web (WWW) The World Wide Web is a systerh
interlinked hypertext documents accessed via ttexriet. With a web
browser, one can surf the web pages that may coteat, images,
videos, and other multimedia and navigate betweeemt via
hyperlinks It uses a protocol called Hypertext Transfer Prokoc
(HTTP). HTTP defines how messages are formattedtrams$mitted,
and what actions Web servers and browsers shckddnaesponse to
various commands.

5.3.7: Types of the websites

 Static website: A static website has web paga®dton the server
in the format that is sent to a client web brow#es primarily coded
in Hypertext Markup Language (HTML)
* Dynamic website: A dynamic website changes otauies itself
frequently and automatically, based on certairegat

Search Engine: A search engine is designed tolséarenformation
on the internet. The search engine presents threhseasults in the
form of a search results list. The search resudts lme web pages,
images, videos, among others
Type of files.

» Example:

— Google

— Bing

Chatting

* Chatting is the other method for Internet conagos.
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* It enables people connected anywhere on thenkgite¢o join in live
discussions.

* Chat sessions allow many

Chatting

Examples:

* MSN Messenger

* Yahoo Messenger

* IRC

* Pidgin

users to join in the same free-form conversatiosyally centred
around a discussion topic.

The internet video Conferencing
* A videoconference or video conference is a setintéractive
telecommunication technologies which allow two oorenlocations
to interact via two-way video and audio transmissisimultaneously.
The other components required for a videoconfergnci
system include:

* Video input and output

 Audio input and output

* Data transfer

» Computer

The Internet

E-Commerce

» Electronic commerce or E-Commerce consists ofhhging and
selling of products or services over electronictays such as the

Internet and other computer networks.
* It includes the entire online process of deveigpimarketing,
selling, delivering,

servicing and paying for products and services.

e,

111 o
=—=| 5.4. The Internet E-Commerce:Some common applications
related to electronic commerce are the following:

» Domestic and international payment systems
» Group buying

» Automated online assistants

* Online shopping and order tracking
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* Online banking
» Shopping cart software
* Electronic tickets

|V<,»'/|
5.5: Summary

The internet is today seen as an integral pattefgtobal village as it
has helped to diminish the significance of the ephof nation state.
Internet provides numerous opportunities for snaaltl large scale
businesses. Thus making those whose essential iwarkormation
processing to work from home. With internet is ¢éineergence of new
forms of doing things such as e-learning, e-commeesvoting,
video-conferencing, e-market, etc.

Self-Assessment Test 5

1.Download an application software in your smarbrm or computel
system

2.Create an Email

3.Using Google to search for material on compupgtieation software

]

Agomuo, E.E. (2014Moderm Technology: Issues, Procedures and
Practice. Enugu-Nsukka: Debees Printing Services.
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N 1.1. General Introduction

Science as a discipline is the systematic studynafure or
environment through experimentation and careful eolaion,

leading to the accumulation of an organized bodykoéwledge
which is useful for problem solving. Science is mad two mutually
dependent categories: the scientific method comngrighe process of
conducting science investigations to gather infaromaabout nature,
to gain knowledge about nature/environment, and, gtoducts of
science comprising the accumulated organized bddknowledge

about nature/environment as can be found in s@ienbooks,

journals, periodicals, monographs, encyclopedia etc

331



SED305 PRACTICUM IN SCIENCE TEACHING

The process of science is the same for all aspéasience and can
be used for investigations in Biology, Physics, @istry and all
aspects of nature/environment. Compartmentalizatfoscience into
different disciplines is a creation of scientistsorneeded to manage
the large volume of information/knowledge gatheréarough
scientific experimentation and observation in thevienment.
Knowledge about related things were collated anergnames such
as Biology, Chemistry, Physics, Mathematics, etoisTis how the
disciplines and sub-disciplines of science camaiabo

Integrated Science at the basic education levahisffort of science
teachers to teach and learn science for what ihigs true nature.
The compartmentalization of science into speciacigiines is
obliterated in Integrated Science such that umtgdience is shown
because that is the nature of science. Integratezh& is taught in
major themes and generalizations which cut acribseadisciplines
of science. Such themes as energy, environmemmglithings, non-
living things, industrial process, safety in themtounity, diseases,
transport systems, Chemistry of Biological systerR&iysics of
Chemical systems etc are taught in Integrated &eien

These themes cannot be correctly described asiaalthe or sub-

disciplines of science. The practical activitieattivould be dealt in

this section of the science manual would be altvegnhajor themes
that correctly represent science for what it imcpss and product of
investigation of nature. The practical activities atended to enable
the trainee science teachers acquire science gragdls based on
contents that have been dealt with during lectuessisns on

Integrated Science.

@

By time you complete practical activities in thecgon of the Science
Practical Manual, you should be able to:

1.2. Learning Outcomes

1. Learn some Integrated Science experiments and igahct
activities for students in primary and Junior setayy schools

332



SED305 MODULE 5

2. Identify resources and places where you can sotfwce
materials for Integrated Science Practical acéasiti

3. Set up equipment and materials for conducting malct
activities in science,

4. Develop practical skills or process skills in coatiug
practical activities, including some experiments

5. Develop positive attitudes to science practical kfamtivities
in science

6. Carry out practical activities on various topicslmtegrated
Science

7. Take appropriate precautions in the conduct of neeie
practical activities, and handling of resources [oactical
activities.

8. Establish basic rules for students’ use of scieaberatory

and the equipment and resources there in.

P

1l .
=—=11.30. UNIT 1: Microscopy
CONTENTS

1.0 Aims/Objectives

1.1 Introduction

1.2 Parts of the Microscope

1.3 Self-Assessment exercise

1.4 How to draw and label specimens properly
1.5 Magnification

1.6 How to mount slides of fresh specimens
1.7 Conclusion

1.8 Tutor-Marked Assignment
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1.3.1 MICROSCOPY

AIM/OBJECTIVE: Introduction to the use of microscopes. At the
end of the experiment students should be able to:

1. Use microscopes effectively during laboratory atiés.
2. Prepare temporary and permanent slides.
3. Draw and label biological specimens appropriately.

APPARATUS: Microscopes, magnifying lenses, lens tissue and
specimen slides, cover slips, pipettes, prepargtesslof different
protozoa, Euglena, Onion slices.

N1.3.1. Introduction to microscopy

Microscopy is the technical field of using micropes to view
objects and areas of objects that cannot be senthe naked eyes
(objects that are not within the resolution ranfjghe normal eye). A
microscope is an instrument that is used to magnigll objects. In
fact, some microscopes can even be used to obaarebject at the
cellular level, allowing scientists to see the €hapa cell, its nucleus,
mitochondria, and other organelles. There are akwdifferent types
of microscopes used in light microscopy, and tha fmost popular
types are compound, Stereo, Digital and the PookeHandheld
microscopes. The compound microscope is the mastmanm light
microscope used in the laboratory because it aomtavo types of
lenses that function to magnify an object.

To use the microscope efficiently and with mininfraistration, you
should understand the basic principles of microgcdjpe principles
are briefly discussed below.

1. Magnification: This is the ability of a microscope to produce an

image of an object at a scale larger than its &ctize.
Magnification serves a useful purpose only whes possible to
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see more details of an object in the image thamwdizserving
the object with the unaided eye.

2. Resolution: The term resolution is used to describe the tstofi a
microscope to distinguish details in an object. Tésolution or
resolving power of a microscope denotes the snmalletsils that
a microscope can resolve when imaging a specimerother
words, this is the minimum distance at which twstidict points
of a specimen can still be seen — either by therwbs or the
microscope camera — as separate entities. Resolat function
of the design of the instrument and propertiesheflight used in
image formation of the microscope. The smaller th&tance
between the two points that can be distinguishieel,higher the
resolving/resolution power.

3. Numerical Aperture: Numerical Aperture (NA) of a microscope
is the measure of its ability to gather light arebsalve fine
specimen detail at a fixed object distance. Nurakrperture is
an important consideration when trying to distirsjudetails in a
specimen viewed down the microscope.

4. Illumination and Focusing: One of the most critical aspects in
optical microscopy is to ensure the specimen isnihated with
light that is bright, glare-free, and evenly digaef in the field of
view. The illumination system of the standard agdtimicroscope
is designed to transmit light through a translucehject for
viewing. The most common source for today’s micopss is an
incandescent tungsten-halogen bulb positioned irefiective
housing that projects light through the collectemd and into the
sub-stage condenser. Lamp voltage is controlledbutiivr a
variable rheostat that is commonly integrated th® microscope
stand.

