
S.3 PHYSICS NOTES 

COPY THE NOTES BELOW IN YOUR CLASS BOOK 

CATHODE RAYS 

Cathode rays are streams of high speed electrons.  

PROPERTIES OF CATHODE RAYS: 

1. They are negatively charged because they are moving electrons. 
2. They travel in straight lines. 
3. They possess energy. 
4. They are deflected by electric field towards the positive plate. 
5. They cause fluorescent substances to florescence (give out light). 
6. They are deflected by the magnetic field and the direction of the deflection is given by 

Fleming’s left hand rule. 

Applications of cathode rays: 
Cathode rays are applied in the following devices; 

Cathode ray oscilloscope. 
X – Ray tube. 
Diode. 

CATHODE RAY OSCILLOSCOPE (C.R.O) 

The C.R.O has three main parts. 

1. Electron gun. 
2. Deflecting system. 
3. Fluorescent screen. 

 

 

 

 

 

 

Functions of the parts: 
1. Electron gun: 
It consists of the following parts; 
  The heater: 
This heats the cathode electrically 
 The cathode: 
It emits electrons when heated electrically by the heater 
The grid: 
It controls the number of electrons reaching the anode and therefore controls the brightness of 
the spot on thescreen. 
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The anode: 
These are used to accelerate the electrons produced by the cathode. The anodes are at a 
positive potential withrespect to the cathode. 

2.Deflecting system: 

It consists of X – plates and Y – plates. The Y – plates are horizontal and deflect the beam of 
electrons vertically while the X – plates are vertical and deflect the beam of electrons 
horizontally. 

N: B 

The tube is evacuated to prevent deceleration of cathode rays by air molecules. 

 
3. Fluorescent screen. 

    This is where the bright spot of beam is formed. 

Time base: 
This is a special circuit that generates p.d which rises steadily to a certain value and falls 
rapidly to zero. This provides a saw-toothed voltage to X-plates which moves the electron 
beam across the screen at a constant speed. Hence the time base is used to generate a saw-
toothed voltage. 
Vertical motion of the beam causes the beam to travel across the screen and horizontal 
motion of the beam provides the wave form of the beam on the screen.  

  
 
 
 

Note: 
The time base is connected to the X – plates and causes the spot to move from left to right 
called linear sweep and the spot returns to the left before it starts the next sweep called fly 
back. 
Wave forms on C.R.O 

i) A.C on the X-plates and time base off 
 

OR 
 

ii) A.C on the Y-plates and time base off 
 

OR 
 

iii) A.C on the Y-plates and time base on 
 

OR 
 
 

iv) D.C on the Y-plates only and time base off 
 

OR 

P.d 

Time  



 
 
 

v) D.C on the X-plates only and time base off 
 

OR 
 

vi) D.C on the Y-plates and time base on 
 

OR 
 

vii) No potential difference is applied to the Y-plates and time base off 
 
 
 
 
 

USES OF THE C.R.O. 

 It is used to measure potential difference. 
 It is used to study wave forms. 
 It is used to measure the frequency of the wave. 
 It is used to measure the wave length of the wave. 
 It is used to measure phase difference between two voltages. 
 It is used as a timing device. 
 It is used to measure the peak value of alternating and direct current 

Example  

A CRO with time base switched on is connected across the power supply. The wave form below is obtained.  

 

 

 

The distance between two successive lines is 1cm. 

(a) Identify the type of voltage generated by the power supply. 
(b) Find the maximum value of the voltage generated if the voltage gain is 10cmV-1 

(c) Calculate the frequency of the power source if the time base setting on the CRO is 13100.10  scm  
Solution  
(a) The voltage generated is an alternating voltage 
(b) amplitude = 1cm on the screen 

maximum voltage = 10 × 1 = 10V 
(c) period T = (10.0 × 10−3) × 1 = 10.0 × 10−3s 

But  f =
1

T
=

1

10.0×10−3 = 100Hz 

 



Exercise  

A CRO has its Y- sensitivity set to 10Vcm-1. A sinusoidal input is suitably applied to give a 
steady trace with the time base set so that the electron beam takes 0.01s so traverse the 
screen. If the trace seen has a total peak to peak height of 4cm and contains two complete 
cycles, what is the r.m.s voltage and frequency of the input?  

 

THERMIONIC EMISSION: 
This is the process by which electrons are emitted from the metal surface by application of heat energy.  

Applications of thermionic emission: 
Thermionic emission can be applied in the following devices; 

 Diode valves (thermionic diodes). 
 Cathode ray tube. 
 Cathode ray oscilloscope. 
 X-ray tube



 

X-RAYS: 

X-rays are radiations of electromagnetic waves that are produced when first moving electrons 
are stopped by matter. 

PROPERTIES OF X-RAYS: 

1. They readily penetrate matter. 
2. They are not affected by electric and magnetic fields because they carry no charge. 
3. They cause fluorescent substances to fluorescence. 
4. They cause ionization of gas molecules. 
5. They travel in straight lines. 
6. They are electromagnetic waves of short wave length. 
7. They affect the photographic paper or plate. 
8. They are deflected by crystal atom. 

PRODUCTION OF X-RAYS 

 

 

 

 

 

 

 

 
The filament is heated by a low voltage supply and emits electrons thermionically.  
The concave focusing cup focuses the electrons onto the target. 
The emitted electrons are accelerated towards the metal target by high voltage applied across the tube  
On reaching the metal target, about 99% of the kinetic energy of electrons is converted into heat and  1% of 
kinetic energy of elections is turned into X–rays. 
The heat generated at the target is cooled down by means of copper cooling fins or running water and then 
conducted away by conduction and radiation. 
The X – ray tube is evacuated to prevent cathode rays from colliding with air particles [air resistance] hence 
allowing free movement of electrons in the tube without losing their kinetic energy.  
The tungsten is used because it has a high melting point that can withstand the heat generated when 
electrons hit the target. 
In the X – ray tube the following energy changes take place; 
Electrical energy to heat energy at the filament to kinetic energy of electrons to heat and X-
rays at the target. 

Penetration power of X – Rays [Quality]: 
Penetration power is the ability to enter matter. The penetration power of X – Rays depends on the kinetic 
energy of electrons reaching the target. The penetration power of X – Rays is determined by the high 
potential difference across the X – Ray tube. The higher the accelerating voltage the faster the electrons 
produced and the greater the kinetic energy of electrons hence the higher the penetration power of X–Rays 
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produced. 
Intensity of X- Rays [Quantity]: 

Intensity is the strength or power of X – rays. The intensity of X – rays in an X – ray tube is proportional to 
the number of electrons reaching the target. The number of electrons produced is determined by the 
filament current. Therefore the higher the filament current the higher the intensity of the X – rays since more 
electrons are emitted with high filament current. 
 TYPES OF X-RAYS 

 There are two types of x-rays namely: 

i. Soft x-rays. 
ii. Hard x-rays. 

HARD X-RAYS: 

These are produced when high potential difference (high voltage) is used. Hard x-rays have 
short waves length and high penetrating power. Hard x-rays are used to destroy cancer cells. 

SOFT X-RAYS: 

These are produced when a small potential difference (small voltage) is used. 

Soft x-rays have along wavelength and less penetrating power. 

Soft x-rays are used in x-ray photograph for human body. 

DIFFERENCEDS BETWEEN HARD AND SOFT X-RAYS: 

 Hard x-rays Soft x-rays 
Production High voltage Low 

voltage 
Wave length Short Long 
Penetrating High Low 
Power High Low 

HEALTH HAZARDS CAUSED BY X-RAYS: 

1. X-rays destroy cells in living bodies. 
2. They damage blood and eye sight. 
3. They cause diseases and genetic feature generation (mutations) (variations) 

USES OF X-RAYS: 

1. X-rays are used in hospitals to: 
i. Detect complicated organs during medical examination of human bodies. 
ii. Investigate the broken bones in x-ray photography. 
iii. Treat cancer cells and malignant growth in human body. 
iv. Investigate the lungs in detecting tuberculosis. 

2. X-rays are used in industry to: 

 Analyze paintings i.e. finding whether the paintings are genuine or (altered) 
imitated during art designs. 

 Detect cracks which are invisible to the eye in metal casings and welded joints. 

 Study the structure of crystals. 
 Detect the defects in motor tyres. 



SAFETY PRECAUTIONS TAKEN WHILE USING X-RAYS: 

 A void unnecessary exposure to X – rays. 
 The X – ray apparatus should shielded using thick lead. 

 The person should wear protective clothing made of thick lead. 
 Keep large distance between X-Ray source and people. 
 Soft X – rays should always be used on human tissues 

 
Thermionic Diode 

A diode is a device which only allows electrons to flow through it in only one direction 

Structure  

 

 

 

 

 
It consists of the following; 
i) Evacuated glass envelope to prevent electrons from colliding with air molecules. 
ii) The anode which accelerates electrons emitted from the heated cathode.  
iii) The cathode which emits electrons thermionically. 
iv) The heater which heats the cathode electrically. 

