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I ntroduction

The course deals with energy utilization the indisgability of energy in
the life of man. The course also touches on th@sfyiof origin of life
and how man has evolved from his ancestors. Ydialgb be exposed
to a number of natural resources found around mdusienvironment.

In this course, you will be presented informatinrprimary education in
an organized way to make learning easier. Alluhiés follow the same
pattern and so after the first few units, the @8kt become easy to
follow.

The primary school is the foundation of the Edwwai system in

Nigeria, hence Primary Education Studies aims afimgng teachers
with the relevant knowledge, skills, attitudes, haets and materials to
enable them teach effectively all subjects in th@mary school

curriculum as contained in the National policy atuEation.

As primary school teachers, you need to be exptsadwide range of
knowledge to enable you cope with the tremendosk td teaching
wide range of subject matter at this level of edivca With this
background and a good professional training, youn ¢hen be
acquainted with the necessary skills to achieve gwoal of primary
education. With this view in mind, we have pacldgleis course in
such a way that you will learn about issues andcepts that will
prepare you for the tasks which you may be askgettmrm as primary
educators.

The course consists of 15 units of teaching. Thegjude materials
which bother on the history of life on earth, onigpf man, issues
relating to energy and its utilization, conversiamd conservation. It
also discussed a wide range of natural and man-miadeurces
available to man in his environment and the usgHich they have been
subjected. The course also includes a course gehdsh sheds light on
what to do as you run through the content in su@ag that you find

the content interesting and enjoyable. There egelar tutorial classes
that are linked to the course. You are adviseattend all the sessions.

What You Will Learn in this Course

The overall aim of the course “man, energy anduess” is to expose
professional primary school teachers to materiaigchv provide them

with a wide range of knowledge about some basicepis and ideas in
science. Therefore, it is expected that, as youthuough this course
you will be exposed to some basic scientific cotgspch as energy, its
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forms, conversion and conservation. You will dksarn about how life
originated on earth.

Course Objectives

To achieve the broad aims set, the course setsvégall objectives.

There are specific objectives, stated at the beginof each unit. These
objectives are stated in specific terms. You wied to read these
objectives before you start working through eacthefunits. It will be

of great assistance to you if you make them yowugoas you run

through each of the units. This will enable yowedh your progress.
After going through the unit, try and read over thet objectives. By

doing this you will be sure that you are doing wisagxpected of you by
the unit.

After you must have successfully completed theystfdhis course you
should be able to:

1) Identify the major theories accounting for the origf life on
Earth.

2) Identify the role of Evolution in explaining how ganisms
especially man have acquired their present forms.

3) Explain the contributions of various interest greupwards the
history of origin of man.

4) List the special features which place man aheaer aiteatures.

5) Convince a clergy man that evolution is real.

6) Define energy

7) Enumerate different kinds of energy

8) State the law of conservation of energy

9) Enumerate the various uses to which man has bdent@lput
energy.

10) Explain the interconvertable nature of energy

11) State the laws of thermodynamics.

12) List and explain the recourses that are availablenan in his
natural environment.

13) List and explain the rationale behind the clarioall cfor
conservation of natural resources.

14) List the uses of all the natural resources with clwvhman is
endowed

Working through the Course

To complete this course, you are required to réadstudy units need
set books and other materials provided by the Nati®@pen University
of Nigeria (NOUN).
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Each unit contains self assessment exercises asoha points in the
course, you may be required to submit assignmemtsagsessment
purpose. The course should take you about 17 weetsmplete. You
will find listed all the components of the courséhat you have to do,
and how you should allocate your time to each imibrder to enable
you complete the course successfully on time.

Course Material

Major components of the course are
Course guide

study unit

references
assignment files

hoONPE

Assignment File

There are fifteen Tutor marked assignments indbigse. The
assignments will cover.

1) The history of the origin of life

2) The theories accounting for origin of life
3) The concept of Energy and man.

4) Energy conversion and utilization

5) Man and Resources.

Presentation Schedule

The presentation schedule included in your couragemnals gives you
the important dates for this academic year. Yowstnamsure that you
complete your tutor-marked assignments and attentbrials.
Remember that you are required to turn in yourgassents as and
when due. You should guide against lagging bemnaur work.

Assessment

There are three aspects to the assessment of tinsecoFirst are set
assessment exercise; and second are the tutordnassggnments and
the third is a written examination. You are urgedbe sincere in
attempting the exercises. You are expected toyapgrmation
knowledge and skill that you have acquired durlregdourse.

The assignment must be submitted to your tutofdomal assessment
in accordance to the deadlines stated in the pias@am schedule and
the assessment file. The work you submit to yatortfor assessment
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will account for 40% of your total score in the ceel At the end of the
course, you will need to sit for a final examinatiovhich will also
account for 60% of your total marks.

Study Units
The study units in the course are as follows:

Modulel History of Lifeand Man

Unit 1 History of Life

Unit 2 The Theory of Evolution

Unit 3 The Nature of Earliest Organisms
Unit 4 Evidences for the Theory of Evolution
Unit 5 Origin of Man

Module2 Man and Energy

Unit 1 Energy and its Forms

Unit 2 Man’s Energy Needs and Sources

Unit 3 Energy and Chemical Systems

Unit 4 Energy Conversion

Unit 5 Conservation of Energy and Energy Utilinati

Module3 Man and Resources

Unit 1 Food Resources

Unit 2 Rubbers and Related Products

Unit 3 Mineral Resources

Unit 4 Vegetation and Water Resources
Unit 5 Conservation of National Resources

The first five chapters discussed the history @f dhnigin of life as well
as the theories surrounding the origin of life dwiv organisms have
acquired their present forms. The next five ufotsused on energy, its
forms and the uses to which man has subjected ynérglso explained
the indestructible and the indispensable naturnefgy. In the last five
units, we dealt with a number of natural resounsél which man is
endowed. We also explained the location and theathwhich man’s
continuous exploitation of these resources coulsepanless steps are
taken to conserve them for posterity.
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Tutor-Marked Assignment

There are fifteen (15) tutor-marked assignmentis course. You are
expected to attempt all the assignments, out othvthe best five will
be selected for you to give you your 40% continuassessment score.
Each assignment accounts for 8% of your total eowsrk.

However, you are advised to read more widely usitiger reference
materials. This will give you a broader knowledgad a better
understanding of the course.

Whenever you have completed your assignment, saondather with a

TMA (tutor-marked assignment) form to your tutorgk®e sure your

assignment gets to your tutor on or before the ldeadjiven on the

presentation schedule and assessment file. Hrgmreason, you cannot
complete your work on time, contact your tutor lvefthe assignment is
due, to discuss the possibility of an extensionxtefsion would not be

granted after the deadline except on special grmund

Course Marking Scheme

The following table lays out how the actual counsarking is broken
down.

Table 1. - Course Marking Scheme.

Assignment Marks
Assignments 1-5 Five assignment, 8% each = 40%
of the course mark
Final examination 60% of overall course mark.
Total 100% of course marks

The study units provide exercises for you to chgokr progress at
appropriate points just as a lecturer will give yawuin-class exercise.

All the units in this course follow a common formathe first item is
introduction of the subject matter of the unit. xNes a set of learning
objectives. These objectives state in concretadevhat you should be
able to do by the time you have read through the ¥ou should let
this objectives guide you in your study. On cortiplg each unit, you
should go back to check if you have achieved theedtobjectives. If
you cultivate this habit, you will significantly égnease your chance of
passing this course.

The main body of the unit serves as a guide tobleeta run through the
unit content materials. Self-assessment exereigespread throughout
the units. At the end of each unit, there is artmarked assessment.



PED234 COURSE GUIDE

Working through the assessments will enable youieaeh the
objective(s) of the unit and get you prepared fer dssignments and the
examination. You should be conscientious while gauthrough the
exercises and the tutor marked assignments. Maiey®u plan your
time on how you go through the course unit and enstrict adherence
to the time schedule. In case you might have daliffy with your
schedule, try and let your tutor know about it lbefib gets out of hand.

After completing the last unit, review the coursedaget your self
prepared for the final examination. Make sure, awe significantly
achieved the unit objectives (listed at the begigrof every unit) and
the course objectives (listed in this course guide)

Course Overview

The table 2 below brings together the units, thelmer of weeks you
should take to complete them and the assignmentdthav them.
Table 2: Course Organizer

Unit Titles of Work W eeks of Assessment
Activity (End of unit)

Module 1 History of Lifeand Man

History of Life 1 1

The Theory of Evolution 1 1

The Nature of Earliest Organisms 1 1

AIWIN(F

Evidences for the Theory of 1 1
Evolution

(6)]

Origin of Man 1 1

Module2  Man and Energy

Energy and its Forms 2 1

Man’s Energy Needs and Sources 2 1

Energy and Chemical Systems 2 1

Energy Conversion 2 1

g WIN|F

Conservation of Energy and Energy 2 1
Utilization

Module 3 M an and Resour ces

Food Resources 1 1

Rubbers and Related Products 1 1

Mineral Resources 1 1

Vegetation and Water Resources 1 1

OB IWIN|PF

Conservation of Natural Resources 1 1
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How to Get the Most from this Cour se

One major advantage of a distance learning progeiarthat, the study
unit replaces the lecturer. By this, you have thpastunity of working
through specially designed materials at your oweepéime and place
that suit your interest. It also affords you theaoyunity to read through
the specially prepared lecture materials instedi@ning to a lecturer.

Facilitators/Tutor and Tutorials

Since this is a 2 unit course, you are expectedttend tutorials for
maximum period of hours in your study centre.

Your tutor will mark and comment on your assignmant monitor

your progress in the course. He would also rendeful assistance to
you in case you have any difficulty comprehendimy aspect of the
course. In case of any difficult, do not hesitateontact your tutor by
phone, e-mail, or any other means of communicatigau need help.

You should try as much as possible to attend t@iri This is the only
opportunity to have direct contact with your tutamd to answer all
guestions which may have been agitating your mintbu may also
form tutorial group discussions where you can rgigestions amongst
yourselves. Try and join these discussion groupengver they are
organized. You will definitely learn a lot from pigipating actively
when sincere group discussions are held. We yosihthe very best in
the course as you run through the content. No oy will find it
interesting and useful.
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MODULE 1 HISTORY OF LIFE AND MAN

Unit 1 History of Life

Unit 2 The Theory of Evolution

Unit 3 The Nature of Earliest Organisms
Unit 4 Evidences for the Theory of Evolution
Unit 5 Origin of Man

UNIT 1 HISTORY OF LIFE
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Background Information about Origin of Life
3.2  Theories of the Origin of Life
3.3  Theory of Special Creation
3.4 Theory of Spontaneous Generation
3.5 Steady State Theory
3.6 Cosmozoan Theory
3.7  Biochemical Evolution
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This unit and indeed, the next four units of thesise are committed to
discussing the many theories concerning the orgjinife and the
possible ways in which various species of organisene originated. A
brief outline of the main theories concerning thegia of life is
presented such that students are aware that thereéange of opinions
on the subject.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. be aware that there are divergent opinions abowtlte came in
to being

) mention the major theories accounting for the arigf life on
earth

o explain what each of the theories in (ii) abovepmses.
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3.0 MAIN CONTENT

3.1 Background Information about the Origin of Life

The issue surrounding how life originated has beenpoint of
controversy among different categories of individuaho are interested
in the subject. Traditionally, the study of histaf life has been fraught
with allegations of indoctrination. Indoctrinationay be defined as a
conscious attempt to inculcate unshakable commitrtera belief or
doctrine.  Such approaches are not only unscientifut also
intellectually dishonest. Much of the evidences which range of
opinions on the subject are based is metaphysitais implies that it is
impossible to repeat the exact events of the originlife in any
demonstrable way. This is true of both sciengintl religious accounts.
However, evolutions the only theory concerning the origin of lifeat
appears scientific. This is because it is madeoluma collection of
scientific hypotheses that are capable of beingdesSubsequently, we
shall see some of these theories and evidenceessnped by different
individual scientists, who have contributed to sibject.

3.2 Theories of the Origin of Life

Theories dealing with the origin of life on the #afon which man
lives) and indeed the entire universe are diversk uncertain. There
have been divergent views about the origin of lifEhe argument had
been between the scientists and theologians, Sgienatrary to popular
belief, can not contradict the divine origin ofelif Nor theological view
necessarily dismisses the scientific hypothestt, during the origin of
life, life acquired those characteristics which axplained by the laws
of science.

The major theories that have been put forth acaogrior the origin of
life on Earth include:

) Special creation: -(i.e. life was created by a natural being at a
particular time)

1)) Spontaneous generation: {i.e. life originated from non-living
matter)

iii)  Steady state theory(i.e. life has no origin)

ilv)  Consmozoans theory (i.e. life moved on to these planet, Earth,
from elsewhere.

V) Biochemical evolution theory (i.e. life arose according to
chemical and physical laws.

Let us now look at each of these theories in muorendetail, as given
in each of the sections below.
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3.3 Theory of Special Creation

This theory is supported by most of the world’s onajeligions

(especially, Islam and Christianity) and civilizats. It attributes the
origin of life and indeed man to a supernaturalné\a a particular time
in the past. According to this, theory, God crdatean in his own
image. In other words, the diversity of forms asrsamong and within
organisms are not as a result of either convergewnlivergent gradual
changes from an earlier structure or form; ratherytwere created
spontaneously, just as we find them. For instaaoehbishop Usher of
Armagh in support of this theory, calculated in @6A.D. that God

created the world in 4004 B.C, beginning on Octobeand finishing

with Man at 9.00 a. m. on October, 23rd. He achdetres figure by

adding up the ages of all the people in the biblgenealogies from
Adam to Christ. Though the arithmetic is sound,pheced Adam to
have lived at a time when Archaeological evideneggssts that there
was already a well established civilization in Migldle East.

The traditional Judaeo — Christian account of eoeagiven in Genesis
1:1-26 has attracted and still continues to attcactroversy. The view
about special creation as presented in this théorgcientists lacks
empirical basis because it can not be subjectadydorm of testing.

SELF ASSESSMENT EXERCISE 1

Differentiate clearly between the proposition byedhy of special
creation and scientific thought.

3.4 Theory of Spontaneous Generation

This theory was prevalent in ancient Chinese, Batgh and Egyptian
thought as an alternative to special creation. statie (684-322 B. C)
believed that life arose spontaneously. His hymthef spontaneous
generation assumed that certain particles of matietained ‘an active’
principle’ which could produce living organism umdesuitable
condition. His active principle includes the far@d egg.

With the coming of Christianity, the spontaneousotty became less
acceptable except those who believed in magic aadl dvorship,
though it remained a basic idea for a long peribveraards. A number
of people, through series of experimentation angkokation, disproved
the theory of spontaneous generation. Instead lbhsgd the origin of
life on biogenesis. This means that living organiwas required to
have another living organism to come to existenEgamples of those
who belong to this school of thought are Redi, lamazSpallanzan,
(1965) and Louis Masteur (1860).
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The validation of biogenesis raised another problehere did the first
living organism come from? The steady- state thémy an answer for
this as would be seen in the next section.

SELF ASSESSMENT EXERCISE 2

What were the basic assumptions of the spontargeneration theory?

3.5 Steady State Theory

This theory asserts that, the Earth had no orlgas, always been able to
support life, has changed a little and that spebe$ no origin. The
theory proposes that species, too never origindedpnly alternatives
are for its numbers to vary or for it to becomerett The theory does
not accept the palaeontological evidence that thegnce or absence of
a fossil indicates the origin of extinction of sgsc  The
paloeontological evidence presented in suppot®fiteady state theory
describes the fossils appearance in ecologicalsterfkor example, the
steady state theory believed that, fossilizatiorondy favoured in an
increased population or movement of the organisto an area that
favoured fossilization.

3.6 Cosmozoan Theory

This theory does not offer a mechanism or accoonthe origin of life
but favours the idea that, it could have had araeterrestrial origin. It
does not therefore constitute a theory of origiswash, but merely shifts
the problem to elsewhere in the universe.

The theory states that life could have arisen amceeveral times in
various parts of our Galaxy or the universe. Rtgmkaightings of café
drawings, of rockets-like objects and specimen jol@\some evidence
for this theory.

3.7 Biochemical Evolution

This theory has its root in the belief of astronesnegeologists and
biologists that the Earth is about 4.5-5.0 thousamliion years old.
Many biologists believe that the original statetioé Earth bore little
resemblance to its present day form and had thelggroappearance. It
was hot (about 4000-8080) and as it cooled carbon and the less
volatile metal and formed the Earths core; the aa@fwas probably
barren and rugged as volcanic activity, constanthemovements and
contraction on cooling folded and fractured thdare. The theory also
described the atmosphere as being completely diffdrom what it was

in those days in terms of the component gaseseonagits. The theory
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proposed that pre-existing substances would hadergone series of
chemical changes. This possible sequence of ewsntdd have
produced a primitive_self replicatirtgeterotrophicorganism feeding on
an organic-rich materials.

4.0 CONCLUSION

In this unit a number of theories supporting theiar of life were

looked at and discussed. Many of these ‘theoriest #the way they-
explain the existing diversity of species coveriEmground but with

varying emphases. Scientific theory may be imagieain the one hand
and skeptical on the other. Theological views ma#so fit into this

framework depending upon one’s religious belief. iNatter what, one
major area of controversy between scientists aedldigical views is
history of origin of life.

5.0 SUMMARY
In this unit, you have learnt that,

. The issue surrounding how life originated on edrdls been a
major bone of contention especially between sa@entiand
religionists.

o While science believe in imprericism and testingedlogy
favours indoctrination

) The only scientific basis for how life originatechca have
assumed the present form is evolution.

o Five major theories have been put forward accogntor the
origin of life

) Many of the theories discussed cover the same grbwm with
varying emphases

o The controversy between scientists and theologegfarding the
history of origin of life had been on for so longda still
continues.

6.0 TUTOR-MARKED ASSIGNMENT

Write short note on the history of origin of life.



PED234 MAN, ENERGY AND RESOURCES
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UNIT 2 THE THEORY OF EVOLUTION
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 The Theory of Evolution
3.2 Lamarckian Evolution
3.3 Darwin, Wallace and the Origin of Species bytuxa
Selection
3.4  Natural Selection
3.5 Misconceptions about Darwin’s Theory
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

The term “evolution” has a special place in thedgtof the history of
life. It has become a unifying concept which unided the whole study
of biological science. It refers to an overall grabddevelopment which
iIs both ordered and sequential. On a general notémplies the

development of differential organisms from pre-8rip less

differentiated organisms over the course of timethis unit you will be

exposed to two major theories about the origin itd. IThese are
Lamarck’s and Darwin’s theories of evolution.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o know the theory of evolution

o discuss evolution theory based on Lamarckian ewwlut
perspective

) discuss evolution from the perspective of Darmin.

