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BIOLOGY  

HUMAN IMMUNODEFICIENCY VIRUS (HIV), ACQUIRED IMMUNE 

DEFICIENCY SYNDROME (AIDS) AND SEXUALLY TRANSMITTED 

INFECTIONS (STI's) 

HIV and AIDS 

 HIV stands for Human Immunodeficiency virus.  

 HIV reduces the ability of the body to defend itself against infections. 

 Blood contains millions of white blood cells which defend the body against 

infections. Some of white blood cells are T-helper cells which fight infections. 

 HIV attacks the T-helper cells, growing and replicating inside them .This 

makes T-helper cells incapable of performing their immune functions and 

make the body vulnerable to various opportunistic infections. 

 Opportunistic infections are infections that occur more often but are more 

severe in people with weakened immune systems. 

 

These infections include: 

i. Cancer – Kaposis sarcoma,cancer that start anywhere on the surface of skin 

and show small painless spots. 

ii. Bacterial infections such as diarrhea and tuberculosis 

iii. Fungal infections 

iv. Protozoan infections such as pneumonia 

v. Viral infections such as hepatitis  

 

 HIV causes a condition referred to as AIDS. 

 AIDS stands for Acquired Immune Deficiency Syndrome. 

 AIDS is a condition in which a person infected with HIV develops signs of 

repeated prolonged illness resulting from the body’s lowered ability to defend 

itself against diseases. 

 

STIs 

STI stands for sexually transmitted infections 

These are infections that are transmitted primarily through sexual contact. There are 

variety of bacteria, viruses and parasites that are sexually transmissible. 

 

 

 

 

 

 

https://aidsinfo.nih.gov/education-materials/glossary/347/immune-system
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RELATIONSHIP BETWEEN HIV, AIDS AND STIs 

 Having STIs increase the risk of acquiring and transmitting HIV because 

some STIs cause open sores in the skin that become entry of the virus.  

 If an HIV-infected individual is also infected with other STIs, that person is 

more likely to transmit HIV via sexual contact than other HIV-infected 

persons.  

 

TRANSMISSION OF HIV 

HIV is transmitted via body fluids such as blood, breast milk and vaginal secretions. 

The most common ways of HIV transmission are: 

- Sexual intercourse with an infected person 

- Blood transmission from an infected donor 

- Organ transplants from an infected donor 

- An infected mother to her child during pregnancy, birth or breast feeding 

- Using unsterilized surgical or skin piercing instruments, such as scalpels, 

needles and circumcision blades that have been used by an affected person 

- Sharing toothbrushes, shaving blades or nail cutter with infected person. 

NOTE: HIV is not spread by casual contact such as hugging, shaking hands, or 

touching unless both people have bleeding wounds. 

PREVENTION AND CONTROL OF HIV/AIDS 

- Wear disposable gloves when touching peoples body fluid 

- Use sterilized instruments during surgery, circumcision and delivery 

- Only screened blood and organs should be used for transfusion and transplants 

- Go for HIV test in order to know your status 

- Do not share tooth brushes and shaving blades 

- People with HIV and AIDS should be given Anti—retrovirus drugs (ARVs) 

which help them to slow down infections. 

- Pregnant women should attend pre-natal clinic where they can be treated to 

prevent mother to child transmission. 

- HIV positive mothers should not breast feed their new born babies. 

- Follow the ABC rule, (Abstain, Be faithful and use Condom). 

 

IMPACT OF HIV AND AIDS IN THE COMMUNITY 

i. Loss of man power through increasing mortality and illness. 

ii. Increase in poverty. 

iii. Increase the number of orphan due to death of the parents.  

iv. Increase in government expenditure in treatment and care of people infected 

with such disease. 
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v. When stigmatized, may lead to psychological problems or even suicide 

attempt. 

 

LIFE SKILLS NEEDED FOR HOME BASED CARE FOR PEOPLE LIVING 

WITH HIV/AIDS (PLWHA) 

i. Keep the patients clean by keeping feaces, urine, vomit, blood and sweat from 

spreading.  

ii. Give the patient a well balanced diet containing all types of food with right 

proportions. 

iii. Keep the sick people and the house or room clean.  

iv. Allow the patient to have enough rest.  

v. The patient should avoid smoking and taking alcohol since they increase 

vulnerability to infections. 

vi. If a patient is having diarrhoea, vomiting or sweats, give them extra fluids.  

vii. Keep the wound covered especially on places that is likely to contact with the 

patient. 

viii. Offer spiritual and financial support where possible.  

 

IMPORTANCE OF PROVIDING CARE AND SUPPORT TO PEOPLE 

LIVING WITH HIV/AIDS 

• Makes the patient feel happier, secured and less isolated.  

• Helps the patient to live longer. 

• Reduces the risk of infections with other diseases. 

• Reduces the fear of death because the family members and friends are nearby. 

 

PRECAUTIONS TO BE TAKEN WHEN HANDLING PLWHA AND STIs 

i. Do not share sharp things such as toothbrushes, razor blade and needles. 

ii. When attending the patient such as washing after visited toilet/latrine, make 

sure you wear protective gloves and wash your hands afterwards. 

iii. Dispose off properly vomits or bandages used when dressing wounds.  

iv. Do not touch patient’s body fluids such as blood, urine with your bare hands.  

VOLUNTARY COUNSELLING AND TESTING 

Voluntary Counselling and Testing is a program which aims to educate the public in 

all aspects of HIV/AIDS, also providing a free testing service.  

Voluntary means that the decision to go for the test is entirely one’s own choice. 

Counselling is the private conversation between a person and a special trained 

person (care provider).  

Counselling and testing is always taking place in VCT centre or in hospital or health 

centre. 
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HIV/AIDS counselling provided at VCT centre is free and confidential. 

SIGNIFICANCE OF VCT IN CONTROL AND PREVENTION OF HIV/AIDS 

AND STIs  

i. It helps people to get useful and right information about HIV and AIDS 

ii. It provides psychological support for people living with HIV/AIDS. 

iii. It is a way to find out about HIV/AIDS status so that a person can plan for the 

future. 

iv. It gives confidence to people who are planning marriage, pregnancy and 

sexual relations. 

v. It helps to prevents mother to child transmission  

vi. Testing negative is the motivation for one to reduce risky sexual behaviours. 

vii. Testing positive gives one an opportunity to find out how he / she can live 

longer and a more productive life. 

viii. It helps the government in planning for care and treatment by knowing the 

number of infected people. 

ix. It is an effective way of preventing HIV and AIDS because it promotes sexual 

behavior change and helps people to make wise decisions. 

PROCEDURES AND TECHNIQUES OF VCT FOR HIV/AIDS 

1. Pre-test counselling  

This is the kind of counselling done before HIV test. 

A trained counsellor will: 

• Explore the client’s reason for attending VCT.  

• Explain what HIV and HIV test is 

• Explore level of risk of having the virus 

• Correct any misconceptions the client may have 

• Explain the importance and the benefits of knowing your HIV status 

• Give a client an opportunity to ask any questions that may have about HIV or 

the HIV test.  

 

2. Testing for HIV  

The blood sample is tested in the laboratory to see whether there are HIV antibodies 

in the blood or not. 

 

3. Post-test counselling  

Is the counselling after testing. 

When test result is positive the counsellor will help to work through some of the 

feelings of shock, fear and anger. The counsellor emphasizes on how to avoid 

infecting others and provision of medical help whenever needed.  
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When result is negative the counsellor will explore various ways of keeping oneself 

and the sexual partner(s) safe from contracting HIV. 

 

4.  Ongoing HIV/AIDS counselling.  

This is the kind of counselling that happens after receiving test result. It help 

infected individual to manage the impact that HIV has on one’s own life, and lives 

of other people.  

ORGANIC EVOLUTION TOPIC 

 

CONCEPT OF ORGANIC EVOLUTION 
Organic evolution is the gradual development of organisms from simple life forms to 

more complex life forms over the course of time. 

Also evolution is the process of change by which new species are formed from pre-

existing species. 

Evolution answers the question why do organisms show such great diversity/ 

difference. 

The main idea of the theory of evolution is that populations of living things do 

undergo changes over generations.  

  

Importance of organic Evolution 
i. Results to the emergence of new species from pre-existing ones. 

The emergence of new species is called speciation.  

ii. Organic evolution can modify some of the body structures of the organisms to 

match the need of the environment 

iii. Organic evolution can modify immunity system to increase the survival value. 

  

THEORIES OF THE ORIGIN OF LIFE 
There are several theories that explain the origin of life. They include: 

1. Special creation theory 

2. Spontaneous generation theory 

3. Steady state theory 

4. Cosmozoan theory 

5. Organic evolution theory 

 

Special creation theory 
This theory proposes that the earth and all organisms in it were created by God. In 

this context the word ‘’create’’ means to bring into existence from nothing. This is 

the theory advocated by most religious groups in the world. According to this theory 

all living things were formed at the same time and have remained unaltered since 

then. This theory is outside the domain of scientific investigation and cannot 

therefore be approved or disapproved scientifically.  
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  Spontaneous generation theory 

This theory proposes that living things arose spontaneously from non living matter. 

For example ancient Egyptians believed that frogs arose from the mud of the Nile 

River. Ancient Greeks believed that rats arose from garbage. 

It was later proved that large organisms like rats only arose from pre-existing once 

through reproduction. The theory of spontaneous generation was finally disapproved 

by Louis Pasteur who showed that even microorganisms arose from previously 

existing ones.  

 

Steady state theory 
The theory states that the planet Earth and all the organisms on it have always been 

there. Therefore there has been no origin of life. 

According to this theory the universe on a large scale does not change with time 

(does not evolve). It has always existed and will always continue to exist and remain 

almost the same as it is now even many years to come. 

 

Cosmozoan (Panspermian) theory 

This theory suggests that life on the earth originated from somewhere else in the 

universe and arrived here from outer space by some means. 

In 18th century scientists questioned Steady state and Cosmozoan theories due to the 

presence of fossils and emergence of new species.  

 

Chemical evolution (organic evolution) theory 

This theory is also known as scientific theory of evolution.  

This theory suggests that life arose from the evolution of simple organic molecules 

into more complex ones and their ultimate evolution into cells. 

In the early stages of its existence the earth was too hot for life to exist. It then 

started to cool allowing elements to combine by catalytic effect probably the 

lightning, ultraviolet radiation or possibly gamma radiations. 

The first four gases to form were Ammonia (NH4), water vapour (H2 O), hydrogen 

(H2) and methane (CH4). 

The earth continued to cool allowing further combination of simple compounds to 

form complex, self replicating molecules resembling the present day genetic 

materials of living cells called DNA. Further development led to the formation of 

simple forms of the first living cells resembling present day viruses and bacteria. 

The primitive cells underwent further organic evolution to give rise to the present 

day organisms. 

 

THEORIES OF ORGANIC EVOLUTION 

The main idea of the theory of evolution is that populations of living things undergo 

changes over generations. 



 

Page 7 of 97 
 

There are two main theories of organic evolution. 

1. Lamarck’s theory (Lamarckism) 

2. Darwin’s theory (Darwinism) 

 

LAMARCK’S THEORY OF EVOLUTION 

The French biologist Jean Baptiste Lamarck proposed a theory based on the 

following propositions: 

(i) The use and disuse of body parts  

Lamarck proposed that the more an individual uses its body part, the more 

developed that part becomes and if an individual fails to use a particular part of its 

body, that part weakens and gradually disappear. 

(ii) Inheritance of acquired traits (characteristics) 

An individual acquired or developed a characteristic as a result of use and disuse 

will pass the characteristic to their offspring. 

Based on these propositions, Lamarck explained the long necks of modern giraffes 

in the following way: 

Ancient giraffes were few in number and had shorter necks than those living today. 

As the number of giraffes increased there was competition for food in the form of 

tree leaves. This compelled them stretch their necks so as to reach leaves on the 

higher branches. The result was an elongation of the necks. The offspring of these 

giraffes inherited the longer necks and stretched even further. The process was 

repeated until the present long necks were developed. 

 

Strengths of Lamarck’s theory of evolution 

 His work opened up mind and ways for other scientist to work on organic 

evolution. 

 He recognized the role of environment in evolution 

 

Weaknesses of Lamarck’s theory of evolution 

 The use and disuse of body parts can’t determine its existence and 

degeneracy. 

 Acquired characteristics cannot be inherited from one generation to another. 

 He did not distinguish between inheritable and non inheritable characters. 

 

DARWIN’S THEORY OF EVOLUTION  

Charles Darwin made a journey of five years from South America to various parts of 

the world. During the five years he made various observations and collected various 

species of plants and animals. In his journey he noted the following: 

 Organisms of the island appeared related but not the same as the organisms of 

the mainland. 



 

Page 8 of 97 
 

 Organisms of a given area appeared related to the fossils of the organisms of 

that area. 

 Organisms in an area of a given climatic condition appeared relate to the 

organisms in another area with compared climatic conditions. 

Darwin put forward the theory of organic evolution based on the following ideas 

(observations): 

i. Over-reproduction – organisms tend to produce many offspring but only 

few of them survive to adulthood and are able to reproduce for the next 

generation. 

ii. Size of the population – the size of the population tend to remain 

constant. 

iii. Variation – all organisms vary from one another i.e. not all members of 

the same species are alike. They show a great number of variations. 

iv. Struggle for existence (Competition) – organisms compete for the limited 

natural resources (food, water, shelter, air e.t.c.) and only those best suited 

to the environment survive while the less suited are eliminated.  

v. Survival for the fittest – only the fittest organisms survive while the less 

adapted are eliminated. 

vi. Natural selection – the organisms that are better adapted in the 

environment survive where as those less adapted are selected out by nature. 

 

Strengths of Darwin’s theory  

 It explains evolution more scientifically. 

 It emphasizes the role of environment in evolution. 

 It stops the debate on theory of special creation that believes species never 

change. 

Weaknesses of Darwin’s theory  

 The theory of natural selection says that the nature conserve the fits and 

eliminates the unfits but it does not explain how the fits are created and 

maintained. 

 It doesn’t explain how variation are inherited generation to generation 

 It does not consider the role of genetics in evolution. 

 It does not put clear distinction between inheritable and non inheritable 

characters 

 Mutation and gene interaction were not involved in the theory. 

 

EVIDENCES OF EVOLUTION 

The major evidences of evolution include: 

(i) Fossil records (Palaeontology) 

(ii) Comparative anatomy 

(iii) Comparative embryology 
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(iv) Comparative physiology 

(v) Cell biology 

(vi) Geographical distribution (distribution of organisms) 

(vii) Taxonomy (classification of living things) 

 

FOSSIL RECORDS 
Fossil are remains of the organisms that lived in ancient times.  

The study of the past animals and plants provide the evidence that organisms 

gradually change over a long period of time. 

The age of the fossil can be estimated by techniques such as carbon-14. When 

arranged on a time scale from the earliest to the most recent form, the following are 

revealed: 

- The more recent the fossil, the more complex and more they tend to resemble 

living species. 

- Older fossils in general differ from present day organisms. 

This means that organisms have been changing from time to time. The extinct 

organisms represent the ancestors from which the organisms living today arose. 

