
 

 

BIOLOGY NOTES 

INSTRUCTIONS  

1. Write all provided notes in your biology exercise book 

2. Be careful when copying to avoid spelling errors 

3. All appeared diagrams in this notes should be drawn neatly 

using pencil and labeled correctly using blue/black pen 

4. The notes should be completed before re-opening of the 

school. 

NOTE;  

The notes should be written with your own hand writing, it is 

prohibited notes to be written by the other person. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

GASEOUS EXCHANGE AND RESPIRATION 

Gaseous exchange refers to the movement of oxygen and carbon dioxide across the respiratory 

surface. 

              OR 

Gaseous exchange is the process through which respiratory gases passed through the respiratory 

surface.  

Unicellular organism carries out gaseous exchange by diffusion across a cell membrane. Large 

organisms cannot carry out diffusion efficiently so they have developed specialized organs for 

gaseous exchange. These organs are called respiratory surfaces. 

Respiratory surface are specialized organs through which gaseous exchange takes place.  

EXAMPLES OF RESPIRATORY SURFACES 

1. Cell membrane  

These are used by organisms which have direct contact with the whole body to the 

surrounding. 

This gaseous exchange takes place by simple diffusion. Example in amoeba  

  

                       

ORGANISM RESPIRATORY SURFACE 

Unicellular organisms e. g. amoeba Cell membrane   

Fish  Gills  

Insects  Tracheal system  

Amphibians  Skin, buccal cavity and lungs 

Mammals,birds,reptiles  Lungs 

Spider  Book lung  

Plants  Stomata  

 

CHARACTERISTICS OF RESPIRATORY SURFACES IN ANIMALS 

i. Are numerous to increase surface area for gaseous exchange. 

ii. Are thin to reduce distance for diffusion of respiratory gases 

iii. Are highly supplied with blood capillaries to facilitate transport of gases  

iv. Are moist to dissolve gases so that they diffuse in solution form 

v. Are permeable to allow substances to move across them 
 

IMPORTANCE OF GASEOUS EXCHANGE IN LIVING ORGANISMS 

i. To supply oxygen necessary for energy production 

ii. To remove carbon dioxide produced during respiration 

iii. To remove Water vapour. 



 

 

 

GASOUS EXCHANGE IN DIFFERENT ORGANISMS 

GASEOUS EXCHANGE IN INSECTS 

In insects, gaseous exchange occurs through a network of tubes known as the tracheal system. 

Oxygen-rich air enters through the spiracles. The spiracles are connected to the network of tubes. 

From the spiracles, oxygen enters the tracheae. From here, oxygen diffuses into the cells of the body. 

On the other way, CO2 from the cells of the body first enters the tracheae and then leaves the body 

through the spiracles. 

    
 

GASEOUS EXCHANGE IN AMPHIBIANS 
Amphibians have evolved multiple ways of breathing which include:- 

i. Gills:  

 Young amphibians (tadpoles) the gaseous exchange takes place in the gills indirect 

contact with the surrounding water, thus allow Oxygen to dissolve in water to be 

absorbed into the blood via capillaries and carbon dioxide is released into water.  

 Older tadpole have internal gills, thus the ventilation is more or less like that of fish but 

water is taken in and out the gills cavity through spiracles. 

ii. Skin, buccal cavity and lungs 

Are used by mature frogs when gills disappear 

 Skin :- the exchange of gases takes place between the surrounding water and blood by 

diffusion through the skin 

 Buccal cavity:- the mouth cavity of frogs are supplied with blood capillaries, Air enters 

and leaves the buccal cavity via nostril. 

iii. Lungs :-this type of gaseous exchange takes place in frogs only when the need for 

oxygen is very great. 

                     
 

GASEOUS EXCHANGE IN FISH 

Fish exchange gases by pulling oxygen-rich water through their mouths and pumping it over 

their gills. Gaseous exchange in fish is done as follows:- 

 Fish open its mouth and close the operculum 

 It sucks in water 



 

 

 Then, mouth closes and operculum open and water is forced to the backward through 

gills slits 

 Gills filaments are rich supplied with blood capillaries, thus as water continues to pass 

over gills, oxygen diffuses into blood capillaries while CO2 diffuses from blood 

capillaries into water going outward. Hence exchange of gases into fish 

                
GASEOUS EXCHANGE IN MAMMALS 

Gaseous exchange in mammals such as human takes place in lungs. Thus lungs are respiratory 

organs for gaseous exchange in human. 