3.0 MAIN CONTENT

3.1 The Theory of Evolution

The concept of evolution did not start with Darwivhen he published
“the origin of species”, rather it had been a pahtdiscourse among
several philosophers. The historical background tleé theory of

evolution reveals that the concept of continuitygardual development
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of more complex species from preexisting simplem®had occurred to
several philosophers and natural historians betbee declaration of
evolutionary hypotheses were put forward in theyeB®" century. Let
us now examine two of these theories as proposetlanyarck and
Darwin.

3.2 Lamarckian Evolution

Lamarck, a French biologist proposed a hypothesesctount for the
mechanism of evolution based on two conditions s€hare,

I The use and disuse of parts and
. The inheritance of acquired characteristics.

According to him, changes in the environment magdabout changes
in behaviours and this may lead to changed patt&rbghaviour which
can bring about use or disuse of certain orgarsractures. Extensive
use would lead to increase in size and/or effigiendhile disuse will
lead to degeneracy and atrophy. These traits thatansidered heritable
can be transmitted to the next generation.

In order to explain this theory, Lamarck said tbed neck and legs of
the modern giraffe was due to the short neckedlagded ancestors
feeding on leaves of tall trees. The long neck lagd were then passed
on to subsequent generations. He also explainedviiged toes of
aquatic birds to constant use of the tdkgg for swimming and
extended the skin in between the digits. Similathe characteristics
were passed on progressively to successive gemmsatiamarck’'s
theory provided basis for the acceptance of conokptvolution but his
mechanism of change was not widely accepted.

Lamarck’s emphasis on the role of environment odpcing phenotypic
changes in individuals, was correct. For instanbedy building
exercises will increase the size of muscles, big trait cannot be
transmitted to the next generation because it tsgeoetic. To show
this, Weismanncut off the tail of mice over many successive
generations. According to Lamarck, this would hded to the
production of progenyoffspring with smaller tails. These was not the
case. Weismann then postulated that, body acquitetacteristics
(resulting in Phenotypic changes) did not direaRect gamete and
cannot be termited to the next generation.

SELF ASSESSMENT EXERCISE 1

1. Define evolution.
2. What are the major points in Lamarck’s theory ablation?
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3.3 Darwin and Wallace on the Origin of Species

Guided by the publication of reverend Thomas Matha principles of
population (which highlighted the consequences epraductive
potential of humans), Darwin observed that undtmisive competition,
of numbers, in a population, any variation thatofaed survival would
increase that individuals ability to reproduce alehd to fertile
offspring. Less favourable variation would leaddexreased number of
such individuals in the population. This providedr®in the framermk
to formulate a theory of evolution by “natural s#ien”.

Wallace another naturalist like Darwin working abhat the same time
wrote on the same subject matter which was sebatwin, which led
to their joint presentation in 1858. A year latBgrwin published his
work on “origin of species by means of natural sebs”.

3.4 Natural Selection

Darwin and Wallace proposed that natural seleégtidhe mechanism by
which new species arise from pre-existing specidhis theory of
hypothesis is based on three main observations hwimay be
summarized as follows:

) Individuals within a population produce averagelyoren
offsprings than are needed to replace themselves.

1)) The number of individuals in a population remaipraximately
constant. This means that many individuals failstovive or
reproduce. Hence, there is a “struggle for ex#ewithin a
population.

i)  Variation exists within all populations. This meathat in the
“struggle for existence” those individuals showwagiations best
adapted to their environment have a “reproductideaatage”
and produce more offspring than less well- adaptgdnisms.
Struggle for existence or the hypothesis calledinahtselection
provides the mechanism accounting for evolution.

According to Darwin favourable variations will beherited by the next
generation. Unfavorable variations are selected ‘aut “selected
against”, the presence conferring _a selective dmatdge on that
organism. In this connection, natural selecti@d$eto increased vigour
within the species and ensures the survival ofgpaties.

SELF ASSESSMENT EXERCISE 2

What are the basic assumptions underlying Darwth\&allace’s theory
about the origin of species?
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3.5 Misconceptions about Darwin’s Theory of Evolubn

Many misconceptions have grown up around the thebmwvolution as
outlined by Darwin; these misconceptions may be meanzed as
follows:

) Darwin made no attempt to describe how life oritggdaon the
Earth. His major concern was on how new specigthiarise
from pre-existing species.

1)) Natural selection is not simply a negative, desivacforce but
can be a positive means of change in a populatidre struggle
for existence was characterized by unhealthy tdikassurvival
of the fittest’ and elimination of the unfit” by ¢hphilosopher
Herbert Spencer and the press of the day.

iii)  The misconception that humans (man) evolved fraridpes’ by
some linear progression was over sensationalizethéypress
and offended both the religious and secular comnasni The
former saw this as an insult on their belief thragh’ was created
in the “image of God” while the latter were unhappy the
apparent undermining, of the ‘superior positiohhumans (man)
within the animal kingdom.

iv)  The apparent contradiction between the Genesidagixereation
account and the progressive origin of species wizathe
Darwin’s conclusions in the origin of species. eTtlaims and
counterclaims between the theologists and sciendistrted long
ago and still continues till date. The unfortunedatroversy has
continued as the Genesis versus Evolution debatéchwh
professor R. J. Berry summarized as: -

a) Those who are awed by scientific belief that thbl@8ihas been
disproved.

b) Those who cling to the inspiration of scripture atitkir
interpretations of it and shut their eyes to thet that God’s work
can be studied by scientific methods.

4.0 CONCLUSION

In this unit you have been exposed to the concEpblution’ as a

special term in the study of the history of lif¥ou have equally been
exposed to two major theories in support of evohuti These are the
role of environmental changes and theory of Natseddction on origin

of species (Man). Lastly, you were treated to ¢batroversy which

these theories generated among the religious andeseeommunities.
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5.0 SUMMARY

In this unit you have been exposed to the following

. Evolution is an important concept to be considergden
discussing the history of life.

. Two important theories of evolution include thogeLamarck’s
and Darwin/Wallace.

. Lamarck based his assumption on the influence & ob the

environmental change in modifying structures whare then
transmitted to the next generation.

. Darwin/Wallace were concerned with the theory oftural
selection (survival of the fittest through strugfge existence).

. That Darwin’s theory despite his wide acceptabilitgs faced
with problems especially the religious world.

) That there were a number of misconceptions surriognthe
theory of natural selection as proposed by Darwirigin of
species.

6.0 TUTOR-MARKED ASSIGNMENT

1. What are the major deductions of the:
a) Lamarck’s theory of evolution
b) Darwin’s theory of evolution

2. Enumerate the major misconceptions about the theafry
evolution by natural selection.

7.0 REFERENCESFURTHER READING
Mapaderum. O. (1998). History and Philosophy oe8ce in Olaniran,
O. et _al (eds.). Citizenship and Computer Education. Oyo

Adriana Publication Series.

Taylor, D. I.; Green N. P. O.; Stout G. W; Soppern(£998).Biological
Science 1& 2. Cambridge: Cambridge University Press. 285-287.
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1.0 INTRODUCTION

In the last two units, you were exposed to the riesosupporting the
origin of life. You were also treated to individsiaproposed theories
concerning changes that have occurred in livinggki(organisms) and
how they have acquired their present forms. Ig timit we shall discuss
about the nature of the earliest organisms and rtloglern views

concerning how life has evolved on the Earth.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. be aware of the heterotrophic nature of the earbheganisms
according to bio-chemical theory of evolution

o identify the nature of the earliest organisms

o explain the modern views on evolution.

3.0 MAIN CONTENT

3.1 The Nature of the Earliest Organisms

Current evidence suggests that the first organiasisve discussed
earlier in unit one, were heterotrophs. As theyewntite only set of

organisms capable of using the external supplieavailable energy

locked up within the complex of organic moleculessent in the soup.
The chemical reactions involved in synthesizingdf@nibstance appear
to have been too complex to have arisen withiretiréer form of life

As more complex organic molecules arose throughchamical
evolution, it is assumed that some of these wete &bharness solar

12
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radiation as an energy source, using this to sgitbenew cellular
materials. Absorption of these into preexistingscelithout the need for
them to abort organic molecules make them beconetraphs. The
earliest photosynthetic organisms while utilizirgas radiation as their
primary source of energy lack the pathway to predoxygen. Later, it
was believed that oxygen-evolving photosynthetigaoisms develop,
which result in the gradual build up of oxygen Ive tatmosphere. The
increase in atmospheric oxygen and its ionizatmfotm ‘ozone layer’
will reduce the amount of ultraviolet radiationgffin the sun) reaching
the surface of the Earth. Decreasing the rate yothesis of new
complex molecules, the decrease in radiation wiighabout stability of
successful form of life. A study of the present amganisms reveals a
great variation in biochemical pathways associatgld energy capture
and release, which may show the nature of earlgmxents with living
organisms.

In spite of this simple analysis, the problem oé thrigin(s) of life
remains. All the above account is mere speculatoa despite
tremendous advances in biochemistry answers t@rblelem remains
hypothetical. This brief account is a collectionpoésent day hypotheses
about the origin of life. However, more of the hyipeses have so for
gained universal acceptance to become an all- eximigréheory.

SELF ASSESSMENT EXERCISE 1

Give a brief account of the nature of the earloeghnisms.
3.2 Modern Theories of Evolution

In unit two we discussed about how the theory afl@on as proposed
by Darwin and Wallace, has been modified by modandence from
genetics; molecular biology, paleontgig ecology and ethology. This is
known as Neo-Dawinisn{neo means new). This may be defined as the
theory of organic evolution by the natural selattiof inherited
characteristics.

Different types of evidence support different aspaficthe theory. In
order to accept neo-Darwinism evolutionary thedrig necessary to:

0] Establish the fact that evolution (changes) tak®n place in the
past (past evolution)

(i) Demonstrate a mechanism which results in etmtu (natural
selection of genes)

(i)  Observe evolution happening today (evolutioraction)

13
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SELF ASSESSMENT EXERCISE 2

1(a) What do you understand by Neo Darwninsm?
(b)  What steps must we take in order to have ar aleav of neo-
Darwinism?

3.3 Evidence for Past Evolution

(@) There are evidence from many sources in suppbrpast
evolution. Such include geology, fossils, and graphy (the
study of the order and ages of rock formations).

(b)  Evidence for a mechanism
This is found in the experimental and observatiddata of the
natural selection of characteristics that are imde@rsuch as the
selection of shell, colour of the hair in man andchanism of
inheritance as shown in the Medelian genetics.(@k@am
Mendel's cowpeas)

(c) Evidence for the action of these process oouyrtoday is
provided by studies of present populations suclnaartificial
selection, and genetic engineering as in the @ilom of wheat
and the synthesis of genes.

It should be noted that there are no evolution Jadws well-supported

hypotheses which join together to form a convindhgory. There is

need to guard against accepting any modern view daigma simply

because they are reproducible under laboratoryitondThis impedes

intellectual growth and the search for the truthe Tact that the theories
as proposed can be reproduced does not indicatthehadid take place.
The debate these days is not so much about whetledution takes

place but how it takes place.

4.0 CONCLUSION

In this unit, you have been exposed to the facutbe transition from
complex non-living matter to simple living organistHowever, the
account of how these have come into being has redailusive. While
the propositions appear intellectually sound, thet fremains as to
whether they did occur or not. Even if the eveatiktplace as proposed
about how life originated, is a matter for furtlmrestigation.
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5.0
In this

6.0

1(a)
(b)

7.0

MODULE 1

SUMMARY
unit, you have learnt that:

The earliest organisms were heterotrophs.

They possess the ability to make use of externaicgoof energy
to make cellular materials.

Neo-Darwinism gave a modern outlook concerning hdes
originated.

Its acceptance was based on certain premises.

All the accounts about the earliest organisms peeldative and
hypothetical.

The debate about the origin of life still continues no
universally accepted law has been proposed to \aelins end.
Effort should be made not to accept the evidencwiged by
modern view of evolution with dogma as this stanaynstifle
intellectual growth and prevent further searchtfa truth about
the origin of life.

TUTOR-MARKED ASSIGNMENT
Enumerate the features of the earliest osgasi

What are the evidences to support the neo-Denotheory of
evolution?

REFERENCES/FURTHER READING

Mapaderun, O. (1998History and Philosophy of Science in Olaniran,

Taylor

O. et al (eds.). Citizenship and Computer Education. Oyo:

Andrian Publication Series. 85.

, D. J.; Green, N. P. O.; Stout, G. W.; SoRe(1998) Biological
Science 1 & 2, Cambridge: Cambridge University Press, 883.
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1.0 INTRODUCTION

In unit 2, it was emphasized that, evolution cam lm® overlooked in
discussions that bother on how life originated. tHis unit, our focus
would be on the evidence in support of the thedmvolution.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. list and explain the various evidences that ardahle
o explain the theory of evolution
) convince a skeptic that evolution is real.

3.0 MAIN CONTENT
3.1 Evidence for the Theory of Evolution

A number of evidence abound to support the thebgvolution, as the
basis for origin of life on Earth. The main ones ksted hereunder.

. Paleontology
. Geographical location
J Classification
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. Plant and animal breeding
. Comparative anatomy

. Adaptive radiation

. Comparative embryology
. Comparative biochemistry

All these evidence are discussed below in

3.2 Paleontology

This is the study of fossils. Fossils are any fafrpreserved remains
thought to be derived from a living organism, Flzseiay include, the
entire organisms, hard skeletal structures, moulalsd casts
petrifications, impressions, imprints and fosstiZaecal pellets. Fossils
were interpreted either as the remains of formeattons or as artifacts
inserted into the rocks by God.

Fossils evidence alone is insufficient to provet tleaolution had
occurred but it only shows progressive increasecamplexity of

organisms. One major criticism of using fossilsdevice in support of
evolutionary theory is the lack of a continuoussfbsecords.

This incompleteness of the fossil record may bdaed in terms of
the following facts:

0] Dead organism decompose rapidly

(i)  Dead organism are eaten by scavengers

(i)  Soft-bodied organism do not fossilized &gsi

(i)  Only a small fraction of living organism will havdied in
conditions favourable for fossilization.

(i)  Only a fraction of fossils have been discovered.

Alternatively, there is the possibility that neweses appeared suddenly
without an intermediate form along the sequencewiution. Hence,
evolution may not always follow a gradual process.

3.3 Geographical Distribution

This evidence was based on the fact that all osgamiare adapted to
their environment. If the physical and biotic fastowvithin an area
favour a particular species in one geographicah,atken one can
assume that the same species of organism wouleured fin similar

habitat (condition). This may not be the case agvag organisms
including humans (man) are dichotomously distridutieroughout the
world. The reasons for this discontinuous distidiu are more than
those of ecological factors. This accounts for wmany related
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organisms are found in widely separated througfioeitregions of the
world, despite confinement of organisms to thetura environment.

3.4 Classification

Classification of organisms on the basis of simtiks and differences
between organisms has implications for the originspecies and
evolutionary theory. The similarities and differescmay be explained
as the result of progressive adaptation by organismthin each

taxonomic group to particular environmental comhi§i over a period of
time.

For example one of the earliest features of humwahzation was the

art of cultivation of plants and domestic animaisni ancestral wild

stocks. By selecting members of the species wibueable variations
the desired characteristics were perpetuated (sadja Other species
with less favourable variations were selected olitiis selection uses
naturally occurring genes variation in additionrtotations which occur
from time to time. These have contributed to thespnce of wide
variety of species now on earth, including man.

3.5 Comparative Anatomy

Comparative study of the anatomy of groups of alsraaplants reveals
great similarities in certain structural featurdsor example, the
pentadactyl limb structures of all tetrapods (amsmaith limbs) from
amphibians to mammals (to which man belong) hasamee basic plan.
This has been modified in different ways to suitedent purposes in
each of the species. These kind of organs fronemdifit species having a
similar basic form or body position and embryonevelopment are said
to be homologous. Certain homologous structuresme species with
no apparent function are theory as vestigial orga@ng. appendix in
man) which has no connection with human digest®rhomologous
with the functional appendix of herbivorous animdalke vertebrate of
the human coccyx are thought to represent vestgjralcture the tail
possessed by our ancestors and embryos. It wildrg difficult to
explain the occurrence of vestigial organs withoeference to some
process of evolution.

3.6 Adaptive Radiation
(@) Homologous structures and divergent evolution
When a group of organisms share a homologous steuavhich is

specialized to perform a variety of different funos, it shows what is
known as adaptive radiation. The presence of actsirel or
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physiological process in an ancestral organism lwhi@s become
greatly modified or more specialized, in apparemédiated organisms,
may be interpreted as indicating a process of aé¢dme modification.
This is the basis of evolution theory as discussedunit 2. the
importance of a adaptive radiation is that it ®glg the existence of
divergent evolution based on modification of hongpis structures.

(b)  Analogous structures and convergent evolution

Similar structures, philosophical process or modédife organisms
apparently bearing no close evolutionary linksredveing adaptation to
perform the same functions are described as anasogéxamples of
analogous structures include eyes of vertebrate$ @phalopods
molluscs (snhails, squides and octopuses) wingsnsécis and bats,
jointed legs of insects and vertebrates etc. Aralegstructures only
bear superficial similarities. The existence of lagaus structures
suggests the occurrence of convergent evolutiors. fiay be explained
in terms of the environment, acting through the nageof natural

selection, favouring those variations which corfereased survival and
reproductive potential on those organisms possgdbiem. Generally,
the process of convergent evolution shows an eolaty mechanism.

3.7 Comparative Embryology

A study of the embryonic development of the verébigroups by Von
Barer (1792-1867) revealed striking structural &nifies occurring in

all the groups especially during cleavage, gadsioriaand the only

stages of differentiation. Haeckel (1834-1919),gas#fed that this had
an evolutionary significance. Similarity in embryomevelopment is a
very indication of having originated from commoncastry. Study of

the embryological development of major groups oigyas reveals
structural similarities in the embryonic stages ahhare not apparent in
the adult stages. The implication of this is thatexolutionary process
exists.

3.8 Comparative Biochemistry

With the advent of biochemical analysis, more liphs been shed on
evolution ideas. The occurrence of similar molesuie a complete
range of organisms supports the existence of browa homology

similar to the anatomical homology discussed intisec3.5. This

evidence of evolutionary theory is supportive dfestevidence. Most of
the researches which have been carried out on catEbiochemistry

has involved analysis of the primary structure aflely distributed

molecules, such as protein and nuclei acid molscule
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Immunological research has also produced evidehpéydogenic links
between organisms. One typical example of biocbahtiomology is
provided by the presence of similar or even idahticormone in
vertebrates, where they carry out a range of diffefunctions. For
example a hormone similar to mammalian prolacticueg in all
vertebrate groups where it is produced by the taityigland.