 

COMPARATIVE ANATOMY 

This evidence aims at establishing relationship on the basis of structural similarities 

and differences. Organisms with basic structural similarities have common or related 

ancestry. Comparative anatomy involves studying the following: 

Homologous structures 

These are structures that perform different functions though they have similar 

ancestral origin e.g. limb structure in vertebrates, feet structure in birds, beak 

structure in birds e.t.c. 

This type of evolution whereby organisms with similar ancestral origin develop 

structures that perform different functions is called divergent evolution. 

 

Analogous structures 

These are structures that perform similar functions though they have different 

ancestral origin e.g. wings in birds and insects. 

This type of evolution whereby organisms with different ancestral origin develop 

structures which appear similar in function is called convergent evolution. 

 

Vestigial structures/organs 

These are structures/organs that have ceased to be functional in the course of time. 

These structures continued to be developed from one generation to the next though 

they serve no useful function e.g. appendix in human, wings in flightless birds like 

ostrich, coccyx in human and nictitating membrane of the eye. 
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COMPARATIVE EMBRYOLOGY 

Embryology is the study of embryos. There is resemblance between embryos of all 

vertebrates i.e. amphibians, reptiles, fish, birds and mammals. Example all 

vertebrates in their embryonic stages develop tails and gill slits. 

 

CELL BIOLOGY 

The study of cells shows that all cells of higher organisms show basic similarities in 

their structure and function e.g. all cells have DNA as the carrier of the genetic 

information. 

  

 COMPARATIVE PHYSIOLOGY 

The similarities of physiological processes in some organisms show that they are 

derived from a common ancestor. Example; the function of thyroid gland in frogs 

and mammals. 

 

GEOGRAPHICAL DISTRIBUTION 

Organisms of the same species living in different places look different as to adapt to 

the environment. 

   

TAXONOMY 

The modern classification of living things is based on the similarities and differences 

that exist between their various natural characteristics. Those organisms that share 

several characteristics in common are classified under the same group and are 

believed to have arisen from a common ancestor at some point in the evolutionary 

history. 

EVIDENCES AND APPLICATION OF ORGANIC EVOLUTION IN REAL 

LIFE SITUATION (NATURAL SELECTION IN ACTION) 

(i) Resistance to insecticides and drugs 

There are some organisms that develop resistance to chemicals such as insecticides 

and antibiotics following a continued use. They pass the trait to the next generation. 

For example: 

- Some bacteria are resistant to antibiotics such as penicillin 

- Mosquitoes are resistant to some insecticides  

- Plasmodium parasites are resistant to some antimalarial drugs  

- Rats are resistant to some poisons such as warfarin. 

 

(ii) Industrial melanism 

The peppered moth (Biston betularia) is found in many parts of England and 

normally rests on the trunks and branches of trees. It exists in two varieties; a normal 

variety that is speckled white and the mutant variety that is very much darker 

(black). Before the industrial revolution almost all the peppered moths in England 
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were of the white variety. However after industrial revolution, about 90% of the 

moth populations in industrial cities were darker ones while the white varieties 

dominated the rural countryside. Why? This is because before industrial revolution, 

the whole of England the trunks and branches of trees were white in colour. The 

white moths rested on the tree trunks and branches and were effectively 

camouflaged by the white background. This protected them from being preyed on by 

birds. After industrial revolution, factories started dumping black soot and other 

pollutants that darkened the trees. This proved to be an advantage for the dark moths 

which were now camouflaged by the dark background and thus protected from 

preying birds. The white moths were easily picked up and eaten by the birds.    

(iii) Sickle cell trait 

It has been observed that the malaria parasite, Plasmodium vivax survives very 

poorly in sickled cells. Thus, people with the trait have a higher resistance to malaria 

than normal individuals. Since malaria is the cause of death, people with this trait are 

selected for, resulting in its high incidence. 

  

FACTORS THAT BRING ABOUT EVOLUTION 

Evolution of living organism are brought about by various thing such as: 

1. Mutation 

2. Migration 

3. Environmental changes 

4. Crossing over 

5. Artificial selection  

6. Isolation by physical barriers such as oceans, deserts, mountains e.t.c. 
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ENVIRONMENTAL ISSUES AND MANAGEMENT. 

GEOGRAPHY: FORM FOUR: 

TOPIC 5: ENVIRONMENTAL ISSUES AND MANAGEMENT. 

5.1 THE CONCEPT OF THE ENVIRONMENT. 

.The meaning of Environment. 

Environment is defined as the whole physical and biological system that surrounding man and 

other organisms along with various factors influencing them.  

.The factors are soil, air, water, light, temperature etc. They are called abiotic factors. There also 

biotic factors which include all forms of life like plants, animals, microorganisms etc.  

.Man is thus an inseparable part of the environment. Man and environment have very close 

relationship with each other. 

 

THE COMPONENTS OF THE ENVIRONMENT.  

 The environment has the following important constituents. These are: 

(A) PHYSICAL CONSTITUENTS. 

 Soil (Lithosphere) 

 Water (Hydrosphere) 

 Air (Atmosphere) 

 Climate i.e temperature, light etc. 

(B) BIOLOGICAL CONSTITUENTS. 

-The biological constituent of environment is also called biotic component or Biosphere. 

 Plants  

  Animals  

  Small micro-organisms like bacteria. 

5.2 THE IMPORTANCE OF ENVIRONMENT. 

1. Environment support life on the earth. 

-The environment contains all the resources which sustain life. These resources include soil, air, 

and water. The soil contains water and mineral nutrients which support plants on which humans 

and other animals feed. Without soil there would be no food. Even the animals that are eaten by 

man such birds, cattle, etc. feed on plants that grown on the soil.  

2. Natural beauty. 
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- People enjoy nature for recreation, tourism, and sports such as skiing in snow or rafting. The 

physical landscape, drainage features, plants and animals are beautiful to look at in their natural 

settings. Nature is considered necessary for proper physical and mental health too. 

.Unfortunately the planet is in danger. Many species of animals and plants are nearing extinction, 

and more and more beautiful, open spaces are disappearing as new buildings and factories are 

built. 

 

 

3. Environment provides resources. 

-The environment contains diverse natural resources. The most important natural resources and 

products derived from the environment include the following: 

 Water - Water is an important resource needed for survival of all living organisms. 

 Medicines - Many plants have been used as medicines for hundreds of years, and are even 

now exploited by modern pharmaceuticals. 

 Clothing - Clothes are produced from plants like wood pulp, cotton, hemp, jute or animal 

products like silk, wool, and leather. In addition, synthetic clothes are produced from 

petroleum products. 
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 Wood - Wood from forests or plantations is used as fuel, in construction and for making 

furniture. 

 Fossil fuels - Fossil fuels, such as coal, gas and crude oil used in transportation, energy 

generation and production of plastics and chemicals, depend on dead plant and animal 

biomass produced by previous ecosystems that are stored and accumulated over millions of 

years on Earth. 

4. Environment provides good and quality of air 

-Trees produce oxygen during photosynthesis. During this process trees also use carbon dioxide in 

the air and reduce its concentration in the atmosphere. This process regulates and maintains the 

carbon cycle on the earth.  

5. Environment provides habitat to organisms. 

-Some living species live in water bodies, while others live in the soil, air and on the land surface. 

6. Temperature regulation and moderation. 

-Environmentalists believe that trees and other plant species are essential in regulating and 

moderating temperature of a place. Trees moderate temperature and making some places cooler, 

meanwhile in the cold regions trees may provide warmth. 

 

5.3 ENVIRONMENTAL PROBLEMS. 

-Environmental problems refer to known processes that have negative effects on the 

sustainability of the environmental quality necessary for the well-being of the organisms living in 

it.  

.Some scholars define environmental problems as problems caused by environmental changes 

due to human activities that greatly endanger the well-being of humans and the balance of our 

ecosystem.  

CATEGORIES OF ENVIRONMENTAL PROBLEMS. 

A) MAN- MADE ENVIRONMENTAL PROBLEMS. 

 Deforestation 

 Desertification 

 Land degradation 

 Soil erosion 

 Overgrazing 

 Loss of Biodiversity. 

 Pollution 

 Poor waste management. 

 Global warming. 

 Acidic Rain. 
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B). NATURAL ENVIRONMENTAL PROBLEMS. 

These are also called natural hazards, calamities, catastrophes or disasters. 

.Hazards are the events or phenomena that when happen cause damage or endanger lives of living 

organisms in the ecosystem. 

 Earthquakes. 

 Volcanic eruption 

 Drought  

 Floods 

 Mass wasting 

 Storms. 

 Outbreak of diseases. 

 

THE CAUSES, EXTENT AND EFFECTS OF POLLUTION AND WASTE 

MISMANAGEMENT. 

What is pollution? 

-Pollution is the introduction of contaminants into the natural environment that causes adverse 

change.  

Waste management or waste disposal. 

-This refers to the all activities and actions required to manage waste from its creation to its final 

disposal.  

.This includes, amongst other things, collection, transport, treatment and disposal of waste together 

with monitoring and regulation 

.Waste management is intended to reduce adverse effects of waste on health, the environment or 

aesthetics. 

ENVIRONMENTAL POLLUTION 

-Environment pollution is the introduction or addition of any substance that is harmful or not 

required to the environment.  

Or,  

-Environmental pollution means introducing pollutants in the environment. Pollutants are material 

that pollute environment. 
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CAUSES / FACTORS WHICH LEAD TO THE INCREASE OF ENVIRONMENTAL 

POLLUTION. 

 Rapid pollution growth in the world. 

 The increase level of poverty in the developing country. 

  Increase in the number of cars that emits a lot of fumes smokes. 

 Increase in the use of bombs and nuclear weapons. 

 Advancement of science and technology. 

 

CLASSIFICATION OF ENVIRONMENTAL POLLUTION 

-Environment pollution can be classified as follows; 

a) Air pollution 

b) Soil/land pollution 

c) Water pollution 

d) Noise pollution. 

a) AIR POLLUTION 

-Is an addition of waste material into air, Air is an important resource in sustaining life, without it 

there would be no life on earth. It is a mixture of gases surrounding the earth. 

.These gases are such as nitrogen, oxygen carbon dioxide and others gases. 

 

CAUSES OF AIR POLLUTION 

A) NATURAL CAUSES 

 Volcanic eruption. 

 Wind - that raise the dust and pollen to a certain levels in the atmosphere. 

B) HUMAN CAUSES 

 Industrial activities  

  Automobile.  

  The uses of charcoal, coal, firewood and fuel oil for difference purpose.  

 Construction activities.  

 Agricultural activities pollute the air through. 

 Mining activities.  
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EFFECTS OF AIR POLLUTION 

 Reduction in amount of solar energy  

 Transpiration in plants is upset -since the smoke and dust setting on the leaves block the 

stomata. 

   Global warming 

 Death of plants and animals due to poisonous gases. 

  Destruction of Ozone layer. 

  Acidic rain 

 Bad and irritating smell keeping people in residence area uncomfortable. 

MEASURES TOWARDS REDUCING AIR POLLUTION 

 Afforestation/ Planting trees/ Reforestation. 

 Reducing number of small cars or industries. 

  The use of alternative sources of energy - instead of depending on the charcoal, fire wood, 

and fuel wood. 

 Strongly implementation of Government policies  

 Land filling - when dumping the wastes so that when they decompose they cannot lead to 

the emission of gases like methane into the atmosphere. 

 

B) LAND / SOIL / TERRESTRIAL POLLUTION 

-Soil pollution is the process of introducing or adding any unwanted material in the soil.  

OR 

- Is the process of adding harmful material into the soil or earth surface which then led to the loss 

of soil fertility. 

 

SOURCES / CAUSES OF SOIL POLLUTION 

1. From the atmosphere. 

- The pollutants are introduced into the soil through the acidic rain. Acid rain leads to the increase 

of acidity into the soil which later on destroys the soil structure. Acidic rain is predominant in the 

industrialized countries like Germany Eastern Canada and USA. 

2. From the industries:  
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-Some chemical such as radioactive material and metals can be introduced into the soil and render 

the soil units for Agriculture. 

 

3. From the home steeds:  

-Some waste from homes like bottles, metallic material plastics baby’s cans etc. which are dumped 

into the soil they lead to soil pollution. 

4. From the farms:  

-There are chemicals which include pesticides like DDT crop remains and fertilizers when all these 

chemicals get into the soil they lead to the soil pollution. Likewise irrigation activities can lead to 

soil pollution especially when applied in steep slope areas for a long period of time. 

5. Mining activities:  

- On the other hands mining activities can lead to the introduction of some rocks. Fragments into 

the upper layer of the soil which then leads to the soil pollution 

EFFECTS OF SOIL POLLUTION 

 Death of animals (Biota). 

 Decline in Agriculture. 

 Water logging and flooding 

 Change in soil structure as some of the mineral and nutrients 

 Migration of people 

 Change in soil color  

 

MEASURES TO BE TAKEN IN ORDER TO REDUCE THE RATE OF SOIL 

POLLUTION 

 Reducing or stopping the uses of chemicals in agriculture like DDT and used killers. 

 Emphasize on the use of manure instead of industrial fertilizers. 

 Recycling of wastes rather than dumping them in the soil. 

 Afforestation and reforestation programmers which can reduce soil erosion. 

 Population control 

 Educating people on how to undertake their activities properly. 

 Radioactive materials should be dumped so deep in the ground. 

 Fines and punishment should be imposed to those who dump the waste randomly. 

C) WATER POLLUTION 

-Water pollution; Refers to the addition or introduction of unwanted materials or substances in the 

water which has negative effect of animal and plant. Polluted water is not fit for human 

consumption like drinking unit treated first. 
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WAYS THROUGH WHICH WATER CAN BE POLLUTED. 

 Disposal of untreated sewage into the water bodies.  

 Dumping of wastes from industries 

 Some chemicals and other wastes from the farms  

 Oil spills from the leaking oil containers or pipes.  

 Dynamite fishing 

 Breaking of rocks along the coastal areas or near other sources of water.  

 Introduction of dust into the water sources mainly due to wind action.  

 

EFFECTS OF WATER POLLUTION. 

 Death of plants and animals. 

 Spread of disease like cholera, diarrhea, dysentery and typhoid. 

 Death of aquatic organisms. . 

 Bad smell and stink 

 Decline of tourist activities  

 The color of water changes.  

 Multiplication of sea weeds. 

 The death of fish leads to the loss of valuable sources of protein to human being. 

MEASURES TOWARDS WATER POLLUTION CONTROL 

 Avoid the use of poisonous chemical in fishing. 

 The oil container and pipes should be kept properly and frequently inspected so as to avoid 

the problem of oil spillage. 

 Reduction in the uses of fertilizers and chemicals in agriculture organic agriculture should 

be encouraged in which manure is used 

  Educating people on how to use water, conserve  

 Water should be kept in a clean containers or reservoirs. 

 Breaking of rocks using dynamite should be discouraged. 

 Recycling of wastes - rather than throwing them into the water bodies. 

D) NOISE POLLUTION 

-This refers to the disorganized sound produced from different activities. 

CAUSES OF NOISE POLLUTION 

 Moving motor vehicles 

 Construction activities 
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 Bombing activities  

 Machines in factories 

 

EFFECTS OF AIR POLLUTION 

 Mental and physical illness 

 High blood pressure problem 

 Death on organism 

LOSS OF BIODIVERSITY 

-Biodiversity or biological diversity is a term that describes the variety of living things on Earth. . 