PARTS OF THE RESPIRATORY SYSTEM IN HUMAN 

i. Nose and nasal cavity: Air enters the nose or mouth on its way to the lungs. Nasal cavity 

has mucus and hair which trap dust and microorganisms. 

Advantages of breathing through the nose rather than through the mouth 

 Nose has hairs to filter solid particles 

 It warms the air before it reaches the lungs  

 Has mucus lining to trap dust particles 

 The nose has cells sensitive to smell for survival 

Breathing by using mouth is not advised because the dust and germs inhaled together 

with air are not removed 
 

ii. Pharynx: is found behind the buccal cavity 

Dust and germs trapped are moved into the pharynx and swallowed, then removed from 

the body through alimentary canal 
 

iii. Glottis: It is situated in the epiglottis which closes the trachea during swallowing to 

prevent food from entering the respiratory system 
 

iv. Trachea:- also known as wind pipe, is the tube connecting throat to the bronchus which 

further branches to Bronchioles 
 

v. Lungs:They are sponge with air space (alveoli) which is the main organ of mammalian 

gaseous exchang.Each lung is connected to trachea by a small tube called bronchus 

Inside the lung, the bronchus is subdivided into smaller tubes called bronchioles 

Bronchioles give rise to numerous air sacs called alveoli (singular: alveolus). 
 

 

vi. Ribs: They are made up of hard bone tissues which protect the lungs from injury. 

vii. Intercostal muscles: They more antagonistically to allow expansion and relaxation of 

the thoraic cavity. 
 

viii. Diaphragm: is the muscular sheet of tissue which separate thorax from abdomen 
 

ix. Alveoli: Are tiny sacs found in each lung through which oxygen enters and carbon 

dioxide leaves the blood. They are numerous and are covered by a dense network of 

blood capillaries  



 

 

 

 

                                       
 

ADAPTATION OF     ALVEOLI TO THEIR FUNCTION 

i. Are numerous to increase surface are for gaseous exchange  

ii. Have thin epithelium to allow easy diffusion of gases 

iii. Are moist to allow gases to dissolve before diffusion 

iv. Are covered by dense network of blood capillaries to facilitate transport of gases. 

 

THE MECHANISM OF GASEOUS EXCHANGE IN MAMMALS 

Gaseous exchange in mammals happens as a result of breathing 
 

BREATHING 

Breathing is the process of drawing air into and out of the lungs 
 

MECHANISM OF BREATHING 

Mechanism of breathing is brought about two processes namely:- 

i. Inhalation (inspiration) 

ii. Exhalation (expiration) 

Inhalation:- is the process of drawing air into the lungs 

Exhalation:- is the process of drawing air out the lungs 
 

CHANGES OCCURING DURING INHALATION 

i. External intercostal muscles contract while internal intercostal muscles relax 

ii. Ribs moves  upwards and outwards 

iii. Muscles of the diaphragm contract hence flattens 

iv. The volume of the thoracic cavity increases  

v. Pressure in thoracic cavity decreases 

vi. Higher air pressure in the atmosphere forces air into lungs through the nose 



 

 

                     
 

CHANGES OCCURING DURING EXHALATION 

i. External intercostal muscles relax while internal intercostal muscles contract  

ii. Ribs moves  downwards and inwards 

iii. Muscles of the diaphragm relax hence the diaphragm moves up and regain its dome shape 

iv. The volume of the thoracic cavity decreases  

v. Pressure inside thoracic cavity increases 

vi. The higher pressure forces air out of the lungs through the nose 

 
 

DIFFERENCES BETWEEN INHALED AIR AND EXHALED AIR 

INHALED AIR EXHALED AIR 

It contain less carbon dioxide (o.o4%) Contain high concentration of carbon dioxide (4%) 

It has percentage by volume of oxygen (21%) It has less percentage by volume of oxygen (16%) 

Contain little water vapour Contain more water vapour  

It is cold It is warm 

 

MODEL THAT DEMONSTRATE INHALATION AND EXHALATION 

Materials: 

i. Bell jar = chest cavity 

ii. Glass tube = trachea 

iii. Y-shaped connector = bronchus 

iv. Balloons inside bottle = lungs 

v. Rubber sheath = diaphragm 

vi. Rubber bands 
 



 

 

  
Practical activity 

TO INVESTIGATE THE COMPOSITION OF INHALED AND EXHALED AIR 

To investigate the concentration of Carbon dioxide in exhaled air 

Aim 

To find out what happen to lime water when exhaled air is bubbled into it 

Set up of the apparati 

 Press the rubber tubbing of test tube B tightly and immediately exhale air through T-glass 

tubing into test tube A 

 Continue to exhale air until you see colour of lime water in flask A changes  

Conclusion 

i. Why there were no colour change of lime water before exhalation 

Because there was no air which is carbon dioxide 

ii. What colour changes observed in test tube A after bubbling exhaled air 

Lime water changed into milky 

iii. Was there colour change in the lime water in test tube B? 