4.0 CONCLUSION

In this unit, you have been exposed a number afesde in support of
the theory of evolution as the basis of the origin species; man
inclusive. From our discussion, it is evident tihhbugh evolution
appears to be widely accepted amongst scientidisealsasis for origin
of life; there is still much work to be done inirehg the theory and its
application to all circumstances. Generally, aliestific accounts,
hypotheses and theories of the history of lifetargative and as long as
scientists will remain objective in their search tbe truth, they will
continue to remain so.

5.0 SUMMARY

In this unit, you have learnt

o That evolution is widely accepted among scientatsa strong
proof for the origin of life.

. That there are some theories or evidence which bpak tend to
validate the linking of origin of life to evolution

o That, as sound as evolutionary theory as the odafylife is, there
is still much to be done by scientists in termsrefining the
theory

6.0 TUTOR-MARKED ASSIGNMENT
How can you convince a skeptic that evolutioreesl?
7.0 REFERENCES/FURTHER READING
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1.0 INTRODUCTION

The term “man” refers to all human beings of akes, and gender
leaning. (both male and female). Man belongs tor@um of higher
animals called mammals and the order primate. iB1uthit you will be
exposed to the origin of man and the featuresrfaite man a special
creature above other creatures.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

describe the origin of man

state the class and order to which man belongs
distinguish man from other mammals/primates
explain certain special features of man.

3.0 MAIN CONTENT

3.1  Human Phylogeny

As stated earlier on in this unit, human being (ri@@longs to an order

of mammals called primate. Other primates incluaesiérs lorisers
lemurs monkeysand apes (gorilla, Chimpanzee). Many of the festur
of this order are adaptations to life in a forastionment. Within this
order primates are three groups of animals callg@tirapoids.These
include the_newworld monkeys(marmosets and spider monkeys) the
old world monkeys(baboons and prohoscis monkeys) and hominoids
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(apes and humans) humans and their ancestors aecciosely related
to apes than other anthropoids. Man belongs tofahely hominidae
(the fossil forms and modern human). Recent evigermased on
comparative biochemistry has suggested that gerdlad chimpanzees
may have diverged from human stock as recentlyraglion years ago.

Of particular significance in the evolution of mianthe development of
an upright posture and increase in brain size.déneeof the hands from
locomotion enabled them to be used for carryingeaisj and
manipulating the environment all ritual activitiés.addition an upright
posture which gave the hominids increased heigtitrange of vision
have some advantages for the primates In additbotheir ability to
stand erect on two legs, they enjoy the advantdgacreasingbrain
size This enables control and coordination to be @gedcas in special
abicularities, such as huntifigol-makingand_speech

The course of human evolution is remarkable in tlggadual
transmissions in physical features (skeleton dereknt, out) were
supported by an accelerating development in sdwmgddaviour. This
process of becoming humas called_hominisationvhich is believed to
be influenced by:

I The development of manipulatig&ill and_speech

. Changes in sexual behaviour allowing pair bodind increased
parental supervisioaf children.

lii.  The establishment of communal organization asdcial
responsibility, arising from the principle of fostiaring.

SELF ASSESSMENT EXERCISE 1

What makes the evolution of human being remarkable?
3.2 Characteristics of the Order Primates

Below are the features of the members of primate,

I Possession of opposable thumb with grip for povead
precision.

. Ability to rotate hand (fore limp) through 180

iii. Eyes close together on face with parallel ogtiaxis. (i.e. eyes
are located in the front part of the head).

V. Possession of increased number of rods/ corigs awn nerve

cells.
Y Possession of reduced snout allowing flatter.face
Vi Possession of expanded area for cerebrum, Vefdramen

magnum (i.e. enlarged skull).
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Vi Possession of increased sensory/motor areap|yléssion.

Vii Undergo long gestation period (period of cortemp and
parental care (care for their young ones).

X Used to embark on corporate activities and gialgesion.

3.3 Origin of Man

The issue of the origin of man in line with thegomi of life still remains a
controversial issue among different groups of peofhis is because
there are a number of rival propositions and cauldgens on how man
actually originated. For instance the Yoruba inéMig believe that God
is the original creator of heavens and the earth all that dwell in them.
It is on the basis of this belief that the wholeenstructure of the Yoruba
believes rests. According to the Yoruba traditias, documented by
Idiom (1962), some creatures that form the nuclefisthe human
occupation of the earth had been in existence eadrer than the earth.
Traditionally, Yoruba also believe in _“Oloduméare “Orisanld
“Orunmila’ e.t.c. Orisa-nla was regarded as the ministecharge of
creation of the earth and later created humans frenclay or dust of the
earth. The duty of Orisa-nla was to create a kfeslhuman, while God
will breathe in to the creative and thus, comptée creation of human
being. The office of the creator gave the Orisa-tile freedom of
creating at will, human figures, perfect or defeetior whatever colour
he wants them to be. Thus, the hunch-b#u cripple the albing all are
special works of his prerogative or more often thandispleasure. Thus,
to Yoruba, variation among human beings was du#é¢opleasure or
displeasure of Orisa-nla.

Other people from different parts of the world hakieir own way of
looking at the origin of man. The Memphis in Egype shilluck of the
upper Nile, the people of Rwanda kingdom in Cenéfaica, from the
republic of Benin believe in God (whom they calffelient names)
mould clay into human beings. Abaluyia of karimighothe world in
stages. According to them, the creation took aisgd God rested on the
seventh day. Chinese legends gave the name &ifshenan created by
God as Panku. He was as big as four ordinary mémogether. It was
this creature who separated the heaven from thé eath stone. He
carved out spaces for the moon, sun, stars. Hevdligys and made
mountains on earth. When he died, his remainsddrfive mountains
in China. His breath became wind, his voice bec#mader, his bone
became metal. Lastly, insects which stuck to leidybbecame human
beings.

The theory of the special creation approached tiggnoof man from the
religious points of view. The holy Quran and thely Bible share the
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same view about the origin of man. The main pofrihe two religions
has to do with spontaneous creation by God as w¢heen.

SELF ASSESSMENT EXERCISE 2
Give a brief summary of the traditional view on the&in of man.

3.4 Controversy surrounding the Theory of Human
Evolution

The theory of organic evolution as discussed in pihevious units
opposes the theory of special creation which waspgsed by
spontaneous creation. With all the evidences dssmisn favour of
theory of organic evolution, the proposition of $gecial creation may
not hold water. For example if man were create@au’s image what
Is God’s image. Is God black or a white or mufatie he a cripple man
or hunch-back? Is he tall or short? The controvatsout the theory of
Evolution as it relates to origin of man had bearfar a long time. For
example it was Charle’s Darwin’s work on the origifi species that
sparked off the controversy in the year 1859. Bsaee had been that of
belief versus hypotheses. For example, white (L96Gssessing the
reason for religion/science conflict over Darwimnierk noted that:

) Darwin’s theory casts serious aspersion upon thaticn story in
the book of genesis.
1)) Its logical consequences threatened the beliefrtizet was made

in God’s image.
i) Its acceptance rendered the doctrine of the fall noén
unacceptable.

Edward (1979), however observed that while therenas genuine
evidence to back the theory of special creatiois, also very difficult to
disprove. According to him, acceptance and adlereto an
evolutionary theory in preference to a special ttoea simply on the
plausibility of the interpretation provided by tleolutionary theory
rather than definitive disproof of special creation

3.5 Special Features of Man

Human beings enjoy some of the following advantames and above
other primates.

0] Humans alone have developed spoken and writtenuéayes
which are used to communicate information not pisbut the
physical world but to formulate abstract conceftarts, science,
philosophy and religion.
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(i)  Development of social behaviour to a greater extaah any
other species. This was intimately linked with thevelopment
of culture categorized by

a) Establishment of the family (one partner or manyes)

b) Prolonged childhood during which time children abwacquire
the prevailing culture.

C) Increased use of speech for communication.

d) Development of the concepts of a home base anddioadng.

e) Increased cooperation in food-gathering enterprises

f) Division of labour by age and sex with older matesting in
bands to increase efficiency of hunting and woméayisg
together to ‘educate’ children and gain protectrem danger

0) Stabilization of a broader social structure whdre dominance
hierarchy was placed by kinship and prohibitiorestc

h) Use of simple tools and eventually the manufactfreomplex

tools.

) Use of fire for cracking rocks, hardening wood, kiag food,
and defence against animals.

)] Development of folk wisdom, art, religion, philosgp science

and technology.

1)) While humans share many aspects of behaviwith other
primates and non-primates, they are very uniquienms of art
religion and free-willHumans are known for carving of wood,
ivory, painting._Religiouslyit is only humans that have religion
and free-will to do things accordingly.

4.0 CONCLUSION

In this unit, you have been exposed to the histdrghe origin of man.
You have also learnt that man is a mammal of tlieroprimate and
family hominidae. Man happens to be the most adz@naf all the
mammals, in fact of all creatures; this is becaobkeertain special
features which they possess that place them alimedaall other
creatures.

5.0 SUMMARY

In this unit, you have learnt that

) Man is a special creation that has many specialufea than
other creation.

o Man belongs to the order primate and family honaeid

o Human beings are more related to the apes thamthaey group
of animals.
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. Some of the special features of human beings ieclud
development of spoken and writing skills, social azultural
behaviours, religion and arts etc.

. Different people have different feelings about haowan
originated.
o There had been a lot of controversy which bothersetigion or

belief or science.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss in details the special features of huthahdifferentiate
them from other primates.
2. Enumerate the features of all primates.
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UNIT 1 ENERGY AND ITS FORMS
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1.0 INTRODUCTION

Matter is something we can at least in principlecto or see. Energy,
however is quite different. It is not a matertaihly so by its nature it is
abstract. Energy is a concept used so often irydag language which
seems quite familiar. Energy manifests itself innieaday-to-day

activities. For instance, a young child jumpingama down has energy.
Motion is certainly associated with energy. Enempmes in other
forms too. Heat and light are forms of energy. gganot only moves

society but also other societies. Computers, pldimescars, bicycles

and trains all moved by energy. In this unit walktefine energy and
explore some forms its takes.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define energy

list different forms of energy

define and explain kinetic and potential energy

solve simple problems on kinetic energy and paaéetiergy.
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3.0 MAIN CONTENT

3.1 The Concept Energy

Energy is defined as the ability or capacity towlark. We can also
define energy as the potential or capacity to nmoatter. To a scientist,
this definition means that the energy of anythisgelated to its ability
to move an object some distance. All forms of eypare capable of
doing work (that is of exerting a force over a aiste). Energy is
divided into potential i.e. energy due to positiamd kinetic (energy
produced by a moving object). The most obviousnfaf energy is
kinetic energy (or energy of matter in motions)eféare other forms of
energy, though, where there is no obvious motiom,where there is a
potential for motion.

3.2 Forms of Energy

As stated earlier on, energy exists in differentrie. The two main
forms of energy are potentignergy and kinetienergy Energy may
also be electric, chemical, radiant, nuclear oeptbrms.

A battery is essentially a store of energy becaitiseas chemical
substances with the potential to move matter. Inea@n electric car
which has a battery pack that drives the car. Taigeby in the pack
contains chemical substances that can react taupeodlectric current,
which goes into the electric motor. The electroton moves the car. A
car in motion has energy as a result of that, moti& battery is said to
contain ‘chemical energyecause the chemical substances in it has the
potential to move matter, irrespective of their ngeiused for this
purpose or not.

Heat is another form of energy. When heat pasdesaisubstance such
as air, bits of matter (air molecules) begin to méaster. The motion is
not that of ordinary-size pieces of matter, ratiet of extremely small
bits of matter or molecules. Heat is the kinetreergy of moving
molecules. Light is another form of energy. Wlematerial absorbs
light, it becomes hotter. The hotness is due toeextly small bits of
matter (molecules of the material) moving fastemtithey were before
the material absorbed the light. Light then has plotential to move
matter and is a form of energy. This indicateg #iaforms of energy
are associated with motion.

In summary, energy comes in various forms includohgmical, heat
and light. It is possible to change one form oérgy into another.
Different forms of energy have been mentioned. ®elare the
explanations of different forms of energy:
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)] Radiant energy: - This comes from the sun (solar energy) and is
earth’'s primary energy source. Solar energy hethis
atmosphere and earth’s surface; stimulates the throof
regulation through the process of photosynthesid, iafluences
global climate patterns.

1)) Thermal energy. - This is the energy associated with the random
motion of atoms and molecules. The more vigordgsnotion
of the atoms and molecules in a sample of matter hotter the
sample the greater is its thermal energy. Gener#tlermal
energy can be calculated from temperature measuatsme

i)  Chemical energy - This is stored within the structural units of
chemical substances. Its quaintly is determinedhleytype and
arrangement of atoms in the substance being coesid&/hen
substances participate in chemical reactions, ateneinergy is
released, stores or converted to other forms afggne

Iv)  Energy is also available by virtue of an object’s gsition: -
This form energy is called potential energyor example by
virtue of its altitude, a rock at the top of a s more potential
energy and will make a bigger splash in the wasdow than a
similar rock located pathway down. Hence, potémieergy can
also be expressed in terms of the energy possbgsat object in
an elevated position. Chemical energy can be degaas a form
of potential energy because it is associated whth rtelative
positions and arrangements of atoms within a sanbsta

3.3 Kinetic Energy, Potential Energy and Energy Uris

The energy of an object as you already know, ctmsiskinetic energy
and potential energylhe objects total energy is the sum of these two
forms of energy. Thus, objects, total energy = kinenergy of object +
potential energy of object. Over time, the promortiof each kind of
energy in the object can vary.

Kinetic energy is particularly easy to describergiuatively. Let us look
at this form of energy first, then we shall exampwgential energy. We
shall derive the unit of energy from the quant@tiexpression for
kinetic energy. The same unit is used to meastner dbrms of energy.

An object that is moving has more energy than wiiewere not
moving. Kinetic energy is the energy associateth &t object by virtue
of its motion. A car moving down the street hasskimenergy as does a
molecule moving across a vessel. The quantity ofetic energy
possessed by the car or the molecule depends spei&sl, the faster the
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car or molecule the more the kinetic energy. Kmednergy also
depends on mass. The higher the mass the moranbick mass and
velocity for a given object is

Kinetic energy (K.E.) = % mass x (velocifyg ¥ mv?

The unit of mass in this expression is in kilograeusd the velocity is
meters per second (fsgiving KE unit of kgnis? is called the joule
1 joule = 1 kgrfis’?

The joule is popular among scientists primarily dese it is defined in
S.I units which makes calculation easier to do sgakculation is
illustrated in the next example.

Example 1.1:What is the kinetic energy of an object of an 8@kiult
traveling at 10mis?

Solution:

K.E =% mv

=1/2 (80kg) (10m3)?

=4.0 x10G kgnfs?=4.0 x 18] = 4.0 kJ

the answer is expressed in kilojoules:. 1kJ = D%J1

SELF ASSESSMENT EXERCISE 1
Calculate the kinetic energy of an 80kg car mowhgoms?

Potential energy is the energy an object has becalugs position in a
gravitational field, or similar environment thatfedts the objectThe
potential energy which an object has by virtuetsfimitial position is
converted to kinetic energy as the object increagate the potential
energy decreases.

The S.I. unit for measuring energy (i.e. Joulesweamed after the
British physicist, who first showed that the diifat forms of energy are
basically the same. Potential energy and all ditvens of energy can be
measured in the same unit. However, the jouleni®xremely small

energy unit. For instance, consider a 40- Watttetebulb, it uses 40J
energy every second it is lit. Because there af® 3@conds in an hour,
a bulb that is lit for an hour uses 3600 x 40J4%,000J of energy. The
potential energy is dependent on the mass of ascbbjnother factor

upon which the potential energy depends is thehteag the elevated
position where a falling object is located. The a&en which relates
potential energy of an object to the mass and he&fthe object falling

under gravity is
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Potential energy = mass x acceleration x heighttdygavity

PE = mgh. Where m is mass in kilogram, g, is are#bn due to
gravity measured in meter per second squared)(rasd h is height
measured in meter (m). the product gives the wgnit’k? = joule. g is a
constant and its value is approximately 1Gms

Example 1.3

Calculate the potential energy possessed by a aodant of mass 100
kg dropping from the top of the parent plant; 1Gne=high.

Solution

P. E = mgh.
=100 kg x 10 rifs x 10m.
= 1000 kgm5?= 1000J.
= 1 x 18 or 1KJ.

SELF ASSESSMENT EXERCISE 2

Calculate the potential energy possessed by asaiple of mass 50kg
dropping from the top of a cliff 60 metres high.

Other units of energy are used in many differeeid8. A calorie

(abbreviated cal) is another unit of energy. (bug not an S.I unit). The
calorie is an energy unit presently defined as 4.18 but originally

defined as the quantity of energy needed to rdisedmperature of 1g
of water by 2C. The new definition is more precise than the otte.

To convert calorie to joules you need to use thatiomship 1 cal =
4.184 J.

Example 1.5

It requires 2.4 x 1Dcal of energy to heat 30.0g of water fronf@€o
100Pc. Express 2.4 x £@al. in joules (not that 1 cal = 4.184 J).

Solution
Remember that:
1 cal = 4.184J.
2.4 x 10 cal convert to Joules

2.4x 10 cal x 4.184J
1 cal = 1.0 x 104J

31



PED234 MAN, ENERGY AND RESOURCES

SELF ASSESSMENT EXERCISE 3

A sample of aluminum requires 48.6 J to heat irf26’c to 48c. How
would you express the quantity 48.6 Joule in caf#i

Engineers sometimes use BTUs (British Thermal Ynits define

energy. A BTUis 1/180 the heat required to raise the tempezaitil

pound of water from € (32F) to 100C (212f). One BTU is equal to
1055.8J. The BTU is often sued to describe theggnerquirements of
heating and air condition of equipment.

Kilowatt-hour : -is another energy unit. The power holding conypan
(formerly NEPA) uses this unit to charge you foe tklectrical energy
you use. The rate at which energy is producedsed us called power
and the S.1. unit of power is the Wadtivatt (W) is defined as | joule per
sound (J3$)s kilowatt-hour then is 1000 watt-hours of eneugg. This
is equal to 3.6 x 10.

Table 1.1 below shows the three other units of ggndiscussed in this
unit apart from the joules.