Action of a diode: 

 

 

 

 

 
 
When the cathode, C is heated, it emits electrons by thermionic emission. 
When no voltage is applied across the anode and cathode, the emitted electrons stay around the cathode 
forming space charge. 
If the anode, A is positive with respect to the cathode, C, the electrons from the space charge is 
attracted to the anode and this causes the flow of current. 
The number of electrons emitted from the cathode depends on the voltage, that is the higher the voltage the 
higher the temperature and more electrons are emitted hence the higher the current in the circuit. When the 
voltage increases the current increases until its maximum value, Ia where any increase in voltage will not 
increase the current. This maximum value is called saturation current. 
Applications of the thermionic diode 

Rectification  

This is a process of changing an alternating current to direct current by use of a diode. There are two types of 
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rectification and these are; 
 Half wave rectification 
 Full wave rectification 

(a) Half- wave rectification 

 

 

 

During the first half of the cycle when A is positive with respect to B, the anode is positive with respect to the 
cathode and diode conducts. Electrons are attracted to the anode and current flows through R.  
During the next half of the cycle when B is positive with respect to A, the anode is negative with re spect to 
the cathode and the diode does not conduct. No electrons are attracted to the anode and therefore no 
current flows through R. 
Hence current flows through R during only one half of the cycle when A is positive with respect to B.  
The output voltage against time. 

 

 

 

 

(b) Full wave rectification 

 (i) Using two diodes  

 

 

 

During the first half of the cycle when A is positive with respect to B, diode D 2 conducts and diode D1 does 
not conduct but current flows through R. 
During the next half of the cycle when B is positive with respect to A diode D 1 conducts and diode D2 does 
not conduct but current flows through R. 
Hence current flows through R during both cycles and therefore both cycles are rectified giving a full wave 
rectification. 

 

 

 

 

 

 

 

VD1 and VD2 is output pd due to conduction of diode D1 and D2 respectively. 
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VR is the output voltage across load RL. 

(ii) Using four diodes 

The following rectifier symbols will be used. 

 

 

 

 

 

 

 

 

During the half cycles when A is at positive potential relative to B, diodes D2 and D3 are 
forward biased hence they conduct and current flows through the resistor R in the direction P 
to Q. Diodes D1 and D4 are reverse biased and they do not conduct. 

During the next half cycle when B is at positive potential relative to A, diodes D1 and D4 are 
forward biased and they conduct. Currents flows through resistor R in the direction P to Q. 
Diodes D2 and D3 are reverse biased and don’t conduct.  
Hence current flows through R during both cycles and therefore both cycles are rectified giving a full wave 
rectification. 

The voltage cross R will have the form: 

 

 

 

 

 

 

 

PHOTO ELECTRIC EFFECT: 

Photoelectric emission is the emission of electrons by certain metals when electromagnetic 
radiations of short wave length fall on them. 

  Photo electric emission: 

This is the process by which electrons are emitted from the metal surface when the electromagnetic radiation 
of high frequency falls on it. 
Photo electric emission occurs in phototubes [photoelectric cells]. The electrons emitted are referred to as 
photoelectrons and the electromagnetic radiation used ultra violet. 

Photoelectric cell: 
Photoelectric cell is composed of the cathode and the anode enclosed in a vacuum tube. The glass tube is 
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evacuated in order to avoid collision of cathode rays with air molecules which may lead to low current 
flowing due to loss in kinetic energy of cathode rays. 

 
 

 

 

 

 

 Mechanism of a photoelectric cell: 
Electromagnetic radiation is directed on to the cathode and supplies sufficient energy that causes the 
liberation of electrons. The electrons emitted are then attracted to the anode and the flow of electrons 
generates a current around the circuit and the ammeter deflects. The amount of the current is proportional 
to the intensity of the radiation. The stream of electrons flowing from the cathode to the anode is referred to 
as cathode rays. 
Question  

Ultra violet radiations are incident on a clean zinc plate placed on the cap of a charged 
electroscope as shown below; 

 

 

 

 

 

 

 

Explain what is observed if; 

(a) The gold leaf is positively charged. 
(b) The radio waves were used instead of UV 

Solutions  
(a) No further divergence of the leaf is observed. The electrons emitted from the zinc 

plate are attracted back and there is no loss of charge. 
But if the gold leaf was negatively charged, the emitted electrons would experience 
electrostatic force of repulsion from the electrons on the leaf. The electrons from the 
leaf are neutralized by the positive charges that remain in the zinc hence loss of 
charge occurs and the leaf collapses. 

(b) Radio waves (infra red radiation) have low frequency or energy which is not 
sufficient enough to cause emission of the electrons. Therefore there would be no 
effect on the divergence of the leaf. 
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Copy the following notes in your biology note book 

 

ECOLOGY 

Ecology is the study of inter-relationship between an organisms and their environment. 

 

TERMS USED IN THE STUDY OF ECOLOGY 

Species: A group of organisms that can successfully interbreed.  

Population: is the total number of organisms of the same species in a habitat at a given time. 

E.g. tilapia fish in a pond, mahogany trees in a forest, people in a country, termites in one anthill, 

etc. 

Community: these are organisms of different populations living in a well-defined area e.g. all 

organisms within a pond  

Habitat: Specific locality where an organism normally lives within the environment e.g. leaf 

litter for earthworms, intestines of man for tapeworms, ponds for frogs, beside the water storage 

tanks for toads, kitchen for cockroaches, etc.  

Ecological niche; is the position an organism occupies and the role it plays in a habitat.A niche 

is like the “profession” of an organism  

Biomass: It is the weight of all organic matter contained in organisms per unit area of ground or 

volume of water.  

Dry weight is usually used. Dry weight is the wait after all the water has been removed by 

heating in an oven or sunshine.  

Biosphere: Is the part of the earth and the atmosphere where life can exist. This ranges from 

deep water bodies, land and few meters in the atmosphere. 

Environment: the Surrounding of an organism.  

Ecosystem: it is natural unit composed of living (biotic) organisms and non-living (abiotic) 

things whose interactions lead to a self-sustaining system. e.g. 

(i) Water (aquatic) ecosystems may be fresh water bodies (e.g. lakes, ponds, rivers) or marine 

water bodies (e.g. sea, ocean). Organisms in water may be of large size (nektons) e.g. fish, 

whales, turtles or very tiny (planktons) e.g. phytoplanktons and zooplanktons.  

(ii) Land (terrestrial) ecosystems include forests, deserts, savanna, etc  

 

THE MAJOR COMPONENTS OF AN ECOSYSTEM  

There are two major components of the ecosystem, these are;- 

a) Abiotic / nonliving things: these are nonliving components of an ecosystem.e.g.Temperature, 

Light, Wind, Humidity, soil (edaphic) factors e.g. Soil PH, Soil air, Inorganic particles.  

b) Biotic / living components: these are living components of an ecosyem e.g. the plants, 

animals and decomposers.  

 

THE MAJOR BIOTIC / LIVING COMPONENTS OF ECOSYSTEMS  

1. Producer: An organism that produces food from carbon dioxide and water using external 

source of energy e.g.sunlight. Examples of producers include; green plants, algae, plankton or 

bacteria.  

2. Consumer: An animal that eats other organisms. They are categorized into;  

(i) Herbivore: A consumer that eats plants (also called primary consumer).  

(ii) Carnivore: A consumer that eats other animals (also called secondary consumer).  

(iii) Top carnivore: A consumer at the top of a food chain with no predators.  

(iv) Omnivore: A consumer that eats both plants and animals.  



 

3. Decomposer: An organism that consumes dead decaying organic matter/detritus . Examples 

include; detrivores, saprophytes 

(i) Detrivore: An animal that eats detritus.  

(ii) Saprophyte: A microbe (bacterium or fungus) that lives on detritus.  

These group of organisms are important in decomposition.  

Importance of decomposition:  

(1) It enables dead bodies to be disposed off which, if left would accumulate everywhere.  

(2) Recycles nutrients to be used by other organisms e.g. Mineral salts are released from dead 

bodies into soil for plant growth.  

 

OTHER TERMS ASSOCIATED WITH FEEDING  

Autotroph: An organism that manufactures its own food (also called producer)  

Heterotroph: An organism that obtains its energy and biomass from other organisms. They 

include; consumers and decomposers.  

Plankton: Microscopic marine organisms.  

Phytoplankton: “Plant plankton” i.e. microscopic marine producers.  

Zooplankton: “Animal plankton” i.e. microscopic marine consumers.  

Predator: An animal that hunts and kills animals for food.  

Prey: An animal that is hunted and killed for food.  

Scavenger: An animal that eats dead animals, but doesn’t kill them  

Detritus (Carrion): Dead and waste matter that is not eaten by consumers  

Symbiosis: Organisms living together in a close relationship. Forms of symbiosis include; 

parasitism, mutualism, commensalism.  

Mutualism: Two organisms of different species living together for mutual benefit.  

Commensalism: Relationship in which only one organism benefits  

Parasitism: a feeding relationship where only one organism benefits(parasite) and the other 

suffers harm(host).  

 

Energy flow in an ecosystem 

Energy flows through food chains and food webs. Energy is obtained from the sun by green 

plants. The plants trap light energy and use it to carry out photosynthesis. During photosynthesis, 

light energy is converted into chemical energy. When primary consumers eat the plants, they 

obtain this energy. The energy is then passed on to other organisms through their feeding 

relationships.  

At each trophic (feeding) level there is loss of energy because; 

i) Some energy is used up during respiration. 

ii) Some energy is lost from herbivores in form of indigestible plant material. 

iii) Some organisms die before they are eaten. 

iv) Some of the chemical energy is converted into other forms such as sound, light energy, 

heat energy, which easily escapes from the organisms. 