No colour change 

iv. What does change of colour in lime water in test tube A indicate? 

Indicate that exhaled air has high concentration of  carbon dioxide 

v. What does absence of colour change in lime water in test tube B indicate? 

Indicate that the inhaled air does not have carbon dioxide 

vi. Why does exhaled air turn the lime water milky 

Because lime water reacted with carbon dioxide to form Calcium carbonate which turn 

lime water to milky. 

Ca(OH)2    +       CO2              CaCO3       +     H2O 
 

GASEOUS EXCHANGE ACROSS THE ALVEOLI 

MECHANISM OF GASEOUS EXCHANGE ACROSS THE ALVEOLUS 

Within the alveoli, an exchange of gases takes place between the gases inside the alveoli and the 

blood. 

 Blood arriving in the alveoli has a higher carbon dioxide concentration which is produced 

during respiration by the body’s cells also lower oxygen concentration (as it has been 

used for respiration by the body’s cells). 

 However, the air in the alveoli has a lower concentration of carbon dioxide with higher 

oxygen concentration.  

 Since carbon dioxide concentration in the blood is higher than in the alveoli it diffuses 

out of blood. 

Glass tube  

(bronchus) 



 

 

 Carbon dioxide enters alveoli and finally taken out during breathing (exhalation) while 

oxygen moves into the blood by diffusion and combines with the haemoglobin in red 

blood cells to form oxyhaemoglobin and taken to body tissues. 

                
 

FACTORS AFFECTING GASEOUS EXCHANGE IN MAMMALS  

 

i. Carbon dioxide concentration: high amount of carbondioxide in the blood leads to 

increase rate of breathing. The increase the rate of breathing increases the uptake of 

oxygen in the blood and decrease the concentration of carbon dioxide in the blood. 
 

ii. Exercise or physical activities: during physical exercises much oxygen is required to 

burn glucose and produce the energy required for contraction and relaxation of 

muscles.In this case breathing rate increases to increase oxygen in the blood and remove 

carbon dioxide in the blood. 
  

iii. Haemoglobin concentration:- in anaemic condition (low level of red blood cell) lead to 

level of haemoglobin also to be low, Low level of haemoglobin cause less supply of 

oxygen to the body tissues. Rate of breathing increases to meet oxygen demand in the 

body. 
 

iv. Age:- Young people are generally more active than old people. Also, a lot of growth 

processes take place in the bodies of young people. This increases the demand for oxygen 

and therefore increases the breathing rate. 
 

v. Health:- Generally, the rate of gaseous exchange increases when somebody is sick. This 

is as a result of increased metabolism by the liver in order to remove the toxins released 

by disease-causing microorganisms or break down the drugs taken. 
 

vi. Altitude:- At high altitudes, the concentration of oxygen is lower compared to low 

altitudes. Breathing is therefore faster at high altitudes. 

 

GASEOUS EXCHANGE IN PLANTS  

In plants gaseous exchange takes place through the stomata on the leaves and lenticels on the 

stem. But some plants such as mangrove also carry out gaseous exchange through breathing 

roots.  
 

PARTS OF PLANT RESPONSIBLE FOR GASEOUS EXCHANGE  

Plants mostly they don’t have specialized organ for gaseous exchange, thus this process of 

exchanging gases occurs in the leaves, stem and roots.  

Gaseous exchange takes place through the stomata (stoma) on the leaves and lenticels on the 

stem. But some plants such as mangrove also carry out gaseous exchange through breathing 

roots called pneumatophores. 
 