Summary of Common Energy Units

Unit Abbreviation Equivalent in joules
Caloric Cal 1cal=418) =4.184 KJ
Colorie Cal | cal =4.184 J
British Themal Union BTU | BTU =1055.8 J = 1.0558 KJ

4.0 CONCLUSION

“Energy is a much used term, but it representdteeraabstract concept.
For instance when we feel tired, we might say weehao energy.
Unlike matter, energy is known and recognized byeifects, it can not
be seen, touched, smelled or weighed. Despitabtractness, its
importance in man’s daily activities is unquantife Its roles in
medicine, computer, engineering, commerce evernan'srdomestic life
are so enormous.

5.0 SUMMARY

In this unit we have looked at the definition okeyy

We have also looked at the various forms of energy

You have also learnt about the basic unit for meaglenergy.
You have equally learnt, about the relationshipveen kinetic
energy, potential energy mass, velocity and acatder due to
gravity.
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Energy is the capacity to do work

There are many forms of energy and they are imtevertible.
Kinetic energy is the energy possessed by a bodoiton.
Potential energy is the energy possessed by \witus position.
The S. I. unit for measuring energy is Joule.

Other units for measuring energy are calorie, ABHdd
kilowatt-hour.

6.0 TUTOR-MARKED ASSIGNMENT
1. Define the following terms (a) thermal energy (emical
energy (c) potential energy (d) kinetic energy.

2. What is heat? How does heat differ from thermalgyf®
3. What are the units for energy commonly employeskcience?
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1.0 INTRODUCTION

In the previous unit energy was defined as the @apt do work. All
living organisms including man, may be regardedvasking machines
which require a continuous supply of energy in oridekeep working.
Energy may come in various forms such as light,nobal, heat,
electrical, mechanical and sound. All these foohenergy as we shall
see in this unit are of great importance to man.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

state why man requires energy

list and explain the various sources of energy
identify the various uses of energy to man
identify the basic sources of energy on earth.

3.0 MAIN CONTENT

3.1 Man’s Energy Needs and Resources

The ultimate source of energy on earth to man ésstin. (the solar
energy). The sun is constantly radiating lighttbe earth surface. A
portion of this light energy falls on earth, anansoof it is used by plant
to convert carbon dioxide and water into variousergy storing
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compounds, via a process known as photosynth&sising this process
water and carbondioxide (from air) combined usingrgy to producer
glucose and oxygen.

When such plants are eaten, the chemical energgdstm them
(glucose) is transferred into and used by man i®rdhily activities to
produce energy thus reversing the above procgssatbsynthesis.

Carbondioxide + water + energy——»  gk&+ oxygen (sunlight).
Glucose + oxygen —  Carbondioxide + watenergy.

The chemical energy stored in the food eaten by imaonverted into
heat energy after being subjected to series ofiploggcal processes in
man’s body. The energy is made available in itsious forms

depending on man’s need at any given point in tivhgch of the energy
available on earth has been collected by plant;ygyshotosynthesis.
Man and indeed all animals ultimately rely on ptafdr food energy.
Ultimately, the plants and the sun provide man g food energy we
need.

Having examined man’s basic source of energy thé aqueestion is why
do man need energy? In the next section of thig you will learn
about basic reasons for man’s quest for energy.

SELF ASSESSMENT EXERCISE 1
1. Briefly discus the importance of sun as thematie source of
energy to man.

2. Write balanced equation for the biochemical tieacleading to
production of energy?

3.2 Why do Man Need Energy?

Some common examples of the use of energy by ndudie

o Synthesis of materials for growth and repairs f@tance protein
synthesis.

) Active transport of materials in and out of celggmenst diffusion
gradients, for example the sodium-potassium pump.

o Electrical transmission of nerve impulses

o Heat energy released from respiration is used tontaia
constant body temperature in man.

. Mechanical contraction and relaxation of muscles.

o However, human civilization consumes more than feoergy.

35



PED234 MAN, ENERGY AND RESOURCES

We use energy to heat our homes, to power our ead,to drive
technology. Commerce, industries, computers arerothtal area’s
where energy has been found very useful.

3.3 Energy on Earth

As stated earlier on in section 3.0, the sun pewithe basic and
ultimate source of energy to man. However the thasegest sources of
the energy consumed by man are petrolecsmaland_natural gasThese
are all “fossil fuels’. The fossil fuels were foech million years ago,
when aquatic plants and animals were buried ancooessed by layers
of sediments at the bottom of swamps and sease &tgin we can trace
the origin of energy back to plants, and theretbessun.

Another large source of energy is hydroelectricptant but can be
traced back to the sun. Hydroelectric power istele power generated
by river water flowing through a turbine. This egpeof the river comes
from the sun. The sun’s warmth evaporates wateitlis water vapour
later condenses as rain which later flows to thersi.

Nuclear energy another source of energy on eards ¢t originate
from the sun. Uramium which is the source of eaclenergy has been
present on earth since the solar system first fdratgout five million
years ago.

SELF ASSESSMENT EXERCISE 2

Discuss the relationship between the sun and thhewing sources of
energy.

a) Fossil fuel (b) hydroelectric power (c) nucleaergy
3.4 Sources of Energy

There are a number of sources from which man abtaimergy to
provide heat, light, and power. These sourcedearategorized as:

) Basic or natural source
1)) Other sources/non-renewable sources.

Let us now look at these two sources of man’s gneeggeds in more
detalils.
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3.5

Basic Source of Energy

Substantial amount of energy is obtained from suamfural sources as
wood, water, wind and tide. In this section, yoili \earn about how

some of those natural products have provided mém wgeful means of
obtaining energy.

)

ii)

Wood: - provides a major source of energy today inedéht
parts of the world where other fuels are not aéélaor their
prices are unaffordable. For instance, in Brawbod still

provides a greater percentage of the nation’s meh-€nergy.
Nigeria, however is not an exception to this, emdgcnowadays
that the prices of kerosene and other fuels arestlout-of-reach
of common man. Wood is commonly used for cookingd ather
domestic purposes as a means of obtaining energlygeria in

both rural and urban cities in Nigeria.

Water: - water is a good source of energy, though, attens

being directed at it presently, as it is estimai@grovide less
than five percent of the worlds energy requirememsong the
limitation placed on water power are; the fact floaid from river
valleys is more valuable than power obtained framuohing the
valley as a reservoir in arid lands. Water is esakefor farming;

examples are the lower Ogun irrigation scheme eyilsand a
number of other river basin development authorisesttered all
over Nigeria.

Wind: - The wind contains tremendous amount of endogy,it

Is intermittent and diffuse. Wind mills are usyalmore

expensive relative to the energy delivered. Igiere energy
from water, wood and wind mill increases as folssl costs rise
and storage is improved. It is used in countiiles France. This
form of energy is yet to be developed in Nigeria.

Geothermal Energy. - This flows from the hot interior part of
the earth to the surface where it is lost by raalatnto space.
Studies have been carried out on how this couldabped as
useful source of energy. This has been used vemessfully in
some parts of the world to generate energy and poiMeais form
of energy is in use in places such as NetherlaBdgjire and
North America (for guiding grams in pumping watén)the west
Indies it is used for grinding sugar cane. Othdiona where this
form energy has been successfully utilized inclidky, Iceland,
California and so on.
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V) Tidal Energy: - There is a great amount of energy in the tides,
but the oceans have been a difficult energy sotockarness.
This energy comes from the energy of rotation efearth. Even
though only a small fraction of the tidal power dsntapped, this
source of energy is expected to be put in greaterim the near
future.

All these energy sources are classified as reaurenergy sources,
because they are continuously being created framapy sources.

3.6  Other Sources of Energy

In industrialized society, man’s sources of endngye been based on
the substitution for animal energy of power fronathef combustion of
carboniferous fuels. It seems likely that it b based in the future
largely on heat from the suand heat which is generated by nuclear
reactions. You will learn more about these tworses of energy in
subsequent units in this course.

Major carboniferous fuels are coal, petroleum aatlral gas-all fossil
fuels formed in definite amounts many million yeago. Other
important fossil fuels are oil shales and $ands A minor amount of
energy is also produced from vegetation.

) Petroleum and Natural Gas

Petroleum and indeed natural gas occur togetheature and they are
obtained from wells drilled by companies that progland sell the fossil
fuels. Petroleum is the same thing as crude @il and gas provide
about 75 percent of the energy used in the wofldeir production has
increased tremendously in the world. Their promchas increased
tremendously after the development of the intecoahbustion engine in
the 20th century. One thing stands out, and thtke fact that, nations
would continue to consume more of these fossilsfdef the next few
decades after which the supply will dwindle. Unlegsv sources are
located, peak world petroleum production will ocouno distance time.
Demand will still be rising when production begiits inevitable
decline.

One major problem of the developed world is thatycim of the
petroleum and gas reserves are located in the aj@mgl countries,
whose own energy requirement will be growing yeayéar-out.
Another problem is that, it constitutes a seriouslupant of the
environment, while shipping petroleum overseaslssaie recorded.
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Petroleum is found in locations of the world e.gu& Arabia, Nigeria
and so on. In Nigeria, about 80% of the energydesived from
petroleum and petroleum products. It also accoiartsnore than 90%
of our source of national income. In fact, it farrthe bedrock of
Nigeria’s economy.

1)) Coal

Large quantity of coal is present in different pawt the world as great
source of energy. Coal has been found very usesplecially for
moving locomotive engines, providing source of hmggheat energy.
One problem with the use of coal is that coal aarss a pollutant
because coal bumping produces oxides of sulphur sohid waste
particles, and the mines themselves empty wastesha atmosphere.

i) Oil Shale

Oil Shale and Sand Tar - provide other useful sources from which
man obtain energy. These materials are found imesareas, such as
Ondo in Nigeria. Some deposits of oil shale andldan are found also
in Albertia and Canada. If properly harnessed tiveyild constitute
about 2-4 percent of mains energy supply. Thesbdle deposit are
usually rich in bitumen materials called kerosene.

3.7 National Energy Policy

From our discussion of this unit, it is clear thié& of man on earth
depends very much on the availability of energy rdtion can develop
without an abundant supply and judiciously managedrgy sources.
The conventional sources of energy such as woad, petrol or natural
water falls used for hydroelectric power are fastdming inadequate.
The erratic nature and “power shedding” system lettec power

supply in Nigeria are indices to confirm that ourerggy demand is
greater than the supply.

At present, the US, most European countries, Jagath a few
developing nations generate substantial amountgheir electrical
supplies from nuclear fuels. This should be theadr of any nation, for
her desire to attain, social economic and techncdbgadvancement.
More so, “he who has energy has power”.

It is in this connection that, it is of utmost impance for a nation to
have a clear-cut policy on adequate energy supmigduction and

management. For example, the forests are beingtéepht a fast rate
because it appears that is the only source of grikeg the ordinary man
can afford, and has access to. Industries produdtegh cost because
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they have to procure their own power generatingtpldue to the erratic
nature of power supply in the country which in meosses are not
always available.

The housewife is finding it extremely difficult neey her domestic
needs because of lack of energy sources such &sgogas, kerosene
to cook at home. All of these problems, in additio the daily increase
of petrol price are due largely to lack of standigergy policy to
regulate and make affordable the various sourcemnefgy that nature
has provided us in Nigeria. Nigerians as a wholeukl start thinking
about how nuclear reactions could be harnessed away of
complementing that which is obtained from natukairses and fossil
fuels. But certainly not much can be realizedil um well-defined
energy policy has been well articulated and pytlate.

4.0 CONCLUSION

Man can not survive without constant provision augply of energy
either through the natural and recurring sourcetsking the advantage
provided by the energy from fossil fuels. All teesnd other sources of
energy desire proper management through a clearaurgy policy, and
follow-up implementation of such energy policy.

5.0 SUMMARY
Below is a summary of all that you have learntiis unit.

. The ultimate source of energy on earth is sun.

. Plants combine simple materials such as carbonid#oand
water in the presence of radiant energy from surprtmuce
glucose and oxygen is released as bye-products.

. Man requires energy for a number of physiologiealsons.

) Man’s energy come from many sources. The threge&dr
sources of energy consumed by man are petroleutarahayas
and coal.

) Man’s energy sources can be grouped into two: ttaral and
recurring sources and the fossil fuels; which améef and non-
renewable.

o There is serious need for clear-cut energy policyNigeria in

view of all problems associated with productionpgy and
utilization of energy.
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6.0 TUTOR-MARKED ASSIGNMENT

1. What is fossil fuel? Name three examples.

2. Name three kinds of non-fuel sources of energy.

3 Comment briefly on the need for a clear-cut natios@ergy
policy in Nigeria

4. Outline the uses of energy to man.
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1.0 INTRODUCTION

The energy changes that take place during chemgzadtions are of
much practical interest. For instance, the combnustreactions

involving fuels such as natural gas and diesehwlcarried out in daily
life especially for the thermal energy they releas&imost all these
chemical reactions absorb or produce (release)ggnerthe form of

heat. Basically heat refers to the transfer ofrtfarenergy between two
bodies at different temperatures. The aspect omaa science that
studies the process of change in chemical reaci®mslled _Thermo
chemistry. In this unit you will learn about how heat is gerted to

other forms of energy especially as it relateshenaical systems. You
will also learn about those laws that are relateérergy.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define the term ‘Heat’

differentiate between heat and thermal energy
mention three kinds of chemical systems

state and explain the first law of thermodynamics
state and explain the second law of thermodynamics
define the concept ‘free energy’

explain the importance of entropy in chemical syste
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3.0 MAIN CONTENT
3.1 Types of Chemical System

In order for us to analyze energy changes assdcwith chemical
reactions, there is need to first define “the syster specific part of the
universe that is of interest to us. For chemisgstems usually include
substances involved in chemical and physical cheng®@r instance in a
neutralization reaction involving dilute hydrochtoacid and sodium
hydroxide solution in a beaker, the system mayhkeedeaker containing
the compounds while the rest of the universe oetdice system
constitute the surroundings

Basically, there are three types of systems. Theskide an open
system, a closed system and an isolated systenmop&n system can
exchange mass and energy (usually in the form ait)hheith its
surroundings e.g. water in an open container. osax system allows
for transfer of energy but not masshus, if the container above is
closed such that no water vapour can escape, adckystem is created.
If the container is put in a totally insulated caimh, an isolated system
Is created. This does not allow ether mass ormggrteansfer

SELF ASSESSMENT EXERCISE 1

1. What do you mean by the term “Heat’?
2. Define (i) a closed (ii) an open and (iii) anle&ged system

Evolution and absorption of heat Energy during in ¢emical
reactions

Energy changes during a process can be explaingdns of absorption
or release of energy, since energy can not beetteat destroyed, any
energy lost by a system must be gained by the wudings. Thus, the
heat generated by the combustion of say acetylenpraduce heat
energy is transferred from the system to its sumdawgs_Any process
that transfers thermal energy to the surroundiings gives off heat) is
called_an exothermic reaction

In other systems such as decomposition of merdliyyoxide at high

temperatures requires supply of energy for theti@ado take place.
This is an example of endothermic reaction prodesshich heat has to
be supplied to the system by the surrounding.

In an exothermic reaction, the energy of the prodaitess than that of

the reactants. This is the energy that is giverfrofh the system to the
surrounding. (that is the difference). In the sami@, the energy of the
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product is higher than that of the reactants ineadothermic system.
The difference is due to the energy supplied to dggtem from the
surroundings.

Energy associated with breaking or forming of a bod

Energy changes in chemical reactions are due tofdahming and

breaking of bonds. The strength of a bond is datexd by the amount
of energy required to separate the atoms or iolisbhethe bond. This
energy requirement is known as BOND ENERGHYis defined as “the
average amount to energy required in making orkimmgaa mole of a
particular bond in its gaseous state.

SELF ASSESSMENT EXERCISE 2
1. Define the following terms

a. Bond energy
b. Exothermic reaction
C. Endothermic reaction.

2. What constitutes the source of initial and finakegy in each of
the processes in 1 (a) and (b) above?

3.2 Introduction to Thermodynamics

Thermodynamics is an aspect of (chemistry) thalsdedh the study of
interconversionof heat and other kinds of energy. It expresses th
relationships between heat and other forms of @nerg In
thermodynamics, we study changes in the state ©fstem; which is
defined by the values of all relevant macroscopioperties e.g.
composition energy temperature pressure and _volume Energy
pressure volume and temperatur@are send to be stated functiorfs
properties that are determined by the state ofsylséem, regardless of
how that condition was achievedIn thermodynamics other forms of
energy are referred to as work and are represdted, while heat is
represented by symbol, g, the relationships betwessat and work is
expressed in the laws of thermodynamics. In theé section, we shall
look at this relationship in the first and secoa@s of thermodynamics.

3.3 The First Law of Thermodynamics

The first law of thermodynamics: - is based on the law of conservation
of energy. It states that energy can be conveit@ath one form to
another but cannot be creatmddestroyed The validity of the first law
of thermodynamics can be determined by considetimeg change in
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internal energyof a system between its initial and final stafékis is
given by.

AE=E-F

Where Eand Eare the internal energies of the system in thd ana
initial states respectively when the conditionghsd system change, the
internal energy of the system also changes. Tlaiaeship between
the internal energy of a system and work is giveen b

AE:q+W

This equation simple means that, the change imntieenal energy,A E
of a system is the sum of the heat exchange q.deetthe system is the
surroundings and the work done, w on (or by) thetesy.

By convention, g is positive for an endothermicqass and negative for
exothermic process. The sign convention for workedon the system
by the surroundings, w is positive. For work ddyethe system on the
surroundings, w is negative.

If a system loses heat to the surroundings of deesk on the
surroundings, the internal energy decreased siruth bBre energy-
depleting processes. Conversely, if heat is addethe system, or if
work is done on the system, the internal energyhefsystem, would
increase.

SELF ASSESSMENT EXERCISE 3
1. Write down an expression for

a) The relationship between internal energy of a sysiad work.
b) Change in internal energy of a system.

2. Comment briefly on the relationships between warldl anternal
energy of a system.

3.4 The Second Law of Thermodynamics

Most exothermic processes occur spontaneously, pumtesses result
in a decrease in the overall enthalpy or (heatjhef system. Some
endothermic processes also take place spontanedusilyalpy (Heat
content) alone is not the only factor which detewsi whether or not a
reaction would occur spontaneously. Other conaditiare.
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) the entropy
1)) the free energy.

of the system undergoing a change. Let us now exarhese two
concepts in more details in order to bring outrthmeanings. For the
purpose of this course a very simple treatmenhefconcepts would be
embarked upon for the purpose of clarity and uridedsng.

Entropy

Is a property of a substance measured ift 3Kd mof'. In simplest

sense, entropy means “a measure of the degreesofddrliness or
randomness of a substanc8olid crystals with orderly array of
molecules has low entropy, a liquid has a highdropy while gases
with random motion has very large entropy.