At each trophic level, decomposers (saprophytes) such as bacteria and fungi break down dead 

organic matter to release some of the energy locked in it. 

 

FOOD CHAIN AND FOOD WEB 



 

Food chain is the linear transfer of energy from the producer through a series of organisms with 

repeated eating and being eaten. 

Examples of food chains 

Microscopic Algae, mosquito larvae, small fish, large fish  

Grass, grasshopper, lizard, eagle 

(Producer) (Primary consumer) (Secondary consumer) (Tertiary consumer)  

Food web;these are interlinked food chains.e.g. 

 
The food web has a bigger advantage over a food chain because each organism at least is not 

limited by food availability making it hard for the web to collapse completely. 

Elimination of one trophic level in a food chain however can result into total collapse of the 

chaine.g. what happens if the producers are eliminated from the chain 

- The population of the primary consumers gradually decreases and eventually disappears. 

- The populations of secondary and tertiary consumers will also decrease up to extinction. 

- a lot of organic matter will accumulate hence leading to increase in population of 

decomposers 

- The oxygen tension will decrease due to the high decomposition rate of organic matter. 

- Due to disappearance of primary producers the atmospheric oxygen tension will decrease. 

- due to absence of primary producers, carbon dioxide will accumulate in the atmosphere 

- There would be an increase in environmental temperature due to increased carbon 

dioxide concentration in the atmosphere. 

 

ECOLOGICAL PYRAMIDS 

These are used to show either the number of organisms, biomass or energy present at each level 

in the food chain. There are three types of pyramids namely; 

1. Pyramid of numbers 

2. Pyramid of biomass 

3. Pyramid of energy 

Construction of ecological pyramids 

1. Form a food chain. Indicate various trophic levels which constitute different levels of the 

ecological pyramid 



2. Use a horizontal bar to represent the amount at each trophic level. The length of the bar must 

be proportional to the quantity representing. 

3. The producers form the base, while the other trophic levels come one after another.  

NB. Decomposers are excluded because:- 

i. In terms of numbers, they are too many 

ii. The energy at this level is negligible. 

4. A complete ecological pyramid should have organism at each trophic level indicated on the 

bar. The various trophic levels indicated to the left ie. Producers 1consumer. The quantity 

presented at each level on the right hand side. This could be number of organisms, the 

amount of energy or the biomass. 

5. A complete pyramid must have a title. the title must indicate the type of pyramid, state the 

ecosystem 

The pyramid must not be shaded and must be drawn in pencil 

 

TYPES OF ECOLOGICAL PYRAMIDS 

1.1  

1. Pyramid of numbers: 

This is used to show the number of individuals at each trophic level. 

The number of organisms at each trophic level is counted and a pyramid is drawn with the 

primary producers at the base. The width of each rectangle represents the number of organisms at 

each trophic level. 

1.2 Illustration 

 

 

 

1.2.1.1.1 Example 1 

Draw a pyramid of numbers for 20 Nile perch, 40 planktons, 34 tilapia, 4 men 

 

 

 

 

Example 2. 

Draw a pyramid of numbers for the food chain below. 

 

 

 

1 Guava plant 100 caterpillars  20 birds  
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A big fruit tree may have several birds feeding on a fruit, man may be an alternate consumer of 

the birds while at the same time, several lice may be parasites to man. 

The pyramid of numbers of such a chain may have the following form. 

 

 

 

 

 

 

The problem with the pyramid of numbers is that it does not account for size of the organism at 

each trophic level. For this reason the pyramid of biomass is used. 

 

2. Pyramid of biomass: 

This gives the mass of the organism at each trophic level. Biomass refers to the mass of a living 

organism. Biomass decreases from producers to tertiary consumers. Producers have a higher 

biomass than all other trophic levels. 

Considering the food chain in the example 2, above, the pyramid of biomass would be. 

 

Even if the guava is one, it has a bigger biomass than caterpillars and caterpillars have a larger 

biomass than birds.  

In most cases the pyramid of biomass is constructed using dry weight of organisms. This is 

because the fresh mass of an organism varies so much with water content.  

Dry weight is the mass of an organism without water. 

 

 

 

 

The problem with biomass is that it varies greatly as the organism grows. Using a pyramid of 

energy can solve this problem. 

 

3. Pyramid of energy: 

This shows the amount of energy at each trophic level. Energy decreases with succeeding trophic 

levels. Producers contain more energy than tertiary consumers. The pyramid of energy gives the 

most accurate representation. 
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Pyramid of energy. 

 

 

 

1.2.2 POPULATIONS 

Population is the total number of organisms of same species living in a particular area at a given 

time. 

Organisms live in a population in order to: 

 Gain more protection as the population 

 Have increased chances of gathering mates and breeding. 

 Ability to get shelter 

However organisms in a population face: 

 High chances of overcrowding 

 High competition among themselves for food, shelter, etc. 

 Increased chances of predation. 

1.2.3 PATTERNS OF POPULATION DISPERSION 

The distribution of individuals in an area is known as population dispersion. It refers to the way 

individuals in a population are distributed in a particular area in which they are living. 

 

Types of population dispersion 

1. Random dispersion. 

This happens when the environment is uniform throughout the area and therefore there is no 

tendency to aggregate. There is no particular order of distribution 

 

 

2. Uniform dispersion. 

This occurs when competition is very high due to scarcity of resources and the organisms are 

evenly distributed in all parts of the environment. 

 

3. Clumped dispersion  



Here organisms are found in high numbers in particular areas and low numbers in other 

areas. This results from: 

1. Self-dispersal 

2. Resources being clumped 

3. Tendency of individuals in an area to live together. 

4. Territorial behaviour 

5. Aggregate behaviour where organisms feed together in a group. 

1.2.4 Importance of distribution 

 Individuals acquire themselves enough space within which they can live and breed i.e. a 

home with enough resources and suitable breeding resources. 

 It improves on the chances of obtaining a mate. 

1.2.5 POPULATION GROWTH 

This refers to the increase in number of organisms of the same species. Growth takes place when 

the birth rate is higher than the death rate. The increase in number over a period of time when 

plotted on a graph makes what is known as a growth curve. 

1.2.6 Carrying capacity 

This is the total population the environment can support at a particular time without exhausting 

the resources. 

The population growth curve 

 

The growth curve is S-shaped and it is referred to as a sigmoid curve.  It is divided into five 

phases. 

1.2.7 Phase A 

In this phase the rate of growth is low because the numbers of organisms multiplying are few and 

the organisms are still adapting to the conditions. 



1.2.8 Phase B 

The rate of growth increases because the number of reproducing organisms has increased and the 

organisms have adapted to the conditions. 

1.2.9 Phase C 

The rate of growth starts to slow down as the organisms start to die. This is due to the fact that 

their number has become big and they have started competing for food, shelter, mates and space. 

The available resources cannot support a big number of organisms. 

1.2.10 Phase D 

In this phase, the rate of birth is equal to the rate of death hence the population remains constant. 

1.2.10.1.1 Phase E 

The population is declining because the rate of birth is lower than the death rate. The organisms 

die at a higher rate due to competition between them and the exhaustion of resources. 

Summary; 

 

Factors affecting population growth 

These factors are grouped into two categories. 

1. Density dependent factors; these are factors whose effect depend on the size of the 

population, e.g. food, diseases, space, pollution, predation, competition, light, etc. 



2. Density independent factors; these are factors which affect the population regardless of the 

population size e.g. earth quakes, floods, droughts, thunderstorm, lightening, fire strong 

winds, etc. 

 

POPULATION SIZE 

This refers to the number of organisms of the same species in a particular area at a particular 

time. 

Determinants of population size 

Population size depends on the following factors. 

1. Natality (birth rate). This is the frequency of birth. Increase in natality results into increase in 

population size. 

2. Mortality (death rate). This is the frequency of deaths. When the death rate increases, the 

population size decreases. 

3. Emigration. This is the movement of individuals out of the population. It results into a 

decrease in population size. 

4.  Immigration. This is the movement of individuals into the population. It causes the 

population to increase. 

1.2.11 METHODS OF ESTIMATING POPULATION SIZE 

1. Direct count 

This is suitable for large organisms living in an open habitat, e.g. elephants, lions and buffaloes. 

In this method, one moves through the area along predetermined paths and counts the organisms 

in question. When counting aggressive animals, a low flying aircraft is used. Several counts are 

made and an average is taken to get an estimate of a particular area. 

2. Aerial photography 

This is suitable for large organisms living in an open area. Photographs are taken from a low 

flying aircraft over the study area. When the photographs are developed the number of organisms 

in the photographs is determined. The photographs are taken several times and the average 

number is taken for the population of that particular organism in the area. 

3. The quadrat 

This is a method used for small static organisms like plants or slow moving animals. A quadrat is 

a square metal or wooden flame of 1-meter long sides. It therefore encloses an area of 1m2. The 

quadrat is thrown at random in the study area and the individuals covered counted. Several 

quadrats are thrown at random and the average number of organisms is taken. 

The average number is then multiplied by the total area of the study to get the estimated 

population.  

4. Line transect method: 

This method involves lying along measuring tapes along a selected strip within the habitat. A 

record is made of the organisms touching or covered by a line at all points at regular intervals. 

5. Belt transect method: 



This is a strip usually a meter wide marked by putting a second line transect parallel to the other. 