 

 

GASEOUS EXCHANGE IN THE LEAVES 

 Stomata are formed between two guard cells 

 Guard cell control the closing and opening of stomata 

 Gaseous exchange occurs when stomata open 

                 
 

MECHANISM OF OPENING AND CLOSING OF STOMATA 

i. During the day much of sugar accumulate in the guard cell as a result of photosynthesis 

ii. This lead to increase in osmotic pressure in the vacuole of guard cells and hence draw 

water from the neighbouring cells through osmosis. 

iii. As a result the guard cells become turgid and bulge outward hence stomata open to allow 
oxygen diffuse out and carbon dioxide in. 

iv. At night the sugar that had accumulated during the day has been used during respiration 

v. Osmotic pressure of guard cells fall as the result they lose water , become flaccid and 

shrink hence closing stomata 

 
 

GASEOUS EXCHANGE IN STEM 

In plant stem, gaseous takes place in lenticels 

Lenticels:- is a pore in the outer layer of woody plant stem formed due to loosely arrangement of 

cork cells. 

                           
 

GASEOUES EXCHANGE IN THE ROOTS 

Roots normally get oxygen from the air spaces found between the soil particles 

However some plants such as mangroves which grow in water logged areas have breathing roots 

known as pneumatophores which grow upward from the roots 



 

 

                               
 

WHY PLANTS DO NOT HAVE SPECIALISED ORGANS FOR GASEOUS EXCHANGE 

i. Their surface are in contact with the air due to loose arrangement of parenchyma cells in 

the roots, stem and leaves 

ii. Plant cells do not need highly supply of oxygen because they are not active as those of 

animals 

iii. In herbaceous plants, gaseous exchange occurs in stem in the same manner as that on the 

leaves 

iv. Some mature plants have lenticels which are always open to allow gaseous exchange. 

v. Some plants such as mangrove have special spongy roots that grow up out of the mud to 

act as gas absorbers. 
 

 

IMPORTANCE OF GASEOUS EXCHANGE IN PLANTS 

i. It enables plants to obtain carbon dioxide, which is one of the raw materials necessary for 

photosynthesis. 

ii. Plants obtain oxygen which is necessary for the production of energy. Energy is produced 

during respiration. 

iii. It enables the plant to eliminate excess carbon dioxide at night of which if left, will harm 

the plant. 

 

RESPIRATION 
Respiration is the process by which food substances are broken down to provide energy.It is 

controlled by enzymes.  

Enzymes are substances that affect the rate at which a reaction occurs but are not used up in the 

reaction themselves.  

Respiration takes place in the mitochondria  

Most of the food substances being broken down by animals are the end product of digestion. 

i. Glucose                     Carbon dioxide     +    water   +    Energy 

ii. Fatty acid and glycerol                       Carbon dioxide    +     water    +   less  amount 

energy 

iii. Amino acid                 Carbon dioxide + water + less amount of energy + Ammonia 

TYPES OF RESPIRATION 

There are two types of respiration: 

i. Aerobic respiration 

ii. Anaerobic respiration. 
 

AEROBIC RESPIRATION 

This is a type of respiration whereby oxygen is used to break down glucose, releasing energy, 

carbon dioxide and water.  

The energy produced is in the form of ATP (adenosine triphosphate).  

The chemical reaction for aerobic respiration is: 
 



 

 

Word equation 

Glucose     +     Oxygen                Carbon dioxide   +    Water    +    Energy     
         
Symbol equation 

           C6H12O6   +   6O2                    6CO2 + 6H2O + Energy (38ATP) 

 

MECHANISM OF AEROBIC RESPIRATION 

Process of respiration involves a large number of chemical reactions which have been grouped 

into three stages 

i. Glycolysis 

ii. Krebs cycle 

iii. Electron transport chain 
 

GLYCOLYSIS 

Glycolysis takes place in the cytoplasm. It does not require oxygen so it is a phase that is 

common for both aerobic and anaerobic respiration. 

Glucose is converted to 2 molecules of 3-carbon acid called Pyruvic acid 
 

Glucose          Glycolysis               Pyruvic acid 

 

 

 

KREB’S CYCLE  

Kreb's cycle takes place inside the cristae of the mitochondria.If oxygen is available, the 

pyruvic acid enters mitochondrion where it is completely oxidized to form Carbon dioxide and 

hydrogen 

Carbon dioxide is removed as waste product while hydrogen is involved in electron transport 

chain  

Pyruvic acid         O2             CO2    +      H+      +    Energy 

     

ELECTRON TRANSPORT CHAIN    

The energy in the kreb’s cycle is converted to ATP and the hydrogen atoms are oxidized by 

oxygen to form water.   