Generally, for any given substance, as temperatgreases, the degree
of disorder or entropy increases. The influencerdfopy on a process
Is given by the second law of thermodynamics, whstdtes that. “a

spontaneous process occurs only if there is aeaser in the entropy of
a system and its surroundings.” For a reversiblecgss the entropy
change, symbol S, at constant temperature is given by

Where AH is the heat evolved or absorbed, and T is thepéeature
(absolute) at which the process occurs. If headlisorbedAS is
positive and there is an increase in entropy. eliths evolvedAS is
negative and there is a decrease in entropy.

Free Energy
The free energy of a chemical system, denoted byt energy which
is available for doing work. This is the force thatings about a

chemical change. In order to determine the fresrggnof a chemical
system, the following expression is used.

A G=AH-TAS
The (TAS) is the free energy change, DG. For a chemicah@h to

occur spontaneously?S must be positive as the total entropy must
increase and G must be negative.
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4.0 CONCLUSION

Any chemical process in nature involves energy gkanin terms
absorption or release of energy. Hence, all chdnpcacesses are
associated with interconversion of energy from heabther forms of
energy. The relationships between heat energy ahdr forms of
energy is studied in thermodynamics. All theseenariefly treated in
this unit considering the scope of the course umdersideration. A
more detailed analysis of thermodynamic processal lse considered
in appropriate course (S) in your programme.

5.0 SUMMARY
In this unit you have been exposed to the following

All chemical changes in nature involve energy clesng

The energy changes are in the form of heat.

The chemical changes usually take place in cheraisaems.
There are three main types of chemical systemssel iveclude
open, closed and isolated systems.

o All chemical processes are associated with formadiobreaking
of bonds. The amount of energy required to breakatoms and
ijon in substance (bond energy) determine the dinen§ the

bond.

o Any chemical process where energy is suppliedtimosystem is
said to be endothermic

. Any chemical process that releases energy to threwsdings is
called an exothermic process.

o Chemical process may occur spontaneously or oteerwi

o Two main factors determine the spontaneity of anubal
process. These are free eneagy entropyof the system

. The study of interconversion of heat energy to iofieems of
energy is known as thermodynamics.

. Entropy means degree of disorderliness or randosnésa
system.

. Free energy is the energy available to do work..

6.0 TUTOR-MARKED ASSIGNMENT

1. Define the following terms.
Systems, surroundings, open system, closed systotated
system thermal energy, chemical energy, law of exadion of
energy.

2a) on what law is the first law of thermodynasniased?

Explain the sign conventions in the equatidfs = g + w

b) State the second law of thermodynamics.
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1.0 INTRODUCTION

Although energy can assume many different formst tlaae
interconvertible, scientists have concluded thargy can neither be
destroyed nor created. When one form of energypgdears, some other
forms of energy (of equal magnitude) must appednéce versa. In this
unit you would learn about interconvertibility ohergy from one form
to another.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the principle of interconvertibility of ergy

. give examples of ways by which energy is conveftech one
form to another

o relate the intervonvertible nature of energy to imalay-to-day
activities.

3.0 MAIN CONTENT

3.1 Energy Conversion

Energy conversion involves the process of changmnergy from one
form to another. There are many conversion presefisat appear as
routine phenomena in nature, such as evaporatiowabér by solar
energy in fossil fuels. In the world of technologiie term is more
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generally applied to man-made operations in whredrg@y is made more
usable.  For instance, burning of coal in powenfd to convert
chemical energy into electricity. Burning of gasel in automobile
engines to convert chemical energy into propulgwergy of moving
vehicle or a propellant for ion rockets and plagets.

Objective(s) of Energy Conversion

The predominant objective of energy conversionesysis to take raw
energy from sources such as fossil fuels, nuclaalsf solar energy,
wind, waves, tides and terrestrial heat and convanto electric and/or
more usable forms of energy for the benefit of niaghk

3.2 Conditions and Limits for Energy Conversion

There are well-established principles in scienceiclwhdefine the
conditions and _limits under which energy conversion can be brought
about; such conditions include, the “law of conséinn of eneryg, the
second law of thermodynamijcdiscussed in the preceding chapter of
this course, the Bernoulli principkend the Gibb’s free-energy relation.
Recognizable forms of energy which allow varyinggmees of
conversion include_chemigalatomic electrica] mechanical light,
potentia] pressure,_ kineticand heat energyln some conversion
operations the transformation of energy from ormenféo another and
more desirable form may approach 100 percent effay, whereas with
others, even a ‘perfect’ device or system may haeeretical limiting
efficiency far below 100 percent.

SELF ASSESSMENT EXERCISE 1

1. What do you mean by energy conversion?
2. Outline the main objectives of energy conversion

3.3 Energy Conversion and Efficiency

As stated earlier, it is possible to convert onemfaof energy into
another useful form of energy. For instance, theventional electric
generator, where solid metallic inductors are satah a magnetic field,
usually converts 95-99% of mechanical energy irtputhe rotor shaft
into electric energy at the generator terminals. the other hand, an
automobile engine might operate at its best poiftt wnly 20 percent
efficiency, and even if it could be made perfeanight not exceed 60
percent for the ideal thermal cycle.
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3.4 Example of Energy Conversion Processes

) This section of our discussion is concerned with gng
example of some processes involving energy conversi

For instance, let us examine the method involvegdroducing electric
energy in steam power plants. In this case, theeenaany energy-
conversion steps between the raw eneofyfuel and the electricity
delivered from the plant, for example, chemicalrggeof fuel to_heat
energy of steam jets, jet energy to Kkinetic energy rotor, and
mechanical energyf rotor at generator terminals. This is a typica
elaborate and burdensome series of conversion ggeseMany efforts
have been made over the years to eliminate sommeany of these steps
for such objectives as improved efficiensgduced weight, less buylk
lower maintenancegreater reliability longer lifeand_lower costs The
main emphasis here is on reducing weigspace and atmospheric
contaminatioron improving efficiencyand_loweringcosts

3.5 Improving Efficiency of the Steam Power Plant

The scientific steps which are recognized withia #pecification, are
electromagnetism electrochemistry (fuel cells) Thermoelectricity

thernionics megnetohydrodynamicghotoelectricity, magnetostrictipn
femoelectricity atmospheric electricifyerrestrial currentand_contact
potential. Nowadays, the electromagnetism principle dominates

field. Electric batteries are an accepted formletto chemical device
of small capacity. For instance 1 km in automolsi&vice, further
efforts and funds are being given to some field$ attractive prospects
of practical adaptation.

1)) Conversion of chemical energy to mechanical energy an
automobile

The combustion engine in automobiles gives a tymeample of the
process of converting chemical energy to mecharécedrgy. The
energy expended in running the automobile is ddriirem the large
amount of heat energy produced by the combustiopetol or diesel
oil in the engine. The chemical energy containethenfuel is converted
to heat energy when the fuel bums in the combustmyine. The heat
energy is in turn converted to mechanical energiclvis used to turn
the wheel. The heat energy is also converted a@otrgtal energy to
operate the various gadgets (radio, radio cassettepnditioners etc) in
the automobile. It is also converted into lighergy in the lamps, and
sound energy from the horns or radio.
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i) Energy conversion in a thermal-electricity plants

Many nations are not blessed with water falls tgftowhich they can
generate electricity via hydroelectricity. Evenaountries where they
exist, the supply can not meet the demand of theiteg population.

Fuel may be used to generate heat energy whichoiwected to

mechanical energy used in turning the coil, whigbrneually produces
electricity (electrical energy). This is often leal thermal electricity,

example of which we have at Egbin power stationr neayos. Here
natural gas is produced and sent to the poweostdairectly from the

oil field.

Iv)  Energy conversion through solar energy

The nuclear processes of the sun produces a largetity of energy
which is transmitted in the form of liglhaind heat waves; through space.
The energy is known as radiamtt solarenergy. This energy had been
used to prepare _solar cella device which converts solar enengy
electrical energy. A number of such cailn be combined to form solar
batteries to generate a large amount of electeoargy for industrial
and domestic needs.

SELF ASSESSMENT EXERCISE 2

1. Mention any five recognizable processes to impmffieiency of
a steam power engine.

2. Why is it difficult to attain 100 percent efficieycin the
efficiency of thermal engine involving thermal egg?

V) Energy Conversion using Electric Iron

The use of electric pressing iron at home involaeseries of energy
conversion processes. For instance, the pressingwhile not in use
possesses a potential enenghich is converted to_electrical energy
when the pressing iron is connected to the eladtrimains. The
electrical current flowing through the cord gets goil in the pressing
iron heated up, hence the electrical energy is eded to heat energy.
The heat energy is what is needed by the dry-ctetmestretch the
squeezed dress or to get it smoothened. The mof@®ning the dress
involves moving the iron to - and - fro on the drg€kinetic) and the
process of handling the pressing iron by the us@nechanical Hence,
the initial potential energy in the iron has beeabjscted to a series of
energy conversion procedure. However, when thessprg iron is
disconnected from the electrical mains, the iroturres back to its
original potential energy status.
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3.6 Energy and Life

All forms of energy used in biological processedtmearth come from
the thermonuclear reactions which take place irstire(see 9.5 (iv). A
fraction of the radiant energy which is falling tre earth’s surface is
absorbed by green plants, green algae as well@esgmthetic bacteria.
The energy is trapped by the chlorophyll in a carpseries of bio-

chemical reactions leading to the formation of ghe releasing oxygen
as bye-product. The glucose formed is convertedaich and cellulose
and stored in the body of plants. Other forms inciwhocked-up energy
is stored include proteins, fats and carbohydrates.

The potential energy stored in these food maternalst be converted
into useful forms which are employed to affect émergy processes of
man. First the large molecules in these food itaresbroken down into
the unit components i.e. amino agidatty acidsand simple sugars
When they undergo series of chemical changes, gniargtepwise
manner which is somewhat complex in nature, theggne these food
materials are made available as ATP (Adenosinbdsphate), which is
the final chemical compound in which most cellidaergy is packaged
before use. The energy is usually made availaBleneat energy
measured in calories or joules (see unit 6), whiely be converted into
various other forms to perform useful work. Balycaman body
cells require energy for (i) activity and (ii) grdw

3.7 Energy Storage

Most energy systems desire a provision for stotmdpe able to meet
power demands or emergencies or to drive systeatofgerate entirely
stored energy. Most machines have provisions toring either
potential or kinetic energy. Elevated reservoores energy, capacitors
in the circuits store small amounts of electricibatteries store large
amount of energy and for long periods. Thermatgnean be stored as
chemical energy by combustion with natural oxygerthie atmosphere
or with liquid oxygen. The performance of manyquots is limited by
their energy storage capacity.

4.0 CONCLUSION

Large amount of energy is at man’s disposal. Thex@y exists in their
various forms and can be converted from one fornarother. The
conversion of energy is noted in man’s desire tonogly utilize the
abundantly available energy to be able to survivdiis environment.
For instance, useful mechanical energy can be peatiby fuel-burning
heat engines. All man’s activities domesticallyl amdustrially involve
series of energy conversion.
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5.0 SUMMARY

In this unit, you have learnt the following

. Though energy exists in various forms, they cancbeverted
from one form to another.

) Energy conversion is a process of changing energy fone
form to another.

o Technologically, energy conversion is a man-madecgss or
operations in which energy is made more usable

. The main objective of energy conversion systemoismake
energy available to man in more usable forms.

o Certain conditions or factors inhibit the attainthehl100 percent
efficiency in energy conversion.

o The functioning of some appliances e.g. electriesping iron

involves a series of energy conversion (ranginghfpmtential to
electrical to heat to mechanical/kinetic and bacgdtential).

o Other examples given in this unit include energpvassion in
automobile engines (chemical-heat-mechanical) etc.

. All biological processes on the Earth come from the
thermonuclear, reactions which take place in tie su

. Energy in food is made available as ATP (Adenosine
Triphosphate) and is usually in the form of heat.

. Heat energy released from foods are convertedattier forms
of energy when man engages in series of activities.

. Basically man requires energy for body maintenaacsyity and
growth.

. No matter the energy conversion process (es),e#lirm to the
initial potential energy status. After all “whatrvgoes up must
come down”.

. Most energy systems desire a provision for stoeinergy.

. Energy could be stored in different various devitesexample,

reservoir, capacitors, fossil fuels, batteries etc.
6.0 TUTOR-MARKED ASSIGNMENT
1. Write short notes on:
a) Energy conversion in an electric pressing iron.
b) Energy conversion in internal combustion engines.

C) Energy conversion in thermal electricity plants.

2. State two reasons that make it essential for matote energy.
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1.0 INTRODUCTION

In line with our discussion in unit 9 of this coersnan has learnt to
convert the various sources and forms of enerdysatlisposal into his
own uses. At the beginning man has the knowledgenly one basic

source-the food, needed for him to survive. Hentlearned to make
weapons and tools to aid him in his search for game other food

materials. From the hides of animals he fashioriething that enable
him conserve energy in the form of heat in the savag, he learned
how to use fire the energy of rapid combustion, fos domestic

cooking. In this unit you will learn about how manhis day to day
interaction with his environment has been able tibze the various

forms of energy available to him.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. state the law of conservation of energy

o explain how conservation of energy principle forthe basis of
energy utilization

. define the uses of some forms of energy such ag solergy,
waves, sound and optics etc.

. define and explain nuclear energy
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. define and explain nuclear energy
. state the uses of nuclear energy.

3.0 MAIN CONTENT

3.1 Conservation of Energy Principle

Law of conservation of energy states that, “thaltehergy of a system
is unchanged in any series of processes: enenmgyhsr converted from
one form to another. The law explains the indesitole nature of

energy and emphasizes the interconvertible natuenergy from one

form to another.

For example when a body is at a height, it has& Pngh). If it falls to

2

the ground, it K. E. %émv ) just before landing will be exactly equal to
the P. E. at the top. This implies that energy leamconverted from one
form to another and that during the conversion,tthiel amount of the
energy remains constant. This is true of all fowh®nergy and it is
referred to as “conservation of energy principleisTprinciple forms the
basis of energy utilization. Having established thesis for energy
utilization, we can now explore the extent to whisn has been able to
harness different forms of energy at his dispasiahfs own benefits.

SELF ASSESSMENT EXERCISE 1

State and explain the law of conservation of enempking reference to
a specific example.

3.2 Hydroelectric Power Generation

This is one particular invention through which ntzes harnessed the
cost-free potential energy of water falling fromh#l or mountain to
generate electricity. The falling water is detectiesbugh pipes and its
energy now in kinetic form is used to turn turbin&®e turbines on
rotation in a magnetic field convert mechanical rggeinto electrical
energy. The Kainji power station in Nigeria pro\sde typical example
of a hydro- electric power station. Other powertistes in Nigeria
source their energy inputs from other forms of ggeusually heat.

3.3 Heat Energy
As stated in unit 2 of this module, heat is a fahenergy and it flows

between two points whenever there is a temperaliffierence between
a region of  high temperature to a region of tewperature. As of a
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body which determines the direction of heat flowwaen it and another
body with which it makes a thermal contact.

When heat flows to a body the kinetic energy oftdecules increases
and consequently its temperature rises. The onte@ion to this is at
the point of transition. In the next section welsba&scuss more on the
importance of heat energy as far as man is conderne

3.4 The Refrigeration

The refrigeration is a modern fashion of the clat. dt contains a
volatile liquid, usually ammonia which is allowed vaporize in the
freezer compartment, therefore extracting heatapovization from the
freezer. The main function of the refrigeratioidextract heat from the
freezer and send it to the surrounding. The freepenpartment gets
colder and the surrounding gets warmer. Man hasddhbe refrigerator
very useful in the storage and conservation of tagdood items e.t.c.

3.5 Demand for Heat Energy by Man

Right from the beginning man has made endless erdi¢ efforts in
search for richer and cheaper means of obtainiag éreergy which can
be readily converted to other forms of energy. nirithe stone age to
date heat energy and generation has remainedatimgtpoint of most
energy conversion processes. Hence the searcfudbrlike petrol,
wood, coal, and of recent nuclear materials has lmeethe increase.
Below are some examples of how man has put heageieuse.

I Automobile

The energy used in running the automobile is okthifrom the large
amount of heat produced during the combustion tbper diesel oil in
the automobile engine. 70% and above of the hegiertling on the
efficiency of the engine which is converted to naahbal energy to turn
the wheels, electrical energy to operate the vargadgets and devices
in the automobile, light energy in the lamps andngbenergy from the
horns of radio.

. Thermal electricity plants

As a result of the growing need for electricity gligs, energy generated
through hydroelectric turbines can no longer céberthe need of the
teeming population in nations where such faciligasst; like Nigeria.

As a result, other means of supplementing the p@saerated through
hydroelectric turbines have to be worked out. Adest earlier on, when
a coil rotates in a magnetic field, electricitygsnerated. The problem of
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generation is usually how to obtain the initial im@&gical energy to turn
the coil. If this energy is obtained from the hpaiduced by burning a
fuel, the electricity generated there of is calledrmal electricity The
giant Egbin power station, near Lagos uses fudljrahgas, piped all
the way from the oil field. As we shall see latarthis unit, nuclear
energy is also a source of large supply of elattrimost crucial to the
economy of any nation. Thus, the fuels (i.e. peamndl nuclear) are of
iImmense importance in energy utilization by man they often
determine the trend in national and internatiorditips.

3.6 Solar Energy

A large quantity of energy is generated throughlearcprocesses in the
sun. This is transmitted in the form of light, andat waves through
space in all directions. The amount that gets ¢oeidwths surface warms
and keeps life going on earth. The energy is knag/isolar energgnd
its value known as solar constant; is about 1,480 Man for quite
sometime have been tapping this energy for manggser. The latest is
the invention of solar cell. The solar cell is avide that converts solar
energy to electrical energy. A number of cell ugiés be combined to
form solar battery producing a large amount of teleel energy which
Is used in homes and industries.

3.7 Waves, Sound and Optics

A wave is a propagation of energy through a medudirapace without
the particles of the medium being displaced. Tppleis generated when
a pool of water is disturbed at a point and whioént spread to another
part is a form of wave. The wave could be mechamcalectrical and
magnetic.

In an electromagnetic wave, it is the electric anagnetic field that
oscillate. No material medium is required. Sound imechanical wave
and hence it requires a medium to propagate. Tigeraf frequency of

a sound which can stimulate the human organ ofitgeas called the
audible range and it has between 20Hz and 20,00@¢iw this range

is called the_infrasonic waveuch as that produced in an earth quake.
Above the audible range is the ultrasosiech as that produced by
certain crystals in the ultrasound machine.