Focusing in microscope is a means of moving theispn closer or

further away from the objective lens to render arghimage. On

some microscopes, the stage moves and on othetsbt@®r head of
the microscope moves. Rack and pinion focusingesmost popular
and durable type of focusing mechanism.
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Activity 1.2. Parts of the Microscope

Objectives: By the end of this activity you shobklable to
1. Identify the parts of the compound microscope

2. Draw and label the compound microscope

3. ldentify the functions of the parts of the microseo

) coarse

eyepiece ] focusing

knob

body tube o

: : focusing

objective P
turret

arm

objectives slide with

stage specimen

condenser

lamp

© 2006 Encyclopsedia Britannica, Inc.

Fig. 1: The Compound Microscope
Functions of the parts of the Microscope

Eyepiece — The lens from which one looks into theroscope to see
what is mounted on it for observation

Body Tube — A straight metal tube between the eg=piand the
objective lens through which specimens are segh@stage.

. Objective Turret — The head on which the objeclareses are fixed
in a shifting manner.

. Objective lenses — A set of three shifting lengésched to objective
turret facing the stage, and which focus directly thbe objects or
specimen to be viewed under the microscope ontdgesThe three
lenses have different magnifications for viewinge@mens of
different sizes at different resolutions

. Stage — The platform on which specimens are moufttegliewing
the microscope.
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6. Condenser — A short tube below the stage throughnttage of the
object is condensed for greater resolution.

7. Lamp — At the base of the condenser through whgtht lenters the
microscope into the objective lens and to the eaeepfor viewing.

8. Base — Keep the microscope balanced and stableediat surface or
table

9. Slide with specimen — The specimen to be viewadasinted on the
slide and held to the stage for viewing

10.Arm — This is where the Microscope is held whileving it from one
point to another

11.Fine focusing knob — It is used for carefully focgsthe objective
lens on the specimen.

12.Coarse knob — Used for focusing to ensure thaspleeimen is on the
objective lens

Self - Assessment Exercise 1
-Draw and label a simple light compound microsct

-Give the functions of the following parts of thécnoscope
a) Body Tube, (b) Condenser (c), Stage, (d) AronBgese, and

=132 How todraw and label specimens properly
In making biological drawings, the following mus bbserved:

1. Drawing lines must be smooth and not wavy.

2. Drawing must not be shaded.

3. All cut surfaces are to be represented by doubésli

4, All labels must have their guide lines ruled, andsmtouch

the object being labeled.
5. All labels must be horizontal

6. Ruled guide lines must not cross each other
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In making biological drawings, magnifications ofespnens and
prepared slides of lower plants and animals nedmktdetermined as
indicated below:
Activity 1.3: Magnification
: Scales of drawing using hand lens

Magnification (M) = length of drawing (image) + Lgth of object

OR Width of drawing @age) + Width of object

1. Magnification of object under microscopes

Magnification is power of the objective lens X eigze, this is called
total magnification.

Primary Magnification = L/F
Where L = Tube length of microscope

F = Focal length of objective

Total Magnification = (L/F) X e

Where e = magnification of eyepiece.
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Activity 1.4: How to mount dides of fresh specimens

0] Place one drop of your sample in the center ofctban slide
using the pipette. (Sample of pond water).

(i) Cover the drop by lowering the cover slip gentlyvdoonto it
in a slanting position. Ensure no air bubbles @apped.
(those air bubbles are frequently mistaken foanigms)

(i)  Use the coarse focusing knob and the low powerctifsgeto
ensure the sample is properly focused.

(iv)  See if you can identify any of the micro-organismes.
Amoeba, Paramecium or Euglena.

(v) Ask the demonstrator to confirm any identificatipsu make.
Then use the x10 or x20 objective to see moreilslafithe
micro-organisms.

(vi)  Draw under high power and label fully.

(vii) Indicate briefly the functions of the parts you éaseen and
labeled.

(viii)  Make an onion/rheo epidermal strip and examindayeut of
typical plant cell.

Activity 1.5.

1. Observe/examine micro-organism with the help of a
microscope

2. Prepare slides of fresh specimens like cells afroieaves.

3. Make biological drawings following guidelines and

‘calculate’ magnifications for all drawings.
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1.3.3. TUTOR-MARKED ASSIGNMENT

1. Make a temporary slide preparation of the followifzg
Strand of Spirogyra (b) Moss or fungi. Observe &ocus
under microscope. Draw, label and determine the
magnification of various specimens as observed iide
microscope.

2. You are provided with a cockroach. Make a scalevoirg
of it 15cm in length and 10cm in width. State its
magnification.

3. With a clean finger scratch the inside of your ¢hemd
mount in a drop of water on a clean slide. Examinder the
microscope for a typical animal cell. Draw and lgtr@perly.
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UNIT 2. QUANTITATIVE TREATMENT OF AN
ECOSYSTEM
DETERMINATION OF NUMBER OF
ORGANISMSIN AN ECOLOGICAL
COMMUNITY.

CONTENTS

2.0 Learning Outcomes

2.1 Introduction

2.2 Procedure

2.3 Expected results

2.4 Tutor-marked assignment
2.5 Reference/Further Readings

N 2.1. INTRODUCTION

Ecology deals with the study of organisms (plarmtd animals) in
their environment (Ecosystem) either biotic or #éibicAn Ecological
Survey will provide the qualitative characteristafsdifferent sites or
habitats. The qualitative features include treésulss, herbaceous
plants, floor cover, and their associated animasayengers,
herbivores, carnivores). Such a survey can form kiasis of the
description of their symbolic relationships, oritheode of nutrition,
and levels of adaptations within the ecosystem.

A quadrat is a frame, traditionally square, used anology and
geographyto isolate a standard unit of area for study oé th
distribution of an item over a large area. Modeutradrats can be
rectangular, circular, or irregular shaped.
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@

At the end of the activities in this unit, you shibbe able to select an
area and

2.2. Learning Outcomes

0] Perform adequate quadrat throws

(i) Collect samples of living organisms (floral andriay for the
identification

(i) Identify the species and construct quadrat changus key
(iv)  Determine the abundance, frequency and Densitpexiss
(iv)  Construct food chain and food webs of the organisms
(v) Construct pyramid of numbers

(vi)  Draw Energy Material Relationship of the organismad

==|? 3.1: APPARATUSES:. The Quadrat, Herbaria albums,
andinsect boxes.

The quadrat is a square or rectangular, or cirdaktrument whose
dimensions are known and whose area can be cadul@he quadrat
is usually made of wood or plastic or metal. Theolegical
investigator can easily make his/her own quadrahgudocally
available resources. There are different types oadgat — Ready-
made quadrat frame, meter stick, string quadratylar, triangular,
square, rectangular etc.), Herbaria albums, aretirnmxes.
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Cover index is the amount of space of ground covered by each
species.

Quadrat Chart is the diagrammatic illustration of the distributiof
the various organisms (Species) found in the quadiang either
visual estimation or a scale.

F

! A i e
_,,.- A

Fig. 2: Typical rectangular quadr at
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‘ 2.3.2 PROCEDURE for sampling the population of a
community

1. Select an area within a Habitat or Ecosystem

2. Throw the quadrat (several times)

3 Record the number of species found within eachaedf the
quadrat for each throw

4. Collect samples of organisms within the quadrat for
identification

5. Use experts or herbaria to identify all the spec@kected

6. Draw Quadrat Chart using a key

7 Determine the abundance, frequency and density of
species/organisms, within the quadrant

8. Construct appropriate food chain and food webs h# t
organisms found.
9. Construct pyramid of numbers.

10. Draw energy/material relationship (Energy flow andterial
circulation) of organisms observed.

——1»33 EXPECTED RESULTS

1. Identification of the flora and fauna species witthe quadrat
from site to site.

2. Drawing of a good quadrat, chart with keys

3. Determination of the abundance, frequency and teri
species

4. Construction of associated food chain and food wabthe
organisms.

5. Construction of pyramid of numbers.

6. Drawing of energy flow/material circulation relatghip.

7. Appropriate description of the qualitative and euderistics

of the selected ecology site (or habitat).
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2.34. TUTOR-MARKED ASSIGNMENT

Select an area within a Habitat or Ecosystem (sdmesvaround you
or your school environment). Repeat the procedhova and record
your findings.

M

https://en.wikipedia.org/wiki/Quadrat

2.3.5. Reference/Further Readings
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UNIT 3 QUANTITATIVE TREATMENT OF
ECOSYSTEM

CONTENTS

3.1 Learning Outcomes

3.2 Introduction

3.3 Procedure

3.4 Reference/Further Readings

ACTIVITY 3: HOW TO CREATE ANOTHER HABITAT FOR
ORGANISM S

N3.1. Introduction

The earth serves as home for many kinds of livinggs. Many

living things inhabit the sea, desert, land, geasd$ and forests. Any
place where an organism or groups of organisms iBvealled a

habitat. Several habitats which have relations vatie another is
called community. In an ecological community, thgamisms live

together and depend on one another for survivameSof the

organisms are food producers while others are corassi(See figure
3).
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1-.-.!.,"' i
Fig. 3: A Grassland Habitatommunity
Fig. 4: An Ocean habitat/community
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@

3.2. Learning Outcomes:

By the end of these activities you should be atile t
a.
b.
C.