   TO INVESTIGATE IF OXYGEN IS NECESSARY FOR RESPIRATION 

           
 

ANAEROBIC RESPIRATION 

Anaerobic respiration takes place in the absence of oxygen. 

In plants, anaerobic respiration is also called fermentation. Anaerobic respiration differs in plant 

and animal  

Anaerobes are organisms that respire anaerobically. They include bacteria, yeast and fungi. 

There are two types of anaerobes: 



 

 

i. Obligate anaerobes which can only live and respire in the absence of oxygen. They die 

in the presence of oxygen. 

ii. Facultative anaerobes; which respire both in the presence and in the absence of oxygen 

 

ANAEROBIC RESPIRATION IN PLANTS AND YEAST (alcohol fermentation) 

Glucose molecule is broken down into ethanol, carbon dioxide and energy 

Glucose                   Ethanol    +       Carbon dioxide     +     Energy 
 

C6H12O6                    2C2H5OH     +      2CO2                  +   2 ATP 

 

 ANAEROBIC RESPIRATION IN ANIMAL (lactic fermentation) 

If there is lack of oxygen, glucose is broken down to lactic acid and energy 
 

Glucose                 Lactic acid       +     Energy 

C6H12O6                   2C3H6O3          +     2ATP 
 

 End product of anaerobic respiration in plant 

i. Ethanol 

ii. Carbon dioxide 

iii. Energy 

 

 
 

End product of anaerobic respiration in animals 

i. Lactic acid  

ii. Energy 
 

 

DIFFERENCES BETWEEN AEROBIC  AND ANAEROBIC RESPIRATION 

AEROBIC RESPIRATION ANAEROBIC RESPIRATION 

Oxygen is used  Oxygen is not used 

Large amounts of energy are produced  Small amount of energy are produced 

Water molecules are produced  Water is not produced 

Food substances are completely broken 

Down 

Food substances are not completely broken 

Down 

Takes place in the mitochondria  Takes place in the cytoplasm 

Carbon dioxide and water are the end 

products 

 

Lactic acid is produced in animals and alcohol 

is produced in plants  

 

 

APPLICATION OF ANAEROBIC RESPIRATION IN INDUSTRY AND HOME 

i. Alcohol brewing eg. making beer and wine 

ii. Production of acetic acid and other aid such as citric acid 

iii. Production of biogas from cooking and lightning 

iv. Bread making process 

v. Production of compost manure 
 

OXYGEN DEPT  

Oxygen dept refers to amount of oxygen required to convert lactic acid into carbon dioxide, 

water and energy.  

During heavy exercise, oxygen supply is less than what is required by the body hence anaerobic 

respiration takes place and produce lactic acid which creates oxygen deficit. 



 

 

 

FACTORS AFFECTING THE RATE OF RESPIRATION 

The rate at which respiration takes place varies depending on the state of an organism. Hence, 

respiration is sometimes fast and at other times slow. The following factors affect the rate of 

respiration: 

i. Temperature 

Respiration is controlled by enzymes. The functioning of enzymes is affected by 

temperature.The rate of respiration is slow at low temperatures and increases with 

increase in temperature until the optimal temperature.  
 

ii. Activity 

When an organism is involved in a vigorous activity, it requires more energy than when it 

is at rest. Therefore, the rate of respiration changes to produce more energy. 
 

iii. Size 

Small organisms lose heat form of energy faster than big organisms. Therefore, small 

organisms need to respire faster than large organisms to replace the energy lost 
 

iv. Age 

Generally, young organisms respire faster than older organisms. This is because they 

need energy to grow and are more active than old organisms. 
 

v. Health 

When we are sick, the rate of respiration increases so as to remove the toxic materials 

produced by the pathogens in our bodies. 

 
 

DIFFERENCES BETWEEN RESPIRATION AND COMBUSTION 

COMBUSTION RESPIRATION 

Done outside the living organism Done inside the living organism 

Large amount of heat energy being produced Less amount of heat energy is produced 

There is remarkable rise in temperature No remarkable rise in temperature 

Light is produced during combustion Light is not produced 

Is a non-enzymatic process A number of enzymes are required 

 

EXPERIMENTS 

1. INVESTIGATION OF THE GAS PRODUCTS OF RESPIRATION 

                  
 

2. INVESTIGATION OF THE FORM OF ENERGY RELEASED DURING 

RESPIRATION 



 

 

             
 

INFECTIONS AND DISEASES OF THE RESPIRATORY SYSTEM 

There are several airborne infections which affect the human respiratory system. This include the 

following:- 

1. PNEUMONIA 

Pneumonia is inflammation of the lungs. It is caused by bacteria, viruses, fungi or by inhaling 

chemical toxins or irritants.  