The species between the line are carefully recorded. 

6. Capture mark recapture method: 

This is suitable for animals, which are fast moving. E.g. rats and grasshoppers. 

In this method animals in an environment are captured and counted (n1). They are then marked 

and released back into the environment.  

The traps are then laid after a given period of time.  

The organisms captured are counted (n2).  

The organisms that were marked and recaptured are also counted (n3). The population is then 

calculated from: 

Total population = number of individuals in 1st capture X number of individuals in 2nd capture 

                                               Number of individual in 2nd capture with a mark 

 

Where; 

P = population 

n1 = number in the first capture 

n2 = number in the second capture 

n3 = number in the second capture which are marked. 

Examples 

1. 30 rats were caught in the bush around the school. They were all marked with ink on the tails 

and released. After 3 days 20 rats were caught from the same area. 6 out of the 20 rats had a 

mark. Estimate the population of rats in this bush. 

Solution. 

Using. 

P = population. 

n1 = 30 

n2 = 20 

n3 = 6 

 

 = 100 rats. 

Assumptions which are made when using the capture-release-recapture method:  

-That organism’s mix randomly within the population.  

-That the time allowed for random mixing is enough.  

-That changes in population size due to immigration, emigration, death and birth are negligible.  

-That the movement of organisms is restricted geographically.  

P  =  n1 x n2 

 n3 

P  =  n1 x n2 

 n3 

P  =  30 x 20 

 6 



-That there is even dispersing of organisms within the study area.  

-That the mark does not hinder the movement of the organisms or make them conspicuous to 

predators.  

1.2.12 INTERACTIONS BETWEEN POPULATION 

Individual organisms in the population do not live in isolation in a community. They are 

continuously interacting with each other in the following ways: 

 Competition 

 Predation 

 Mutualism 

 Parasitism 

1.2.13 COMPETITION 

As the population of the individuals increase, the resources become limited and the organisms 

compete for them. Examples of resources competed for include, food, space, mates, etc. 

Competition is of two types; 

1. Interspecific competition; this is the competition between organisms of different species, 

e.g. the competition between goats and cattle for pastures. 

2. Intraspecific competition; this is the competition between organisms of the same species, 

e.g. the competition between goats for grass. 

PREDATION 

It’s a biological interaction/relationship where one organism (predator) hunts, kills and eats 

another organism (prey). 

A predator is an organism that hunts and kills another organism (prey) for food.  

A prey is an organism that is hunted and killed for food. 

1.2.14 The graph showing the predator-prey relationship 

 

Description and explanation of the graph: 

The population of the prey is higher than that of the predator at the start. This leads to an increase 

in the number of predators. 

The prey reaches a peak earlier than the predators. Further increase in the predator population 

leads to a decrease in the prey population due to the fact that they are being fed on by the 

predators. When the number of prey goes down, the predators starve and this makes their 



population to go down. When the predator number decreases below that of the prey, the 

population of the prey increases again due to the fact that the predators are few which would feed 

on them. 

Note. Both the predator and prey control the population of each other. 

Adaptations of predators that enable them to feed on prey 

1. They have keen eyesight to see their prey. 

2. They have strong jaw muscles to tear flesh of the prey. 

3. They have sharp claws to hold and kill their prey. 

4. They move very fast to enable them chase the prey. 

 

5. They have streamlined bodies to cut through air during movement. 

6. Some have very sharp canines to tear flesh of their prey. 

7. They have colours, which help them to camouflage. 

Adaptations of the prey to avoid being eaten by predators 

1. They perceive sound with high accuracy and are able to sense their predators at a distance. 

2. They are very fast in movement to escape from their predators. 

3. They have developed structures for defense such as horns. 

4. They normally move in groups to scare their predators. 

5. They prefer to stay in areas, which give them good visibility such as grasslands. 

6. They have colours, which help them to camouflage. 

1.2.15 ECOLOGICAL SUCCESSION 

This is the successive replacement of organisms in a community from simple one to the most 

complex ones gradually. This is a gradual change in the composition of organisms in the area. 

There are two types of succession. 

1. Primary succession 

2. Secondary succession 

1. Primary succession 

This is a type of succession where life begins from a bare rock or new pond, which has never 

been occupied by living organisms before. The pioneer plants in such areas are those, which can 

with stand dry conditions with low water content and high temperatures. The first organisms to 

inhabit such an area are called pioneer organisms. 

Stages of succession on a bare rock 

1.2.16 Stage 1 

The lichens grow on bare rock. When they die, they decompose to form a thin layer of soil, 

which traps some moisture. 

1.2.17 Stage 2 

Mosses start growing on the soil formed by the decayed lichens. When the mosses die, they 

decay to form more soil. 



1.2.18 Stage 3 

The soil formed favours the growth of ferns. 

1.2.19 Stage 4 

Grasses start to grow due to coming in of favourable conditions such as moisture, enough soil for 

anchorage of the plants. During this stage some rodents may start coming in. 

1.2.20 Stage 5 

Shrubs are formed and they finally develop into trees. The trees form the climax community after 

which no other changes take place. 

Succession in a new water pond 

 

 

 

 

 

 

 

It takes several years for a climax community to be established. Any disturbance at any one level 

causes the process of succession to go back to the initial stages and it later on re -establishes. The 

ability of the community to re-establish after a disturbance is known as resilience. 

A climax community is the final steady community that develops at the end of the succession 

process. 

Characteristics of primary succession 

 A pioneer community has very few species of plants and animals. 

 The pioneer vegetation is shallow rooted 

 The pioneer community colonizes a bare rock. 

 It takes a long time to reach the climax community. 

2. Secondary succession 

This is a type of succession, which takes place in an area, which has ever been occupied by 

organisms and destroyed by disasters like fire, floods and human activities. This type of 

succession is faster than primary succession. 

Characteristics of secondary succession 

 It begins on already formed soil or land. 

 The pioneer community has a variety of plant and animal species. 

 It takes a short time to reach the climax community 

 The pioneer vegetation is of higher plants which are deep rooted. 

 

POLLUTION 

Lichens. 

Pioneer  
Mosses  Ferns  Grasses  Shrubs  

Trees. Climax 

community 
Floating plants Papyrus  Trees (forest) 



is natural or artificial addition of substances to the environment to levels that harm or destroy 

living components of the environment (ecosystem). Substances that can cause pollution to the 

environment are called pollutants. 

Types of pollution 

1. Water pollution 

2. Air pollution 

3. Noise pollution 

4. Radioactive pollution 

5. Sound pollution 

Water pollution; is natural or artificial addition of substances in water to levels that harm or 

destroy living components of the environment (ecosystem) 

Causes of water pollution 

- Addition of untreated sewage.  

- addition of plastic materials 

- addition of industrial wastes from industries 

- oil spills from water vessels, broken pipes, nearby refineries 

- addition of fertilizers e.g. sulphate and phosphate 

- addition of hot water from industries 

- poor fishing methods e.g. poison 

Effects of water pollutants  

- sewage can result into spreading of diseases e.g. chlorella and diarrhea 

- industrial wastes have phosphate which promotes algal growth. this prevents light 

penetration which affects visibility of aquatic animals, affects photosynthesis of aquatic 

plants and deplete oxygen from water during decomposition of the dead algae. 

- plastic e.g. bottles, polythene affect light penentration into the water body. hence the 

visibility of aquatic animals and photosynthesis of aquatic plants. they also cover aquatic 

animals and suffocate them. 

- oil spills: oil cover water surface which prevents oxygen from entering and dissolving 

into the water. 

- fertilizers lower the pH of water body. this leads to poor plant growth and death of the 

aquatic animals 

- soil make water turbid hence reduces light penetration into the water. this reduces 

visibility of aquatic animals and the rate of photosynthesis by aquatic plants 

- hot water increases water temperature and reduces solubility of gases in water. this results 

into death of aquatic life 

Control measures 

- treatment of sewage before it is added into the water body. 

- recycling of plastic materials 

- proper disposal of waste materials 

- cooling hot water from industries before adding it to the water body. 

 

Air pollution: is natural or artificial addition of substances into air to levels that harm or destroy 

living components of the environment (ecosystem) 

Causes of air pollution 



- Burning of fossil fuels by engines adds smoke, carbon monoxide, carbon dioxide, sulphur 

dioxide etc into the atmosphere 

- mining this adds dust to air 

- Burning of charcoal and coal which adds carbon dioxide and smoke to air. 

- construction of roads adds dust to air 

- volcanic action adds smoke and carbon dioxide to air 

Effects of air pollution 

- Acidic gases e.g. carbon dioxide, sulphur dioxide etc dissolve in rain drops. this results 

into acidic rain which kills soil microorganisms and poor plant growth. 

- Accumulation of carbon dioxide in the atmosphere causes global warming. global 

warming is increase in environmental temperature which may melt the polar ice resulting 

into floods. 

- Carbon monoxide is a respiratory poison and if inhaled can result into death of the 

animals. 

- dust cause poor visibility, block stomata which affects exchange of gases 

 

Soil pollution; is natural or artificial addition of substances to soil to levels that harm or destroy 

living components of the environment (ecosystem)  

Causes of soil pollution 

-deforestation; this refers to massive cutting down of trees. 

1.2.21 FEEDING RELATIONSHIPS BETWEEN ORGANISMS 

1.2.22 SYMBIOSIS 

This is the relationship between two organisms of different species in which both organisms 

derive benefits from the association. 