Ultrasound machine has found a number of fieldsapplication in
machine, especially in the area of surgery, theeaqgydiagnosis.
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3.8 Electricity and Magnetism

When a charge is in motion, a magnetic field isdpied around it in
addition to electric field. Thus, an electromagoéield is said to exist
around a moving charge. A moving charge in a magrfetld will
experience a magnetic force. A magnet is a piedalmdich when in a
magnetized state is capable of establishing magfietd around itself.
Examples include cobalt, and iron and their alldysey have the ability
to attract pieces of the same set of metals. Magf&ice of this kind
has found application in the electric hdthe telephone receivefans
and motors Electromagnetism has also found tremendous uses i
compass which is used in @nd _seaavigationsWhen a coil rotates, in
a magnetic field, electric current is establishedhe coil indicating a
conversion of mechanical energy to electrical enerdrhis
electromagnetic induction, accounts for more th@fbf the worlds
electrical energy generation. Chemical cells ardrseells etc. account
for the remaining 10%.

3.9 Nuclear Energy

When chemical reactions occur, they are accompanjedhanges is
energy. Nuclear reactions involve also energy changnd these
changes are enormous in comparison to the energyived with
ordinary chemical reactions. There are two wayshitin this energy.
These include, nuclear fissi@md_nuclear fusian

Nuclear fission involves a process in which theviyaaucleus splits into
two lighter and more stable nuclei. During nucligssion, large amount
of energy is released in addition to radiation. Fustance, energy
released by the fissioning of 28g of uranium- 288qual to the energy
provided by 388.4 barrels of oil. The only set baifkthis form of
energy is that, it is only uranium that is effidien producing energy.
Efforts are being made nowadays to ensure thatred of uranium and
even thorium can be used to generate energy. Hgawhmation where
fission is being used is the United Sates of Anzeritis less developed
in Africa.

Nuclear fusion on the other hand involved a prodessvhich light
nuclear combine to give heavier, more stable nucleih an
accompanying release of energy and radiation. déducfission and
fusion have been found to be of immense importafme,nstance,
nuclear fission is useful in the production of atomile and atomic
bomb. The amount of energy produced during nucfaaion is far
greater than that liberated by nuclear fission yo@t mass of nuclear
fuel, nuclear fusion has been found useful in tfwgpction of hydrogen
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bomb which lethal power. It could also provide sibke source of
cheap power at a very economic price.

4.0 CONCLUSION

From our discussion in this unit it is evidencedittiman requires
abundant supply of energy. In addition, an nunddeenergy sources
are at man’s disposal which he has been able teebsarto be able to
survive in his natural environment. From time tondi man is in
continuous search for other plausible ways of geimey more energy to
support is ever growing population.

5.0 SUMMARY

In this unit, you have been exposed to the follgwin

. Energy can not be created nor destroyed; rathecairt be
converted from one form to another.

. Man more than any other organisms has been abigererate
energy through his endless efforts.

. Man’s utilization of energy cuts across almostfatlets of man’s

life e.g. refrigerator, automobiles, hydroectricitghermal-
electricity plant etc.

o The latest source of energy nowadays is the nueleengy.

o Nuclear energy is obtained through nuclear fissiot fusion.

o Nuclear reactions are useful in the productionyafrbgen bomb,
atomic pile and atomic bomb and economic quanfignergy.

. Even greater amount of energy is available fromearcfusion,

which is the process that fuels the sun.
6.0 TUTOR-MARKED ASSIGNMENT
1(a) Give two major differences between ordinaryenlcal

reactions and nuclear reactions.
(b)  What is a source of the earth’s internal heat?

2. Distinguish between mechanical and electromagmeives and
give two examples of each.
3. Write a brief but concise note on nuclear energy
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1.0 INTRODUCTION

Man’s physical environment is endowed with a lot roaterials and
resources with which he is able to sustain life arantain superiority
over and above all other creatures. These respuanee natural things
(both living and non living) which are availablentan and are used as
wealth for his well being. These material resources the focal point
of our discussion in the next few units in this gy Specifically, this
unit is aimed at discussing the natural food resesirsuch as
carbohydrates, proteins and fats/oils. The undllstelve into the
physical and chemical nature of these food resguaoel their uses will
be highlighted.

20 OBJECTIVES

At the end of this unit, you should be able to:

. identify all the classes of food resources avaddblman
) state the chemical composition/constituents of daetl of food
items
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. state the importance of the various food resoucesankind
o define some basic concepts that are related taress.

3.0 MAINCONTENT

3.1 Definition of Some Terms - Environmental Resour ces

In order to have a firm grip of all that we are mgpito discuss under
environmental resources, it is desirous that wéndeome terms that
are related to the topic of discourse. This wotddilitate easy
understanding of the topic on hand. Some of thesas are defined
below.

) Environment: Within the context of our discussion, environment
refers to all natural features and/or the attributé nature that
surround man. These include vegetation (foresigrs, soil,
mountains, animals, sun, air, crude oil, food etc.

i) Resources. These are natural attributes that are found usefal
particular place at a particular point in time. aBles include,
oil, iron ore, coal, plant (trees), animals etc.

iii)  Reserve: This refers to the portion of the resources that loa
kept and obtained for Man’s use. This is the paat Man can
convert to wealth.

iv)  Renewable Resources. These are resources whose stock are in
continuous supply, Examples of renewable resouinekide
solar or radiant energy, water, air etc.

V) Non-renewable Resour ces. These are resources whose stock can
be exhausted. Examples include crude oil, coad, dte.

vi)  Sustainability: This has to do with the use of resource in such a
way that it continues to be available.

SELF ASSESSMENT EXERCISE 1
Define the following terms:

(i) Environment, (ii) Resources (iii) Reserve (R¢newable
(v) Non-renewable resources (vi) SustainabilityResource.
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3.2 Food Resources

Food products are a group of naturally occurringemals found in the
physical surroundings of man. Such products irelgdrbohydrates,
proteins, fats and oils. There are other non-foesburces, which are
also naturally occurring. These include, crudepmkrochemicals etc. In
this unit, only food products shall be dealt wittn subsequent units
attention will be directed at discussing other redty occurring
products/resources.

3.3 Carbohydrates

These are a group of naturally occurring compouhdscontain carbon,
hydrogen and oxygen in their molecules. Carbohgdratan be
classified into two main groups:

) Sugars (ii) non-sugars

Sugars possess names ending with-ose e.g. frughsmse, lactose,
sucrose, galactose etc. Structurally, they carhéurbe classified as
monosaccharide and disaccharides. Monosacchardesmple sugars
forming the simplest group of carbohydrates. Thayehbetween three
and six carbon atoms in their molecules. The rostmonly occurring
simple sugars in plants and animals are the heswogars. Their
chemical formula is £H;,0s. Examples are glucose (grape sugar).
Disaccharides are formed as a result of combinatidwo molecules of
monosaceharide sugars with the elimination of odéeoule of water.
Most commonly occurring disaccharide sugars inclsderose (cane
sugar), maltose (malt sugar) and lactose (milk ugahey have more
complex structures than the monosaccharides. @Ginespeaking,
sugars are crystalline in natusoluble in wateand have sweet taste.

Further classification of carbohydrates includes tolysaccharides
(non-sugars). They are formed by the condensafienlarge number of
simple sugars. Therefore, they are very large ouds and their
chemical formula is (£ Hip Os), where n is indicates a very large
number. They can be broken down by acid hydrolyei® the
component monsaccharides as the ultimate produdgzamples of
polysaccharides are, starch, glycogen (animal tstacellulose, and
insulin. They all conform to the general moleculamula (G Hio
Og), stated above in cellulose n is about 3,000. Gdgera
polysaccharides are non- crystallirtiee. amorphous) insoluble in water
and are tasteless.
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Below isfigure 3.2 showing an outline classification of carbohydrates

Carbohydrates

’ l

Sugars Non-Sugars
(sweet, soluble, crystalline) (tasteless, amorphous, insoluble)

l l

_ Polysaccharides
Monosaccharic Disaccharides (starch, cellulose, glycogen,
(e.g. galactose  (e.g. Lactose, maltos insulin etc.

fructose, glucose)

Structure of Sugars

Sugars, especially simple sugars can exist in bp#n chain or cyclic
forms. For the purpose of this course only thecstme of simple sugars
shall be shown. Disaccharides and polysaccharides more complex
structures, the structure of which transcends topes of this study/

course

H CH: OH H
c=0 = c=0
H—C -OH HO-C - H H —C - OH
HO-C -H H—C - OH HO—C - H
|—|—(|3 -OH H—C - OH HO—(,: -H
Ho-C -H CH-OH H —C - OH
CH: OH CHz OH

(a) glucose

(b) fructose

(c) galactose

CHZOH H
c—o_ H c—o_ H
O
H/|L| \‘ CHZ(‘)H/(:)H \é CH20OH ™~
H | O%
Q% OH ‘/OH (F\CQH "/ OH Q\c_c CH.OH
OoH | OH H
H OH H  own

(d) glucose
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Uses of Sugarsand Non-Sugars
a) Glucose

I it provides an immediate source of energy foe thick and
sportsmen.

. It is used in the synthesis of sweet and jam.

iii. it is a useful raw material in the productiasf ethanol by
fermentation.

(b)  Non sugar (polysaccharide)
Starch

I It is used principally as food.

. Industrially, it is used to produce ethanol andcgke.

iii. In textile industries and in the laundry, it is dsas softening
agent.

V. Used as an adhesive to fasten material.

(c) Cédlulose

I it has no food value, but it is important asgbage in our diet to
promote proper functioning of the digestive system.

. It is the main raw material used for manufastgrpaper.

iii. It is used in the manufacture of cellophanarious types of
rayon, cellulose, ethanoate (used for making fillasguers, and
textile fibers)

\Y2 It is used for making artificial leather and ipainting
automobiles.

Test for Simple Sugars

) Add Fehling’s solution | and Il to glucose solutiona test tube
and boil. A brick red precipitate is formed or

i) Add Bendict's solution to an equal amount of sugalution,
boiled and allowed to stand.

A red orangeor yellow precipitatas formed; indicating the presence of
a simple sugar.

lii)  Text for complex Sugar

First boil the complex sugar solution with dilutgdnochloric acid to
convert it to simple sugar. The resulting solut®made alkaline by the
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addition of drops of caustic soda. Then, add Beartisdsolution. A _red
orangeor yellow precipitate indicates the presence of a complgaisu

iv)  Text for Starch

Add a drop or two of dilute iodine solution to @cslof yam or boiled
rice in clean glass slide. The yam slice or ricairgturn blue black in
colour.

SELF ASSESSMENT EXERCISE 1
Gives an outline classification of the carbohydsate
34  Proteins

Proteins are a group of nitrogen containing compsuithey constitute
an important class of food. Proteins are necessanyder to build new
cells and replace old ones. Proteins are fountia@rptotoplasm of plant
cell, muscles (flesh or vertebrates, milk and cbeesl egg).

Chemically their molecules contain, carbon, hydmgexygen, nitrogen
and in some cases, sulphur. Some proteins are agnersoluble in
water but are soluble in dilute mineral acids alkdla(soluble bases).
When proteins are exposed to drastic conditionh saE excessive
heating, extreme pH or treatment by surface a@gyents, they tend to
loose their biological activity, and undergo change their properties.
Thus, is because the very delicate structure wiiegends on hydrogen
bonding and other relatively weak forces are broked the molecules
loses its shape.

All proteins be it animal or plants are built uprr smaller units called
amino acids. There are about 20 naturally occuraimgno acids. Most
proteins contain one amino group (-Nnd one carboxylic acid group
(-COOH) and are said to be neutral. Those with mitrv@n one

carboxylic acid group are said to be acidic anédé¢hwith more than one
amino group are basic. Animals proteins are byalfrom about twenty
amino acids.

Amino acids have the general formula.

R

|
H —lC — COOH

NH;
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Generally proteins can be classified as:

I Physiologically active proteins e.g enzymes, horasogic.
. Structural proteins.

Uses of proteinsto man

0] They form part of the structure of living orgams e.g a
considerable amount of proteins is found in musdieses etc.

(i)  Enzymes are proteins which catalyze biocheinprocesses and
the digestion of food.

(i)  Hormones are also proteins.

(iv) Itis essential for growth and replacemenolaf parts

(v)  Deficiency of proteins in human diet causesisealse known as
kwashiorkor.

Test for proteins

Addition of Millions reagent to a colloidal soluticof protein which is
heated gives a deep red colour or precipitate.

SELF ASSESSMENT EXERCISE 2

1. How can you classify proteins?
2. Outline any 5 uses of proteins

3.4 Vegetable Oilsand Animal Fats

Vegetable oils and animal fats are widely distouin both plants and
animals. Along with carbohydrates, proteins andarahsalts, they are
necessary component of man’s diet.

Oil and fats are lipids. They are substances whiohtain a high
percentage of carbon, hydrogen, but very little gety ~ They are
examples of estergats have two main functions. They provide eperg
(mass for mass two and a half times energy as rasatarbohydrates)
and they are also carriers of the vitamins A,D,B En(Vitamins B and

C are water soluble).

The products on hydrolysis of vegetable oils andnah fats with
caustic soda, indicate that they are esters of &ragn carboxylic acids.
The other products of the hydrolysis is the trilgacohol, propane 1,
2, 3-triol, commonly known as glycerol. Naturatigcurring materials
such as corn- oil cottonseed oil, coconut oil,otall bacon grease and
butter are all triglycerides of different carboxyhcids.
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Production of Margarine

Selected vegetable oils such as groundnuts, patmekpalm oil which

have been highly refined are hydrogenated (thae#ed to about 266

in the presence of a catalyst of finely dividedkei¢c and hydrogen
bubbled under 2-5 atmospheric pressure). The kgihated oil is
emulsified with 17% by mass of milk, which has beeitured to give it
flavour. Vitamins A and D are then added to incesth® food value.

Saponification

When a fat or oil is hydrolyzed by prolonged hygsi$ with caustic
soda or caustic potash, it is converted into thiiuso salt of the acid
and propane 1, 2, 3-triol. The sodium or potassaaits of the acid
constitute soaps and the process is known as gagadioin

|CHZOOC-R |CI~jOH RCOONa
|
FH.OOC-F% +3NaOh —> |CHOH REOONa
|
CH,00C-R'  alkali lCHOH + RCOO.Na
Fat propane soaps
1, 2, 3 —triol

Fats and oils are also used to prepare detergdnth\are also sodium
salts of long chain fatty acids. The process ainfation follows a series
of chemical reaction steps. The commercial usalahcude, the use of
peanut oil for making margarine, cornoil is used dooking and castor
oil is used as a powerful purgative.

40 CONCLUSION

Man is blessed with abundant food resources irimgronment. These
food resources are naturally occurring. They ara@lable in various
forms, derivable from plants and animals. Apaonirproviding men
with nourishment, these food resources provideulseéans of energy,

body maintenance, growth and repairs. These fesdurces are also of
commercial value.

5.0 SUMMARY
In this unit, you have learnt the following:

. Man’s environment is endowed with abundant natgsburces.
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o These natural (food) resources exist as carbolgglrairoteins,
and fats and oils.

. Resources are natural endowment found in man’ssodings.

. Other naturally occurring resources but non-foosbueces also
exist in man’s environment.

. All the food resources are found to be useful tonma
domestically, commercially and industrially.

. In addition, they provide man with energy, maintese growth
and repairs.

6.0 TUTOR-MARKED ASSIGNMENT
1. Write short notes on,

a) Structure of carbohydrates
b) Structure of proteins

2. What are the uses of fats and oils?
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1.0 INTRODUCTION

In the previous unit we discussed about naturatycts (resources)
with particular emphasis on food products. In st emphasis shall
shift to another natural product (rubber) foundhuman environment
that has been found very useful to mankind. Yol also learn in this
unit about Rubber-related products such as sywthetiber, vulcanized
rubber and plastics.

20 OBJECTIVES

At the end of this unit, you should be able to:

. explain the meaning of raw rubber

. describe briefly the production of raw rubber

. mention any five synthetic rubbers state their tarent
monomers

. outline the uses of each of the synthetic rubbesstimned in (1)
above.

3.0 MAINCONTENT

3.1 TheRaw Rubber

Raw rubber is a natural product (resource) whichbtined from the
rubber tree (plant). The Biological name for thinp is Hevea
brasiliensis It is made by making a cut on the tree bark, arttlick

white liquid called latex oozes out; when the laisxcollected and
heated, it changes into an elastic solid callednmawer The rubber is a
tough smooth and clear material. If it is masadaby tearing into
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shreds, it turns into putty-like mass which camti@ded. It remains a
plastic and it is readily deformed. If sulphuradded to raw rubber
during mastication, and the masticated rubber isipua mould, and
molded to shape and heated, it forms an elastiemad which is not
permanently deformed. Chemically, raw rubber is enag of 2-methyl
buta-1, 3-diene monomers known_as isoprene

SELF ASSESSMENT EXERCISE 1
Describe briefly the process by which raw rubben&de.
3.2 Synthetic Products

In order to make the best use of the opportunityvipled by nature in
raw or natural rubber, man has made frantic efftwtshange the raw
rubber to the forms that can be of immense beteefiim. This has led
to the production of derived products such as:

a) Vulcanized rubber

b) Synthetic rubber

a) Vulcanized Rubber

Natural rubber is soft because there are few dmoks-and it is easily
oxidized because of the large number of double bomesent. To
rectify this and convert rubber into a form suigabdr such purposes as
car tyresit is vulcanizedVulcanization involves treating natural rubber
with sulphur which forms cross linkages using tleilde bonds. The
product is both harder and more resistant to oxidathan natural
rubber. In this condition rubber is a thermosegttimaterial (plastic) (i.e.
after heating and molding, it remains set and whesated again will not
soften.

When rubber is vulcanized, the sulphur forms, bomids the molecules
during heating. On cooking, the mastication hasemtiangled the
molecules and the sulphur has linked the molecules.

b) Synthetic Rubber

Synthetic rubber is made from a variety of unsatgdr@ompounds. The
first synthetic rubber was poly (2-chloro buta #j8ne) or_neoprene
Synthetic rubber does not occur naturally. It fieero made by co-
polymerising but 1,3-chene with syrene in the prapo of 75 percent
to 85 percent styrene. The polymerization ageahiaqueous emulsion
of potassium persulphate. Neoprene is an exanfpdgrihetic rubber
which is very similar to natural rubber, made fr@chlorobuta 1,3-
diene (chloroprene). An aqueous emulsion of ch&oprpolymerizes at
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30°c forming neoprene the synthetic rubber. Otherttstic rubbers
have been made such as styrenebutadiene rubber) (BB&kol, poly
(buta 1, 3-diene) and poly (2-methyl propene) esthSBR is the most
useful, and all-purpose synthetic rubber.

SBR is obtained by the copolymerization of pherhgeke (styrene) with
three parts of aqueous buta 1, 3-diene. It isaniied by carefully
heating it with about 3 percent by mass of sulphtinis gives SBR and
synthetic rubber. It has characteristic elastiaitg hardness.