Signs and symptoms  

i. Fever 

ii. Chills 

iii. Shortness of breath associated with pain 

iv. Increased mucus production 

v. Cough 

 

Prevention  

i. Staying warm 

ii. Avoiding overcrowded areas 

iii. Avoiding cold food or drinks. Hot drinks are preferred more as they loosen secretions 

Treatment   
Pneumonia is cured by antibiotics 
 

2. ASTHMA 

Asthma is the disease characterised narrowing of the nasal passage 

i. Allergic reactions to dust, pollen, spores or animal fur 

ii. Hereditary diseases of the respiratory system 

iii. Extremely cold weather 

iv. Frequent viral or bacterial lung infections 

Signs and symptoms  

i. Narrowing of bronchioles resulting in breathing difficulties and a wheezing or 

ii. Hissing sound when breathing 

iii. Excessive production of mucus 

iv. Dilation of blood vessels, leading to low blood pressure. Low blood pressure can be fatal 

Prevention and treatment  

i. Avoid allergens (things that cause allergic reactions) 

ii. Get treatment for respiratory infections as early as possible 

iii. Keep the body warm 



 

 

iv. Muscle relaxants in the form of sprays, pills and injections are used to prevent the 

Narrowing of the bronchioles. 
 

3. BRONCHITIS 

Inflammation of the lining of bronchial tubes  

Causes 

It can be caused by Bacteria, viruses or inhaling of irritating substances  

Bronchitis can be acute or chronic. 

a) Acute bronchitis 

This is caused by whooping cough or recurrent attacks of influenza. Smoking can also cause 

acute bronchitis. 

Signs and symptoms  

i. Pain in the chest 

ii. Rapid breathing 

iii. Fever 

iv. Coughing 

v. Headaches 

Prevention and treatment  

i. Staying warm. Cold temperatures make the body more susceptible to bacterial infections 

ii. Get treatment for all infections as fast as possible 
 

b) Chronic bronchitis 

Chronic bronchitis is caused by heavy smoking and recurrent acute bronchitis. 

Signs and symptoms  

i. Coughing, with the production of thick sputum 

ii. Breathing difficulties 

 

 

Prevention and treatment  

i. Avoid smoking 

ii. Avoid very smoky or dusty areas 

iii. Live in a well-ventilated house 

iv. Keep your body warm 

v. Seek medical help 

4. LUNG CANCER 

Causes  

The main cause of lung cancer is smoking. The nicotine in cigarette smoke stops the cilia 

in the trachea from expelling foreign materials leading to respiratory infection. 

Signs and symptoms  

i. Chest pain 

ii. Persistent cough 

iii. Breathing difficulty 

iv. Weight loss 

v. Abnormal production of mucus 

Prevention and treatment  

i. Stop smoking 

ii. There is no cure for cancer. However, chemotherapy and physiotherapy are used 

to control the disease. 
 

5. INFLUENZA (FLU) 



 

 

Causes  

It is caused by influenza virus which travel through air in droplets when infected person 

coughs, sneezes or talk 

Transmission 

i. Close contact with infected person 

ii. Touching an infected object 

Signs and Symptoms 

i. Sneezing 

ii. Fever 

iii. Headaches 

iv. Dry persistent cough 

v. Sore throat 

vi. Muscles aching 

  Prevention 

i. Wash your hands often with soap and water 

ii. Avoid close contact with sick people 

iii. Cover mouth and nose when coughing or sneezing 

Treatment 

i. Get plenty of rest 

ii. Drinking clear fluids to prevent dehydration 

iii. Gaggling salt water to soothe a sore throat 

iv. Use of antiviral drugs 
 

6. TUBERCULOSIS (refer to what you studied in form one) 

7. MUSCLE CRAMPS  

 

 

 

 

RESPIRATORY QUOTIENT (RQ) 

Is the ratio of carbon dioxide produced to oxygen consumed while food is being metabolized 

RQ =   CO2 eliminated 

           O2 consumed 

 

Examples  

 Carbohydrate 

C6H1206   +    6O2                    6CO2    +    6H2O     +    38ATP 

RQ = CO2 Eliminated 

O2 consumed 

RQ = 6CO2 

       6O2 

RQ =  1 

 

 Fat (palmatic acid) 