.Biodiversity also refers to the number, or abundance of different species living within a particular 

region.  

-Loss of biodiversity or biodiversity loss is the ongoing reduction or extinction (entire loss) of 

species worldwide. 

.It also refers to the disappearance of different plants and animal species in a particular 

geographical unit or community. 

 

CAUSES OF LOSS OF BIODIVERSITY 

A) NATURAL CAUSES. 

These occur without human intervention.  

 Floods which kill many organisms (plants and animals) where they occur. 

 Drought 

 Lightning and thunderstorms. 

 Storms 

 Pests and diseases. 

 Landslides. 

 Volcanic eruption 

 Earthquakes  

 Global climate change. 

B) HUMAN CAUSES. 

 Destruction or loss of habitats. 

 Deforestation. 

 Overgrazing 

 Bush fire 

 Overexploitation of aquatic life. 

 Pollution and contamination. 
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 Desertification. 

 

 

EFFECTS OF LOSS OF BIODIVERSITY 

 Disappearance of some species. 

 Reduction in food security 

 Reduce in energy supply. 

 Soil erosion 

 Decline in tourism activities. 

 

DESERTIFICATION 

Desertification - is the process in which the fertile land is damaged and degraded to produce or 

initiate desert.  

OR 

-Desertification is a type of land degradation in which a relatively dry area of land becomes 

increasingly arid, typically losing its bodies of water as well as vegetation and wildlife.  

Or, to put it another way, desertification is the process by which previously biologically 

productive land is transformed into wasteland.  

 

CAUSES OF DESERTIFICATION 

-Climatic variations and human activities can be regarded as the two broad causes of 

desertification. The major causes of desertification include the following: 

 Overgrazing 

 Deforestation 

 Outdated and unsustainable agriculture techniques 

-Monoculture is one of unsustainable agriculture techniques that leads to soil erosion and 

ultimately desertification of the land. Monoculture makes the soil very much exhausted. 

 Overpopulation. 

 Global climate change. 

  Natural drought cycles. 

IMPACTS (EFFECTS) OF DESERTIFICATION 

 Decline in agriculture and soil fertility 

 Loss of species or biodiversity. 

 Soil erosion 

 Famine, poverty, and starvation. 
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 Economic loss 

 Migration of people. 

 Pollution of water sources. 

 Scarcity of water makes women travel long distance in search for water for domestic uses 

like cooking, drinking, washing. 

LAND DEGRADATION. 

-Land degradation refers to the deterioration of the quality of land (soil) through the loss of 

fertility, soil pollution erosion and mass wasting. 

LOSS OF SOIL FERTILITY. 

-This refers to the decline in the soil ability to support plant growth due to the lack of plant 

nutrients necessary for growth. 

 

CAUSES OF SOIL INFERTILITY. 

 Leaching process.  

 Over cultivation 

 Monoculture. 

 Soil erosion. 

 Mass wasting. 

 Severe loss of soil water (moisture) through excessive evaporation especially in arid and 

semi-arid. 

SOIL MANAGEMENT AND CONSERVATION 

-Soil management refers to the skillful uses or wise utilization and control of quality of soil (land 

resources).  

-Soil conservation refers to the process of preserving soil for proper and sustainable use. 

MEASURES OF SOIL MANAGEMENT AND CONSERVATION 

 Educating people so as to promote and encouraged land management. 

 To encouraging farmers to uses proper farming methods like crop rotation contour 

ploughing and inter-cropping. 

  Agroforest 

 Afforestation and reforestation. 

 Reducing or stopping the uses of industrial chemicals. 

  Recycling of wastes rather than dumping them in the soil. 

 Destocking. 

 Encouraging mulching in order to reduce loss of water through evaporation 

 Land filling with bush  

 The use of alternative energy resources. 
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 Radioactive materials should be dumped very deeply in the soil  

 Terracing and strip farming should be encouraged. 

 

 

 

 

ACIDIC RAIN 

-Acidic rain refers to the rain that contains more acids than the normal amount.  

.Acidic Rain results from solution of gases like carbon dioxide (CO2) that reacts with water to 

form acids.  

.Acidic rain is formed in the air from Sulphur dioxide (SO2) and nitrogen oxide which are emitted 

by thermal power stations, industries, motor vehicles, burning of coals to list the few. 

 

EFFECTS OF ACIDIC RAIN. 

 Increase of acidity in water bodies hence killing of aquatic animals and plants 

 Reduction of the rate of soil  

 Increase the rate of leaching process. 

 Destruction of different structure like buildings, bridges, railways etc. 

 Sulphur acid lead itching and irritation of eyes in human beings and animal 

 Erosion of limestone rock lead to the formation of features like sink holes dollies and 

grykes 

MEASUREMENTS TO COMBAT THE PROBLEM OF ACIDIC RAIN. 

 Spraying the trees to wash off the acids and adding of time to the soil lakes and rivers to 

reduce acidity . The good example is Germany, UK and Scandinavia, countries where this 

process has been used advice. 

 Reduction of emission of Sulphur dioxide and nitrogen  

 Introducing new boilers in power station which can burn Sulphur dioxide into ash. 

 Using alternative sources of energy which do not pollute the  

 Recycle the wastes  

 Strict policies should be formulated and implemented. 

FLOODS 

-Refers the period of high river discharge or over flow of water along the coast due to extremely 

high tides and storm waves 
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Flood 

CAUSES OF FLOODS 

 Flood occur due to the collapse of reservoirs like dam 

 The heavy rainfall that take place in a particular. 

 Storms and strong waves. 

 Damming of the river by human being by lava spread out during volcanic eruption. 

 Blocked up drainage system in town and cites can lead to the flooding 

 Cleaning of vegetation accelerate flooding because on a base surface water runs freely to 

the stream 

 

IMPACTS OF FLOOD 

 Death of people and animals. 

 Destruction of farm land  

 Outbreak and spread of disease like cholera, dysentery and bilharzia. 

 Demolition of houses rending people homeless. 

 Silting of dams and other water  

 Soil erosion and pollution 

 Destruction of infrastructure like railways, roads and bridges. 

 Migration of people. 

 Destruction of various economic sectors like farms and industrial structures  

 Destruction of transport system hinders the movement of goods and services from one 

place to another. 
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RESPONSES TO FLOOD. 

 Proper management of the watershed catchment. 

 Construction of wide and deep dams across the river channels. 

 The stream of the rivers should be deeper widened and straightened so as to increase the 

speed of the river down the slope to the sea. 

 Availability of rescue team which is skilled and actives in rescuing people affected by 

floods 

 International cooperation should be intensified so as to improve the techniques of 

combating this environmental problem. 

DROUGHT 

-Is a state on an area facing prolonged condition of dry without precipitation or a long period of 

dry weather. 

-Drought and desertification have something in common in terms of occurrence and affects. 

 

CAUSES OF DROUGHT. 

A) NATURAL CAUSE 

 Wind system dynamics.  

-Wind system that are dry since have blown across very narrow water mass stretch cause 

drought as they have not picked enough moisture for rain formation; Example Harmatan 

wind of West Africa has contributed to the occurrence of drought condition particularly in 

the Sahara region. 

 Shifting position of the overhead sun.  

-As a shifting of overhead sun takes place then rainfall regime shift. It shift in the northern 

hemisphere there occur dryness in the southern hemisphere 

 Location of some place. 

-Some place is located in the wind side (leeward side) of the mountains and therefore 

experience dryness. Good example is Namib Desert. Other area experience rain shadow 

produced by high mountain ranges 

 Natural fires or casual burning. 

-There is the fire caused by natural hazard like lighting of and volcanic eruption. 

B) HUMAN CAUSES. 

 Deforestation. 

 Overgrazing. 

 Bad agriculture practices like over cultivation and shifting cultivation. 

 Establishment of new settlement. 

 Mining activities and construction. 

 Industrial activities have an impact on the occurrence of drought 

 Casual burning of natural fire due to eruption of volcanoes. 
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IMPACTS OF DROUGHT. 

 Poor supply of water for domestic uses, agricultural uses and industrial activities. 

 Disappearance of vegetation and animal species. 

 Poor supply of energy and power to some people who depends on fire wood as the man 

source of energy 

 Drying of water bodies due to excessive evaporation 

 Desertification process.  

 Migration of people from one area to another 

 Decline of industries especially food processing industries that depend on agricultural 

production 

 Women harassment due to the fact that women are forced to move long distance in search 

for fire wood and water. 

 

MEASURING TO COMBAT THE PROBLEMS OF DROUGHT. 

 Afforestation and reforestation. 

 The uses of proper farming methods like agroforest. 

 The water conservation centers should be established like dams and reservoirs so as to 

promote irrigation streams 

 Proper education on how to conserve water resource. 

 Strict policies should be enacted and implemented. 

 The use alternative energy sources like solar energy, wind energy, and geothermal power. 

 

GLOBAL CLIMATIC CHANGE 

-Global climate change is the alteration in the characteristics and patterns of the world climates 

which is attributed by human activities that change the composition of the global atmosphere and 

weather conditions.  

.It should be noted that, to some extent, nature too can cause climate change, only that its rate is 

very slow compared to that associated with human activities. 

 

CAUSES OF GLOBAL CLIMATE CHANGE.  

A) NATURAL CAUSES. 

 Variation in solar radiation 

 Volcanic eruptions. 

 Variation in atmospheric carbon dioxide 

 Movement of crustal (tectonic) plates.  
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B) HUMAN CAUSES. 

 Burning fossil fuels like coal, natural gas, oil and uranium. 

 Cutting down rainforests.  

- Deforestation reduces the population of plants which are the main consumers of carbon 

dioxide, hence leading to accumulation of excess of the gas in the atmosphere. 

 Keeping livestock.  

-Animal wastes produce methane gas in the atmosphere. 

 Industrial activities. 

 Farming activities are also responsible for contributing gases such as methane, nitrous 

oxide, chlorine, fluorine and bromine to the atmosphere.  

 Massive quantities of garbage also give off considerable quantities of these gases, 

especially methane. 

 Refrigeration release CFC’s gases. 

 Air conditioners release CFC’s gases. 

 

GLOBAL WARMING AND GREEN HOUSES PHENOMENA. 

GLOBAL WARMING. 

- This is the unusual increase in temperature of the earth’s atmosphere which is caused by the 

green houses effect. 

GREENHOUSE EFFECT. 

-Refers to the situation in which the atmosphere traps and retains heat energy from the sun in the 

lower level leading to the rise in temperature.  

.Greenhouse gases include water vapour (H2O), carbon dioxide (CO2), methane (CH4) and 

chlorofluorocarbon (CFCs). 

EFFECTS OF GLOBAL WARMING AND GREEN HOUSE 

 The rise in temperature has led to the melting of ice in various parts of the world e.g. the 

cap at the peak of Mt Kilimanjaro has decreased in size due to the effect of global warming 

 Rise or increase sea level rises.  

 Occurrence of strong storms in different parts of the world that kill people and destroy 

properties. 

 Some cold areas have become warm such that tropical crops are grown. 

 Loss of biodiversity. 

 Occurrence of precipitation in areas which were used to be dry due to the changes in 

hydrological cycles. 

 Decline of production due to drought and desertification process which then leads to 

poverty and death of people 

 Spread of disease like skin cancer, malaria and other. 
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MITIGATING MEASURES AGAINST GLOBAL WARMING AND THE 

GREEN HOUSES EFFECT. 

 Discouraging the uses of burning of material that release harmful greenhouse gases such as 

CO2, CFC's 

 Alternative sources of energy, which are environmentally friendly, should be encouraged 

e.g. geothermal, power, solar energy, and wind energy. 

 Formation of an international policies and cooperation among different nations in the fight 

against air pollution. 

 Control of pollution. 

 Large scale rice cultivation should be avoided or improved to cut off the release of methane 

gas. 

 Recycling of wastes should be encouraged rather than burning or dumping on the surface. 

 Encouraging people to walk more than using cars can lead to the reduction of emission of 

greenhouse gases. 

 Mass-transit cars should be used more than many small cars. 

 

THE EFFECTS OF CLIMATE CHANGE ON THE ENVIRONMENT  

 Increased precipitation / occurrence of floods  

 Increased atmospheric temperature. 

 Rise in sea level. 

 More frequent and intense storms and waves. 

 Loss of habitats and biodiversity 

 Famine and hunger threat. 

 Increased ultraviolet radiation which results to skin cancer diseases. 

 

5.4 ENVIRONMENTAL CONSERVATION. 

.WASTE MISMANAGEMENT. 

-Is the poor disposal of wastes on undersigned areas.  

.Examples of wastes are solid (bottles, plastic materials, iron), liquid wastes (Sewage from latrines, 

oil spillage) etc.  

 

.ENVIRONMENTAL CONSERVATION 

-Environmental Conservation refers to the protection, preservation, management, or restoration of 

natural environments and the ecological communities that inhabit them.. 
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 It entails the protection and preservation of natural resources from destruction, wastage or loss. 

Thus, conservation of the environment involves the conservation of the natural resources. The 

natural resources include soil, minerals, water, air, animals and plants. 

 

WAYS OF CONSERVING THE ENVIRONMENT. 

 Destocking, 

-This refers to the process of reducing number of animals on the environment because 

when the number of animals increases on the environment, they can feed on all the plants 

which help to prevent soil erosion or landslides. 

 Afforestation and Reforestation. 

-They refer to the process of planting trees in bare land and re-planting trees in the presence 

of other trees. 

 Control industrial gases and industrial sewage system.  

-Industrial location should be far apart from the water sources. 

 Practicing proper irrigation skills.  

-When irrigation is practiced improperly especially on the land with slope the water can 

wear out the nutrients and cause poor production. 

 To control fishing activities. 

- Bad fishing methods should be discouraged for example charging and punishing for those 

who practicing bad methods like dynamite fishing. 

 Proper construction of road and buildings to avoid construction of building on steep 

slopes because this can accelerate soil erosion. 

 Recycling and re-use 

-Whether it is glass or paper, plastic or metal, all these materials can be re-used. Remember 

it takes a million years for glass to decompose. Reusable containers and bags would be a 

healthy, environment protective alternative. Therefore, re-use every reusable material 

rather than dumping it onto the environment. 

 Rehabilitation of derelict land. 

-People engaged in quarrying and mining are encouraged to rehabilitate the land on which 

the activities have taken place. The simplest method of reclaiming a derelict land is landfill.  

 Reducing the use of agrochemicals. 

-Farmers should be advised and encouraged to avoid dependency on agricultural chemicals 

(fertilizers, herbicides, pesticides, etc). All of these chemicals poison the soil, and affect 

animals and crops a great deal. Instead, farmers should use organic manures and chemicals 

to fertilize their farm fields and to control pests and diseases. 

 

 Setting up organizations and institutions. 

-Many organizations have been set up for the purpose of conserving the environment. 

These organizations include international organizations, government ministries and 

agencies and non-government organizations. Examples of government ministries and 

agencies include the Ministry of Natural Resource and Tourism and the National 

Environment Management Council (NEMC) respectively. An example of an international 
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agencies concerned with environmental conservation is the United Nations Environment 

Programme (UNEP). 

 

 Education 

-People are being educated about the importance of conserving the environment for their 

benefits and future generations. Environment education is being continually offered in 

schools, colleges, universities and other organizations. Academic institutions now offer 

courses such as environmental studies, environmental management, and environmental 

engineering that teach the history and methods of environmental protection. 