1.2.22.1.1 Examples  

1. In the stomach of cattle and sheep there are bacteria. These bacteria help to digest cellulose, 

which is used by the cow. The bacteria benefits by getting food and shelter from the cow. 

2. The nitrogen-fixing bacteria in root nodules of leguminous plants. The bacteria provide 

nitrates to the plant by converting nitrogen to nitrates and the bacteria are protected in the 

root nodules. The bacteria may also use sugars produced by the plant during photosynthesis 

3. The lichen is composed of a fungus and filament of algae. The fungus provides water and 

mineral salts to the algae and the fungus benefits by using the sugars produced by the algae  

  

1.2.23 COMMENSALISM 

This is the relationship between the organisms of different species in which only one organism 

(commensal) benefits but the other organism neither benefits nor loses. 

Examples. 

1. The shark and the ramora. The ramora is a small fish that lives as a commensal attached to 

the shark by its sucker. When the shark feeds, the ramora feeds on left overs of the shark. 

The shark neither benefits nor loses. 



2. The cattle/buffalos and the egret. The egret gets food in form of insects forced to fly by 

grazing animals. The cattle do not gain and do not lose. 

1.2.24 PARASITISM 

This is the association between two organisms in which one (the parasite) is nutritionally 

dependent on the other (host). The host is harmed in the process.  

Parasites are divided into two categories: 

1. Endo-parasites; these are parasites that live inside the body of the host, e.g. plasmodium 

and HIV 

2. Ectoparasites; these are parasites which live outside the body of the host, e.g. ticks, lice 

and flea. 

 

Parasites can also be described as: 

 

Obligate parasites; these are parasites which cannot live without their hosts. Examples of 

obligate parasites are plasmodium and HIV. 

 

Facultative parasites; these are parasites that can spend some time outside the bodies of their 

hosts. E.g. Ticks. 

 

Incidental parasites; these are organisms that are not usually parasite but may become parasitic 

due to factors like lack of their normal food, increase in their numbers, etc. an example is 

Entamoeba gingivalis. 

1.2.25  

Problems faced by parasites 

i) Finding the host may be difficult since most hosts keep on moving from one place to another. 

ii) Deficiency of food in case the host has similar deficiency. 

iii) They may be killed by the hosts’ immune reactions. 

iv) Death of parasites incase the host dies due to starvation. 

v) Inabilities to live in a wide range of environment since most of them have low power of 

locomotion i.e. they are not able to live freely. 

To overcome some of these problems, the parasites have a number of adaptations so as to cope 

up with their mode of life. 

 

1.2.26 General adaptations of parasites 

1. They have means of attachment to the host.  

2. They have penetrative devices for entering and feeding on the host 



3. They show degeneration of unnecessary organs and systems to reduce on their body size in 

order to fit in the host. e.g. eyes 

4. They produce many eggs, seeds or spores to enhance their survival. 

5. They have vector intermediate hosts 

6. They produce resistant stages to survive in periods when they are outside the host 

Types of hosts 

1. Intermediate host: 

This is the host in which the larvae stage of parasites develops from (secondary host). 

2. Primary host (infinite host): 

This is the host in which sexual reproduction of a parasite occurs from. 

1.2.27 EXAMPLES OF PARASITES 

 

1. PLASMODIUM SPP 

This is a protozoan parasite that causes malaria. It is transmitted from one person to another by 

the female anopheles mosquito. The mosquito acts as the vector. 

1.2.28 Life cycle of plasmodium 

 Mosquitoes bite a human and inject saliva to stop blood from clotting in its alimentally canal.  

 In the process hundreds of parasites are moved from the mosquito into the person.  

 The parasites move to the liver through the circulatory system.  

 They burrow in the liver cells and reproduce very fast.  

 Within one to two weeks, the daughter cells break out of the liver and move to invade the red 

blood cells.  

 In the red blood cells they reproduce rapidly causing the cells to rapture and invade other red 

blood cells.  

 They then attack new red blood cells causing them to rapture also. 

 If a mosquito sucks blood from an infected person, it will take up these parasites in the red 

blood cells.  

 The parasites reproduce in the mosquito and migrate to the salivary glands ready to infect the 

next person when that mosquito bites. 

Note. 

Each time the daughter cells of plasmodia are released, thousands of red blood cells rapture and 

the patient experiences chills accompanied by shivering and sweating. The patient may also 

become anemic due to loss of red blood cells. 

1.2.29 Control of malaria 

 Spraying the walls of dwelling places with insecticides. The insecticide may also be sprayed 

directly on the mosquito vector. 

 Draining all stagnant water to prevent mosquitoes from breeding there. 

 Removing broken bottles, old tins, old car tyres, e.t.c in which water collects. This also 

prevents breeding of mosquitoes. 

 Sleeping under mosquito nets 



 Treating the infected people using anti-malarial drugs. 

 

2. THE TAPEWORM 

These are flatworms belonging to phylum platyhelminthes. There are two common species 

known. 

i) Taeniasagnata (beef tape worm) 

ii) Taeniasolium (pork tape worm) 

They live in the small intestine of humans attached to the wall of the small intestine by hooks 

and suckers. They absorb nutrients from the digested food. 

Life cycle of a tapeworm 

 Within the infected human being, the segments containing fertilized eggs break off and pass 

out in feaces.  

 These eggs then tend to become attached to leaf blades of vegetation.  

 When the eggs are eaten by the pig or cow depending on the species of the tapeworm, they 

develop into embryos.  

 The released embryos burrow through the intestinal walls into the blood, which transports 

them to the muscles.  

 Within the muscles they develop into bladder worms.  

 If uncooked or partially cocked, meat from an infected cow or pig is eaten, the bladder 

worms are released in the intestines where they develop into tapeworms. 

1.2.30  

1.2.31 Control 

1. Avoid eating raw or half cooked meat. 

2. By regular de-worming of infected individuals  

3. By proper disposal of wastes 

4. Inspection of meat before it is considered fit for human consumption. 

 

Adaptations of tapeworms to parasitic life 

i) They have lost the alimentally canal hence absorb already digested food over the entire body 

surface by diffusion. 

ii) They have a thick cuticle to prevent attack by digestive enzymes of the host. 

iii) They produce substances that inactivate the enzymes of the host. 

iv) Each mature proglotids of the tapeworm contains both male and female reproductive organs 

(hermaphrodites) hence fertilizes itself. 

v) They produce large numbers of eggs to ensure their survival. 

vi) They have suckers for attachment to intestinal walls. This prevents the tape worm from being 

dislodged by host peristaltic movements 

vii) They have resistant stages in their lifecycles with secondary and intermediate hosts to ensure 

survival during adverse conditions. 



viii) There is loss of unwanted organs like locomotally organs, eyes, etc. to ensure that they 

occupy as little space as possible within the host. 

ix) They have the ability to respire anaerobically and can survive in an oxygen free environment. 

1.2.32  

3. SCHISTOSOMES  

These are flat worms known as flukes. They are parasites that cause bilharzia (schistosomiasis) 

 

Life cycle 

 Schistosoma requires the use of two hosts to complete its life cycle 

 Eggs are shed in faeces or urine of an infected human 

 Eggs can survive up to a week in dry land 

 If feaces end up in water, larvae called miracidia hatch 

 Find a snail and penetrate its foot 

 Transform into primary sporocysts ( another larval form) 

 Primary sporocysts multiply asexually into secondary sporocysts 

 Travel to snails hepatopancreas 

 Multiply asexually into many cercariae ( another larval form) 

 Cercariae exit the snail into the water  (survive for about 48 hours ) 

 Swim and attach to human skin with suckers 

 Find a suitable spot (e.g a hair follicle) and penetrate the skin using special enzymes 

 Transform into schistosomulae as they enter(another larval form) 

 Only head parts enter, tails remain behind 

 After a few days in rain, enter into the blood stream through dermal lymphatic vessels or 

blood venules 

 Travel in blood stream to get to specific blood veins 

 Schistosoma reaches maturity in 6-8 weeks in humans 

 Developed adult male and female find each other and pair up 

 Males make a gynaecophoric channel for longer thinner females to reside 

 The pair travel to rectal and mesenteric veins 

 Attach to venous wall with ventral and oral suckers 

 Females lay eggs on endothelial linning of the venous capillary walls 

 Some eggs are flushed by circulating blood ending up causing inflammation in organs like 

liver, lungs 

 Most eggs travel to lumen of intestinal tract( for S. mansoni) ureters and bladder(for S. 

haematobium)  

 Mature eggs produce special enzymes and can penetrate many membranes like renal veins or 

intestinal walls  

 Eggs get out of the body in faeces or urine 

 Cycle starts again 



1.2.33  

1.2.34 Control 

i) Boil all the water for drinking and bathing 

ii) Proper disposal of feaces and all wastes 

iii) Kill snails using chemicals 

iv) Treatment of water in swimming pools 

v) Drain water around homes. 

 

4. TRYPANOSOMES  

These are protozoan parasites living in the blood stream. There are several different types of 

trypanosomes and they cause the following diseases. 

1. Sleeping sickness (trypanasomiasis) 

2. Nagana in cattle 

3. Chagas disease. 

1.2.35 Life cycle of trypanosomes 

The trypanosomes are transmitted by tsetseflies, which act as vectors as well as intermediate 

hosts.  