Describe a habitat
List some organism found in different habitats
Create a habitat for organism and monitor theingno

3.3.1. Creating a new habitat of organisms

To create another habitat for living organisms, you need the
following

agrwbdPE

One large bucket with some loamy soil
Five bean seeds

Five live earthworms

Five live ants

Five small land snails

Procedure

Nookow

o

1. Plant the seeds in the soil in the container
2.

Put in the different animals. Use whatever youkhginecessary
for the organisms to grow and remain in the habitat

Draw a picture of the habitat you have made

List the changes you observe every day for one Imont

Note any change in the number of organisms in #initdt

Note any new member of the habitat as the new dtaipitts older
Measure the height of the plants each day and degour
findings.

What do the animal members of the habitat feed on?
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n

Bajah, S.T., Ryan, J.O. & Samuel, P.S. (200&}pgrated Science: A
new approach for junior secondary schools. Ibadan.
University Press PLC

3.4. Reference/Further readings

https://www.google.com/search?q=DIFFERENT+HABITAT&at=
firefox-b-
d&source=Inms&tbm=isch&sa=X&ved=2ahUKEwjRhbrpvfn
ZAhWKhPOHHVOBAYAQ AUOAXOECAEQAwW&biw=1366
&bih=643&dpr=1
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UNIT 4 ACTIVITY 4: EFFECT OF LIGHT ON A
GROWING PLANTS

CONTENTS

4.1 Learning Outcomes
4.2 Procedure
4.3 Reference/Further Readings

@4.1. Introduction

Green plants use light from the Sun to manufactaohydrates
which they depend on for their food, and the fodldother living
things which cannot make their own food from th@’'Slight energy.
Therefore, light is the main source of energy ortheand without it
the planet earth would be a dead pla@nsequentlygreen plant
desire the light from the Sun.

@ 4.2. Learning Outcomes. By the end of this activity, you
should be able to show the importance of light gr@wing seedling
of a green plant.

4.3.1: Main Content:

Activity to show the effect of Sun light on growing green plant

=143 Resour ces you need:
1. Two small bean seedlings in separate pots

2. A cardboard box that can close
3. A source of light (you can carry out the activiggan a window)
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4.3.3. Procedure

Place one of the pots inside the box and closéakeso that no light
reaches the plants.

Place the second box in a cardboard box or cartdnleave it open
so that light can reach it from the open window.

Record the differences you observe between theptams every two
days.

Continue the experiment for eight days.

After some period we can see that the stem bends towards the window.

Fig. 5: Plant grows towards the source of light
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Fig. 6: Two potted plants after the activity. Oneregv in the
presence of light; the other didn’t have light sbdied.

L

]

4.3 FURTHER READINGS

https://www.google.com/search?q=effect+of+light+groewing+plan

ts&client=firefox-b-

d&source=Inms&tbm=isch&sa=X&ved=2ahUKEw|C8K Kvinzh

957sIHR67ATcQ_AUOAXOECAEQAW&biw=1366&bih=643&dpr=

1
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UNIT 5

Activity 50 CHANGING LIGHT ENERGY OF THE SUN TO
HEAT ENERGY

MAIN CONTENTS

5.1 Learning Outcomes

5.2 Apparatus

5.3 Procedure

54 Reference/Further Readings

@ 5.1. Introduction

Light is a form of energy. All forms of energy cha transformed to
other forms. Human beings, in the quest for suivorathis planet,
has devised ways of converting one for of energy another that
would be more useful to humans depending on theumistances of
the moment. Light from the Sun can be converted ¢twat energy
for suitable purposes which light may not serviéhat moment.

@ 5.2. By the time you complete this activity, you should be

able to convert Sun light energy into heat energiclvcan be used to
heat materials like water. This is what happensrwdwar heaters are
used for heating things including cooking foods.

=== 5.3.0. Main Contents:

=== 531 APPARATUS
1. Convex lens
2. A small piece of dry paper
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5.3.2. PROCEDURE

1. Place the piece of paper flat on a dry surface.

2. Hold the convex lens above it so that the lightrfriie sun passes
through the lens.

3. Move the lens up and down until you find the positivhere the
image formed on the paper is just a small brigbt.sp

4. Hold the lens in position for some time and obsevhat happens
to the paper

5. Record your observation

S

% I-""-_ ., e
B,
T

s
. } i ) JA:(‘_,-'"- L
Conves lans— _,\:.:f_———"%-

- ’
o

Fig. 7. The picture above shows how the light energy from gun
passes through the lens to a particular point erptce of dry paper.
This concentrated light energy becomes hot enougltburns the
paper.
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UNIT 6: FOOD TESTS
CONTENTS

6.1. Learning Outcomes

6.2.  Test for sugar in food samples
6.3. Test for starch in food samples
6.4. Test for protein in food samples
6.5. Reference/Further Readings

ACTIVITY 6

@6.1. Introduction: Food of energy to function. Food is the
sour ce of energy necessary for functional life. For humans, foods
are of different types and they supply different nutrients to give
the human body vitality and wellbeing. The various nutrientsin
foods can be discovered through food tests. Food tests are
chemical procedures aimed at finding out what food substances
are present in afood sample. It helpsto make decision on the type
of food to eaf in order to bestrong and healthy.

@ 6.2. FOOD TESTS

Learning Outcomes. By the end of this activity, you should be able
to successfully carry out laboratory investigatibtm distinguish
between different types of foods such sugars, prateils and starch
etc

={6.3.1. Test for sugar in food samples

Apparatus

1. Test tubes

2. Food samples (bread, garri, fufu, amala. Yam, meat)
3. 5ml of Benedict’'s solution

4. Boiling water
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Procedure

Put a small piece of each food sample in sepagatdubes.
Add 5ml of Benedict’s solution to the test tube

Place the test tube in boiling water

Observe for 5 minutes

Note any color change

agrwbdPE

BENEDICT’S TEST @BYJus

Add an equal
amount of
Benedict’s

solution

—>

About 2cm? of Heat in water bath Brick-red
test solution precipitate
(e.g. glucose)

Fig. 8: Red color shows the presence of sugar ie food sample

1]

=6.3.2 Test for starch in food samples

Apparatus

1. Test tubes

2. Food samples (bread, garri, fufu, amala. Yam, meat)
3. lodine solution

Procedure

Put a small piece of each food sample in sepagatdubes.
Add one or two drops of lodine solution to eachetub
Observe for 5 minutes

Note any color change

Record which food item contains starch

agrwbdPE
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[ ledine Test- Definition, Principle, Procedure, Result, Uses ]

Browem [/ Yellow — Elue £ Purple

Hegative Test (starch absent)  Positive Test (starch present)

Fig. 9: Blue/ darkPurple color shows the presence of starch
in the food sample

1]

===16.3.3 Test for protein in food samples

Apparatus

1. Test tubes

2. Food samples (bread, garri, fufu, amala. Yam, meat)
3. Biuret solution

Procedure

Put a small piece of each food sample in sepagatdubes.
Add one or two drops of Biuret solution to eachetub
Observe for 5 minutes

Note any color change

Record which food item contains protein

agrwnrE
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TEST FOR PROTEIN BBYJus

e, - =
Copper %Iule hydroxide

[] sulphate solution solution

—Purple colouring
appears in food + -
sample solution

(a) (b)

Fig. 10: Purple color shows the presence of protam the food
sample
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UNIT 7
Activity 7. MEASUREMENT

CONTENTS

@

7.1  Finding the mass of a liquid
7.2  Finding the weight of an object
7.3 How To Make A Spring Balance
7.4 Pressure

7.2. Learning outcomes

0 Self-assessment exercise

7.5 Atmospheric pressure (Demonstration of Egg in Bottle
Experiment)

7.6

7.6  Reference/Further Readings

7.1  Aim: by the end of these activities, students shouldlbe to;

a. carry out simple activities in measurement
b. Construct and calibrate a spring balance
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Compression Balance Postal Balance Table Balance Spring Balance

o
T,

Platform Balance Roman Steelyard Balance Electronic Balance

Fig. 11: Different balances for measuring the mas®f
substances/objects

ACTIVITY 7.1: FINDING THE MASSOF A LIQUID
APPARATUS.