 

  International agreement. 

-International organizations such as the United Nations (UN) and regional blocks such as 

the European Union (EU) have drafted agreements which provide guidelines on the 

conservation of the environment. Member nations commit themselves by signing and 

implementing these agreements. Such agreements include the Kyoto Protocol which was 

agreed upon in Kyoto, Japan on December 11, 1997. 

 Personal involvement. 

-It is crucial that everyone gets involved in the conservation of the environment at 

individual level. Each citizen should feel obliged to take part in conserving the 

environment. We cannot let the task be done by the government, agencies and the 

international organizations alone. This is because we are all involved in environmental 

destruction, and the effect of this destruction affects all of us. 
 

EFFECTS OF RAPID POPULATION GROWTH AND URBAN GROWTH ON 

THE ENVIRONMENT:  

 Production and accumulation of waste 

 Deforestation. 

 Soil / land pollution. 

 Water pollution 

 Loss of biodiversity 

 Climate change / global warming 

 Destruction of habitats. 

THE IMPACTS OF POVERTY ON ENVIRONMENT. 

 Deforestation. 

-Through inappropriate use of wood and other resources for cooking, heating, housing and 

crafts tend to accelerate deforestation. This is because people cannot afford cooking by gas 
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and kerosene or electricity. Some cut down trees to sell firewood or charcoal in order to get 

income to buy some essentials such as food and clothing.  

 

 Poverty leads to practicing poor farming methods like shifting cultivation, monoculture, 

over cultivation and overgrazing. Bush fires set by honey collectors are also common. All 

of these render the soil bare and prone to erosion. 

 Poor people cannot afford to pay for cleaning and other community services.  

 Siltation of the urban drainage systems.  

-In urban areas the poor are engaged in urban agriculture, which has resulted in the 

destruction of green belts. Stream bank cultivation has contributed to siltation of the urban 

drainage systems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THE END. 
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HUMAN POPULATION. 

GEOGRAPHY: FORM FOUR. NOTES. 

3.0: HUMAN POPULATION. 

3.1 The Concept of Population. 

A) WHAT IS POPULATION? 

.Population is a number of people, animals and plants (living things) living a certain area. 

 Or  

-Refers to the inhabitants of particular place. 

HUMAN POPULATION. 

-Is a group of people occupying a certain geographical unit. 

OR 

-Is the total number of people at a given place in specific period of time. 

DEMOGRAPHY. 

.Demography is the scientific study of human population.  

-It covers its growth, density, distribution and movement as well as the aspect of social and 

economic development.  

 

DEFINITION OF TERMS. 

1. POPULATION SIZE.  

-Is the total number of people living in the country. It is obtained through census. 

2. POPULATION STRUCTURE.  

-Is the composition of a given population in terms of age and sex at a particular time. 

.Census, vital registration or sample survey is used to obtain information on age and sex of an 

individual person from the entire population. 

3. POPULATION DISTRIBUTION. 

-This refers to the way in which people are spread out across the earth’s surfaces.  

.Also, it can be defined as occurrence or non-occurrence of people in a certain geographical unit. 

4. POPULATION COMPOSITION.  
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-Refers to the geographical make up of persons in a given locality which includes, sex, age, marital 

status, education, occupation, income level, religion, ethnic group and race. 

5. SEX RATIO. 

- This is the number of males per 1000 females in a given population. 

6. DEPENDENCY RATIO.  

-Is the part of the population that is not involved in productive activities.  

-The dependency ratio can be categorized into two; 

 Youth dependency ratio-Includes those who are under 15 years. 

 Old or aged dependency ratio-Includes those who are above 65 years. 

7. POPULATION DENSITY. 

-This is the ratio between the number of people and a given area. OR It refers to number of people 

per unit area. 

Population density = Number of people 

                                   Area of a place. 

-. Population density can be described as dense, moderate, or sparse. 

 

B. CHARACTERISTICS OF POPULATION. 

1. It is unevenly distributed over the surface. 

-Such that some areas have low density, others have medium density and some areas have high 

density population. Other areas have no population at all and are referred to as non ecumene. 

2. Population is dynamic. 

-In the sense that it is migratory as people move from one place to another either permanently or 

temporarily depending on the prevailing conditions. Other factors for population change include 

fertility and mortality. 

3. Population has age-sex structure.  

-This refers to the composition or proposition of population in terms of sex, age, occupation etc. 

.Population structure varies from country to country under different circumstances. There’s a 

different in population structure between the developing and developed countries. 

 

IN DEVELOPING COUNTRIES. 

 The number of children is greater than the number of adults. 

 There is high dependency ration. 
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 There is low number of working class. 

-Any person under 15 years is regarded as a child and  he/she does not work rather depends 

on parents, also any individual above 65 years is excluded as a  productive force because of 

being old enough to engage in activities hence depends on his/her children who work. 

 

.Dependency ratio = children (-15) + old people (65+) 

                                   Working population (15 – 64 years). 

 

AGE AND SEX STRUCTURE FOR DEVELOPING COUNTRIES. 

 

IN DEVELOPING COUNTRIES. 

 Children are fewer than adults. 

 There’s low dependency ration. 

 The population of working class is high. 

 There’s high life expectance (means most people reach above 60 years). 

AGE AND SEX STRUCTURE FOR DEVELOPED COUNTRIES. 

.Population structure also shows sex ratio. 

SEX RATIO – Is the number of males per 100 female in a given population. 

.Sex ratio is not balanced across the world. For example in Africa in its wholy, women are more 

than men. Also in urban areas, males are more than female since many young men migrate to 

towns and cities for jobs leaving large group of females in the rural areas. 

.Sex ratio was calculated in 2002 census whereby there’s 95.5 males per 100 female. 

 

4. Change in the level of development and technology.  

-Some countries are more developed due to the use of advanced technology while other counties 

use low technology. 

5. Facing or experiencing different problems. 

-Population usually faces problems like diseases eg. HIV/AIDS, cholera, malaria and 

environmental calamities such as famine, floods, earthquakes and pollution. 

 

C. IMPORTANCE OF STUDYING POPULATION. 

1. Helps to get and provide the number of people in the country. 

2. It helps in determining the rate of literacy and illiteracy in the country. 

3. Enable to know the age and sex composition in a country e.g. in Tanzania the number of female 

is higher than of male. 
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4. Enables the government to combat mortality rate.  

5. Enables to know the number of manpower skilled and unskilled. 

6. It can stimulate the diffusion of technology into the destination from other areas the people who 

migrate possess different skills of different environmental orientations. 

7. It helps in determining and increasing production of food to satisfy the present population. 

8. The information obtained during the National Census is used by the Government for planning 

public services e.g schools, hospitals, markets, etc. 

 

3.2 POPULATION DISTRIBUTION. 

-Population distribution is the way in which people are spread out across the earth’s surface.  

.Population distribution is always uneven and changes over period of time. Some places have 

many people and others few people meanwhile other places have people at all. This is attributed by 

different causes. 

ECUMENE –This is an inhabited area. 

NON-ECUMENE- This is a sparsely or non-inhabited area. 

DISCRIPTION ON POPULATION DISTRIBUTION. 

I) DENSELY POPULATED AREA – The area has a very high number of people. 

II) DENSE AREA – The area is highly populated. 

III) MODERATELY POPULATED – People are many in an area but not to an extent of 

occupying the whole available space. 

IV) SPARSELY POPULATED – People appear to be fewer in an area. 

 

FACTORS INFLUENCING POPULATION DISTRIBUTION AND DENSITY. 

1. Relief (Topography).  

-Where the slope is steep there is low or no population due to poor soil and nature of the land, but 

on gentle slope or flat surface there is high population since soil is good and mechanization can 

take place easily. Also low land tends to flood usually since people avoid settling in those areas. 

2. Climate.  

-Areas with reliable (moderate) rain have attracted high population but where there is poor rain 

like in the desert there is low population. Also areas with high or very low temperatures do not 

attract population while areas with moderate temperature attract population. 
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3. Vegetation.  

-In areas where dense vegetation is difficult to clear like in Tropical forest of Amazon and Congo 

basin discourage people to live leading to sparse population or no population at all. Dense 

vegetation hinders penetration and development. In less dense vegetation people are attracted since 

they grow crops after clearing for cultivation. 

4. Soil.  

-Thin, infertile and badly leached soil discourages settlement since they can’t support agriculture. 

Good soil attracts population. 

5. Mineral and energy resources.  

-Area with mineral and energy resources attract population e.g. rand of S. Africa, iron and 

coalfield in Europe and southern part of W. Africa where there are rich mineral deposits like 

diamond, oil, etc. 

6. Natural Hazards.  

-Areas with natural hazards like floods in low land, earthquakes, and tornadoes are avoided by 

people. 

7. Diseases and Pests.  

-People like to settle in areas which are free of diseases and pests. There is high population in 

highlands of Tanzania which have healthy climate like Arusha. But areas with high incidence of 

disease and pests infestation like mosquitoes that causes malaria, tsetse flies discourage population 

settlement. 

8. Social – cultural aspects.  

-Some tribes have a tradition of going to live in areas which have been left by their ancestors. 

Traditional beliefs like superstitions can make people avoid living in certain areas due to fear of 

risking their life. 

9. Political factors.  

-Area with political stability and peace attract population but where there is political instability 

does not attract population. People avoid settled in area that has political conflict like in Sudan and 

Somalia. 

10. Transport and communication.  

-Areas which are served with transport and communication attract high population since they can 

transport their goods to the markets areas. 

Also area where social services are ready available like in towns, unlike the rural areas where 

social services are poorly available. 
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3.3 POPULATION CHANGE 

-Population change is the growth or decline in population. 

.Increase or decrease population can change by positive growth and negative growth.  

.The main factor for population change. 

 Fertility rate. 

 Mortality rate. 

 Migration. 

FACTORS FOR POPULATION CHANGE. 

There are three factors that determine population change, namely; 

1. Birth rate. 

2. Death rate. 

3. Migration. 

1. FERTILITY / BIRTH RATE. 

-Fertility refers to the ability to conceive and produce. It is measured by counting the number of 

people (live births in a population).  

Fertility rate is influenced by factors like;  

 Level of education.  

 Birth control measures. 

 Cultural belief.  

 Prestige.  

 Early marriage.  

 Source of labour. 

 Preference of sex. 

2. MORTALITY / DEATH RATE. 

-It refers to the number of deaths within a given population.  

.Death rate can be categorized into; 

 Infant mortality rate.  

-The number of death from 0-2 years. 

 Child mortality rate. 

-Number of death of children aged between 1-5 years per 1000 live birth. 

 Adult mortality rate.  

-Number of adults dying per 1000 of the total population.  
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CAUSES OF MORTALITY RATE. 

 Severe hunger/famine. 

 Diseases. 

 Natural disasters. 

 Wars. 

 Accidents. 

3. MIGRATION. 

-Is the movement of people from one place or region to another which results in change of 

residence that can either be temporary or permanent. 

Immigration:  People come into a new area and are called immigrants.  

Emigration: People leave their native land for other lands and these people are called emigrants 

 

TYPES OF MIGRATION. 

i. Internal migration. 

ii. External (International) migration. 

A) INTERNAL MIGRATION. 

-Is the movement of people within a country, it can be permanent, temporary, voluntary or forced 

(involuntary). 

Factors Influences Internal Migration 

 Trade 

 Education 

 Search for jobs. 

 Search for fertile soils. 

FORMS OF INTERNAL MIGRATION 

a) Rural to Urban Migration. 

- Refers to the movement of people from rural to urban or towns search for jobs, better social 

services, education. 

b) Rural to Rural Migration.  

-Refers to the movement of people from rural to rural e.g Nomadic pastoralists. 

c) Urban to Rural Migration.  
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-From towns to villages for investing, job purpose, setting up industries and other projects. 

 

d) Urban to Urban Migration.  

-From one town to another for business, better employment, education etc. 

B) EXTERNAL MIGRATION 

-It’s also called international, inter-state or inter-regional migration.  

Is the movement of people from their own countries to other countries. 

 

CAUSES OF MIGRATION 

1. Pressure on land.  

-People move to areas with available land for cultivation, settlement etc. 

2. Availability of employment opportunities.  

-People tend to move to areas where employments are possibly found e.g rural to rural in order to 

work in plantations, mines, etc. 

3. Creation of wealth.  

-People migrate to other countries with aim of making wealth quickly e.g: Tanzanians may move 

to South Africa, America and Europe. 

4. Religious conflicts.  

-Which may result to chaos in a country 

5. Political instability.  

-Civil wars cause people to migrate e.g like that of Rwanda and Burundi has resulted to influx of 

refugees in East African countries. 

6. Natural disasters.  

-Epidemic diseases, floods, earthquakes, drought may cause people to migrate to better areas 

where it is safe 

7. Forced migration.  

-People forced to move from the area e.g Asians were expelled in Uganda during the leadership or 

military regime of Iddi Amin, the slave trade of 17th and 18th century is an example of forced 

migration 

8. Cultural beliefs.  

-People may move from one place to another due to cultural beliefs that are not friendly. 
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EFFECTS OF POPULATION CHANGE 

The effect of population change is quite varied. Population change affects both the individuals as 

well as the nations at large. The effect can be positive or negative. 

a) Effects on the Individual level. 

A high fertility rate results in a large number of children that a family has to look after. Migration 

has its own effects on individuals in the number of ways. 

1. Some individuals may change their life styles by becoming more sophisticated. This happens 

after gaining more skills and exposure to more sophisticated lifestyles where the individual 

migrated to. 

2. Some individuals after migrating to urban areas and getting jobs, may take a much longer 

time to get married. 

3. When spouses are separated for long periods of time, this may lead to break up of marriages. 

Either spouse may engage in extra marital relationships during the period of absence of the partner. 

4. Some individuals who migrate to urban areas lose their cultural values and this lead to 

immorality. Some turn to crime. 

5. Some people save lot of money from the income they get from working. The income is used to 

improve their standards of living. 

b) Effects at the national level. 

1. Over population that leads to unemployment or even under development of a nation or even 

under employment. 

2. Poor housing and health facilities because demand for these facilities is far greater than the 

supply. 

3. Agricultural resources are underutilized because of shortage of land and traditional land tenure 

systems which hinder modernization of agriculture 

4. Slow industrial growth because of shortage of skilled labor. Although there is a large labor 

force, it is largely unskilled. 

NB: A large population increases the demand for food. This demand reduces the production of 

cash crops while increasing production of food crops. 

OVERPOPULATION 

- Is a situation where people in a particular country are too many in relation to the available 

resources.  

-It is also a situation whereby the population of a country is above the optimum population. 
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. This situation will force people to compete for the available resources and due to shortage of 

resources there will be general decline in the standard of living. Overpopulation has both negative 

and positive effects. 

POSITIVE EFFECTS OF OVERPOPULATION 

 Defense. 

 Increase in manpower resource. 

 Expansion in market. 

NEGATIVE EFFECTS OF OVERPOPULATION 

 Poverty. 

 Unemployment. 

 Social problems -such as bribery, prostitution, armed robbery, etc. 

 Poor standard of living. 

 Poor housing and healthcare. 

 Shortage of food. 

 Increase in government expenses. 

 Environmental pollution. 

 Decline in agricultural production– due to shortage of land. 