When the tsetse fly bites an infected person, it sucks the blood from the capillary containing 

trypanosomes. The parasites multiply in the body of the tsetsefly and migrate to the salivary 

glands. When the fly bites a healthy person, it injects saliva, which contains trypanosomes into 

the blood of the normal person. These multiply and cause symptoms of the disease and the cycle 

repeats. 

1.2.35.1.1  

1.2.35.1.2 Control 

i) Clearing of bushes to destroy habitats for tsetseflies. 



ii) Spraying tsetseflies using insecticides 

iii) Treatment of infected animals  

iv) Sleeping under treated nets 

v) Putting infected areas under quarantine. 

vi) Using fly traps to trap tsetseflies 

 

 

2 SUCCESS 

Success refers to achieving one’s desired goals within a given time. This could 

be in education, marriage or at work. 

Success requires the targets, goals are set and there must be a time limit for 

the set targets. 

Success differs from person to persondepending on one’s set goals, priorities 

and opportunities. 

SETTING GOALS 

What are some of the things one should consider in order to become 

successful? 

 One should identify the goals to be achieved within a given period of time. 

 Identify the means of achieving the goals ie the resources like time. 

 The goals should be identified and be given a time frame. 

 An individual should the strength and the weaknesses of a setting a certain 

goal. 

 One should identify the activities, the skills needed and the people to work 

within order to achieve the set goals. 

 One should plan on how to achieve the set goals by putting all the resources 

in order. 

 The set goals should be in the reach of a person and should be in someone’s 

ability. 

 One should take actions and work towards the achievement of the set goals. 

 One should use the opportunities available to achieve the desired goals. 

THE IMPORTANT VALUES TO CONSIDER IN ACHIEVING ONE’S GOALS 

How can individuals attain success? 



There is need for hard work and determination in order for the individual to 

achieve the set goals. (Prov 10:4,11:16) 

 Loyalty. There is need for one to have commitment and faithfulness. 

 There is need to pray for Gods intervention in our programs. 

 There is need to plan and set genuine goals, which are achievable in life 

(SMART) simple, measurable, achievable, realistic and time bound. 

 There is need for patience as success does not come in a fortune night but 

rather a gradual process. 

 There is need for cooperation and interdependence with one another in the 

community. 

 There is need to up hold the respect of the professional ethics and codes of 

conducts in order to attain successful life. 

 There should be a fight against corruption by the government and all other 

stake holders. 

 There is need to be disciplined and respect all persons in positions of 

authority as discipline is the key to success. 

 Fair taxation should be emphasized which may not be a hindrance to the 

success of personnel in the country. 

 There is need to promote constitutionalism and the rule of law for the 

success of the country. 

SUCCESS IN THE PRESENT SITUATION 

How do young people today understand the meaning of success? 

Success today may not necessarily differ from individual to an individual. 

There are certain things (indicators) which people use to measure success of 

different people. These include the following; 

 Material wealth such as attractive houses,huge sums of money, and vehicles 

are considered today a success by some people for example many Ugandan 

artists have bought expensive cars and built big houses to be put in News 

papers like Bobi Wine and Babe Cool. 



 Good employment, especially white collar jobs like marketing managers, 

lawyers,etc. Such employments help people to live a very simple life and feel 

safe. 

 Attending and attaining formal education is another determinant factor of 

success today. For example, in Uganda today people look at a student in 

colleges and universities like UCU, Makerere, as already successful people. 

 To some individuals, having children is success in life. For example, among 

the Christians, they consider children to be a blessing from God.(Gen 1:27-

28). 

 Success today lies in having good health. This is because diseases like 

cholera,malaria, AIDS, are taking many people’s lives. 

 Being in good marriage characterized with love, faithfulness and respectis 

also counted as success in lfe.eg Arch Bishop Wilberforce KityoLuwalira. 

 To other individuals, living longer is considered to be successful today. The 

life expectancy of a Ugandan is about 58 years. Any one beyond 60 years is 

considered to be successful. 

 Some people consider spiritual development as a success. A well behaved 

person is respected and admired by both the old and young people in 

society. For example,Pr Wilson Bugembe,  CardinalWamala, Pope Francis 

etc. 

 Some consider moral uprightness as living a successful life. For example 

among the Africans especially the Baganda in Uganda the well behaved 

personalities are considered successful. 

 Being popular in the community is living successfully to some people for 

example Gordon Wavamunno, Moses Golola, Bobi Wine etc. 

 Success is also based on observing and fulfilling cultural obligation. For 

example the Bagishu, if a boy is circumcised; he is expected to live a very 

successful life in the end. 

 Having power and prestige is also considered as a success today.eg 

President Yoweri Museveni, is believed to be a respected person because he 

has ruled Uganda for 27 years. 

 Being victorious or a winner in any competitive election is also being 

successful in life. E.g Lukwago vs Ssematimba, Museveni vs Besigye etc. 



REASONS FOR FAILURE OF ACHIEVING GOALS 

Why do Ugandans today find it very difficult to attain success in life? 

Explain some of the reasons that have made success impossible for some 

Ugandans today. 

The following are the reasons why some people fail to achieve their goals. 

 Laziness especially if a person is not willing to engage in any productive 

work in order to achieve his or her goal. 

 Poor health which cause is caused by diseases like AIDS, malaria, cancer, 

etc. For example in Uganda many young people at the age of 10 and less die 

of malaria each and every day. 

 Poverty has made people miserable in life today. Some people don’t have the 

resources to work and get their goals. 

 Natural calamities like floods and landslidescan lead to failure. For example 

floods and landslides in the eastern part of Uganda (Bududa) have 

negatively affected the people’s way of life. 

 The heavy taxation by the government has also made some people to fail in 

life. For example in July 2013, Uganda budget tax on oil and gas was 

increased and all prices for the basic needs of life had to increase. 

 The dependency burden may also lead to failure in life. Some people have 

many family members to take care of in terms of finance accommodation, 

food etc.This makes them to use any penny they are given for the people 

they have at home. 

 In schools, unwanted pregnancies have also led to failure for many girls in 

Uganda today. For example it was reported by the world vision group that 

70% of girls in Kyankwanzi district get married before or after P7 because of 

the unwanted pregnancies. 

 Constant frustration can result into failures. This comes after someone 

putting in a lot of effort but keeps on failing all the time. 

 Some people because they are neglected at home by family members. Some 

people live unfair life with bad step relatives. 



 Some people fail to achieve their goals because they are jobless. For example 

many young people today in Uganda who graduated fail to get jobs and end 

up cursing the government. 

 Failure in life is caused by drug addiction eg many people in Uganda have 

lost their jobs, respect and dignity because of taking excess amounts of 

drugs like alcohol marijuana etc. 

 Some people fail to achieve their goals because of political instability. For 

example the Kony war in Northern Uganda which happens for more than 20 

years shattered many people’s dreams in Gulu and other areas. 

 Failure in achieving one’s goal is also attributed to the evil of corruption 

today. Many Ugandans today are selfish, greedy and they don’t wish any 

good to their neighbors. Many people who have been elected as leaders have 

tried their best to steal public funds. 

BENEFITS OF SUCCESS 

What are some of the benefits of success that anyone can attain in life? 

 People attain/get high standards of living for example Maggie Kigozi, Gordon 

Wavamunno are very successful business people in Uganda who are living a 

fantastic life. 

 Today most of the successful people have become popular in their respective 

societies and professions 

 Good governance is also another benefit that the Ugandans have achieved 

today. There is a constitution, elections are held to get leaders and are 

courts of law which work with the police to maintain law and order 

 Creation of more jobs has been another achievement in the Ugandan society 

for example some people have started up small scale industries like 

Samona, Mwanamugimu, Jesa etc. 

 Political employment e.g. people are employed in Uganda’s oil sector 

 Political stability (law and order) has also been attained by the Ugandans 

e.g. the government has put the police and the UPDF to protect Uganda 

from internal and external conflicts. 



 There is women emancipation where both the men and women can compete 

for the same job in the public e.g. Uganda has women leaders like Betty 

Nambooze, Rebecca Kadaga, and Jennifer Musisi. 

 There has been improvement in the morals of the young people in society 

 There has been technological improvement like the use of the internet. 

 There is free mass media which Ugandans have used to help them in their 

daily activities. 

What are some of the achievements (successes) that the Ugandans have 

achieved from the NRM government/ in the 50 years of independence? 

THE UNDERSTANDING OF SUCCESS INA.T.S 

QN. Explain the concept of success as understood in the A.T.S. 

What was success to the people in the A.T.S? 

 Traditional African understood success as being in a good relationship with 

the community members. 

 Success meant having a lot of material wealth eg Among the Banyankole in 

western Uganda people believed that a successful man was that one who 

owned many cows. 

 Success was having concern for human dignity. In African tradition the 

vulnerable people were respected because they also had parents just like the 

normal humans. 

 Success was being in good terms with the ancestral spirits e.g. among the 

Baganda people feared the spirits of the dead and could offer sacrifices to 

appease them. 

 According to the Africans, having many children was success. This was 

because children provide security, labour and wealth to the family and the 

whole community. 

 Success was being faithful and observing the culture values of the 

society.For example among the Baganda most families when it come to 

marriage they wanted girls who had goods characteristics like kneeling 

before males. 



 Marrying many wives was a sign of respect and success from a man. A man 

who had many women as wives was considered as caring, loving and 

responsible. 