SBR rubber is often used in making vehicle tyresl doot-wears
because of its high resistance to abrasion. Othebers are butyl
rubber, a copolymer of but — 1-ene and 2-methyB-Hliene. After
vulcanization, it is used for inngéubesand other uses which require a
soft rubber Neoprene described above, (i.e. copolymer dfl@robuta
1,3-diene and 2-methy 1 buta 1,3-diere) is usechfses shoot heels
and_burisertubing

SELF ASSESSMENT EXERCISE 2

1. Mention any five synthetic rubbers state their tibunesnt

monomers.

2. Outline the uses of each of the synthetic rubbeentioned in (1)
above.

3.3 Plastics

A plastic is a substance that is molded in a hesgrand hardens on
cooking. The first plastic materials (celluloidere made in 1868, on
commercial scale. It was made from cellulose aachghor. It was

used to make photographic filea variety of small articles. It was
highly inflammable, though other plastics have éwalty replaced it.

The next important one was bakelite invented in91%hd is mainly

used for small articles such as cups, and edpeaiessories, due to
its insulating nature. It is also important in tevelopment of radio
receivers, and transmitters since that time sewettadr plastics have
been synthesized.

Types of Plastics
There are two main types of industrial plastickied3e are:

)] Thermoplastic plastics
1)) Thermosetting plastics
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I Thermoplastic Plastics

These are materials which often on heating and tieder again on
cooling. They are also known as thermo softenirgtpis On heating,
they can be remolded to desired shapes. Therneosiodt plastics are
usually linear molecules which are held togethewegk van der waal’s
bonding. The weak van der waal's forces are usuhififurbed by heat,
and equally easily reform when the compound isexbol

Polythene (polyethylene) is a typical example @rthoplastic material.
The basic unit of polythene is ethene@+ CH,). Ethene polymerises
when subjected to high temperatures and pressaréseipresence of
little oxygen into a substance called polythend. cdnsists of long

chains of many hundreds of ethane molecules jdiogether, polythene
which is a plastic is tough, light and easily maldeto shapes. Other
examples of thermoplastics include, polyprene, ftghgne, Nylon

terylene and Perspex.

ii. Thermosetting Plastics

These are plastic materials that remain set andeating will not
soften for any possible remolding. Thermosettingemals (plastics),
once they have been molded, cannot be softened iSbecause their
formation involves chemical bonds forming acros® thmolecule
between the polymeric chains. The energy necessafyreak any
linkages in the resulting macromolecules results d¢hemical
decomposition.

Polyvinyl/chloride, (PVC) is an example of thermibiswgy plastics. It is
formed when vinyl chloride polymerises under presso the presence
of oxygen. It is used in the manufacture of glovéiscan also be used
in such things as handbagsincoats, luggagdank liningsetc. It can
equally be molded into plastic articles such asind electrical
insulation radio componentand_cable coveringsBakeliteis one of the
earliest examples of thermosetting plastics usadaking light objects.
Other example include, urea methanal.

SELF ASSESSMENT EXERCISE 3
1. What are (a) Thermoplastics (b) Thermosets?

2. Give examples of themosets and thermoplasticsingtdheir
uses.
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Desirable Properties of Plastics

Practically, everything around us is made of some kf plastic. The
following conditions have made our present plaatje possible.

)] Plastics have properties that make them suitable niany
purposes. They are strong, but light, inert to \&ater and other
chemicals, resistant to fungal and bacterial ata@nd good
insulators of heat and electricity.

i) They can be molded into any desired shape andresgents;
they can be made into hard, rigid blocks, thin ifdéx sheets,
fibres that can be made into ropes and fabrics \aarg light
foams. They also have a wide range of application.

iii)  The raw materials for manufacture of plastics aradily and
cheaply available from the refining of crude oflhe boom of the
plastic industries has contributed to the growthtlué plastic
industry.

ilv)  Plastic materials can be produced at very low dnstusing
moulds and automated manufacturing processes.

Problems Associated with the use of Plastics

There is a heavy dependence on crude oil, sinceghetmicals provide
the bulk of the raw materials needed for makingtuda. This poses a
serious problem as the world’s oil supply is exhidles Alternative
energy sources that are being explored do not ¢geeoie raw materials
needed for making plastics.

Most plastic materials are non-biodegradable anch cet be
decomposed/broken down by microbial action into pd&morganic
forms. Therefore, they cause serious land pollupoosblem. Burning
plastic objects would not be a good alternativethés would liberate
toxic vapours or gases into the atmosphere, theredoysing air
pollution.

40 CONCLUSION

In this unit, you have been exposed to the fadtriten is endowed with
other natural resources in addition to the nattoad products. As a
result of his interaction with the environment dnsl quest to maximize
the use of the abundant resources his at disp@sa been able to
synthesize a number of other products which haweide range of
applications.
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5.0 SUMMARY

In this unit you have learnt about the following:

6.0

1.

2.

3.

7.0

Rubber is a natural product obtained from the latiethe rubber
tree.

Apart from the natural rubber (raw rubber), thetsoaexist
synthetic ones (vulcanized and synthetic).

Rubber is needed in making car tyres, tubings, $jacg®e heels
and Bunsen tubing.

Plastic is a synthetic product which is of immemaportance to
man.

There are two main kinds of plastics. These include
thermoplastics (themosoftening) and thermosettlagtizs

The two forms of plastics are very useful, domedic
commercially and industrially.

Man is able to derive maximum utilization from glagroducts
because of certain striking features that make tmamipulable.
The boom which the plastic industry now enjoys nsmon
dwindle unless the problems of over dependence on
petrochemical products as the only source of raienads for
making plastics is promptly addressed.

TUTOR-MARKED ASSIGNMENT

Distinguish clearly between natural (raw) rubbed aynthetic
rubber

What are the likely problems which may confréiné plastic
industries in the near future?

What are the prospects of the plastic industry?
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1.0 INTRODUCTION

In the last two units, we have been discussing soataral resources
with which man is richly endowed. The units wesglidated to natural
food resources and important tree resource (rublidesides these
natural resources, a number of other abundant depiosther natural

resources abound beneath the earth crust. Thsearces are termed
mineral resources Nigeria is one of the few countries that is lych
endowed with the presence of these mineral ressufeeamples of

such resources are lron ore, petroleum, bitumeal, dimestone etc.

This unit will be committed to discussing these enal resources.

20 OBJECTIVES

At the end of this unit, you should be able to:

o identify the mineral resources in Nigeria

o state the location of these mineral resources geia

) state the importance of these mineral resourcesatkind

. state some of the problems associated with theladpilely of

these mineral resources.
3.0 MAINCONTENT

3.1 IronOre

Iron ore is one of the indispensable metals, neefdedindustrial
development, because it is a constituent of evguypenent machine
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tools, automobilestc. and materials used in homes, and industras.
is usually found in the combined state as; argually in combination
with oxygen.

Examples of these include hematite f kg siderite (EC0Q;) and
magnetite (Fg,). The extraction of iron from its ores involveseth
removal of impurities followed by reduction of tbgide at a very high
temperature in a blast furnace.

Deposits of iron ore are found scattered all ovegeNa such places
include Agbaja, Hakpe, Ajabonoko, Kotokarfi, Agben@kudu, Nsude
hills and Muro hills. Iron ore deposit is the beck of steel industry
and with about 3 billion tones of iron ore resemethe country, one
would expect the steel industry to be working dt ¢dapacity. This is
yet to be realized as our major steel industrigaqkuta, Hakpe, Aladja,
and Oshogbo) are either at the construction stageemg forced to
close down due to non-availability of raw materials

Some of the factors militating against the expededelopment of steel
industry in Nigeria include,

) Extraction of iron from its ore is a capital interesproject which
demands huge and consistent funding. This is m\why the
yet-to-take off Ajaokuta steel industry will supphgw iron to
other steel industries, when it finally takes off.

1)) The extraction of iron from its ore also involvedvanced
technology that requires a large number of expestis

iii)  There is the problem of lack of cooperation fronsth@mmunity
where iron ore deposit occurs as a result of jpélitig

Iv)  Frequent change in government and government pslmver the
years has not helped matters in this connection.

V) Government insincerity and lack of commitment todear
developing this sector of the economy poses angifodriem.

vi)  Another major problem is financial misappropriation

SELF ASSESSMENT EXERCISE 1

1. Mention any five states in Nigeria where iron ooelld be found

2. What factors militate against the development eélsindustry in
Nigeria?

3.2 Coal

Coal is one of the valuable natural (mineral) reses. It is a bye-
product of plant remains or debris that have beemell over a long
period of time. The physical and chemical transiaiion of the plant
debris, which prevent decay usually lead to thengdron of coal. The
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transformation of plant debris into coal is calleo@lification which
may take million of years to achieve.

Coalification takes place in six fairly district drsuccessive stages.
These are the peat, lignite, sub-bituminous, bitwus, semi-anthracite
and anthracite stages. The quality of the coahéar depends on such
factors as the nature of the starting plant deldemperaturepressure
moisture contenioxygen contentacidity etc.

About 30 percent of world reserve of coal is foundJSA, China and
former U. S. S. R. In Nigeria, coal was first digeced in Udi near
Enugu in 1909, but the actual mining did not comoeenntil 1915.
Several other deposits have since been discoveredsathe country in
such locations as Enugu, Ezimo, Inyi, Orukpa, Ok#saba, lafia obi
etc.

Although, exploitation of coal in Algeria startad 1915, production has
been on decline since then due to initial problerseg by the last civil
war and the recent discovery of crude oil. Otleasons for decline in
the production of coal include: its low heat outpuntidy appearance,
bulkiness which raise high transport cost, andremvinental pollution.

Uses of Goal

Coal provides a fair percentage of world’s energyrse. Its utilization
Is both domestic and industrial. At home, it i®disnainly to produce
heat energy for cooking and house warming duringd cmeather
condition. It's industrial applications include rgeration of _electric
power, forming ofindustrial boilers for steam generatiofining of

kilns, ovensetc.

In Nigeria, notable application of coal include;
a) Power Generation

) Orji power station: - which receives its supply form Enugu and
Inyi deposits.

i) Onitsha power station: - that receives its supply from Asaba and
Onitsha deposits, generating about 1200 MW (megtsyvaf

electricity.

lii)  Makurdi power station: - obtains its coal supply from Okaba and
Ogboyoga deposits.

Iv)  Numan power station: - receives coal from Gombe and Lainja
deposit.
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(b)  Cement manufacturing: - the Nigeria cement company Nkalagu
uses coal for fining its kilns.

(c) Asasourceof chemical: - A number of chemical can be derived
from coal, which are of immense industrial impodan
Examples include graphite, activated carbons, rbeerazation
materials in iron and steel making.

(d) Trangport: - Coal is used in locomotive engines.
SELF ASSESSMENT EXERCISE 2

1. Mention the stages of the formation of coal.
2. Outline 2 domestic uses and four industrial usesoaf.

3.3 Petroleum

Petroleum or crude oil is a mixture of many hydrbca compounds. It
Is a bye product of bio-transformation of remaifglants and animals.
Petroleum is separated into its fraction or cometits by fractional
distillation process. Some of the products of teéned crude oil are
gases, gasoline, kerosene, diesel, fuel oil, bituarel lubricants.

Crude oil and the associated gases provide aboyperéent of the
energy used in the world. Apart from this, somette hydrocarbon
compounds found in it serve as raw/starting mdgerf@r many
industrial products such as plastics (see unit d&)g, textile material,
soap and detergent etc. All these made petroleube tmost treasured
and cherished natural resources. A number of eplodits have been
discovered in Nigeria after the initial location1856 at Olobiri. About
thirteen states across the country have been d@gsujnoil producing
states. In all the states oil exploration and exglion are at different
stages of development. Today, Nigeria producesitabdillion barrels
of crude oil and exports more than 85 percent oftb&l production
earn currency. However large deposit of crudernolligeria led to the
establishment of four refineries in port Harcokgduna, and Watrri.
However recent happenings, reveal that Nigeriansholo enjoy, the
maximum economic benefit they ought to have enjoyern its
resource. The following are some of the reasons.

)] Oil spillage.

1)) The Niger-Delta crisis

1)) Problem of environmental pollution

iv)  Perennial scarcity of petroleum products.

V) Politicking

vi)  Over dependence on crude oil for income.

vi)  Environmental degradation arising from oil exploda
activities.
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SELF ASSESSMENT EXERCISE 3

1. Why has Nigerian been denied maximum benefit atteuftom
crude oil?
2. Suggest ways of combating these problems.

I nfluence of Petroleum on Nigerian Economy

The oil industry has dominated the world’s econostene for quite
some time. The impact has been both positive agdtive on the lives
of Nigerians. Some of these are discussed in gdusas.

a) The positive influence include

)] Socio-economically, the oil industry dictates tlaee of political,
social and cultural progress in this country. \aity every aspect
of our lives has been influenced directly or indihg by
petroleum.

i) The crude oil resource has enhanced the growth igéridns
natural income since the late 1960, when it bec#memajor
source of government revenue.

The Negative | mpacts

The following are some of the problems posed bypilesence of crude
oil in our society.

. Oil spilage arising from normal operations or spifrom
piperuptures.

J Loss or destruction of land.

o Destruction of land to construct pads for wellspghines or
storage tanks.

. Land sinking as oil and gas are withdrawn

) Pollution of surface and ground waters arising fnam-off and
leaking from damaged pipes

. Air pollution by hydrocarbon compounds and sulphur
compounds.

. Release of drilling muds which may contain heavyaisesuch as
barium which is toxic to aquatic plants and animals

) Aesthetic degradation from the presence of off slal-drilling

platforms which some people considered to be utlgigh
SELF ASSESSMENT EXERCISE 4

Write a brief but concise essay on the problems praspects of
Nigeria’s crude oil on Nigerians.
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3.4 Bitumen

Bitumen is another fossil fuel which Nigeria is $8ed with. The term
bitumen and Asphalt are often used interchangeabty.the purpose of
this course, asphalt will be regarded as mixturdiafmen and some
impurities. Bitumen can be defined as a class latko and dark
coloured solid semi-solid or viscous substancesturabh or

manufactured, composed principally of high moleculaass
hydrocarbon of which aspartic tar, pitches and aliphes are typical.

Uses of Bitumen/Asphalt

) The main application of bitumen is found in constion
highway streets, and drive ways air fields, parkarga, petrol
station and industrial floors, tennis courts amaygirounds, such
as basket balls floors.

1)) Asphalt is good in roofing all kinds of buildinganging from
individual homes and factory buildings.

1)) Bitumen can be converted into synthetic crude, framich
petrol, diesel, kerosene, grease are obtained.

iv)  In the production of sulphuric acid, phenol, anttr@ehemicals.

V) In the protective coating and hydraulic structure

vi)  In the manufacture of battery cases, tyre, autantatike lining
and insulating and sound proofing.

SELF ASSESSMENT EXERCISE 5

Outline the uses of asphalt/bitumen.
3.5 Limestone

Limestone is a sedimentary rock whose major compmoree calcium
carbonate. Other constituents of limestone arg alan, pyrite, quartz
and magnesium. There are two main theories orstione formation.

These include:

) Biogenic precipitation from sea water. Limestoasulting from
this source is referred to as autochthonous linmesto

1)) Allochthonous limestone, believed to have been &mnfiorm
mechanical transportation and deposition of pretag
limestone.

Limestone is an important environmental resources ithe basic raw
material for the manufacture of cementdhere are many deposit of
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Limestone in Nigeria in areas like Nkalagu, Ewekoifawsing,
Ogbolokuta, Yandev, Kanbanu and Ashaka.

It also funds its application in the manufacturdetilizers (especially
phosphate-rich fertilizers), in addition, thermakcdmposition of
limestone gives lime and carbon (iv) oxide. legually very important
in glass manufacturing.

40 CONCLUSION

No doubt, Nigeria is endowed with quite a numbemaferal resources,
which if properly harnessed can lift the standafdlieing of her
citizenry. However, there is need for standingamatl policy for proper
management and utilization of these God-given nessu Preservation,
renewal and regeneration of natural resources dimiembarked upon,
while illegal mining should be completely wiped-out

50 SUMMARY

o There is abundant supply of mineral resources gehf.

o These mineral resources are located across theewdmlintry,
Nigeria.

. The presence of these mineral resources in our@mient has a

lot of socio-economic influence. A number of probkeare also
associated with their exploration and utilization.

) Examples of the mineral resources that we havausissa in this
unit include, coal, petroleum, between, Iron ord Bmestone.

6.0 TUTOR-MARKED ASSIGNMENT

1. Advance reasons for the decline in the level ofdpobion of the
coal industry in Nigeria.
2. What are the uses of (a) Bitumen/asphalt (b) Liomes?
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1.0 INTRODUCTION

In this unit, you would be exposed to resources héure has provided
man in vegetation and water bodies. These twouress are natural
and renewable. You will also be exposed to theecoc importance of
these two natural resources as they affect man.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

list and explain the different kinds of vegetatiorNigeria
state the economic importance of Nigeria naturgkvation
list the importance of water resources to mankind
describe the limitations of Nigeria water resource.

3.0 MAINCONTENT

3.1 Vegetation Resource

The natural vegetation of a particular place referthe community of
plants that covers the region. These include tae@elsgrasses, which are
of natural origin. It covers both the natural anan-made vegetation of
an area. The vegetation forest depends largelyiom factors, solil type,
fall, and human activities. Nigeria has two maiistidct natural
vegetation belts. These are forest and savannah.
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Soil and Rainfall constitute two major factors whidetermine the type
of vegetation in an area. Soil for example is atome of mineral
matters, humus, water, air and micro-organismsisSary in their
chemical composition from place to place becausg #ne derived from
the underlying rock materials. Some countriesesr@owed with fertile
soil for cultivating virtually all types of cropsNigeria has soil types
that are suitable for treemnd _arable cropse.g. cocoa, rubber, coffee,
timber, gedu, cassia which are examples of tredsfamd/cash crops
such as beans, cotton, melon, corn etc.

In desert regions, the soil lacks essential plantients and required
moisture to support plant population, be it treedomd crops. Soill,
apart from supporting plant population, is alsofuls&@ making potsand

building houses

SELF ASSESSMENT EXERCISE 1
Discuss the role of soil in sustaining plant popalain an area.
Typesof Forestsin Nigeria

As stated earlier on, Nigeria vegetation can bestii@d into forest and
savanna. This section will be committed to discugshe various kinds
of forest and their economic values.

In Nigeria, three kinds of forests can be identfiehese are, the
mangrove swamp forgsthe evergreen rain forest and the higher open
forest The mangrove swamp forest is often referredssalt water
swamp because the soil is water logged by salineerwdhe major
economic plant (the mangrove) which occurs in déife species is used
in building canoes and boat, coconut is anotherrsomfeature of the
mangrove forest.