UNDERPOPULATION 

-Is a situation whereby the size of the population is small in relation to available resources of the 

country. 

Under-population can also be defined as a situation whereby there are too few people to develop 

fully the economic potential of an area or country. 

 

CAUSES OF UNDERPOPULATION 

 An increase in death rate.  

 A fall in birth rate.  

 High level of emigration.  

 

A) POSITIVE EFFECTS OF UNDERPOPULATION. 

 No congestion:  

 Abundant employment opportunities. 

 Increased social and infrastructural facilities. 

  Availability of idle resources. 

B) NEGATIVE EFFECTS OF UNDER-POPULATION 

1. Shortage of manpower.  
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-Underpopulation results to shortage of labour with that effect of low investments and income. 

Inadequate labour leads to slow industrial growth. When skilled labour is imported, then the cost 

of production and hence the produced goods and services, goes up. 

 

2. Underutilization of resources. 

- Resources are highly underutilized in a country with low population. A country cannot fully 

develop its resources when it is underpopulated. Agriculture is not fully developed and minerals 

may remain unexploited because of shortage of local labour. 

3. Inadequate market.  

- A small population means a narrow market for the locally produced goods and services. Such a 

population does not support large-scale production of goods and services even when the standard 

of living is very high. 

4. High transportation costs. 

-When the population is small and scattered over a wide area, vehicles have to travel long 

distances to reach individuals. This makes transportation of goods and services expensive, a fact 

which hampers internal trade. 

5. Lack of people to defend the country.  

-At times of war and emergency, a country might find it difficult to mobilize enough people to 

defend it. 

6. Low creativity.  

- Underpopulation causes lack of pressure on the available resources. This hinders creativity 

because of limited competition. 

 

3.4 POPULATION DATA 

-Population data means information on population.  

Or,  

-Is the information pertaining to population and relate direct with some economic, social and 

demographic matters. 

SOURCES OF POPULATION DATA.  

1. PRIMARY SOURCES. 

-This is a source of population data which is obtained directly via registration of person like 

registration of births and deaths.  

.Data collected in primary source is referred to first hand data.  
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Data are obtained by; 

i) Census. 

ii) Vital Registration 

iii) Sample Surveys and Inquiries. 

2. SECONDARY SOURCES. 

-Include reports in population which are compiled and published as census reports.  

-Data is also obtained from textbooks and other reference books, atlases, magazines, newspaper, 

journals, periodicals and research papers.  

.It can also be obtained from draft reports, annual reports as well statistical abstracts which are 

published annually and are available in government offices. Population data may also be obtained 

or available in the electronic media as well as on the internet. 

POPULATION CENSUS. 

What is a Census? 

-Is the official enumerating or counting of a population in a given territory of country in order to 

collect data for socio-economic planning purposes. 

OR. 

-Is the process of collecting, compiling and publishing demographic, economic and social data or 

information pertaining to a specific time to all persons in a country. (According to UN) 

CHARACTERISTICS OF CENSUS. 

1. Universality within a specific territory. 

-Census is conducted all over the country. Since the exercise aims at enumerating all people within 

the specific territory hence people who are absent in an household are counted via de jure 

approach.  

2. Defined periodicity. 

-Census is conducted at regular intervals.  Census can be conducted after every five or ten years. 

 

3. Specificity. 

- Census is specific for a certain country. It is not conducted once all over the world. It is 

conducted in a certain country with specific purpose like political or economic planning. 

4. Simultaneity. 

-Census’ are conducted at the same the same specified time throughout. The time for conducting 

census is neither reduced nor extended unless otherwise. For example in Tanzania population 

censuses are conducted after each ten years i.e 2002, 2012…….etc. 
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5. Expensivity.  

-Census’ are expensive as they need money resource and time in enumerating the population in a 

given geographical area. 

 

TYPES OF POPULATION CENSUS. 

.Census can be categorized according to; 

i) Approach used to conduct it. 

ii) Time interval. 

.ACCORDING TO APPROACH. 

a) De jure census 

b) De facto census 

.DE JURE CENSUS. 

-Is the one in which people are counted according to their place of residence where only permanent 

members of household are counted. 

.However, this census regards people as if are static while in true sense people tend to move. 

DE FACTO CENSUS. 

-Is the one in which the people are counted wherever they are found on the day of enumeration. 

.This means, all people who stayed and available in the household for the night are counted. 

ACCORDING TO TIME INTERVAL. 

a) Quinquennial census 

b) Decennial census 

.QUINQUENNIAL CENSUS. 

-Is the one carried out after every five years. 

.DECENNIAL CENSUS. 

-Is the one carried out after every ten years. 

 

OBJECTIVES OF POPULATION CENSUS. 

1. To obtain complete account of all members of a country by age and sex. 

2. To get statistics on the size, nature and distribution of labour force. 

3. To grasp the rate of literacy and illiteracy of the people in the respective country. 

4. To know socio-economic information on household level and nation at large. 
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5. To get the full picture of all places and people in the country that later helps in development 

projects and planning 

6. To study gender composition, marital status and occupation of the people. 

 

 

LIMITATIONS / CHALLENGES OF POPULATION CENSUS. 

1. Census’ are expensive. 

-Population censuses are very expensive in terms of time and money since they involve training of 

manpower, transport, food and other operation facilities for smoothly and successful. 

2. Problem of omission of some members in enumeration. 

-Some household members may be left uncounted especially those who tend to be absent during 

enumeration day and sometimes due to poor coverage. Also, children who are born a day after are 

left uncounted. 

3. Misreporting of information. 

-The problem may be caused by the people who are supposed to provide true information but 

others can delude information like age, economic gains etc. Also there are some blunders that may 

occur during the census exercise resulting to false information recording. 

4. Political violence and conflicts. 

-Enumerating people in areas where there is political violence like in Somalia, Burundi, Rwanda 

and other places across the world becomes very difficult since many people may not be settled in 

their houses and get counted. 

5. Poor question framing. 

-This may create fear among the individuals who in turn fail to provide true information about 

their families. 

6. Low level of literacy. 

-This also may encounter the process of enumerating the people. Individuals should be well 

educated about the essence of population census to make it easy to be undertaken. 

VITAL REGISTRATION. 

-This involves registration of people during events such as births, deaths, marriages and migration. 

. This is among of the basic source of demographic data. 

.In the DC’s vital registration systems are well advanced while in the LDC’s for instance in East 

Africa the systems are not yet well developed. 

SAMPLE SURVEY. 
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-This is the method involves representative samples of the total population secure desired 

information.  

.Sample surveys are fairly representative because they seek the percentages of men, women, youth, 

farmers and others in the population. 

.Sample surveys are conducted due to absence of adequate capital to conduct census. 

.Sample surveys are simplest method of collecting data. 

USES OF POPULATION DATA. 

1. Data help the government to allocate resources like land. 

2. Data are used by the government to plan and provide social services like medication, education, 

water, power etc. 

3. Population data help to know the death and birth rates, life expectancy etc. in the country. 

4. Population data provide account of people in a certain society or country. 

5. Data of migration help the government to curb the issue of rural – urban migration by the youth. 

6. Data help the government in allocating and improving basic social service like security, 

firefighting, banking, water supply, and health services. 

3.5 POPULATION PROBLEMS. 

-These are the challenges which are brought about by the population in a given geographical area. 

.The common problems associated with population across the world include the following; 

1. Pressure on the scarce resources. 

-For instance land resource if an area experiencing overpopulation will result to competition, over 

utilization and exhaustion of that part of land. 

2. Environmental pollution. 

3. Unemployment. 

4. Increase in shortage of social amenities. 

5. Spread of diseases like HIV/AIDS and cholera. 

6. Increase in Social problems such as; 

 Crimes 

 Congestion 

 Robbery and armed theft 

 Drug dealing and abuse. 

 Prostitution 

 Street children etc. 
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7. Environmental problems like; 

 Deforestation 

 Soil erosion 

 Drought  

 Flood 

 Storms 

 Volcanic eruption etc. 

8. Poverty.  

-High population leads to low per capita income and hence abject poverty. 

POSSIBLE SOLUTIONS ON POPULATION PROBLEMS. 

1.Mass education.  

- Educating the masses helps them understand the need to have one or two children at the most. 

Families that are facing a hard life and choose to have four or five children should be discouraged. 

2. Family planning.  

- As population of this world is growing at a rapid pace, raising awareness among people regarding 

family planning and letting them know about serious effects of overpopulation can help curb 

population growth. 

3. Improvement of rural environment.  

- To check the influx of rural people into urban areas in search of a better welfare, deliberate 

efforts should be taken to improve the rural setups. These include provision of agricultural inputs 

to farmers on subside basis, improvement of rural access roads, and provision of basic economic 

services and amenities. 

4. Environmental conservation.  

-Governments should take measures to minimize the environmental degradation. Such measures 

may include encouraging people to plant trees and apply proper cultural practices. 

5. Creating employment opportunities.  

- Governments should create job opportunities through establishment of industries, encouraging 

investors in various economic sectors, providing soft loans, and offering entrepreneurship 

education which will prepare the people for self-employment rather than depending on salaried 

jobs, among other measures. 

 

3.6 POPULATION POLICY. 

WHAT IS POPULATION POLICY? 

-Population policy refers to the statement, law or regulations passed by the government to attain 

demographic information such as fertility, mortality, and migration to favour better lives of the people in a 

given country. 
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 .The aim of population policy is to deal with the population issues on the relationship between population 

and development and its impact on the environment. The government may enact some strategies that can 

ensure sustainable development of the people and their country.  

.Population policy influences a country’s population size, composition, distribution, and growth. 

 

 

 

TYPES OF POPULATION POLICY. 

i) Explicit population policy. 

ii) Implicit population policy. 

I. EXPLICIT  POLICY. 

-This is a document prepared by the governmental departments, and its commissions, for the purpose of 

controlling growth and raising the standards of living of the people in the country. 

II. IMPLICIT POLICY. 

-This is a particular law, regulation or statement that may have a direct or indirect impact on population 

growth. 

CHARACTERISTICS OF POPULATION POLICY. 

1. Selectivity 

-Population policies are selective as they cover only a section or some sections of the demographic factors 

where the regulation is intended. For instance, a policy may be put in place to regulate fertility, mortality or 

migration or a mixture of these. 

2. Explicit 

-Explicit policies are associated with the stated intention of a nation or government to influence population 

events. Explicit policies can stem from the law, policy declaration by a party or directive issued by the 

president of the country.  

.Explicit laws are well stipulated and strictly followed or reinforced. Such policies prevailed in China where 

the limit in the number of children was set and incentives were given to all those who could follow while 

penalties were imposed to those who did not follow.  

.Other countries with explicit policy are Sweden and England. 

 

3. Implicit 

-Implicit policies refer to a particular law, regulation or statement, which may have direct or indirect effect 

on population growth.  

Implicit policy is not as elaborate as explicit since it is somehow unclear and cannot be easily understood 

leading to failure in terms of implementation. 
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.Population policies, whether explicit or implicit, have the ultimate aim of influencing a country’s 

population size, composition, distribution and growth. 

 

 

 

 

 

DIFFERENCE BETWEEN EXPLICIT AND IMPLICIT POLICIES. 

Explicit policy Implicit policy 

1. The documents or statements are clear. 

 

1. The document or statements are not clear. 

2. The origin may be the pre-existing laws and 

declarations by the government. 

2. They may not be a result of pre-existing laws or 

declaration. 

3. The stipulation of the statement is always precise 

to the point. 

3. The stipulation of the statements or regulation is 

not precise to the point. 

4. Adherence to the statements or regulations is 

strictly, 

4. Adherence to the statements or regulations may 

not be possible.  

 

CASE STUDIES. 

1. TANZANIA POPULATION POLICY 

-Tanzania adopted a National Population Policy (NPP) in 1992. The policy recognizes that there is no 

simple cause and effect relationship between population growth and economic growth, and that population 

growth may not be the primary obstacle to development.  

-Prior to the adoption of the explicit national population policy in 1992, Tanzania pursued implicit 

population policies and programmes.  

-These policies and programmes were reflected in actions taken by the government in dealing with various 

issues pertaining to population. 

THESE INCLUDED POLICIES AND PROGRAMMESSUCH AS:  

i) Villagization programme of mid 1970s. 

ii)  Provision and expansion of free social services (health, education and safe water),  

iii) Literacy programmes called Universal Primary Education (UPE). 

iv). Provision of family planning services as part of MCH services. 

 

THE IMPACTS OF POPULATION POLICY TO THE COUNTRY. 
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-The adoption of the National Population Policy in 1992 resulted in resettlement of the population in 

Tanzania, and brought about the following; 

i) Villages became more or less nucleated or near nucleated in form.  

ii). Social services such as water supply, education and healthcare expanded and reached a greater number 

of Tanzanians. 

iii). Emergence of preliminary programmes on family planning and MCH services were adopted. The 

employment-related benefits such as paid maternity leave of 84 days once in three years was implemented.  

v). The census taking place after every 10 years is another good effect of NPP. 

ACHIEVEMENTS OF NATIONAL POPULATION POLICY (1992). 

1. Introduction and expansion of population studies in of higher learning institutions in the country. 

2. The adopted population policy recognizes the links and interrelationships between population, resources, 

the environment, and development. 

3. Increased number and capacity of NGOs engaged in population related activities including advocacy and 

social mobilization, service delivery and capacity building. 

4. The use of contraceptive methods among both men and women and male involvement in family 

planning. This has seen a marked increase in use various contraceptive methods such as injectable 

contraceptives, oral contraceptives, condom, IUD (intrauterine device), vasectomy, and tubal ligation. 

 

2. NIGERIA POPULATION POLICY.  

-Nigeria is the most populous country in Africa and launched its first national population policy in 1988.  

-Nigeria population policy and strategies for family planning Nigeria launched its first population policy in 

1988. The policy intended to improve the population's standard of living and quality of life. Major areas of 

the policy include the following: 

i) Reduction of fertility rate of 6 or above children per family to 4. 

ii) An optimum marriage age of 18 for women and 24 years for men. 

iii) Advocating the restriction of pregnancies from 18 to 35 years of age. 

iv) Extending family planning services.  

.The policy resulted in a population growth rate of 3% by 2003. Then the government adopted another 

family planning policy in 2004 which aimed at reducing population growth rate to 2%. Components of the 

population program include the provision of family planning services to all those who want them and the 

strengthening of maternal and child health services. 

 

3. CHINA POPULATION POLICY. 

- In 1950s, china had a philosophy of “A large population gives a strong nation.” This philosophy led to 

high birth rate  
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-Previous Chinese governments had encouraged people to have a lot of children to increase the country's 

workforce. 

.But by 1970s the government realized that current rates of population growth would soon become 

unsustainable. 

.Hence, the Chinese government introduced a number of measures to curb population growth and promote 

economic development. The most important of the new measures was a one-child policy, which decreed 

that couples in China could only have one child. 

 

 

 

THE ONE-CHILD POLICY 

-The one-child policy, a part of the family planning policy, was a population planning policy of China. 

. It was introduced in 1979 and began to be formally phased out in 2015. The policy allowed exceptions for 

many groups, including ethnic minorities. The result was dramatic. 

.Fertility rates dropped from 5.9 births per woman in 1970 to about 1.6 in the late 1990s. 