 Getting a good harvest of food at the end of a season was considered as 

success in the A.T.S. this was because the people were assured of not 

getting famine in their land. 

 Getting married was another way of considering some one successful. In all 

African societies marriage was compulsory because it was a sign of showing 

one’s maturity. 

 Being a hero in Africa especially for a man was a very big success. For 

example among the Karamajongs male/men become a hero after killing a 

lion, stealing big number of cattle e.t.c. 

 Poverty was not considered as a failure in life according to the traditional 

Africans. This was because the fruits of work were shared communally and 

leisure time was for free. 

 Success was based on wisdom in all African societies e.g. all tribes in 

Uganda accepted only the experienced old/elderly people to become chiefs 

and clan heads. 

 Winning war was also a success from most of the Africans societies. This 

was because they got property, women and land as the price for the victory. 

SUCCESS IN CHURCH HISTORY 

QN. How did members of the early church understand success? 

What was the meaning of success according to the people (Christian) in 

the early church? 

THE SUCCESS OF THE CHURCH IN THE YEARS AD 1600-1900 

The early Christian looked at success in many different ways. Most of them 

looked at success in form of material wealth which they used to spread 

Christianity in the following ways; 

 Christian measured success by the number of converts who joined the 

church i.e. the bigger the number of people the greater the success. 



 The Christian measured success by the geographical spread of the gospel. 

Their main target was to spread in the whole world and was later achieved. 

That is the gospel was spread in Asia, Europe, Africa e.t.c. 

 Christian put emphasis on the roles played by different rulers who are 

Christian e.g. Emperor Constantine leader of the Roman Empire in the in 

the period of 90 A.D allowed the Christian to spread their Gospel. 

 Success was measured in terms of achievements in the art or architecture 

e.g. beautiful buildings, sculptures e.t.c. 

 Christians considered the importance and influence of the church leaders 

as being a big achievement. They were happy for their leaders of joining 

politics. 

 The success was also measured through investment in health as it opened 

up health centers across the world. 

 The church achieved success through the stopping of slave trade which was 

degrading human dignity and fundamental human rights. 

 The church had the largest number of followers compared to other religions 

such as Islam, Hinduism, Buddhism and Judaism among others. 

 The church has played and plays the leading role in the fight against all 

forms of immoralities such as theft such as theft, murder, and sex 

immorality among others thus registering its success. 

 The church has played a leading role in the establishment and funding 

schools thus promoting literacy in Africa and the world over hence 

registering great success. 

 The church managed to withstand persecution and false teaching as it grew 

from strength to strength.Christians decided to die for their faith than 

betraying God eg the Uganda martyrs who were killed in Namugongo for 

their faith. 

 

However the above idea of success was later proven wrong by some 

Christian and this was because of the challenges below; 

Failures 



 Christiansbelieved that Christ the founder of Christianity was publically 

killed and even some of his friends (followers) 

 The death and ministry of Jesus disappointed the disciples. This was 

because they thought that Jesus was going to come as a political messiah. 

 The disciples had no proof to convince people that Jesus had really 

resurrected. 

 They also found themselves being persecuted (apostles). E.g. Paul and peter 

the two greatest apostles were persecuted in Rome. 

 The first Christianswere slaves, poor and illiterate. They were also oppressed 

by the rich class in their society. 

 The Christians also faced serious opposition from the whole society and 

government i.e. had no freedom of speech and movement. 

ACHIEVEMENTS OF THE EARLY CHURCH 

 The Christians preached the gospel and their preaching was about the 

Messiah (Acts 8:4-8). 

 The Christians gave testimonies as they proclaimed the message of God. 

There testimonies attracted more members in the church. (Act 8:25) 

 The disciples converted people into believers through baptism and this also 

increased the number of Christians. (Act 9:31) 

 The believers shared their belongings. The rich people in the church sold 

their property and shared their money with everyone. (Acts 4:32-37) 

 Christians engaged in prayers and this became a way through which they 

can communicate to God. 

 They also carried out charitable work whereby they looked after the needy 

people by giving them food, clothes e.g. (Acts 6:1-4) 

 They wrote epistles (letters) to various communities e.g.Galatia, Corinth, 

Rome. St Paul wrote many of these letters to guide Christian and protected 

them from evil. 

 They encouraged reconciliation among the believers. For example St Paul 

tried to correct peter by telling him that Christianity was for all people in the 

world.(Acts 6) 



 There was fellowship among the believers. They continued meeting together 

in order to share a word of God.(Acts 2:44-47). 

 Christian founded churches indifferent parts of the world e.g. in Rome 

among others. 

 Believers were also involved in fasting whereby they tried to copy the 

example of Jesus.(Acts13:1-3) 

 The early Christians also had to lay hands on the sick people as Jesus had 

done before. St Paul. 

 The Christian shared the Holy Communion with the people and this was 

done in the memory of the Lord’s Supper and bloodshed at Golgotha. 

 They also trained other with the work of preaching the gospel of Jesus 

Christ e.g. st Paul trained Timothy, Titus and other people. 

 The church managed to stop slave trade. This practice was degrading 

human dignity and fundamental human rights. 

 The church established and funded schools thus promoting literacy in 

Africa and the world over hence registering great success. 

FAILURES OF EARLY CHURCH 

 In their preaching, the early believers emphasized more of hell and 

judgment, so people joined Christianity not because of love of God but 

because of fearing hell which was wrong. 

 There were cases of disunity and undermining one another among the early 

believers which also hindered the expansion of the church. For example the 

conflict between St Paul and the Judaizers in the Galatia church at Antioch. 

 The earl believers did not encourage full participation of women in church 

affairs and this discouraged the participation of women in the expansion of 

the church.. 

 They condemned many pleasures such as drinking alcohol, smoking etc as 

unchristian and because of many dos and don’ts some early believers 

became irritated and abandoned. 

 Some early believers emphasized their cultures than Christian doctrine in 

their preaching. For example St Peter in the Galatia community emphasized 

the Jewish culture which hindered the expansion of the church. 



 Some members were discriminative especially in the Corinthian community 

as the rich did not want to share with the poor the Lord’s Supper. 

 Those with spiritual gifts like speaking in tongues and healing despised 

those without gifts. This threatened the work of the church. 

 Some early believers emphasized their culture than Christian doctrine in 

their preaching. For example St Peter in the Galatians community 

emphasized the Jewish culture, which hindered the expansion of the 

church. 

 Among the early believers, some members exhibited discrimination 

especially in the Corinthian community as the rich did not want to share 

with the poor the Lord’s Supper. 

SUCCESSFUL PEOPLE IN CHURCH HISTORY 

The following people were considered successful people due to their faith in 

Christ much as they were considered failures to those who persecuted the 

church. They include the following: 

 The Uganda martyrs: These died shortly after being converted. They 

remained committed to God and refused misguided loyalty even when they 

were tortured to death. 

 Perpetua and Felisty: These were from North Africa. They were murdered 

shortly after becoming Christians. They decided to die courageously and 

joyful than defying Christ. 

 Cyprian:  He gave up his career in law to become a Christian and later on he 

became bishop and ten years later he was martyred, for his faith in Christ. 

 Anthony: He was an Egyptian who quested for God in the desert and lived a 

poor life in the cave. It was by him that monasticism started. 

 Charles de Foucauld: He lived a purely Christian life among Muslims in 

North Africa and he had no followers. 

 Martin Luther King: He worked for the oppressed black people in America 

and he was assassinated for it. He therefore promoted justice and 

challenged Christians to work for Justice. 

 Norman Leys: He was sent away from Kenya because he wrote against the 

colonial government that oppressed the Kenyans. 



 Mother Maria: A Russian nun who was put into the concentration camp 

during the 1945 war. She took the place of a woman who was supposed to 

be executed but was afraid of death. She thus died on Good Friday of 1945. 

THE SUCCESS OF THE UGANDA MARTYRS 

The Uganda martyrs were Ugandans who died for their religious faith. They 

were killed under the directive of Kabaka Mwanga of Buganda Kingdom. 

They were killed because they refused to give up their faith to God to follow 

the Kabaka’s demands and as such they were branded rebels. 

The Uganda martyrs were successful Christians because of the following: 

 They are greatly recognized by the church and every 3rd June every year a 

pilgrimage is made to Namugongo martyrs shrine and other shrine across 

the country to celebrate their lives. This has contributed to Uganda being 

known across the world. 

 They decided to die than denouncing God as they knew that their reward 

was eternal and as such achieved their religious objective of attaining a 

heavenly reward. 

 They remained faithful to God despite being tortured by the Kabaka’s men 

because they followed Jesus’ teachings of not fearing the one who kills the 

body but the one, who kills the body and the soul, thus were successful 

Christians. 

 They refused to participate into sex immorality such as homosexuality as it 

was demanded by the Kabaka because it was a case of sinning against God. 

 They have become model Christians for our country emulated by many 

people today. Many Christians today are trying to follow their footsteps so as 

to attain heavenly reward. 

 Many Christians make their prayers through them as they are considered to 

be near God in heaven. The living seeks their intercession through prayers 

thus making them successful Christians. 

 Their names are being given to the new converts and young ones in the 

church thus they are kept alive in the church despite having passed away. 

 The faith and the religion they died for is still growing strong each and every 

other day as new people are being baptized in Uganda and the world over. 