A beam balance or an electronic balance

Any liquid (e.g water)

A container to hold the liquid

PROCEDURE:

1. Place the empty container on the beam balance. &&hdote the
mass

2. Pour the liquid into the container. Read and nlo¢entew mass

3. Subtract the mass of the container from the finassn This will
give you the mass of the liquid

4. Repeat the same procedure for different quantdfeany other
liquid

ACTIVITY 7.2 FINDING THE WEIGHT OF AN OBJECT
(HOW TO MAKE THE SPRING BALANCE)

Introduction: A force is supplied every time youedeto move an
object. The gravitational force is the force exgrta all objects by
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the earth. This force which the mass or object wiperience is
called the weight of the object. The unit of weigheasily measured
by the spring balance calibrated in Newtons (N)e Weight of a
mass of 1 kg is approximately 9.8N. Therefore 108g a weight of
0.98N

7.3 HOW TO MAKE A SPRING BALANCE

1. Suspend a light spring from a clamp which is agacto a retort
stand.

2. Attach a small flexible wire to the bottom of th@iag to act as a
pointer.

3. Cover a metre rule with a strip of white paper atthch it
vertically to the same clamp.

4. Make the pointer (wire) face the back of the maite. Make sure
the pointer and the spring are not touching thepap

5. Make a mark on the paper beside the pointer.

6. Get a 20g mass hanger and attach to the springe \B0g at the
new place the wire is pointing at.

7. Repeat this process by adding more 20g massesyontihave a
weight of about 100g.

We have now constructed our own simple spring lo&alan
Now remove the masses abd use the spring balarficel to
1. The mass of a small piece of rock

2. The mass of your pen

3. The mass of your eraser

Record your answers in your notebook.
ACTIVITY 7.4. PRESSURE

INTRODUCTION: Pressure is defined as the forcergcthormally
per unit area. Normally in this definition meansgendicular to or at
right angles to a surface. Pressure is measurB@wions per square
meter (M/MP). Pressure plays a very important role in ourdiaed it
is very important that we can measure it. The irtgyare of pressure
can be seen in vehicle tyres. Everyone who dricearar pushes a
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wheel barrow should understand pressure. We puogptain amount
of air into vehicle tyres. The tyres must all haagual amount of
pressure to ensure a smooth ride. Unequal amoumteskure in car
tyres leaves the car shaking when it is moving.

SELF-ASSESSMENT EXERCISE

a. Visit a petrol station or a vulcanizer’'s workshapdbserve how
tyres are pumped.

b. Describe the instrument used for pumping tyres

c. Describe the instrument used to measure the tgsspre.

d. Note the tyre pressure placed in the tyres of diffevehicles

ACTIVITY 7.4: ATMOSPHERIC PRESSURE

Demonstration of Egg in Bottle Experiment

Materials needed

1) 3 peeled hard-boiled egg

2) A glass bottle or flask with an opening slightlyahar than the
diameter of the egg

3) Paper and lighter/matches or very hot water or eetg liquid

Method 1

1) Set a piece of paper on fire and drop it into toeld®

2) Set the egg on top of the bottle with the smallete s
downward

3) When the flame goes out the egg will be pusheduckesd
into the bottle.

Method 2

1) Set the egg on the bottle

2) Run the bottle under very hot water

3) Warmed air will escape around the egg

4) Set the bottle on the counter

5) As the bottle cools, the egg will be pushed inwlbttle
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Method 3
1) Set the egg on the bottle
2) Immerse the bottle in very cold water

3) When the bottle is chilled, the egg is pushed ihéobottle.

n

Reference/Further Readings

Bajah, S.T., Ryan, J.O. & Samuel, P.S. (200&}pgrated Science: A
new approach for junior secondary schools. Ibadan.
University Press PLC

https://www.google.com/search?g=beam+balance+ubes&isch&c
hips=g:beam+balance+uses,online_chips:mass:ufzGR&H3D&
client=firefox-b-

d&hl=en&sa=X&ved=2ahUKEwiwjLHQu nzAhUIlixoKHT4LBFOQ
4lYoBXoECAEQGQg&biw=1349&bih=643#imgrc=_nyuT-J3Xt ivh

Bajah, S.T., Ryan, J.O. & Samuel, P.S. (200&}pgrated Science: A
new approach for junior secondary schools. Ibadan.
University Press PLC

https://www.google.com/search?qg=food+test&clienteffix-b-
d&source=Inms&tbm=isch&sa=X&ved=2ahUKEwiC3P2jvinzi8k
hfOHHdoTDLYQ AUo0AXoECAEQAw

54 Further Readings

Bajah, S.T., Ryan, J.0. & Samuel, P.S. (2008egrated Science: A
new approach for junior secondary schools. Ibadan. University Press
PLC

https://www.google.com/search?g=burning+a+piecepaper+using
+light+energy+and+a+lensé&client=firefox-b-
d&source=Inms&tbm=isch&sa=X&ved=2ahUKEwjc5fq0vfnz¥B
7rsIHAdUXCbsQ AUo0AXoECAEQAw&biw=1366&bih=643&dpr=1#
imgrc=cKhlJYnuOe2J|M
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MODULE 6: MATHEMATICSEDUCATION
Reviewed and Reprocessed by

Dr. S.s afolabi, NOUN

UNIT 1 INTRODUCTION TO SED305 MATHEMATICS
OPTION

This course is a special method in Mathematicshiagc It has been
recommended in the NUC Minimum Benchmark that Smen
education should have additional method of teaclmnthe subject
areas. This has been fashioned out and adopted this purpose.
One of the uncommon thing in Mathematics instrucid over the
world is to think of a practical approach to theadeing and
assessment in Mathematics

Reasons for Practical Approach in Mathematics Teaching and
Assessment

An innovative approach becomes necessary in Mattesnaecause
of:

Lack of Interest
Negative attitude

Abstract nature of maths- cognitively loaded.

Poor instructional strategies with little or noegdfive or psychomotor
learning which also results in low achievement.tlie approach of
Mathematics instruction will enhance the fulfilmeitthe mandate of
development of the 3 domains of learning experienaa
Mathematics.
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Essence of thisteaching approach

1. To make Mathematics teaching and learning divitgcor
practical oriented.

2. To arouse and sustain interest of the students.

3. To elicit a paradigm shift from a negative tpasitive attitude
on students.

4, To attain these changes to enhance high leamittomes.

How to go about it

Research has shown that some topics in the matlosneantent can
be isolated, taught practically and assessed pedigti

Teacher identify and isolate these topics.

Teacher teaches them with a practical approach.

Teacher assesses it in a practical way as oneeofE#amination
Papers in Mathematics.

Most concepts in geometry (commonly dreaded by estig) and
some other topics will be considered.

UNIT 2: CONSTRUCTION OF LINES

Objectives
At the end of this presentation, you will be able;

1. to teach your students better on constructiopaséllel and
perpendicular lines;

2. to teach construct of angles’6ax’.

3. to guide students in construction of angles 88 (bisect 60
and 90)

Construction of Lines|

To Construct a perpendicular line to a given line.

Stepl. Draw a straight line AB

Step2. From point A, make an arc on the oppositessof |IABI

Step3. From B, make an arc of the same radius 2sknsure that the
arcs intersect each other at the opposite s3I
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Step4. Use the ruler to join the points of intetisecto meet 1ABI.
This is the perpendicular line to JABI

Construction of Lines||

To Construct a line parallel to given line AB.
Stepl: From point A, make an arc on a side ofitieeAB.
Step2. Using the same radius as in A, make anfadhesame
radius from point B.
Step 3. Connect the 2 arcs with a common tangené T
tangent to the 2 arcs is // to IABI.

UNIT 3: CONSTRUCTION OF ANGLES
To construct angles 60° and 90°

To construct angle 60
Stepl: Draw IABI
Step2: From A make an arc of radius AB
Step3: Repeat this at point B so that the 2 aret.me
Step4: join the intersection of the arcs to pointvReasure to
confirm angle A is 60

To Construct angle 90
Stepl: The same as construction of perpendicularth a given line
AB.

After your demonstration, allow your students to carry out
congtruction of angle 60°

Bisection of Angles
Bisection of Angle 60°

Stepl: Construct angle 6at point A
Step2: Make a small arc from point A to cut then2$ that make up
angle 60
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Step 3: From the 2 points where the arcs cut thesJimake another
bigger arcs to cut each other.

Step4: Join the point of intersection of the aocét Measure each of
the 2 angles formed. This is the construction df 30

Bisection of Angle 90°

To bisect angle 99

Stepl: Construct angle 90

Follow the same steps as in the construction 8f B@asure the new
angles. This give 45

Angle 2248 can be constructed the same way.

Give steps to your students, watch them constngiea 6C¢, 3C° and
angle 18

UNIT 4: CONSTRUCTION OF TRIANGLES

Objectives
At the end of this presentation you will be morélfsk to teach your
students how to:
1. construct triangles and
2. construct quadrilaterals.