.The one-child policy was revised over the years to allow more couples to have an additional child, until the 

government allowed all married couples to have two children beginning 2016, mainly to combat shrinking 

workforce and rapidly ageing population. In 2007, 36% of China's population was subject to a strict one-

child restriction, with an additional 53% being allowed to have a second child if the first child was a girl. 

 

BENEFITS OF THE POLICY. 

1. Increased access to education for all, 

2. Plus childcare and healthcare offered to families that followed this rule. 

 

PROBLEMS WITH ENFORCING THE POLICY. 

1. Those couples who had more than one child didn't receive these benefits and were fined. 

- Provincial governments imposed fines for violations, and the local and national governments created 

commissions to raise awareness and carry out registration and inspection work 
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2. The policy was keenly resisted in rural areas, where it was traditional to have large families.  

-In urban areas, the policy has been enforced strictly but remote rural areas have been harder to control. 

3. Many people claim that some women, who became pregnant after they had already had a child, were 

forced to have an abortion and many women were forcibly sterilized. 

4. When couples intended to marry, they were required to apply for permission from the state.  

-The same case applied when they wished to have a child. Family planning officers visited homes and 

workplaces to ensure that families followed the rules. 

 

IMPACTS OF THE POLICY 

.POSITIVELY.  

1. The birth rate in China has fallen since 1979, and the rate of population growth is now 0.7%. 

.NEGATIVELY.  

2. Large numbers of female babies have ended up homeless or in orphanages, and in some cases killed. In 

2000, it was reported that 90 per cent of foetuses aborted in China were female. 

.This is due to a traditional preference for boys. 

3. As a result, the gender balance of the Chinese population has become distorted. Today it is thought that 

men outnumber women by more than 60 million. On current trends, there will be more than 30 million 

“unmarriageable” men in China by 2020. 

 

 

 

 

 

 

 

 

 

THE END 
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KISWAHILI 

MADA: UFAHAMU 
 

Ufahamu ni hali ya kulijua na kulielewa jambo kwa usahihi na kuweza kulielezea kwa 

ufasaha bila kupoteza maana yake ya msingi. 

AINA ZA UFAHAMU 

A. Ufahamu wa kusikiliza – ni ule ambao mhusika anaupata kwa kusikiliza habari 

Fulani. Ina wazekana kupata habari kwa kusimuliwa au kusomewa. Ili kupata 

ufahamu kutokana na habari inayosikilizwa, lazima msikilizaji azingatie mambo 

yafuatayo; 

1. Kusikiliza kwa makini ili kuelewa wazo kuu  

2. Kuhusisha mambo muhimu na habari inayosimuliwa 

3. Kujua matamsi ya mzungumzaji 

4. Kubainisha mawazo ya mzungumzaji 

Msikilizaji atalazimika kuwa katika hali ya utulivu. Mawazo yake yote yanatakiwa 

yawe katika mazingira hayo ili neno lisikupite. Hata kama una matatizo mengi, 

usiyafikirie wakati unapotakiwa usikilize ikiwezekana mwangalie usoni mtu 

unayemsikiliza. 

Akili yako yote ikizingatia unayoyasikiliza hutashindwa kujibu maswali 

utakapoulizwa. Kwa mfano siku moja unaweza kuhitaji kutoa ushahidi kwa 

mwalimu au polisi juu ya uliyoyasikia katika mazingira fulani yanayomhusu rafiki 

au jirani yako. Kama hukusikiliza kwa makini awali, utashindwa kujibu kikamilifu 

maswali utakayoulizwa, hatimaye kushindwa kutoa msaada kamili. 

Mbinu za kujibu maswali yanayotokana na habari ya kusikiliza 

1. Kubaini mawazo makuu 

2. Kubaini maana ya maneno na misemo 

3. Kusikiliza kwa utulivu 

 

B. Ufahamu wa kusoma 

Ni ule uelewa unaopatikana kwa njia ya kusoma kwa makini maandishi fulani. Kwa 

mfano kusoma vitabu, gazeti au kipeperushi.  
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Aina za usomaji ni kama ifuatavyo; 

1. Kusoma kwa sauti 

2. Kusoma kwa haraka na kimya 

 

1. Kusoma kwa sauti – ni aina ya usomaji ambao humwezesha msomaji kupata 

ujumbe na kuweza kutamka kwa lafudhi ya Kiswahili sahihi. Kusoma kwa sauti 

humfanya msomaji ajisikilize na kujipima uwezo wake wa kutamka maneno 

inavyotamkwa. Tena hupima kasi aliyonayo na uwezo wa kuelewa yale 

anayoyasema. Ni muhimu msomaji azingatie matamshi sahihi ya lugha ilia pate 

maana sahihi ya maandishi yenyewe.  

2. Kusoma kimya – ni njia ambayo msomaji anapitisha macho kwenye maandishi 

kwa haraka bila kuzingatia kwa kina. Lengo la usomaji huu ni kupata maana ya 

jumla bila kuzingatia kwa kina. Kwa kusoma kimya msomaji anasoma haraka. 

Usomaji wa aina hii hutumika kusoma magazeti au wakati mwingine usomaji wa 

aina hii hutumiwa na watu wenye mambo mengi ya kusoma ni muda uliopo ni 

mfupi.  

 

MBINU ZA KUJIBU MASWALI YA UFAHAMU 

A. Kuwa mtulivu  

Mtahiniwa anapaswa kuwa mtulivu jambo hili humwezesha kuelekeza fikra zake 

zote kwenye kile anachokisoma. Kwa kufanya hivyo huweza kuelewa vizuri mada 

kuanzia utangulizi wake, kiini, hitimisho na uhusiano wa mada na maswali 

yaliyoulizwa.  

B. Kusoma kwa makini 

Ni jambo muhimu kusoma kwa makini. Kwa kufanya hivyo msomaji huweza 

kuisoma habari yote kwa ukamilifu bila kuruka baadhi ya aya. Humfanya msomaji 

kuielewa habari vizuri. 

C. Kuelewa swali. Mtahiniwa ili aweze kulijibu swali kwa usahihi ni sharti aelewe 

swali linalenga nini.  

AINA ZA MASWALI  

A. Maswali marefu. Haya ni maswali yanayomtaka mtahiniwa kujieleza 

B. Maswali mafupi. Haya ni maswali yasiyofikirisha sana. Aghalabu maswali ya aina 

hii huulizwa kwa ktumia mitindo tofauti kwa vile: 

1. Chagua jibu lililosahihi kati ya (a), (b) na (c).  

2. Andika jibu katika nafasi iliyoachwa wazi kwa kutumia neno moja tu 

3. Oanisha maelezo ya orodha A na orosha B katika jedwali. 

C. Kuelewa maana ya maneno na misemo 

D. Kujibu kwa ufupi. Mtahiniwa pia anatakiwa kujibu kila swali kwa kutumia maelezo 

mafupi. Kwa kufanya hivyo huokoa muda na hivyo huweza kujibu maswali yote 

ndani ya muda uliopangwa.  

Maswali 
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1. Taja nguzo kuu tatu za ufahamu 

2. Ufahamu wa kusikiliza hutegemea nini? 

3. Zipi ni faida za kusoma kimya? 

4. Taja aina za usomaji 

5. Eleza jinsi kichwa cha habari kilivyo nguzo ya ufahamu 

6. Usomaji wa kimya ni bora kuliko usomaji wa kutumia sauti. Jadili  

 

 

 

 

PHYSICS 

TOPIC: ELECTRONS 

 

This is the branch of PHYSICS WHICH DEALS WITH THE emission and effects of 

electrons in materials. 

OR 

Electronics is the branch of physics that deals with the study of flow and cotrol of 

electrons and the study of their behaviour in vacuum, gases and semi conductor with 

devices using electrons. 

This control of electrons is accomplished by devices that resist carry, select, steer, 

switch, store, manipulated and exploit the electrons. 

Electronnics is being used move and more in our homes factories, offices, schools, 

banks, shops and hospitals. 

The development of semiconductor devices such as transistor and integral circuit 

(chips) has gives us among other things automated banking machines laptops, 

computers, programmable control devices, computer games, digital cameras and 

heart pacemakers. 

CONDUCTORS, INSULATORS AND SEMICONDUCTORS 

Materials can be classified as insulators, conductors and semiconductors depending 

on how they conduct electricity. 

CONDUCTORS 

Are the materials that contain movable electric charges. 
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Are the materials that allow the flow of electrons through them, such materials have a 

large number of free electrons which move in the materials carrying charge. 

When an electrical , pod is applied across a conductor, the mobile charges within the 

conduction are forced to move and an electric current appears in accordance with 

Ohm’s law. 

Examples of conductors are metals and  some non-metals such as graphite (carbon). 

 

 

 

INSULATOR(S) 

This is a material which resist the flow of electrical charge through it. 

Insulator, no free charge are exposed to the electric field, so there will be no flow of 

charges and an electric current can not arise. 

Identity, insulators have infinite resistance and zero conductance. 

Examples of insulators are glass, mica, paraffin, hard rubber, plastics ect 

SEMICONDUCTORS 

These are materials, whose conductivity lies between that of conductivity lies 

between that of conductors and  tha of insulators. 

OR 

These are materials with an electrical conductance that is intermediate between that 

of insulators and conductors. 

All semiconductors behave as insulators at a very low temperature (at absolute zero 

temperature). But have a significant electrical conductance at iron TEMPERATURE 

(above the absolute zero temperature) 

Examples of semiconductors are silicon germinium, cadmium sulphide and gallium 

arsenide. 

ENERGY BANDS 

The energy Band structure (Band structure) of a solid is the series of “allowed” and 

forbidden energy bands (levels) that it contains. 

Bands have different widths based on the properties of the atomic arbitals from 

which they arise. 
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Also allowed bands may overlap, producing a single large band. 

Qn: what role does the band structure play. 

The band structure determines the materials electronic properties. 

TYPES OF ENERGY BANDS 

i. Conduction band 

ii. Forbidden band energy/gap 

iii. Valence band 

 

 

CONDUCTION BAND 

This is the range of election energy, higher than that of valence band, sufficient to 

make the electrons free to accelerate under the influnce of an applied electric field. 

VALENCE BAND 

This is the range of electron energy where electrons are normally present at the 

absolute zero temperature. 

In semiconductors and insulators there is a band gap (forbidden band) above the 

valence band followed by the conduction band above that for insulators the forbidden 

energy gap is large. 

If additional energy is given to an electron in the upper level of the valence band the 

electron attempts to cross the forbidden energy gap and enter the conduction band. 

However this energy is alwys much smaller compared to the value of the forbidden 

energy gap. Therefore no conduction occurs. 

In metals the valence band and conduction bands overlap. The valence band is only 

partially filled with electrons. 
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THE FERMI LEVEL, E 

This is the highest level filled by the electrons. At room temperature, due to thermal 

energy some electrons are excited and move to the high level than the fermi level. If 

the temperature becames high enough some electrons may escape from the surface of 

the conductors. This may lead to decrease in electrical conductivity of the 

conductivity. 

EFFECTS OF TEMPERATURE O CONDUCTIVITY OF METALS 

QN. What is the effect of temperature on conductivity of metals. 

TYPES OF SEMICONDUCTORS 

These are two types of semiconductors 

i. Intrinsic (pure) semiconductor 

ii. Extrinsic (impure) semiconductor 

INTRINSIC (PURE) SEMICONDUCTOR 



 

Page 63 of 97 
 

These are pure semi conductors which do not contain impurities Eg. Silicon and 

Germenium. 

Are the semiconductor(s) which are pure enough such that the impurities in it do not 

significantly affect its electrical behaviour. 

The conductivity of intrisic semiconductors increases in temperature. At low 

temperature the valence band is completely full, making the material an insulator. 

The absence of an electron in the valence band is represented by a small circle called 

a hole (o). A hole carries positive electric charge. 

Electrons and holes in the conduction and valence bands respectively are referred to 

as free charge carries. 

NB: The electrical conductivity of instrisic semiconductor increases with increase in 

temperature. 

This is in contrast with the behaviour metals (conductors) whose conductivity 

decrease with increase in temperature. 

EXTRINSIC SEMICONDUCTORS (IMPURE) 

These are semiconductors which have been doped with impurities to modify the 

number and type of free electrons (change carriers). 

 

One of the main reaons which the semiconductors are useful in electronics is that 

their electronic properties can be greatly altered in controllable way by adding small 

amounts of impurities. The introduction of the impurities is referred to as DOPING 

and the impurities are called DOPANTS. 

By hearily doping a semiconductor one can increase its conductivity, by a factor 

greater a billion. 

DOPING 

This is the process of adding impurities (impurity a tons) in order to increase the 

umber of free electrons or holes in the semiconductor 

Qn: What is the purpose of doping 

To increase the number of free electrons or holes in the semiconductor hence 

increasing conductivity of the semiconductivity. The impurities are are called dopants 

MECHANISM OF DOPING SEMICONDUCTORS 
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Doping produces two types of semiconductors namely P-type and n-type 

semiconductors 

There are two types of extrinsic (impure) semiconductors. These are 

i. P-type 

ii. N-type 

P-type semiconductor(s) 

This is the impure semiconductor which mainly conducts electricity by virtual of the 

holes in the valence band 

How is a p-type semicad farmed 

The p-type semiconductor is formed by adding acceptor impurities to an intrisic 

(pure) semiconductor like germanium a silicon 

The acceptor impurities are tetravalent atoms which accept electrons from the 

valence band of the pure semiconductors 

Examples of trivalent atoms are boron, gallium and indium. 

Qn: what will happen if a trivalent atom such as boron is added to pure 

semiconductors such as silicon and garmanium? 

Both silicon and germanium are tetravalent crysatals i.e they have four electrons in 

their valence bond. If a trivalent atom e.g (boron) is added to silicon or germanium 

semiconductor, The impurity atoms of boron displace some silicon atoms or 

germanium atoms. Thus only three of the covalent bonds are filed with electrons of 

boron and the fouth bond contains o hole. 

The impurities create holes in the valence band of the pure semiconductors, since 

they have only three electrons for sharing instead of four electrons, so they make 

available positive carriers (hole) because they created holes which can accept 

electrons. The impurities are called acceptor impurities. 
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NB: In p-type the holes are majority carries and electrons are minority cariess. The 

flow of current is dominated by holes. 

N-TYPE SEMICONDUCTOR 

This is an impure semiconductor which conducts electricity due to the presence of 

free electrons in the conduction band. 

The n-type is fomed by adding dona impurities to an intrisic semiconductor 

(Germanium or silicon) 

The doa impurities are pentavalent atoms, such as phosphorus which donate 

electrons to the conduction band of an intrisic semiconductor 

Examples of pentavalent atoms are phosphorus, arsenic and antimony (sb) 
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Qn: What will happen if a pentavalent atom such as phosphorus is added to an intrisic 

(pure) semiconductor, such as Germanium or silicon 

Both silicon and Germanium are tetravalent crystals i.e they have four electrons in 

their valence electrons. If a pentavalent atom such phosphorus is added to a silicon or 

germanium semiconductor, the impurity atoms of phosphorus displace some silicon a 

germanium atoms form the crystae and for of the five valence electrons occupy the 

covalent bands and the fifth electron remain unbonded and is available as a carrier of 

current in the conductor bond 

This causes the formation of N-type semiconductor 

 

NB: A s doping process is done, conductivity increases in the conduction band due to 

increase of free electrons. 