 They did not fear to express their faith in action through singing hymns of 

praise to God even when they were being tortured. 

 They are greatly venerated by many Ugandans as their names are given to 

important geographical places such s towns, streets, churches, and schools 

among others. 

 Many shrines have been built and dedicated in the remembrance of the 

Uganda martyrs. For example Namugongo Uganda Martyrs shrine, St 

Yowana Maria Mzee. St Adolf, St Kizito, and St Charles Lwanga among 

others. 

THE OLD TESTAMENT TEACHING ABOUT SUCCESS 

QN. with examples, give the Old Testament understanding of success. 

Success in the Old Testament is a story of struggle by the Israelites to 

understand their relationship with God and among themselves. 

They had to remain loyal to the Sinai covenant they made with God if they were 

to achieve their desired goals. Therefore the Old Testament teaches the 

following about success; 

 The main call of man is being in union and harmony with God, fellow man 

and other creatures Gen 1, 2. In these chapters, God is presented being in 

control and trying to do everything for man’s success. 

 Success is having trust and faith in God. If someone fails to trust God, then 

they become evil Gen 3:1 the fall of man, Gen 11:1 the tower of Babel. 

 Success is giving oneself in a total relationship with God e.g. in Duet 6:1-9 

God promises the Israelite blessings if they believed in him and curses if 

they forsake him. 

 To the Israelites, success was keeping and observing the laws given to them 

by god i.e. they had to love god and their neighbors and worship only 

him.(Job 21:7-15) 

 Success was based on material possession e.g. the Israelites believed that 

when they reach Canaan, they will become a great nation. 

 Success meant freedom from slavery i.e. the Israelites celebrated their 

rescue from Egypt on the Passover night (Exodus 12:1) 



 Success according to the Old Testament is attained through leaving a 

righteous life i.e. the Israelites always carried out sacrifices on different 

festivals for God. 

 Success meant to offer the best sacrifice to God as God was pleased with the 

offering of Abel. However Cain killed Abel due to jealousy. (Gen 4:1-6) 

 Success was associated with producing children e.g. Sarah wife of Abraham 

and Hannah wife of Elkanah were excited after producing children. 

 Winning war e.g. war between David and Goliath, war in the Promised Land. 

 Success meant being wise and wisdom was from God. For example King 

Solomon was granted wisdom from God and was the most successful king of 

Israel. 

 Success meant hard work. This is because wealth was a reward for hard 

work. 

THE NEW TESTAMENT TEACHING ABOUT SUCCESS 

Jesus remained faithful to his goal through his life and showed what success 

means as summarized below; 

 Through the death and resurrection, Jesus Christ is presented as the most 

successful man since he achieved his mission of setting man free from the 

bondage of sin and death. 

 Jesus challenged the attitude of taking wealth as the source of success. He 

commanded the rich young man to go and sell what he had and give to the 

poor in order to get heavenly wealth. 

 It is by dying in Christ that we can gain ourselves and share glory of Christ 

who is true source of success. 

 St Paul outlines the most important aspects of life, which brings success. 

They include love, affection, respect, service, thinking more of others than 

ourselves and above all being united in Christ. 

 Jesus told his followers that there is prosperity in the heavenly kingdom e.g. 

in Mathew 19:19-21. Jesus tells the rich to sell their property so that they 

can get heavenly wealth i.e. eternal life. 

 St Paul encourages believers to live in harmony and be united as they work 

together to get their goals Phil 2:1-4. 



 St. Paul said that one’s success must give glory to God 1 Cori 10:31-33. 

Thus success is attained with regard to Christian principle. 

 Jesus said that everything is possible with God i.e. he expects his followers 

to present their needs to God in prayer in order to be successful. 

 Jesus advised his followers to deny themselves the pleasures of the world so 

that they can achieve much in the heavenly kingdom. 

 Jesus also encouraged his followers help each other to understand the 

mistakes they do in order to get their goals in future. Mathew 18:15-17. 

 Jesus encouraged his followers to be creative and use their talents 

successfully for their own good and for the entire community. He 

condemned those who misused their talents and end up being failures. 

 Jesus demonstrated that patience, suffering and endurance are the only 

ways to success in life e.g. he managed to die for sins of the whole world at 

Golgotha. 

 To Jesus, success means living a self sacrificial life i.e. doing good for other 

people.E.g. Jesus tried to look after the needy people all his life time. 

QN. As a Christian, what do you understand by Jesus’ teaching on 

success? 

Explain the New Testamentteaching on success. 

REASON WHY JESUS LIFE SEEMED A FAILURE TO THE PEOPLE OF HIS 

TIME 

 Many did not understand his mission of saving man from bondage of sin 

and death of which he achieved through his atonement death and 

resurrection. 

 Jesus associated with the outcasts and the sinners. For example the tax 

collectors and the Samaritans according to the people of his time the 

messiah was expected of high integrity and not easily accessed by the 

humble people. 

 Jesus did not show that he was the political messiah who would liberate the 

Jews from the Roman Empire. Instead he acted as spiritual messiah. That is 

why he came by a humble colt and not the Carmel during the triumphant 

entry into Jerusalem. Mk 15; 16-20. 



 Jesus never participated fully in fasting together with his disciples to the 

expectation of the people of his time. Mt 9;14-17 

 Jesus came from a poor background of a carpenter and as such they did not 

understand his divine authority, more so they did not expect a messiah 

from such a background. 

 Because he forgave sins, this made him to be branded a blasphemous 

person. To them it was only God who had power to forgive sins and they did 

not know him as God. He was condemned to death because he declared 

himself as the son of God. 

 Jesus associated with people of low profile like the illiterate fishermen thus 

they doubted the integrity of Jesus as the messiah and a son of God. 

 Jesus failed to abide by the Sabbath rules especially when he healed the 

sick on the Sabbath day and his disciple eating without washing hands to 

the elbow among others. 

 He always contradicted with the Jewish leaders and the teachers of the law 

who were believed to be wiser than any other people. 

 He constantly contradicted with the teachings and the laws of Moses, which 

the Jews considered very important. For example failure to respect the 

Sabbath. 

 They saw Jesus being executed as criminal and yet they did not believe in 

the resurrection of the body. This made many of them to insult him. 

HOW JESUS LIFE WAS SUCCESSFUL 

 He attained his mission of saving man from the bondage of sin and death 

(spiritual) through his death and resurrection.Jn 19;30 

 He restored the once broken relationship between man and God through his 

resurrection from the dead and defeating death once and for all.Jn 11;25-27 

 He lived a life free from sin and resisting temptations put to him by Satan at 

a very critical time of his early life. Mt 4;1-11 

 He demonstrated a high degree of love and service to his people as he 

offered himself for the salvation of his followers.Jn 12;27-36. 

 He was committed to his work he was sent to do by God the father to the 

extent of foregoing food. Jn 431-35. 



 He established the most expanding church. Geographically it is almost 

covering the entire world. His church is growing stronger and each and 

every other day as new concerts are baptized. 

 He practiced and encouraged the spirit of forgiveness and reconciliation 

among his people as a spring a spring of harmony in the community. 

 He provided the needs of his subjects as a good leader for example he fed 

the hungry, he cared for the sick, with tender love and healed them among 

others. 

 He was bold and confident in opposing evil and sin without fear or favour 

for the welfare of his community. For example he opposed the hypocrisy of 

the Pharisees and the teacher of the law without fear or favor. 

FAILURES OF THE CHURCH TODAY 

 Power struggle or wrangles within the church especially among the church 

leaders, which cause division in the church. 

 Misuse of Church funds for individual selfish interests leading to showing 

bad examples to the followers and lack of moral authority to condemn evil. 

 Failure to put an end to sexual immorality and that some church leaders 

and other Christians still practice it. This has shown a bad example to non 

believers. 

 There are tendencies of discrimination on basis of wealth among members 

of the church. 

 Some church leaders make little references to God’s word and the Holy 

Spirit, as they do all the work out of their own human effort. 

 The increased numbers of religious sects have caused confusion among the 

followers leading to man’s evasion of God. 

 The Church has failed to do away with the worshiping of idols as many 

Christian today practice religious syncretism. 

 There has been a lot of emphasis on money in the church and as such some 

people are evading the church. 

 There is increasing misuse of spiritual gifts such as speaking in tongues to 

the extent of practicing apostasy in the church. 

 Some church leaders pretend to be busy with secular life to the extent that 

they offer very little time for God’s services and attending to people’s 

problems. 

 The Church has failed to control the spread of AIDS. It is also blamed by 

some people for facilitating the spread of AIDS as it emphasizes abstinence 

and condemns condom use. 



 Some Church leaders have used the pulpit to attack one another than 

spreading the word of God. This has undermined the spreading of the gospel 

and forging unity among the Christians. 

 Some churches are still boring in as far as praising God is concerned. This 

has led to many youths to abandon them for the discos, drinking alcohol 

etc. 

RESEARCH QUESTIONS 

1. How did the life Jesus influence the church? 

2. Explain the successes Jesus achieved for his followers through his 

suffering, death and resurrection. 

3. What lessons did Christians learn from Jesus’ teaching on success? 

4. Give the similarities and the differences between the Old Testament 

and African understanding of success. 

5. Compare the Old Testament and the New Testament understanding 

of success. 

6. Give the similarities and the differences between the New 

Testament and African understanding of success. 

 

 

 