C16H32O2   +   23O2                   16CO2 +   16H2O 

RQ = CO2 E 

         O2 C 

16CO2 

23O2 



 

 

= 16/23 

                                                                RQ =  0.7 

 

 Protein (albumen)  

C72H112N2O22S    +   77O2                63CO2    +  38H2O    +    SO3   +   9CO (NH2)2 

RQ  =  CO2 E 

         O2  C 

=  63CO2 

   77O2 

= 9/11 

RQ  = 0.8   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FORM TWO ENGLISH NOTES MAY, 2020 

REVISED AND SUMMARISED NOTES 

STRUCTURES 

 

A) ACTIVE AND PASSIVE VOICE: 

Active Voice: -The subject of the verb, which might be person, a thing or a concept that does 

the action begins. 

Examples; 

i. He cooked food. 

ii. He writes the notes. 

iii. She prepares the meals. 

iv. They make the decisions. 

v. I eat ugali. 

 

Passive Voice:-The object starts and the subject is proceeded with “by” 



 

 

Examples; 

i. Dinner was cooked by him. 

ii. The meal is prepared by her. 

 

RULES   

THERE IS CHANGES IN TENSES 

I.  SIMPLE PRESENT TENSE 

                Example: 

       Act . She speaks English 

Pas, - English is spoken by her 

 

Act, He plays football .  

Pas, -Football is played by him. 

  

Act, - She  sings a song. 

Pas ,- The song is sung by her.  

 

Act, - She reads the story. 

Pas, -The  story is read by her. 

 

Act, - Juma drives a car. 

Pas, - The car is driven by juma /him 

 

Act, - Jacob buys a book. 

Pas, - The book is bought by Jacob /him. 

 

II. PRESENT CONTINIOUS TENSE. 

Examples 

Act, - She is decorating the room. 

Pas, - The room is being decorated by her. 

 

Act, - He is playing football. 

Pas, - Football is being played by her. 

 

 

Act, - She is singing a song. 

Pas, - The song is being sung by her. 

  

Act, - Jacob is buying a book. 

Pas, - The book is being bought by Jacob. 

 

Act, - They are drawing the wall. 

Pas, - The wall is being drawn by them. 

 

Act, - Juma is speaking French.  

Pas, - French is being spoken by Juma  

 

III. PRESENT PERFECT TENSE 

Example,. 



 

 

Act, - He has washed the car. 

Pas, - The car has been washed by him. 

 

Act, - She has spoken English. 

Pas, - English has been spoken by her 

 

Act, - Ronaldo has played football. 

Pas, - The football has been played by him or Ronaldo.  

 

Act, - Cindy has sung a song. 

Pas, - The song has been sung by her or by Cindy. 

  

Act, - John has written physics. 

Pas, - Physics has been written by him or by john. 

 

Act, - Mrema has bought a smart phone. 

Pas, - The smartphone has been bought by him or mrema  

 

IV. SIMPLE PAST TENSE. 

Example: 

Act, - They painted the house. 

Pas, - The house was painted by them. 

 

Act, - She read the story. 

Pas, - The story was read by her.  

 

Act, - She spoke English. 

Pas, - English was spoken by her. 

 

Act, - He played basketball. 

Pas, - Basketball was played by him. 

 

Act, - She sang a song. 

Pas, - The song was sung by her. 

 

 

Act, - He drove the bus. 

Pas, - The bus was driven by him  

 

V. PAST CONTINOUS TENSE. 

Example, 

Act, - she was speaking English. 

Pas, - English was being spoken by her. 

 

Act, - he was reading the story. 

Pas, - the story was being read by him 

 

Act, - he was looking the match. 

Pas, - the match was being looked by him. 



 

 

  

Act, - they were painting the house. 

Pas, - the house was being painted by them. 

 

Act, - it was eating rice. 

Pas, - Rice was being eaten by it. 

 

Act, - She was buying shouse. 

Pas, - Shouse were being bought by her. 

 

Act, - He was singing Bongfleva . 

Pas, Bongoflava was being sung by him. 

 

VI. PRESENT PERFECT TENSE 

Example,  

Act, -  She had written English . 

Pas, -  English had been written by her. 

 

Act, - He had washed the car. 

Pas, - The car had been washed by him. 

 

Act, - Charles had written notes. 

Pas, - Notes had been written by Charles. 

 

Act, - We had spoken Kiswahili. 

Pas, - Kiswahili had been spoken by us. 