COMPARISON BETWEEN INTRISIC AND EXTRINSIC SEMICONDUCTORS 

INTRINSIC SEMICONDUCTOR EXTRINSIC SEMICONDUCTOR 

1. It is a pure semiconductor It is an impure semiconductor 

2. The number of free electrons equals 

to the number of holes 

The number of free electrons not equal 
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to the number of hole 

3. The electrical condutivity is low The electrical conductivity is high due 

to doping and temperature 

4. The electrical conductivity depends 

on temperature 

The electrical conductivity depends on 

temperature and amount of doping 

5. It has no practical use Use in electronic devices 

 

COMPARISON BETWEEN N-TYPE AND P-TYPE SEMCONDUCTOR 

N-TYPE SEMICONDUCTOR P-TYPE SEMICONDUCTOR 

1. It is formed by adding pentavalent 

impurities to a pure semiconductor 

- It is form by adding trivalent 

impurities to a pure 

semiconductor 

2. The number of free electron exceeds 

the number of hole 

- The number of holes exceeds the 

number of free electrons 

3. The majority charge carries are 

electrons (negative charges) 

- The majority charge carries are 

holes(positive charges) 

 

THE P-N JUNCTION 

A P-n junction is made by combining a p-type semiconductor and an n-type 

semiconductor in a single continais crystal. The term junction refers to the region 

where the two types of semiconductors meet. 

It has a very this junction between a p-type and n-type semiconductor 

 

The popular name for a pn-junction is a DIODE. Since it has two terminals positive (p-

type) and negative (n-type) terminals. 

 

 

 

DIODE 
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A diode is a device that allows currrent to pass through it in only one direction, Hence 

it acts as a valve. A semiconductor diode or p or junction diode has p-type side as 

anode and n-type side as a cathode. 

The symbol for diode is 

 

THE MODE OF ACTION OF A DN-JUNCTION 

Connect a battery a lamp and a double in series with the p-type (anode) to the 

positive terminals of the battery and the n-type (cathode) to the negative terminals of 

the battery as shown in the figure below 

Switch on to complete the circuit, what happens to the lamp? The lamp lights. 

Now turn the diode the opposite way round in the circuit. Does the lamp still light? 

No? 

 

FORWARD BIAS OF DN-JUNCTION 
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This is the type of connection in which the p-type is connected to the positive terminal 

of a battery. 

 

A por junction conducts when the p-side is connected to the positive terminals and 

the n-side to the negative terminals of the battery. 

 

MECHANISM 

In the forward bias, the positive charge applied to the p-type repels he holes, while 

the negative charge applied to the n-type repel the electrons 

As the electrons and the holes are pushed towards the junction the distance between 

them decrease. This reduces the width of the depletion layer and lowers the barrier 

pontential. 

DEPLETION LAYER/ REGION 

This is the region of the p-n junction at which charges exchange the direction of 

moment. 

 

POTENTIAL BARRIER/ JUNCTION BARRIER 

This is the voltage that prevents the further movement of the charge carries in the 

junction 
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The diffusion of charge carriers (+ve and –ve charges) in the junction establishes a 

potential difference (potential barrier) across the pn-junction within a very sht time 

of the junction being made, this p.d becomes large enough toprevent any further 

movement of charge carriers. And this is what we call barrier/ junction barrier or 

(potential barrier) 

REVERSE BIASING OF A PN-JUNCTION 

This is the connection in which the p-type is connected to the negative terminal of the 

battery and the n-type is connected to the positive terminal of the battery 

There will be no flow of current, since it  is reversed 

Therefore the pn-junction (diode) conducts when it is forward biased; and if the diode 

is reverse biased, no conduction 

MECHANISM 

After connecting the n-type and p-type to form a pn-junction, there are movemements 

of holes and electrons, electrons from n-type move to the p-type and recombine with 

holes present in p-type material. Likewise holes move from p-type to n-type and 

recombine with electrons in the n-type material. 

These movements cause a p.d across the boundry between the layers. This potential 

difference creates a barrier and stops the flow of holes and electrons. 

NB: The depletion layer/region has p.d cross it which is 0.7V for silicon material used 

and 0.3V for germanium. 
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At the breakdown voltage, there occurs a characteristic of sudden rise of the reverse 

current and a sudden fall of the resistance of borner region. They may destroy the 

junction permanently. 

BREAKDOWN VOLTAGE 

This is the reverse voltage at which the pn-junction breaks down with the sudden rise 

in the reverse curren 

OR 

This is the reverse voltage in which there is a sudden rise in the reverse current. 

KNEE VOLTAGE 

This is the forward biased voltage at which the current through the junction starts to 

increase rapidly 

NB: The graph shows that the current is greater when the voltage applied is greater 

than the potential barrier at the junction. 
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TYPES OF DIODE(S) 

As stated earlier the diode is an electrical device which allows current to move 

through it in one direction only. 

Its block diagram and its symbol are as shown below 

There are different types of diodes used in electric circuits. The following are the most 

common ones. 

i. Semiconductor diode 

ii. Metal semiconductor diode 

iii. Zerer diode 

iv. Light emitting Diode (LED) 

 

i. SEMICONDUCTOR DIODE 

This is the type of diode made up of silicon or germanium. Consider the figure 

below that represents the contruction of the semicondutor diode. 

 
ii. METAL SEMICONDUCTOR DIODE 

This is the type of diode formed by the deposition of a metal on the surface of 

metal conduction 

 
 

 

iii. LIGHT EMITTING DIODE (LED) 

This is a semiconductor diode that emits light when electrical current is applied 

in the forward direction of the diode 
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The LEDs are made from variety of semiconductor materials depending on the 

wavelength of the light required 

The mostly used materials for the visible LEDs ARE GALLIUM Phosphide and 

gallium arsenic phosphide 

 
 

iv. ZENER DIODE 

Zener diode are specially manufactured diodes designed to operate in the 

reverse breakdown voltage. Every zener diode is manufactured for a specific 

reverse breakdown voltage called the zener voltage 

 
 

Zener diodes are used as avoltage regulation devices. 

NB: A diode is designed to work in mode of forward and reverse biasing 

junction 

 

RECTIFICATION 

This is the process of converting an alternating current (A.C)  To direct current 

(D.C) 

The fact that a pn-junction conducts current in one direction only enables it to 

be used as a rectifier. 

 

RECTIFIER 

This is a device used to produce direct current (d.c)  from alternating current 

(a.c) 

N.B Remember that; the mains power supply provides alternating current (a.c) 

but often we want direct current (d.c) 

 

QN: How can we ise a diode to do this? 

This can be achieved using a half wave or full waves rectifier circuit 

 

HALF WAVE RECTIFICATION 

This is the process of covering a.c input into pulsating current (uneven diret 

current) 
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NB: May electrical appliance make use of d.c voltages. These may be provided 

by batteries. This is the reason to why we mostly need to convert a.c to d.c 

voltages 

 

MECHANISM 

The half wave rectification is achieved by connecting a diode inn series with 

1000∩ resistance and low vltage a.c supply. 

Consider the figure below 

 
 

 

MECHANISM 

The voltage at point A does the opposite of that at point B. When A is increasing 

in positive direction, B is increasing in a negative direction 

During the first half cycle of the sinucidae wave form, A is positive and B is 

negative. The diode is forward biased and current flows around the circuit 

formed by the diode the transformer winding and load R. 

During to second half-cycle, A and the anode are negative, B and the cathode 

are positive. The diode is reverse biased and no current flows. This is indicated 

by a horizontal line in the output diagram. 

Therefore, the diode conducts in every half cycle and hence half wave 

rectifiation is achieved. 

The following is another alternative of circuits is the half wave rectification 

circuits. 
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The diode conducts only for half the a.c cycle that is only when it is forward 

biased. The a.c has been rectified to an in even direct current called pulseting 

current. The voltage of this current is not steady and for it to be used, it must be 

smoothed. 

MECHANISM 

When an a.c voltage is applied to the anode of the diode only positive half 

cycles pass through it, so the output voltage, Vo across Po will be one 

directional voltage only. The a.c input is converted to the pulsating current 

(uneven direct current) 
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On the positive half of the cycle of V1 the diode conducts. On the negative half 

cycles the diode does not conduct. So on the positive halves only electrons flow 

through Po. The voltage Vo at R is IR, where I is the current that is flowing. 

FULL WAVE RECTIFICATION 

This is the process of cnverting an a.c to .c 

It is achieved by using a centre tapped transformer winding with two diodes 

In the full-wave rectification both halves of the a.c cycle are transmitted but in 

the same direction 

One way of achieving this is to have a transformer whose output has a centre 

tap, that is its output acan be taken at two points, one being half the other 

The circuit and its output are shown below 

 
 

MECHANISM  

In the positive half cycle point A is positive with respect to  O. Diode D1 

CONDUCTS BUT . Diode D2 is reverse biased. The current passes through D1 , 

C, R and back to O. In the negative half cycle point B is positive with respect to 

O. Diode D2 Conducts but diode D1 is reversed biased. The current passes 

through D2, C, R and back to O. The direction of the current through R is the 

same as in the first half cycle 

Also the following is another circuit diagram of achieving full wave 

rectification. 
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MECHANISM 

In the first positive half cycle points B1 is positive with respect to point A. thus 

diode D1 is forward biased and conducts but diode D2 is reverse biased and 

does not conduct so, current passes through D1, C, R and back to A. 

 

In the second negative half cycle  point B2 IS POSITIVE WITH RESPECT TO 

POINT a. Thus diode D2 is forward biased and conducts while D1 is reverse 

biased and does not conduct . So current passes through D2, C, R and back to A. 

TRANSISTOR 

This is a semiconductor device which amplifies current or voltage. To amplify 

means to increase the size. 

A transistor is commonly used to amplify or switch electronic signals. It can 

turn electricity and all other modern electronic devices. 

 

THREE LAYERS/ TERMINALS OF A TRANSISTOR 

It is made from three layers of p-and n-  semiconductors. The three layers are; 

i. Collector (C) 

ii. Base (B) 

iii. Emitter (E) 

TYPES OF TRANSISTORS 

There are two types of transistors; namely 

i. PNP Transistor 

ii. NPN transistor 
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i. PNP TRANSISTOR 

This is a transistor in which an n-layer sandwiches a p-layer. 

It is formed by placing n-layer (n-type semiconductor) between two layers of p-

type semiconductors 

 
MODE OF ACTION OF PNP TRANSISTOR (MECHANISM) 

In a pnp transistor the emitter base junction is forward biased and current 

therefore flows across this junction (the pnp junction) and this current is 

carried by holes from the p-type emitter and by electrons form the n-type base 
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Since emitter base junction is forward biased and collector base junction is 

reverse biased holes are repelled from the positive (+ve) terminal of the 

battery and injected into emitter base junction, overcoming the potential 

barrier 

Since the n-layer is very thin and contains a few electrons most of the holes 

pass through the base region and reach the collector. A few holes combine with 

a few electrons in the n-region and are last as charge carries. 

The majority holes cross over into the collector region where they are swept up 

by the attraction of the negative. Collector voltage Vc of the battery, Some of the 

holes injected in the n-region (base) are swept up by negative emmitter voltage 

of the battery 

The direction of the hole is the same as the direction of the current. And always, 

𝐼𝐸 = 𝐼𝐵 + 𝐼𝐶 
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NB: The majority carries of electricity in the 𝐷 ∩ 𝑃 transistor are the holes (+ve) 

charges 

ii. PNP TRANSISTOR 

 
 

The arrow indicates the direction of the flow of the convectional current 

The simplest way of identifying a transistor from its circuit symbol is by using 

direction of arrow 

i. For a PNP –transistors the arrow points into the transistor; and for 

ii. For an npn-transistor, the arrow points out. 

The most transistors we use today are npn transistors. 

Why? 

Because this type is easier to make from silicon 

 

APPLICATIONS OF TRANSISITORS 

1. They are used in electronic devices such as calculators, television, radios, 

computers and others. 

2. They are used in switching circuits, amplifier circuits, osallators circuits, 

voltage regulators circuits, power supply circuits, current source circuits, 

digital logic integrated circuits 

3. They are used to increase the power (Amplication of voltage) using two or 

more transistors. 
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INFORMATION SIGNALS 

Information is usually transmitted in electronic device in forms of signals. 

TYPES OF INFORMATION SIGNALS 

i. Analogue signal 

ii. Digital signal 

 

i. ANALOGUE SIGNALS 

These are electrical signals which convey or store information by means of 

variation in a continuous wave forms (sinusoidal wave forms) 

 
 

Electrical signals may represent information by changing factors such as their 

voltage, current or frequency 

The information is converted from some physical forms like (sound, light, 

temperature, pressure) to an electrical signal by a device called TRASDUCER 

 

Defn: TRANSDUCER is a devide that converts an input signal of one form into 

an output signal of another form 

ii. DIGITAL SIGNALS 
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These are non continuous electrical signals which store information by means 

of variation in the non continuous wave forms 

In digital circuits, voltages have only one of two valves either high e,g 5V or low 

e,g nia QV 

 
 

ELECTRONIC AMPLIFIERS 

SINGLE-STAGE AMPLIFIERS 

AMPLIFIER- this is a circuit or electronic device that increase the amplitude of 

given input signal 

TRANSFER FUNCTION- this is the relationship between the input and output of 

an amplifier. 

GAIN- This is the magnitude of the transfer function 

OR 

GAIN- This is the rato of output amplifier to input amplifier 

Thus Gain=
𝑂𝑢𝑡𝑝𝑢𝑡 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒

𝐼𝑛𝑝𝑢𝑡 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒
 

 

COMPONENTS TYPES OF SINGLE STAGE AMPLIFIER 

Thre are three types of single –stage amplifiers 

i. Common emitter (CE) amplifier 

ii. Common collector (CC) Amplifier 

iii. Common base (CD) amplifier 

NB: 

1. The electronic amplifiers are categorized into single stage amplifiers and multi 

stage amplifiers, Only single stage will be involved and dealt with 

2. They are bamed single-stage amplifiers because they only have one amplifying 

device (transistor). 

The transistor is connected to a load resistor (Rl) through which a load current 

flows, 
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i. Common emitter (CE) amplifier 

The amplifier is named so because both the signal source (input) and the 

load (output) share the emitter lead (region) as the common connection 

point 

 
 

 

In the commoni emitter amplifier the base terminal of the transistor 

serves as the input the collect is the output and the mitter is common to 

both 

The emitter base junction is forward biased by power supply VBB while 

the collector base junction is reverse biased by power supply VCC. 

 

FUNCTION OF CAPACITORS C1 AND C2 

The C1 and C2 are coupling capacitors used to provide D.C isolation at 

the input and the output of the amplifier respectively 

NB: D.C Isolation (removing D.C) component form signal (current or 

voltage) connect the capacitor in series and resistor in parallel to the 

circuit; and vice versa for A.C isolation 

ii. COMMON COLLECTOR AMPLIFIER 
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In this type of amplifier, the base terminal of the transistor serves as the 

input the emitter as the output while the collector is common to both. 