1. Construction of Triangles
Defined in terms of length of the sides there atgp8s of a triangles-
equilateral triangles- all sides are equal. Isescéliangle-2 sides are
equal and scalene- no sides are equal.

A. Toconstruct an equilateral triangle:
Stepl Construct a line AB
Step2: Using radius equal to AB, make an arc fromtpA.
Step3: With same radius make an arc from point Butathe first arc
at C.
Step4: Join AC and BC.
Measure the lengths. Are they equal or not? (ofsmyes)
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B. Construction of Isosceles Triangle
Isosceles triangle has 2 equal sides.
Stepl: Construct line AB
Step2: Change your radius.
Step3: From point A make an arc with a radius afryaesired length.
Step4: From the point B make an arc with the sadais as in A to
cut the first arc at the point C.
Step5: Join AC and BC.
Measure to confirm IACI=IBCI

C. Construction of Scalene Triangle
A scalene triangle has no equal sides.
Stepl: Construct line AB
Step2: Change your radius.
Step3: From point A make an arc with a radius afryadesired length.
Step4: From the point B make an arc with radius #dra different
from stepl and step2. Let the arcs meet at thd @oin
Step5: Join AC and BC.
Measure the lengths.
Observations
What are the differences in arc manipulations en3hriangles?

Let your students take note of these differences.

Thank you. Till we meet again in the constructidéifQoadrilaterals.

*k*

UNIT 5. CONSTRUCTION OF QUADRILATERALS
Construction of Quadrilaterals. Quadrilaterals @emne shapes with 4
sides. E.g square, rectangle, kite, parallelogram.

*Note: In constructing any plane shape, its prapsmust be known
and established

A. Construction of a Square

Property: All the 4 sides of a square meet at ragigfle.
Stepl: Construct line AB
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Step2: With the same arc of radius AB, constructe th
perpendicular lines at A and at B.
Step3: Join the points of intersection of the atcpoint C and point
D.
B. Construction of a Rectangle
Property: Pair of opposite sides are equal.
The adjacent sides meet at right angle.
Stepl: Construct line AB
Step2: Using a radius that is different from AB abo
Construct a perpendicular at A.
Step3: As in step 2 with the same radius constrict
perpendicular at B.
Step4: Join the intersection of the arcs.
Measure pairs of opposite sides
. Construction of a Kite
Two adjacent sides of a kite are equal.
The diagonals meet at right angle.
Stepl: Construct angle ABC =600
Step2: Construct the bisector of angle ABC produated.
Step3: join AD and CD

Quiz

What are the pair of equalities in the kite?

Solution

1. pair of adjacent sides are equal

2. Angle ABD=angle CBD

3. Triangles ABD = triangle CBD (BD is symmetric).
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MODULE 7: PHYSICS EDUCATION

Reviewed by
Prof Z. C, Njoku (Department of Science Education,
University of Nigeria, Nsukka.
&
Dr Emmanuel Ifeanyi, Orji
Department of Science Education
(Physics Education), Faculty of Education,
University of Nigeria, Nsukka

UNIT 1: BASIC RULES AND OPERATIONS IN
CONDUCTING PHYSICS PRACTICAL
ACTIVITIES

@

1.1 Introduction

Physics is a science subject that deals with tidysdf matter and its
constitutes sub-atomic particles by consideringirtlemergy and
transformation as well as their motion and forcésature acting
among them in space and time. Physics is an egcgubject that
inspires both the young and old and contributes emsely to the
knowledge of the structure and principles guidimg tiniverse. Thus,
to understand the nature, one needs to possessaeldmowledge
and skills in physics. Being one of the sciencgeib, it is important
that the students have adequate knowledge ofotdupt, attitude and
process. The products of Physics are the varionseapts, laws,
theories and principles as well as the general ledye derived from
it. The attitudes are the moral standards expeotestientists. For
example, sincerity, curiosity, open mindednessrtovkedge, among
others. The processes of physics are the ordyls/ step ways of
arriving at the knowledge and principles in physi€his process is
also called scientific method, from which scieneecess skills are
acquired. For example, observing, measuring, exmatiing,

predicting, inferring, and hypothesizing skills amgoothers. These
skills are generally learnt in the laboratory anelthe most important
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among the various components of science. Thus,iihportant that
students avail themselves the opportunity of lemrthese skills in
order to become good scientists in their time.

@

By the end of this units, you are expected to aehide following
objectives:

1.2. Learning Outcomes

1. Understand basic rules in the conduct of practacdivities and
use of physics laboratory equipment and resouhszein.

2. state appropriate precautions in the conduct ofigRypractical
activities

3. Develop positive attitudes towards physics prattica
work/activities

4. Develop practical skills or process skills in coatihg physics
practical activities, including some experiments

5. Carry out practical activities on various brancimeghysics

6. Stimulate creativity by devising similar or differte practical
activities in each branches in physics and exedtute

=—]].3 Basic Rules and operations in Conducting Bkics
Practical activities

To conduct physics practical works effectively, rthare basic rules
students are expected to understand. These ruhege riom the
materials to be brought in the laboratory, howeb g the apparati,
drawing of table of observation, reading of valudrswing of graphs,
and interpretation of the graph, precautions nolusled.
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=—=|1.3.1. Materials Needs

To reduce or eradicate stress during practicalcesesrarising from
students borrowing of practical materials from itHeilow students,
students are encouraged to come into the laboratdtly the
following materials. Mathematical sets containingaser, sharp
pencil, ruler, a set of compass, and protractdso &xpected of them
are graph book, note book, plain sheet of papadspeactical book.

i,
111 .
===11.3.2.Apparati Set-up

To set up the apparati appropriately, a studentt rhage enough
space in the workbench, and then arrange appaahawn in the
laboratory manual book or practical question paped connect
appropriately as drawn. Also, of importance, gt tifne student must
position her/him in such a manner to take readoogseniently.

-
1l

===|1.3.3. Drawing of Table of ObservatiorfReadings

After setting-up of the apparati as shown in thenna or question
paper, the next thing is to write the number, heglitle of the

experiment with date in plain sheet of the grapbkod hereafter, an
observation table should be drawn with all the ptalsquantities of

interest and their accompanying units in the expenit written in the
appropriate columns. Every reading recorded rbastepeated and
the average taken. Effort must be made to ensateetery direct
reading must be placed in two decimal points, aaltutated or

derived values in three or four decimal points daelogg on the nature
of arithmetic involved. For example values fromddghms must be
in four decimal points. Values arrived from additiosubtraction,

division, square, square roots and the likes shbalth two or three
decimal points with consistency ensured.

372



SED305 MODULE 7

‘ 1.3.4.Plotting of Graphs

To draw graphs, effort must be made by the stuttetdabel the axes
properly with the names of physical quantities gepotted. There
are two major axes in a plane coordinate systerang x. y-axis

represents the vertical axis, while the x-axishis lhorizontal axis. If
for instance you are plotting a graph of distargairest time, it means
that distance will be in vertical axis (y), withm@ at the horizontal
axis (x) and their units properly indicated. Alsdter labeling the

axes, the next thing is to choose suitable scaleghte values being
plotted. A good scale must cover at least twadtbirthe graph being
used. Every scale chosen by you must be easdypirdgtable by you.
For example, a scale of 1cm to 2units, means tretyesmall box in

the axis stands for 0.1cm. This means that schispose difficulty

in interpretation should be avoided as much asilplessScales like

2cm equal, 5, 6 or 7 units should be avoided. ®Vbdales like 1cm
to lor 2units, 2cm to 2 or 4 units are approprifités important to

know that if you are plotting current against vg#afor instance, in
the vertical axis, the scale should be perhaps éesrtp 2units, while
at the horizontal axis, should be 1volt to 2uniisis means that units
of the physical quantities being plotted shouldubed in naming the
scale. Also, while plotting your graphs, dots ¢rpsses(x), and small
circle (0) are used to represent the points belatjeal. This must be
done using sharp pencil. Furthermore, you shoylédmd ensure that
large triangles are used to represent the slopall¥;i always start
should scale from origin if the intercept is reguir but if not don't.
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UNIT 2: STATEMENT OF PRECAUTIONS DURING
PHYSICS PRACTICAL

1.3.5 Statement of Precautions During Physics
Practical Activities

During practical, it is important that the studeakes appropriate
precautions that will help her/him get accurate n@ar accurate
results. Based on this, the student will be expktienrite down the
precautions taken after the experiment. Precautiomsst be

personalized and stated in past tense and thecleasly explained.
Precautions vary from one experiment to anotheeud@ijpg on the
nature of the experiment. For example, assuming jyset finished
experiment on verification of Ohm’s law, you stdtee following

precautions:

1. | ensured tight connections by checking the conmestbefore
readings were taken,;

2. | avoided error due to parallax in reading the melter and
ammeter by viewing the readings in a direct opposit

3. l ensured that zero errors of ammeter and voéineee corrected
by ensuring the pointer is at zero before usingithend

4. | ensured that the key is opened when readingsatreeing
taken

A close look at the each of the precautions abamtees that each
was stated in the past tense, and contains thethveas arrived at.
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UNIT 3: ATTITUDE TO PHYSICS PRACTICALS

==|1.3.6. Attitude to Physics Experiment

A positive attitude towards physics practical at#g is the first step
to achieving success in practical work. This meaas the outcome
of an experiment must not be based on what you,vasinvhat you

know all the times, but can change and point totlerodirection.