The evergreen rain forest is found immediately irdvaf the salt water
swamp forest. The forest is characterized by heawnfall. The forest
houses big tree with large buttresses. Exampleuoh drees include
Rafia palmwhich is usually tapped for a sweet local wine

The high or open forest is also characterized gi hainfall. The forest
is arranged vertically in three distinct layersdzh®n the height of the
trees. The lower storey consists of shrubs andsfevhich form

undergrowths. This middle storey are plants ofual2®-30 metres high
with dark green leaves. The trunks of the treesnaredy, making them
useful for many purposes. The top storey is pdpdlavith tall trees
which may be up to 60 meters in height. Examplee®s that may be
found in this region include, Iroko, mahogany, toap cedar. This
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region also supports the cultivation of many treshccrops such as
cocoa rubber coffee etc.

SELF ASSESSMENT EXERCISE 2

Describe the features of the following

a) Mangrove rainforest (b) Evergreen rainforestHigh open forest
Savanna Vegetation in Nigeria

Three distinct savanna belts can also be identifiddigeria. These are
the Guinea Savann8&udan Savanrend the Sahéavanna

The Guinea savanna occurs mostly in the middle diethe country
where the annual vain fall is between 100-150 cr@rassis the
predominant plant here; dotted with economic tregsh as oil bean
locust bean sheabutter and _isoberlinaThe Guinea savanna is often
called parkland savanna because of the arrangevhgriisses and trees,
which appears like a park.

The Sudan savanna lies to the north of guinea savavhere the annual
rainfall is less than 100 cm. It consists mainly sifort grasses.
Economic plants found in this region include dunnpahe silkcotton
and baobab trees. The Sudan savanna also supipertsiltivation of
crops such as cottpmillet, groundnutand rearing of cattle

Areas in Nigeria with annual rainfall of less th&0 cm are often
referred to as Sahel savanna. They usually experilemg period of dry
season (between 8-10 months) every year. Theisxedually covered
with very short grasses, which are sparsely dotgd thorny shrubs
like acacia and gum Arabic tree.

SELF ASSESSMENT EXERCISE 3

Write a detailed but concise essay on savannaatgein Nigeria.

3.2 Economic Valuesof the Natural Vegetation

In this section, we shall examine the benefitshefviegetation resources
in Nigeria. The forest habours trees such asolrékahogamy etc. and
as a result produces timber from which plans ardemhumbering and
associated activities like saw milling provide jobportunities for a
sizeable number of Nigerians. Planks, which arelpced from timbers
are used for roofing houses, constructing canoes fan making
fumitories. In recent times, Nigerian timbers anidngs are being
exported to neighbouring African countries.
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Bamboo and some other trees found in the forestsamdnna serve as
major raw material for pulp and paper industry. éreand grasses
remain very good sources of heat energy for coolinipe rural areas.

Recurring shortages of kerosene and cooking gas Inaade urban

dwellers to turn to forest products for energy asstrfamilies in cities

now take solace in the use of charcoal for cookiRgrests also harbour
animals which serves as sources of animal protgimen.

The savanna belt which is predominantly coverecd wjtasses is an
extensive pasture land which allows for the reawhganimals in the
area. Substantial amount of meat consumed incthusitry come from
this part of the country. Animals like caftleheepand goats of various
species are reared in a large scale in this araae €rops such as
groundnutand Coltonare also grown in this region. Conversely, the
forest zone supports the cultivation of cash cspsh as cocqaoffee
palm, rubber etc. Food crops grown in the foregior include yam,
cassava, maize etc. It should be placed on reibat cotton, cocoa,
and groundnut were the mainstay of Nigeria’'s econdrefore the
discovery of crude oil.

Health wise, the natural vegetation has contributechensely to the
well being of Nigerians. The use of the bafiuit, leavesor rootsof
some plants for the treatment of different kindscliinate or diseases
are enormous. The contribution of vegetation ressgito tourism and
reserves are also worthy of mentioning.

3.3 Decline of Nigeria Vegetation Resour ces

Nigeria vegetation being an exhaustible resourdbeugh can be
replenished if properly managed, is found to béhendecline, in quality
and quantity. The following are some of the factdhat have
contributed to this.

) Bush banning

1)) Developmental activities

1)) Overgrazing

Iv)  Mining and exploitation activities
V) Lumbering

vi)  Natural factors (e.g. long drought)
vii)  Agricultural activities.

SELF ASSESSMENT EXERCISE 4

Write a short note on the economic values of Nay&latural vegetation
to Nigerians.
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3.4 Water Resources

Water resource consists of the rivelakesstreams springs seasand

oceans Nigeria is equally endowed with notable exampdéshese
water resources. Notable rivers in Nigeria inclixiger, Benne, Osun
Hadejia, Sokoto, Kadina. etc. there is also lakadCim Nigeria, while
Nigeria is bound in the south by the Atlantic ocean

The features of rivers in Nigeria include.

) The volume of water in them varies from seasoreasasn.

i) Rivers in the south take off from the western hagldls and flow
to the sea, whereas rivers in the northern patth@fcountry take
off from the North central plateau and move in eliént
directions.

1)) Nigerian rivers are located with weathered parttted soil on
which they flow. Some of these materials remainpsuded in
the water while some are dissolved.

Iv)  The topography of the land on which they flow hagraat
influence on their usage. For instance, rivers d@natintercropped
by many rapids are suitable for building dams fgdrioelectric
power generation, whereas, rivers with little or rapids are
suitable for navigation.

V) Nigeria rivers vary in length. For instance, Rivdiger and
Benue are the two long rivers in Nigeria that htver sources
outside Nigeria. Other short but notable riverdude, Sokoto,
Osun, Ogun Hadejia, Imo Owerri and Katsina etc.

SELF ASSESSMENT EXERCISE 5
Mention the features of Nigeria rivers.
3.5 Nigerian Water asa Resource

Water is one of the indispensable needs of mancdtdributions to
man’s well-being is unquantifiable. Starting fromnhe, water is needed
by man for drinking, cooking and other domestic suseMan also
depends on rivers and streams as sources of veateodking and other
domestic purposes.

Apart from domestic utilization, majority of theduastries require water
in large quantity for their operations. These uie washing
production generation of steam@nd cooling etc. Some industries rely so
much on water that they have to be cited very ctossource of water
(river) e.g. Nigerian sugar company limited, Bacltecated near river,
Niger.
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Agriculturally, water is important in food produeti. Rivers and
streams harbour a wide variety of fish and otheraéiq animals which
serve as sources of proteins. A number of RivesirBauthorities have
been established to raise the level of food pradndh the country in
addition to providing job opportunities for theizgnry. In the same
vein, some rivers have been dammed for the purpbsgenerating
electricity e.g. Kanji Dam (Niger) and Shiroro dafaduna), Lagos,
port Harcourt and Calabar seaports were built duthé¢ fact that the
towns are very close to the atlantic ocean. Thdspare of great
economic values to Nigeria as goods imported imt@xgorted out of
the country pass through them.

In the area of transport, inland rivers serve aansef inter-and intra-
city movements of people and goods. The peopléenriverrine areas
and people living around rivers such as Nigeriait$ba, Benne depend
mainly on navigation for the movement of goods pedple.

SELF ASSESSMENT EXERCISE 6

Name any five rivers in Nigeria, stating their lboa and their
economic value.

3.6 SomeLimitationsof Nigeria Water Resour ces

Below are some of the limitation of Nigeria watesources (rivers).

o Seasonal variation in volume of water in our rivers

) Hardness of water, which makes it unstable for some
applications.

o The presence of some land forms along the courfsegeos e.g.
hinders navigation.

) Industrial activities which have rendered some ravanfit for

both domestic and industrial application e.g. dah in olil
producing areas.

40 CONCLUSION

It is evidenced from our discussion in this uniatthwater is an
indispensable natural resource which nature hasded man with. The
role of water in the well-being of man is unquaabfe. Its
contributions to man’s wellbeing can be seen indheas of drinking,
crop production, energy generation, transportagtm you have also
learnt about some Nigerian, rivers and their imgooece and limitations.
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5.0 SUMMARY

In this unit, you have learnt the following things:

. Water is an indispensable resource at man’s dikposa

) Water harbours fish, and other valuable aquatienals which
serve as one major source of man’s animal proteins.

. Water is very useful in cooking, washing energy/pow
generation, and in industries.

o There are notable rivers in Nigeria, such as RivgeN Benue,
Hadejia, Sokoto, Imo and Owerri etc.

) Nigeria rivers provide for inter-and intra-city migportation of
goods and people.

) People living in the river-rine areas depend laygel water as a
means of transporting goods and services.

. Water is also important in crop production.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss the role of water as an in dispensableuresoat man’s
disposal.
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1.0 INTRODUCTION

It is an established fact that, man has an aburaltaay of resources at
his disposal that are continuously being harnessedis well-being.
For instance, the roles of these resources in thasaof nourishment,
energy generation, housing, building, transponmatiand income
generation are unquantifiable. But the rate at Wwithese resources are
disappearing from our environment is alarming, stinat a drastic step
is desirous in order to ensure continuous suppty arailability of the
resources. In the light of this, this unit willcies on efforts being made
to ensure continuous and steady supply of resourtesugh
conservation.

20 OBJECTIVES

At the end of this unit, you should be able to:

o define the term conservation

. outline the need for conservation of resources

. mention some organizations that are responsibledoservation
the world over

. distinguish between renewable and non-renewabteiress

. mention and explain the various methods of consiemvaof
resources.
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3.0 MAINCONTENT

3.1 Meaning and the Need for Conservation

At the beginning of this unit, it was shown thag tlvorld’s resources at
man’s disposal are fast disappearing from the Eadbrface. Man’s
activities in agriculture, fishing, dumping of refiin water has made
water bodies so bacteria-ridden, that he can rreitiek nor swim in it.
The water bodies are filled with junks and refulsat tone can hardly
Imagine its once natural beauty.

They present environmental crisis has risen becawssehas in various
ways disrupted the natural cycle of life which cuerize the
ecosystem. As such anything removed from the etesy need
replacement. While deforestation, soil loss, degtiad of water sheds,
loss of vital water supplies and reduced agricalt@roductively pose
serious problems, to continued development, theyagrart of a broader
problems that desire urgent attention. Along witlse are the problems
of misuse of_chemical¢dangerous) shortages of domestic supply of
enerqy over fishing overgrazingand marine pollutionThese pose the
serious problem of impeding our development inrtear future.

With man’s activities and associated environmentalzards and
problems, the only saving grace for man is to ekloara very speedy
and effective conservation efforts and environmidatkication.

However, the main issue is whether or not man shewploit natural
resources. The main crux of the matter is thateserves the duty to
preserve the total environment even while explorsmme of its
resources and exploitation must be sustained. Macti®ns should be
such that serve the needs and desires of the prgseeration, without
compromising the survival and well-being of futweneration. This is
what conservation stands for. Hence we can defingarvatioras “the
wise use of naturally available resources in suckag that wastage,
loss and harm are prevented or reduced

Generally, conservation involves exploitation oftumal resources
through rational use to ensure their continued arsg preserving the
guality or original nature of the natural resources

Having discussed the meaning of conservation, whah are the

rationale for conserving our natural resourcesas@as for conservation
include.
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) To reduce indiscriminate destruction of naturaliesnment

i) To preserve rare and valuable species of animalsptants for
future generation to recognize; thereby preventitigeir
extinction.

i)  To preserve naturally beautiful sceneries e.g. O8swogbo,
Ikogosi warm spring etc for their aesthetic values.

Iv)  To ensure steady and continuous cycling of somecsaaineral
resources such as gold, tin, silver etc.

V) To enhance man’s continued use of natural resowuek as
water, animals, plants and food resources.

vi) To ensure steady supply of mineral resources faearh
purposes and,

vii)  For prevention of natural ecosystem.

SELF ASSESSMENT EXERCISE 1

Why is it necessary that man should conserve higalaesources?

3.2 Somelnternational Concerns of Conservation

Conservation efforts in the world and indeed Nigdrave been a great
concern for the United Nations to the extent that EARTH SUMMIT
was held between June 1-12 1992 at Rio de Jertgrazjl. Similarly
UN held a conference on Environment and Developr{leNICED) the
conference sought to promote environmental codslots.

The Global Ecological Marshall Plan (GEMP), by 1989&nned to seek
support for saving the environment with the mottGeeping this earth
habitable for our children’. The GEMP has the faliog objectives to
achieve.

)] To protect the climate

1)) To save the tropical forest

lii)  To stabilize the population and

iv)  To promote East-West environmental cooperation.

The effect of increasing population of the worlddaits attendant
poverty which has direct link with environmentabdadation has a high
correlation between poverty and pollution as nobsd the world
commission and development (WCED) also known asn&tand
Report which says in the World Health Magazine @0 that.

“Poverty pollutes the environment, creating
environmental chaos in different ways. Those who
are poor and hungry will often destroy the
environment in order to survive.
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It went further to say that people activities wikksult into such
environmental hazards as deforestation, overgrazimgr use of
marginal land, overcrowding etc. The internationalion for the
conservation of Natural Resources (IUCN) workinglemthe auspices
of Ecosystem Conservation Group (EGG) publishedbakld'the Red
Data Books”. The book published information abo&6 2ypes of fish,
189 amphibians and reptiles, 428 birds and 385 nmamnThey also
described 250 out of the estimated 25,000 endadggrecies of plants
and 200 examples of threatened insects, mollusmslss worms and
other invertebrates.

3.3 Conservation Agencies

There are bodies whether government or private whre responsible
for conserving natural resources. These include

)] The federal government and state government thie faavs on
conservation. For example in 1983, the Nigeria eoration
foundation was established to conserve forest aluflife.

1)) The local governments also enact conservation &ws-lor
regulation and enforce them.

i)  The ministries of agriculture and natural resolatéhe state and
federal levels have officials and departments resiate for soll,
forest, animals and water conservation.

Voluntary agencies or organizations also promoteseovation,
such include;

a) The society for the promotion of kindness to ansv(&. P. K. A)
which are established in some of our educatiorsititions.

b) The Natural wildlife conservation society (N. W. &).is another
body having conservation concern.

C) In countries like Britain there is the Royal sogidbr the
prevention of cruelty to animals (R. S. P. E. A))

SELF ASSESSMENT EXERCISE 2

1. Mention any four international organization thabwled concern
for conservation.
2. Mention any five agencies in charge of conservatiadNigeria

34 Conservationin Nigeria

Renewable and non-renewable resources form the aotbe much
depleted natural resources with which Nigeria idosved. Renewable
resources include those resources from forestslliteil fisheries, soill
and water. These are natural resources which cbeldegenerated.
Non-renewable resources cannot be regenerated. [Hesmmare
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petroleum, limestone, coal etc. uncontrolled andliseriminate
exploitation of these resources coupled with exergasing population
has made reservation programme inevitable in Nageri

Part of the conservation efforts in Nigeria hadrbt#e establishment of
National parks set up to pursue conservation atehbad development
of the nation’s natural resources for the futuregrking towards

sustainable development efforts for the much needdi@éf to the

communities that live in harmony with the parks thation and

humanity in general. The parks were set up toegmesendangered
species such as, elephants, leopards, pythonspahiee etc. It was
also meant to preserve timber species that areyl@iploited on daily
basis, and to prevent indiscriminate felling ofese(especially the
mature ones).

Furthermore, the Natural Resources Conservation n&bu
(NARESCON) was established by Decree No 50 of 1%8%
inaugurated in February, 1991 in fulfillment of BO®AU conservation
treaty on protection of plants and animals to wiNdfgeria is a party.

The Biological Resources Development Departmeneutite auspices
of the NARESCON has been promoting research intbesrtourage the
development of indigenous vegetables, ornamentald medicinal
plants. It is also the duty of NARESCON to locaiies and species of
conservation interest, sharing responsibility foe tonservation of Tran
boundary biomes. It also emphasizes sustainabf@agesment areas in
productive use of timber wood grazing and othee$oproducts.

SELF ASSESSMENT EXERCISE 3

Discuss Nigeria’s effort in conserving and pressgviher natural floral
and fauna.

3.5 Method of Conservation
There three main methods of conservation these are:

) Establishment of forest and games reserves inwstaxations to
assist in preserving plant and animal life. A nembf these
games reserves are found located in different pafriSigeria.
Examples are Yankari games in Gombe state, Kaiamesp
reserve, the Borgu games reserve old Oyo NatioagdsP(Oyo
state) sand River (platoon) etc.

1)) Establishment laws in order to protect and conseragural
Resources. This kind of law will prohibit

a) indiscriminate felling of trees without official pmission
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b) indiscriminate bush burning

C) deforestation and encourage a forestation or rsifatien
d) the shooting of endangered species such as elephant
e) the exploitation of numeral by individuals.

f) indiscriminate killing of fishes by means of toxdbemicals like
gamalin 20

s)] shooting of animals inside the games reserves witho
permission.

ii.)  Conservation Education, by making people awaréihe need for
conservation through various steps such as;

a) showing programmes on the natural television ablmeiiheed for
conservation.

b) embarking on advertised campaigns for tree plantog
television and radio, using slogans such as, “atnée per day”
and “fell a tree and plant two in turn” etc.

C) embark on radio campaign programmes against indiswate
fishing with toxic chemicals.

SELF ASSESSMENT EXERCISE 4

List the three main methods of conservation.

40 CONCLUSION

In this unit you have been exposed to the fact, thagradation and
destruction of environmental systems has assunmedssgive proportion
the world over, Nigeria inclusive. In some develapcountries, it poses
a serious threat to sustainable development. Thesemany other
reasons have necessitated the clarion call for seomtiori to avoid
total disappearance of natural resources from our@ment.

50 SUMMARY

In this unit you have learnt that

) Man is endowed with abundant resources in the enment
which he lives.

. Man has been using these resources to his own &ad&an

o Man’s activities have led to depletion and abuséhete natural
resources.

. Serious environmental degradation and problemsg assa result
of man’s interaction with the environment.

o There is need to conserve and preserve the natesalurces
because of posterity.

. In order to aid conservation, some internationajaaizations

have shown concern for the phenomenon.
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o There are certain agencies in Nigeria whose sdgoresibilities
are to see to the conservation of natural resouncée country.
) There are three main methods of conservation.

6.0 TUTOR-MARKED ASSIGNMENT

1(a) Distinguish clearly between renewable anon-renewable
resources in Nigeria.

(b)  Enumerate the advantages of enacting a ooatgen law in a
country

2(a) Define “Conservation”
(b)  What actually informed the clarion call fmnservation?
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