 
The emitter base junction is forward biased by the power supply VEE 

while the collector base junction is reverse biased 

The input signal is fed to the base collector circuit while the output signal 

is tapped from the emitter collector circuit 

The C1 and C2 are complying capacitors used to provide D.C isolation at 

the input and output of the amplifier  

 

iii. COMOMON BASE AMPLIFIER 

In the common base amplifier the emmiter terminal serves as the input 

the collector as the output while the base is common to both 
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The emmiter base junction is forward biased by the power supply VEE, 

whereas the collector base junction is reverse biased by VCC, the input 

signal is fed to the emitters base circuit while the output signal is tapped 

from the collector base circuit. 

 

TERMIALS OF A TRANSISTOR 

BASE(B)- This is a central point of a transistor 

EMITTER (E)- this is a line at which the electrical signals flow into or out 

of the transistor. The line carries signals in the input circuit 

COLLECTOR(C)- This is a line at which the signal is taken form the 

transistor to the appliance; that means taking the signal from the 

transistor into. 

NB: the emitter circuit is always in the forward BIAS, while the collector 

is in the Reverse BIAS 

 

WHY? 

POWER GAIN, A 

This is the ration of the power output to the power input. 

A=
𝑃𝑜𝑢𝑡

𝑃𝑖𝑛
 

It has no S.T Unit 

 

Examples 

The output power of a signal is 50W and the input power is 0.5W 

Calculate the power gain. 

 A=
𝑃𝑜𝑢𝑡

𝑃𝑖𝑛
        =

50𝑊

0.1𝑊
=  
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A=500 

NB: The Gain means increase in size 

 

TASK (GROUP WORK) 

What are the applications of  

a) Diodes 

b) Capacitors 

c) Transistors  

 

 

 

TOPIC: ELEMENTARY ASTRONOMY 

INTRODUCTION TO ASTRONOMY 

THE CONCEPT OF ASTRONOMY 

The word astronomy is derived from Greek word “Astron” which means “star” and 

“nomes” which means “law” or “culture” 

Therefore 

Astronomy is the “law of stars” 

Definition: ASTRONMY- This is the branch of science which deals with the study of the 

origin, evolution, composition, distance and the motion of all bodies (objects) and 

scattered matter in the universe. 

UNIVERSE- This is all of space and everything in it 

OR 

This is totally of space and time tpgether with matter and energy 

ASTROMERS: These are the people who are involved in astronomy. Astronomer study 

the objects that compare the physical universe, stars, planet, moon, galaxies and 

nebule 

NB: Nebule-(small cloud) 

Astronomy is one of the oldest field of science Early astronomy involved observing 

the regular patterns of the motions of visible celestial objects especially the sun, 

moon, stars and planets with the naked eyes. 
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Ana example of astronomy was the study of the changing position of the sun along the 

horizon or the changing appearances of stars in the course of the year, 

These were used to establish agriculture and ritual calendars. 

IMPORTANCE OF ASTRONOMY IN EVERY DAY LIFE 

Astronomy is the importance in many ways. The following are some uses of 

astronomy 

1. The knowledge of astronomy enables us to understand the occurance of 

enclipses of the sun and the moon, when and where 

2. The knowledge of astronomy helps us to predict changes of weather. 

3. It expands our employment opportunities 

4. It was used in both land and sea navigation. 

5. It was the earliest method of measuring time . A day was the duration between 

sunrise and sunset, whilw a month was derived form phases of the moon. The 

year was derived from the changing position of sunrise. 

6. It was used to develop calendars that made it possible to predict the seasons. 

The seasons were very importance in agriculture as they dictate the planting 

time and the harvesting time. 

 

7. Today astronomy helps us to understand where the earth and the life it 

supports originanted from and how it evolved. 

 

THE SOLAR SYSTEM. 

This is the arrangement of the solid objects in the space in the relation to the position 

of the sun. 

It is made up of the sun and the celestral objects including the eight planets and their 

known moon and billions of small bodies that include streroids, comets, meteoroids 

and interplanetary dust. 

All the planets and other bodies revolve around the sun. The sun is the central body of 

the solar system and is the only body in the solar system that gives its own light and 

heat. Bodies revolve around the sun are kept in the their orbits (paths) by the pwerful 

force of gravity from the sun. 

The solar system consists of eight (8) planets as shown below 
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NB: VENUS is commonly known as an evening and a morning star 

STARS AND PLANETS 

A STAR 

A star is a large celestial body made up of hot gases known as plasma 

PLASMA 

Plasma refer to an ionised gas in which a certain proportion of electrons are free 

rather than bound to an atom or molecules 

Stars radiate energy derived from the thermo nuclear reactions in the interior region, 

The sun is the largest star 

The sun is also the closest star to the earth at a mean distance of 149.6 million 

kilometres. This distance is used to measure distance across the solar system. 

NB: A star is also a massive self luminous celestial body of gas that stories by radiating 

energy generated within its interior. 
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A GALAXY 

A galaxy is a group of stars in a space. 

A galaxy is a giant collection of slows, gases and dust. Most stars in the universe are in 

the galaxies. Nearly all of the stars visible in the night sky are within our own galaxy, 

the milky way. 

A PLANET 

A planet is a heavenly body which revolves around the sun in an orbit. The planets are 

dark solid bodies much smaller than the sun. 

There are eight (8) planets; Mercury, venus, earth,mass, jupiter, sartun, uranus and 

Neptune 

 

CHARACTERISTICS OF A PLANET 

The following are the three defining characteristics of a planet 

1. It is a celestial body that orbits a star (sun) 

2. It is massive enough so that its own gravity causes it to assume a spherical 

shape. 

3. It has to dominate the space around it. 

NB: Pluto does not dominate the space around it, thats why it is no longer considered 

as planet. It is now called a DWALF PALNET 

A dwarlf planet does not dominate the space around it. 

TYPES OF PLANETS 

There are two types of planets. These are 

i. Terrestial planets 

ii. Major planets (jovial) 

TERRESTRIAL PLANETS 

These are the planets which are nearest to the sun in the solar system. These include 

the earth and other three planets which are mercury, venus and mars. 

Another name of terrestrial planets is Earthlike planets, since they look like the earth. 

MAJOR (JOVIAL) PLANETS 
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These are the planets which are much farther from the sun in the solar system. These 

include, Jupier, Saturn, Uranus and Neptune. 

They are larger than the terestrial planets. 

DIFFERENCES BETWEEEN STARS AND PLANETS 

The following are the six (6) differences between stars and planets 

STARS PLANETS 

Emits their own light Reflect light from others, or  

They do not emit their own light 

Twinkle at night Do not twinkle at night 

Appear to move form East to west Move around the sun from west to East 

Are countless in number Are eight in number 

Are very big in size but appear small 

because they are very far away 

Are very small in size as compared to 

stars. 

Their temperature is ussualy very high Their tempertaure depends on their 

distance from the sun 

 

CLARIFICATION OF THE SOLAR SYSTEM 

The sunis a stars. It is similar to the millions of other stars which we see in the sky on 

a clear night 

In the solar system the sun is unique in that, it produce its own light. 

NEPTUNE: It is a planet that is very cold about -200℃ 

URANUS: This has five moons, Its temperature is about -190℃ 

SATURN: This is the second largest planet in the solar system. It has nine natural 

satelite 

JUPITER: This is the largest planet in the solar system it is one of the most 

conspicuous in the sky on the cloudless night Jupiter, appear as a way large bright 

object. 

ASTEREIDS: Are the masses of stroies and rocks of different sizes. They range from 

tiny specks of dust to large chunks that have been classified as small sized planets or 

minor planets. 
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ZODIACAL LIGHT 

This is the bright laze (fog) seen in the sky just after sunset and just before sunrise. It 

is readily visible in regions on the Earth near the Equator. The bright laze is a result of 

sunlight reflected from these particles revolving in the region between Jupiter and 

mass 

Fog(haze)- reduce visibility. 

METEORITESThese are asteroids which are not burned up completely and so manage 

to reach the Earth. Some meteorites strike the surface of the Earth with so much 

forcee that they make huge craters. 

There are two known meteorite sites in Tanzania; One is Mbozi District in Mbeya 

region and the other in Shinyanga District 

 

MARS 

This is the nearest planet to the Earth on moving away from the sun. Thats why it is 

visible even with the naked eye Mars has two natural satelites (moons) 

EARTH; This is the next palnet after Mars. The Earth has only one natural satelite, the 

moon. 

VENUS:  

Venus shines brightly like a very bright star in the sky, but it does not do so for so long 

time before it disappears from the sky. 

MERCURY 

This is the smallest of the major planets ans also closest to the sun. Mercury does not 

possess any natural satellites. 

 

CONSTELLATIONS 

A constellation is a group of stars that form a definite shape or pattern when viewed 

from the earth 

Constellations are named after mythological characters, people animals and things. 

Thre are about 88 known costallation. The variou constallation are visible during 

particular period of the year. 

EXAMPLES OF KNOWN CONSTELLATIONS 

The following are the known constellation 
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i. Leo the (lion) 

ii. Orion the (hunter) 

iii. Scorpius (the scorpion) 

iv. Ursa major (the great beer) 

v. Orpus (the crow) 

vi. Canis major (the great dog) 

vii. Pisces (the fish) 

viii. Gemini (the twins) 

ix. The Southrn cross 

USES OF CONSTELLATIONS 

The following are some of the uses of constellations: 

 

1. In Religions. In early days people thought that the gods lived in the heavens and 

that the created the constellation. Many cultures believed that the positions of 

the stars were their gods way of telling stories infact the Greeks named the 

constellations after their mythological heroes and legends. 

2. In Agriculture. Before  there are proper calendars, people had no way of 

determining when to sow a harvest except by the stars, Constellations made 

the patterns of the stars easy to remember 

the ancient peoples knew for example that when the constellation Orion 

started to be fully visible winter was coming soon. The constellations allowed 

the farmers to plan ahead. 

 

3. In navigation. It is fairly easy to spot polaris (the North star) once you have 

found ......... Minor (little dipper constellation). One can figure out just by looking 

at how high polaris appears in the night sky. This allowed for ships to travel 

across the globe. 

If we consider again the motion of planets around the sun and that of the moon 

around the earth we see that, they are periodic. 

The period of revolution of a planet around the sun is the time it takes to go around 

the sun once. For the moon revolving around the Earth the period is the time it takes 

to go around the Earth once . This time is equal to one month or 28 days 

approximately. 
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THE TABLE SHOWING PERIODS OF PLANETS AROUND THE SUN 

PLANET DISTANCE FROM THE SUN × 106𝑘𝑚 TIME OF REVOLUTION 

PERIOD 

Mercury 58 88 days 

Venus 108 225 days 

Earth  150 365.25 days (1 year) 

Mars  228 1.9 years 

Jupiter  779 11.9 years 

Saturn  1427 29.5 years 

Uranus  2869 84.0 years 

Neptune  4495 164.8 years 

  

GRAVITATIONAL FORCE 

This is the force of attraction that exist between any two objects which have mass it 

pulls together the objects and since it acts on all the objects in the universe it is often 

called UNIVERSAL GRAVITATIONAL FORCE. Given the symbol “G” 

The gravitational force holds the planets in their orbits and make them move 

The motion of a planet around the sun is similar to the motion of a body tried to a 

string and whiirted around. The force which keeps the body tired to a string is called 

TENSION FORCE. 

And the force that acts on a object (e.g a planet) which is moving in a circle and 

always directed towards the centre of the circular path (e,g forward the sun) is called 

CENTRIPETAL FORCE 

THE ORIGIN OF THE CENTRIPETAL FORCE 

The origin of cetripetal force is the force on the planet due to the sun’s gravitational 

pull. 

CENTRALPETAL FORCE 
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This is the centrally directed force required to keep an object moving in a circle.The 

sun’s gravitational force acts as a centripetal force to the planets and other heavenly 

bodies in the solar system. 

NEWTON’S LAW OF UNIVERSAL GRAVITATIONAL 

It states that, all bodies in the universe attract each other with a force that is direct 

proportional to the products of their masses and inversely proportional to the square 

of their distance apart. 

Thus, if the masses of planet and the sun are M1 and M2 respectively and the distance 

between them is r, then  

𝐹𝛼
𝑀1𝑀2

𝑟2
 

𝐹 =
𝐺𝑀1𝑀2

𝑟2
 

Where 

F= Gravitational force 

G=Universal Gravitational  costant= 6.67 × 10−1 𝑚3 𝑘𝑔𝑠2⁄  

M1=Mass of the planet 

M2=Mass of the sun 

R=Distance between the two bodies 

 

DIFFERENCE BETWEEN GRAVITATIONAL FORCE AND GRAVITY 

The gravitational forc is a force of attraction between any two objects while gravity is 

a force of attracton between any objects and the earth. 

THE EARTH AND MOON 

The earth and its moon form a unique pair in the solar system. The moon of the earth 

is the sixth largest in the solar system. It has a diameter of 3476km and a mass of 

7.35 × 1022𝑘𝑔. 

Unlike the earth the moon does not have an magnetic field 

The surface gravity on the moon is about 1/6 that on the earth. An object weighing 

180N on the earth would only weigh 30N on the moon. 

The moon revolves in an anticlockwise direction around the earth in a elliptical orbit. 
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The moon takes 27.8 earth days to complete one orbit. This period of time is called 

sidereal month. 

 

 

SIDEREAL MONTH 

This is the period of time taken by the moon to complete one orbit 

The moon also rotates about its axis at the same rate of revolution. This means that 

while the moon is completing one orbit around the earth, it also competetes its 

rotation about its axis. This results to the same side of the moon is always facing the 

earth. The side facing the earth is called THE NEAR SIDE while the side faces away is 

called THE FAR SIDE. 

THE SURFACE FEATURE AND TEMPERATURE OF THE MOON 

The temperature on the surface of the moon are on the average of 107℃ during the 

day and -153℃ during the night. 

The moon has no air no wing and no water even during the day. 

There are twoprimary types of terrain on the moon. There are heavily ctratered very 

old lunar highlands and the relatively smooth and younger maria. 

The bright areas are the lunar highlands that have many craters and are covered with 

a highly reffective layer of fine dust 

 

OCEAN TIDES AND THEIR CAUSES 

TIDES 

Tides are the periodic rises and falls of large bodies of water. 

CAUSES OF OCEAN TIDES 

The tides are caused by the gravitational interaction between the earth and the moon. 

The moon and the earth are always attracted to each other. 

The earth and moon are attracted to each other, just like magnets 

The moon pulls anything on earth while the earth is able to hold onto everything 

except water which is alwyas in motion. The moon is able to pull the water resulting 

in the ocean tides. Each day there are two hightides and the lowtides. The ocean is 

constants moving from high to low and then back to high tides, It takes about 12 

hours and 25 minutes between the two high tides. 
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TYPES OF TIDES 

There are two main types of tides; these are 

i. Spring tides 

ii. Neep tides 

 

 

SPRING TIDES 

These occur diving the full moon or the new moon, when the earth the sun and moon 

are in a line. 

Gravitational forces form the sun and the moon both contribute to the tides 

As the results the high tides are very high and they are called SPRING HIGH TIDES and 

the low tides are very low are called SPRING LOW TIDES. 

 

NEAD TIDES 

These occur during quarter moons and the sun and moon are not in line. During this 

time the gravitational forces from the sun are perpendicular to another with respect 

to the earth and they cancel each other out. As the results the tide is small 

NB: Neap tide- is the difference between high and low tides Neap tide means weak 

tide. 
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