Thus, it is important you report your results aanid and interpret
them accordingly. So of importance during practicalthat you

observe all the precautions and rules during tlaetiwal and report
your findings as they are. This means that yostnbe guided by
setting moral values like honesty, objectivity, iogity, skepticism,

willingness to change opinion, humility, precisi@men-mindedness ,
positive approach to failure, respect for the apisi of others,
willingness to accept criticism, unwillingness toelibve in

superstitions, co-operation with fellow studentsoamothers.

UNIT 4: PRACTICAL SKILLS/ PROCESS SKILLS IN
CONDUCTING PHYSICS PRACTICAL
EXPERIMENTS

={1.3.7. Development of Practical Skills or Process Skillm
Conducting Physics Practical Activities

One of the basic requirements in practical physicgour ability to

interpret your data in a graphical format so thataa glance

information about the data can be viewed and emgthiand logical
conclusion could be reached. In view of this, yoeiexpected to take
the plotting of graphs explained below seriously.
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1.3.8. Graphs and Data Handling

After experiment, the data obtained are usuallysgmeed in a
graphical format. This means that a graph is #@isstal tool for
analyzing and interpreting results from experimenta glance.
Graphs can be linear or curved. Both linear angezigraphs are not
tedious to plot, just do them with little patiermed seriousness. The
only major difference lies on the fact more poiate needed to plot
curve graphs, unlike the linear or straight linepdrs. It is important
to note that both graphs show the nature of relalipp between
variables measured, however, linear graphs are rggnecasily
interpretable.

1.3.9. The Straight Line Graph

The general equation of a straight line is

Y=mx+c

Where x and y are variables and m and c are cdsstans the slope

or gradient of the graph and c is the intercephefline on the y —
axis as shown below
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A (xay2)

B (xiy, £

Fig. 1: Straight Line Graph
Fig. 1. Example of a straight line

cf/

The slope m is given byg

The intercept c is read directly from the graph.cAttain times, it is
difficult to choose a suitable scale which stahis graph from the
origin without the graph being crowded in one corme such cases,
it is advisable not to start the graph from thegioribut from some
other convenient point. The intercept ¢ can then fiaend by

calculation from the equation y = mx + c. For exéngf (5, 3) is a

point on the graph, and the slope of the graph4s 0O

Then cis givenby 3=0.4 x5+ c. From whicht =
However, in most cases it is possible to choosdtalde scale for a

straight line graph so that the line cuts the yxis dut does not
include the origin (0, 0) ; ¢ can then be readdlliyeas before.

===11.3.10. CURVED GRAPHS,;

The slope of a curve graph varies from point taapolhe slope at
any point on the curved is defined as the sloptheftangent to the
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curve at that point. In the figure above, the slapthe point P(X, y) is
given by

N

It is important to note that most equations of ptg/gyive smooth
curves or straight lines. The plotted points matyaildie on the curve
or line because of random errors which are inelgtaim an
experiment. A best curve or best straight line khdae drawn and
this is a curve or line which passes through asympaints as possible
such that the points which do not lie on the lireevenly distributed
on either side of the line or curve.

P N
1111
===|1.3.11 ERRORS IN PRACTICAL MEASUREMENTS

Whenever a measurement of a physical quantity réopeed, an
error or uncertainty will appear in the reading ahdrefore in the
result calculated from the reading. The error ddpemn the
measuring instrument and on the observer.

Errors fall into two main groups: systematic errangl random errors.

We speak of systematic errors, if the result of teasurement is
always higher or lower than true value and of ramderror if the
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result is sometimes higher and sometimes lower thartrue value,
that is if the error is sometimes positive, and stmes negative. For
example in the timing of a pendulum using a stoptvair a stop-
clock, a systematic error will arise if the stopait or stopwatch runs
fast, as the time indicated will then always begkemthan the true
time. Random errors are introduced in the experirnfehe observer
does not start and stop the stopwatch at the nghent. For an
inexperienced observer these errors may be quite,laup to 0.5
seconds for measurements with a stopwatch. The\arsmay also
have a systematic or personal error like alwaysistathe stopwatch
too late but stopping it at the right moment.

Random errors can be detected if the measuremespasted several
times with the same apparatus and observer. Thdtgesf the
different measurements will not agree if a randororas present but
will be spread out through a certain range, whigleginformation of
the magnitude of the errors.

Systematic errors cannot be detected in this wapily by repeating
with a different apparatus and a different observer

1.3.12. THE ACCURACY OF READINGS

Random errors arise in two ways: by all sorts ofmmantary external
influences like sudden shaking of the hands ofdhserver, an air
current, and by the limitation of the instrumentedisfor the
measurement. Both these types always occur, butoortbe other
may be of dominant importance depending on theunsnt used.
Suppose that we measure the side of a small mdial with a
metre rule. In this way we cannot get a better mmgyuthan 0.5mm,
i.e there is always an uncertainty of 0.5mm inréeding, and this is
probably much greater than errors caused by exterflaences. If
instead we use a pair of calipers the uncertagity.1mm, and with
a micrometer screw gauge we can get down to anrtamty of +
0.01. In this last case external influences, maly eaeise errors of the
same order of magnitude as the reading uncertab#pending on
which method we use to measure the length, theracgwf any

379



SED305 PRACTICUM IN SCIENCE TEACHING

result we calculate from this reading, e.g. thesdgrof the metal will
vary within wide limits. Therefore the result of yarphysical
measurement should always be given with the unogytaoften
called the reading error, started. The numbergifré given should
be such that the error is the last figure. E. g.the first case
mentioned above the reading should be given a®& B4.5) mm or
(3.45 £ 0.05) cm

In the second case as
(34.5+£0.1) mmor (3.45+0.01) cm

and in the third case as

(34.37 £0.1) mm or (3.437 £ 0.001) cm
Never give a reading like

Current: 2 amps, this has no value at all for @uwation! Instead
write current: (2.0 £ 0.1) amps or whatever otresding errors you
may have. In physics, a current of 2 amps meanthigybetween
1.5 and 2.5 amps.

The following list gives the reading error of somwfethe commonly
used instruments:

mm scale 0.5mm

Calipers 0.1mm
Micrometer screw gauge 0.01mm

Stop-clock 0.3s or more

380



SED305 MODULE 7

Stop watc 1.0-0.2¢
Thermometer graded t¢ 0.2
Thermometer graded to 0.1
Thermometer graded to € 0.0%

Standard moving coil instrument 2% of the max. escetading
(ammeter, voltmeter)

NOTE: In many cases there is an uncertainty iratljastment

of the instrument that is greater than the readingr, e.g. in in
balancing a Wheatstone bridge. In this case theaspof a series of
reading will be greater than the error.

Self-Assessment and Practice Questions

(1) Draw on the same axes graphs of

y=Xx+6
y=2x+4
Andy=7x-5

For values of x between -5t0 5

(2) In an experiment, the following readings web¢ained:

V(V) 2.4 2.0 1.7 1.5 1.4

I(A) 0.95 0.70  0.55 0.50 0.45
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Plot the graph of V against | and determine theeslof straight line
obtained.

(3) The following readings were obtained in an ekpent:

U(cm) 55.0 45.C 35.C 25.C 15.C 10.C

V(cm) 1€ 2.2 2.2 4.6 9.4 18.7

The equation connecting u and v is uvwhere f is a constant. Plot
a suitable graph to obtain the value of f. Writevddhe value of f.

(4) In an experiment, the following readings were ol

h(cm) 5.0 16.0 23.0 43.0 59.0 82.0

t(s) 37.C 36.¢ 36.1 35.2 34.1 32.¢

Make a table of ¥and h where T is the periodic time for 10 complete
oscillations. Plot a graph of?Tagainst h. Determine the intercept on
the T axis and the slope of graph. Write down the linedation
between ¥ and h.

(5) In a cooling experiment, the following readingsre obtained
r('C/min)

r(C/min) 5.4 3.1 2.6 1.8
15 0.6

QcC 79.0 56.0 41.5 32.0
26.5 16.5
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Where r is the rate of fall of temperature and Qthe excess
temperature over the surroundings. If the law @liog is given by
=aQ", find the value of the constamtandn by plottinglog r against

log Q

il
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Fig 3: The Beam Balance

HiH = Horizontal screws Q = scale
V = Gravity bob K = Knob
for raising beam

S,S = Leveling screw AA = A gate
knife edges

L = Plumb line SP = Scale pan

The essential features of the beam balance arenshowhe above
diagram Fig 3.0. Before any weighing is done, thgebof the balance
and the balance beam must be horizontal. To ldwel kase, the
leveling screws (S,S) are adjusted until the pldimd L is vertically
above the projection on the balance case. To k»ecbalance beam,
the small nuts (H,H) are adjusted until the poifeis at the central
mark on the scale Q. Where it is not possible ¥ellghe base in this
way the scale pan SP should be interchanged. Tlandeais set
swinging in readiness for weighing by turning thek K clockwise.
To avoid damage to the gate knife edges A on wkhehbalance
beam and scale pans swing it is important to raidewer the beam
gently. For the same reason, weights should notded to or
remove from the pans when the beam is swingindyfree
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ON NO ACCOUNT SHOULD WEGHTS FROM THE WEIGHT
BOX BE TOUCHED WITH THE HAND. ONLY FORCEPTS
SHOULD BE USED FOR MOVING THESE WEIGHTS.
Touching the weights with the hand leads to tharrasion and
deterioration, Nor may weights be spread out ontaibée or placed
anywhere except in the scale pan and the weight box

1.5.1 THE SENSITIVITY: The sensitivity of a beam
balance is defined as the angle through which #aerbturns for a 1
mg difference in load in the two scale pans. Figuiéustrates this:

i.e S = where DM is the difference in load in theotscale
pans.In —

general, since DM is small, is of the order of & fieundredths of
radians and may be expressed approximately as
0= -

Wherex is the horizontal displacement of the tip of tleenper, andd
the length of the pointer. For practical purposesrdfore the
sensitivity may be expressed as

S= -
Self-Assessment and Practice Question

Exercise 6

Determine the sensitivity of the balance by measgurithe
displacement of the pointer from its rest positiper milligram
difference in weight in the two scale pans, whethlpans carry loads
0, 5, 10, 20, 30, 50gf. Plot a graph of sensithatainst load DM
should be chosen in such a way that the distargaxoe read fairly
accurately: i.e. 3-4 scale divisions.
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— P

T {

1 5 2 DOUBLE W,EIGHING can be employed to obtain the

actual mass of a body fhen the beam is initially rayizontal. This
does not mean that the arms of the balance arauahdfjM; and M
are the two apparent weights of a body when placedrns in the
two scale pans, the real mass of the body is diyen
M=Y2(M1+Mp) Fig40
The proof of this result is left as an exerciséhi student and should
be included in the report.

Self-Assessment and Practice Questions
Exercise 7

Misplace the nut at the end of one of the armshef lbalance by
giving the nut one complete turn. Use the balanahis condition to
weigh a body by the method of double weighing. Caraghe result
with that obtained with the balance in the nornwaddition.

1.5.3. TIMING

For accurate timing of oscillations of swings siteissential to start the
watch or stop-clock at a definite point of the syviand to stop the
watch at the same point of the swing. Since a titgabody, like a
simple pendulum, moves fastest pass the equilibasition, it is
best to start or stop the watch when the vibratyogly is at the
equilibrium position. In all experiments involvirgning and swings
a pointer or fiducial mark should be set to mark #quilibrium
position and the counted when the body moves pestpointer or
mark from the direction. For more consistent reshlbwever, it is
best to mark the equilibrium position of a vibrgtinody by means of
two pointers or marks and to start or step the kvateen the body is
balanced with the pointers or marks. See fig 5.0.

Pp = fiducial mark
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passing through

equilibrium position

UNIT 5: PRACTICAL ACTIVITIES ON VARIOUS
BRANCHES IN PHYSICS

(LTI

PP = fiducial mark ' a commaon error in timing swing
passing through / 3 arise through mis-out one
equilibrium / \ complete oscilation while
position. \ Counting iThis is due to the

/ . fact that at the start of the
‘ \counting when the watch
/P \ is started one tends to call
/ N _ the number 1 instant

) . ofzero. An easy way
\\‘\ out of this is to count
Nt down-wards thus:
4,3,2,1,0
Fig. 5.0

RCISE 8.0

a common error in timing swings arise through thassion of one
complete oscillation while counting. This is duethe fact that at the
start of the counting when the watch is started temels to call the
number 1 instead of zero. An easy way out of tlkista count
downwards thus: 4,3,2,1,0

Self-Assessment and Practice Questions
EXERCISE 8.0
Determine the period of one oscillation of the gis&hort swing by

timing 50 complete oscillations. Repeat nine tintéad the mean of
the nine counts, calculate the departures of eaadimg from the
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mean and hence find the greatest deviation fronmiban. Repeat the
whole experiment by timing 10 complete oscillatio@@mment on
the accuracy of timing in the two sets of experitaen

EXERCISE 9.0

Determine the period of the oscillation of the lengoendulum
(suspended from the ceiling, by timing 50 compteteillations twice
10. Repeat the experiment by timing to completeilladons 10
times. Compare the accuracies of the two sets asurtements.

EXERCISE 10.0

Place a load of about 300g on the scale pan afitles spiral spring.
Allow the pan to move to rest and carefully displaicabout 1cm in
the vertical direction. Release the pan and tinceravenient number
of oscillations 9 times. Calculate the mean peraod the greatest
deviation from the means. Replace the load of 3§0g load of 100g
and repeat the experiment and calculations

QUESTIONS:

1. Which quantity is largest in these experiments, riading
error in the stop clock or the greatest deviatramfthe mean
value of the time measured?

2. Does this type of experiment (timing a certain nembf
oscillations) give a more accurate result if itepeated.
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——11.5.4. EXPERIMENT ON MECHANICS
1.6.1 Experiment 1 (A)

Title: Relative density of a solid and a liquid

APPARATUS: Metal cube, spring balance, water, beaker, liquid,
thread,

Lever balance and specific gravity bottle.
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METHOD: Measure the given metal cube’s weight in air
using the

Spring balance and record this value, then in watsd finally in the
given liquid. Remember to record the label on ymetal in your
notebook.
THEORY:

Relative density of solution
=And the relative density of the liquid is given by

Calculate the relative densities of the solid aqdidl using the above
relations.

1.5.5. EXPERIMENT 1 (B)

TITLE: Relative density of a liquid using the specifiagty
bottle.

METHOD: Weight an empty specific gravity bottle using tleedr
balance. Fill the specific gravity bottle with watensert the stopper
and weigh again using the lever balance. Emptyctrgents of the
bottle and finally fill the bottle with the givemgluid and weigh again
as before. Calculate the relative density of theidl using relation,

Relative density =
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=11.6.1. MECHANICS 2

TITLE: Determination of Relative density of liquid —

hydrometer method. I Graph Paper (scale)

APPARATUS: Test tubg, Ieadfs—ho_t,{béaker, -keroseng, graph
| - | - ¥ I’y

paper, water.

METHOD: Put enough lead shot in a test. tube sotH’éﬁ itfloa
vertically in a beaker of wetet as shown-in-thegchan below. With
the aid of a scale made from graph paper, meaberédight of.the

Fio. 6-0
Repeat the experiment with waterand-record gt s e

hydrometer.
Fig. 6.0: Determination of the relative densitiésadiquid using the
hydrometer

THEORY: Let the cross-sectional area of the test-tubé\ be
therefore,

Volume of liquid displaced = Ah
And weight of liquid displaced = Ah g

( Where is the density of the liquid) from the piple of
floatation.

Weight of the hydrometer = Weight of the liquidplaced = Ah g
Therefore Ay w=Ahk «

And =

Or =

= relative density of kerosene
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QUESTION: Calculate the quantity

==|1.6.2. EXPERIMENT ON LIGHT
ITLE: Refraction in a triangular prism.

APPARATUS: 60 glass prism, four optical pins, four drawing
pins, drawing board, cardboard sheet, metre
rule, protractor.

METHOD: Trace the outline of the glass prism XYZ on a shafet
paper. Remove the prism and draw the normal att pdinsing a
protractor and ruler, Draw the incident ray at Ahwi= 30 and insert
two pins H and K separated by reasonable distameest(be more
than 5cm). Looking through the prism, insert twbestpins aM and

N so that they appear to be in line with the image$i and K.
Produce\NM to meet the edge of the prismRatJoin AP. Measure the
angles of deviatioD and emergence. Repeat the experiment for
values of i = 4042,50, and 68. Tabulate your results as shown
below.

D E (D -¢)
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1.6.3. Refraction through a triangular prism

QUESTIONS: (a)

the slope

Plot a graph of (D — e) against(b) Measure

Refraction thf

Triangular Prism (Note the 3 rectangular faces 2r
triangular bases

nd

(c) Measure also the intercept on both axes.

(d) What can you conclude from the experiment?

(e) On a separate sheet, plot a graph of D against i.

(f) From your graph obtain the minimum deviation

Dm and the angle of incidence at minimum deviation

(g) Calculate the refractive index from

N

Wh of prism = 60
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P N
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===11.5.7 EXPERIMENT ON MECHANICS (1C)

Determingfion of aceeleration dig.1Q.9r2vity usangpiled spring

scale pan, plasticine, stop watch Ji
J'L - _‘:4
|

position x. Now increase the mass by adding 20@ aime and
observe the new peaipier pq)sm(an X. Add another gtggs and note
the new pointer position 2Xd0nt|hue the experiment by adding

209 to the existing masseS'eth time and obtaimethaing % Xa,
Xs. Xe, and

Scale paa H \ a
X7. Obtain the extemgions, e, e &7 €. g Tabulate your results.
Clamp
METHOD: m— Eig 80

Suspend the coiled spring from the clamp as shown and hang a small scale pan or slottec

weight from its lower end. Add a 50 gramme mass to the scale pan and observe the pointe

S/N [Mass of loa [ExtensionsCM* Averagt

No of Kg Extensiol

Load
Load IncreasingDecreasing
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Repeat the experiment by obtaining the results wiiea load is
decreased by 20g at a time until the entire loademoved.

Plot a graph of mass of load on x axis againstnsiba on the y-axis.
Find the slope of the graph.

Slopes S = M/Kg
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A
(0,0) =/~ -
Load Kg
2C) Fig 9.0.

1.5.8. EXPERIMENT (2C)

PRACTICUM IN SCIENCE TEACHING

A kink remnvinn lnad (hetwesan BN tA QNr

Suspend a kink removing load (between 50 to 80gherspring and
observe that the spring has no more kinks. Attaol pointer
formally. Now add. Another 20g mass and note th& Bxtension e
cm. Now displace the scale pan slightly downwardpbiling along

the vertical. Release the scale pan. Notice

that the pointer oscillates vertically. Measure thmme for 20
oscillations. Find the time for one oscillation thee periodic time T.
Record the total load on spring, the time for 20ilzgions, and the
period. Repeat the experiment when the additiaredd to the kink-
removing load are 20, 40, 60, 80, 100g. Tabulate yesults.
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S/N Load Kgt [Time for 20 |Period T/8 [T4/S?

Oscillation

Plot a graph of ¥on the y-axis against load M Kg on the x-axis
(a). Find the slope and the intercepts of this lgrap

THEORY

The theory of this experiment is based on simplenbaic motion of
the mass M attached to the spring and the spritepded further by
X, the period is given by

T=2n T (1)

Where S = the extension per unit load = slope efetlrersusload
graph
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M = the load on the spring, g = acceleration dugr&vity.
For spring with effective mass M,
The period of oscillation

T=2r (2)

Equation 3 is of form

Y=Kx+c

(b) ind the value of
(c) Comment on your results.
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XPERIMENT 2

F
1.5.9. Determination of the density of a liquid usg a
loaded boiling-tube

APPRATUS

A boiling-tube or tall test-tube fitted with a cablbed tape (e.g strip
of graph paper attached inside) a deep beaker;steatd, set of
masses, calipers, Kerosene or other liquid e.ghdoorange juice,
diluted acid.

Boiling tube
Level to be notede—————— -] | [ |o=a-d Elraﬁgl F;’:fel"
On the scale q 2
.— - q —= Liquid
- &_9 = lead shots
. - small mass
METHOD: Fig 11:0 Diagram of set-up

Add sufficient lead shot or white dry river sand in the boiling tube until the 1

vertically in the liquid. Note the level x; at which the tube floats upright. Gently plé

METHOD

Add sufficient lead shot or white dry river sandtire boiling tube
until the tube floats vertically in the liquid. Nothe level ¥ at which
the tube floats

upright. Gently place a small mass (1 or 2g) inslt boiling tube

and note the new position x at which the tube #o&epeat the
experiment for four differentidiionaimasses (e.g 2g, 39, 449, 59).
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For each additional load, measure the depth of isime d = X — ¥
Complete

the table.

RESULTS:

Additional Load/g Scale reading xcm| Depth of imnans

D=(X-X%)cm
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INSTRUCTION

Measure the diameter of the boiling tube in about fpoints and find
the mean radius of tube.

Plot a graph of immersion on the y-axis againstitemféhl mass on
the x-axis.

Start the graph from the origin.

1. Find the slope of the graph
2. Find the value of P = —

P =

QUESTIONS

1. What does P represents?

2. Why was it necessary to measure the diameter oftuhe at

different points?
3. What are the essential precautions in this experitne

=—]].5.10 EXPERIMENT 3

Determination of the refractive index of a liquiding a concave
mirror

PPARATUS

A concave mirror, Liquid e.g. Water, retort stamdl alamp, rubber
cork, optic pin, metric rule.

Fig. 12.0 (a)
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METHOD:

The concave mirror is placed on the base of atrefaa stand which
is on a level floor. Adjust a bright optical piroaf the principal axis
of the mirror until the pin coincides with its imagt c. Now put
sufficient liquid into the mirror and find a new $tion ¢ where the
pin now coincides with its image.

Measure the distance CA and C'A

Calculate the value

QUESTION:

1. What is the physical meaning of CA/C’A?

2. Deduce the theory of the experiment

3. What are the essential precautions in this experitne

=[1.5.11. EXPERIMENT

Determination of the refractive index of a liquiding a concave
mirror

APPARATUS

A concave mirror, liquid e.g water, retort standl aslamp, rubber
cork, optic pin, metric rule.
ig. 12.0 (a)

METHOD:

The concave mirror is placed on the base of atrefaa stand which
is on a level floor. Adjust a bright optical piroaf the principal axis
of the mirror until the pin coincides with its im&agtc. Now put

sufficient liquid into the mirror and find a new $tion ¢’ where the
pin now coincides with its image.

Measure the distance CA and C’A.
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Calculate the value

QUESTION:

1. What is the physical meaning of CA/C’A?

2. Deduce the theory of the experiment

3. What precautions are essential for accurate résults

1.5.12. EXPERIMENT

Determination of the focal length of a convex legsthe illuminated
object method

APPARATUS: Convex lens (f 10 — 20cm), lens holdery box,
illuminated object, white screen, meter rule

Boiling tube
graph paper
Level to be notede—————-— -, il g
On the scale Liquid level
- 1 Liquid
- uf&f - lead shots
. - small mass
METHOD: Fig 11:0 Diagram of set-up

Add sufficient lead shot or white dry river sand in the boiling tube until the
vertically in the liquid. Note the level x; at which the tube floats upright. Gently |

Fig. 13.0
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METHOD:

Place the ray box on a flat horizontal table. Pldee illuminated
object at the open hole of the box. Then placectherex lens with
the lens stand in front of the illuminated objecicls that the
separating distance must be greater than the appatexfocal length
of the lens.

Place and adjust the white screen on the oppadieo$ the lens until
a sharp image of the illuminated object in formadto

Now measure and record

(&)  The distance between the illuminated object ans (ah
(b)  The distance between the lens and screen (v)

Displace the lens by 5cm and obtain new valuesifand v. Repeat
the experiment for four other positions of the lens

INSTRUCTION: Plot a graph of on the vertical against
on the horizon at -

starting from (0, 0). Find the slope and intercegtthe graph.
QUESTIONS:

1. Measure the slope and intercepts of this graph.
2. What precautions do you requires for the experifhent
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=[1.5.13. EXPERIMENT

Focal length of a convex lens by plotting magnifma against image
distance

APPARATUS: Convex lens, lens stand, meter rule, cork with two
optical pins2cm apart, split cork with pins retsténd with clamp to
support pins.

(lMuminated object and screen could be used)

METHOD: the cork with two optical pins is placed near thewex
lens but ata distance greater than f so that aargsimage is formed.
The positions of the two images of the pins arated. On the other
side using the split corks. Assure that there iparallax between the
image and locating pins.

Then measure the separation of the two image pipsagd the
separation of the object pins (a) and the imagamis V.

Repeat the experiment with four other positiongh&f object pin —
carrying cork, and measure corresponding v, agdand

Calculate the value of magnification, m, for eacokifor.

Tabulate your results as follows

S/N \V 5 d
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Plot a graph of magnification on the vertical asigainst image
distance v on the horizontal.

M
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