 

Act, - I had disclosed the secret. 

Pas, - The secret had been disclosed by me. 

 

Act, - He had brought chicken. 

Pas, - The chicken had been brought by him. 

 

VII. SIMPLE FUTURE TENSE 

 Example,  

Act, - She will clean the curtains.  

Pas, The curtains will be cleared by her. 

 

Act, - Mrope will drive a car.  

Pas, - The car will be driven by Mrope. 

 

Act, - They will tell the story. 

Pas, - The story will be told by them. 

 

Act, - PandaPanda will paint the house. 

Pas, - the house will be painted by PandaPanda. 

 

 

VIII. FUTURE PERFECT TENSE  



 

 

Example, 

Act, - She will have cooked the dinner. 

Pas, - The dinner will have been cooked by her. 

 

 Act, - Asha will have written notes. 

Pas, - The notes will have been written by Asha. 

 

Act, - Timothy will have painted the room. 

Pas, - The room will have been painted by him or Timothy. 

 

Act, - They will have told the story. 

Pas, -The story will have been told by them 

 

 

                 OTHER CHANGES: 

Examples, 

- She has been reading history for two hours. 

- History has been being read by her for two hours. 

- He had been playing Football since Morning. 

- Football had been being played by him since Morning. 

- They have been studying physics for 40minutes. 

- Physics have been being studied by them for 40minutes. 

-  

                                               ACTIVITY 1. 

1. Change the following sentences into Passive form. 

 

i) Anita sang the song well. 

ii) Someone has taken my pen. 

iii) They were interviewing her house. 

iv) They built a new hotel near our school. 

v) He beat a thief to death. 

vi) The fire destroyed the house. 

vii) They have investigated the area. 

viii) Is he feeding the chicken? 

ix) She made the pretty dolls. 

x) This little boy called the police.      

 

ACTIVITY2. 

2. Change the following sentences in to Active Voice.  

i) The bicycle will be ridden by Kalokola 

ii) The accident was witnessed by the president. 

iii) He is treated with respect by his worker. 

iv) Are cars repaired by that man? 

v) His place was flooded by light. 

vi) The trees were cut down by him. 

vii) The National flag is raised every morning by her. 



 

 

viii) The story was well written by Gift. 

ix) They have been thanked by their parents. 

x) The station was completely destroyed by the fire. 

  

 

B) SPEECH: 

A speech is a talk or a dialogue between two people. 

 

 KINDS OF SPEECH: 

We have got two types of speech which are; 

 

1.) DIRECT SPEECH 

2.) INDIRECT SPEECH or REPORTED SPEECH. 

Direct Speech    - It is a speech when we write down what someone says. Or Are the words 

spoken directly from or by the speaker. 

 Examples; 

“Can I watch television, please?” asked Noma. 

Therefore, the above sentence shows us that the words were spoken directly by the speaker who 

is Noma. 

 

Direct Speech is characterised by the use of inverted commas (“………….”) around the spoken 

words. Examples; 

“Can I watch television, please?” 

- Also, the use of Capital letter at the starting of the sentences, and full stop at the end. 

-     The name also should have a Capital letter. 

 Example,“ Can I watch television, please?” asked Noma. 

 

- Also the spoken words end in a Comma, Question mark, full stop or exclamation mark 

followed by inverted comma. 

     More Examples of Direct Speech; 

i. John said, “I am very happy with your results.” 

ii. He said, “I am tired.” 

iii. Ndolele said, “I have studied French for three years.” 

iv. Amina says, “I shall go to London tomorrow.” 

 

 

 Indirect speech, or reported speech. 

- This is the Speech when we report what someone else h Example; 

“ I want to go home,” said Hamisi  ( Direct Speech) 

- Hamisi said that he wanted to go home. ( Indirect or Reported Speech) 

 

- Indirect Speech or Reported speech is characterised with the following; 

a)    Name of the person. Example, ( Hamisi said) 

b) No use of inverted Commas. 

c) Use of the word that. Example,  Hamisi said that-------------------------- 



 

 

d)   Change “I” to him or her, and “We” Changes to them. 

e)  Also change the tense to different forms, according to rules. Example, Present tense to 

Past tense. Etc. 

 

RULES ON TENSES CHANGE: 

1. Simple Present Tense    -   To Simple Past Tense 

2. Present Continous Tense   -  To Past Continous Tense 

3. Present Perfect Tense  -  To  Past perfect Tense 

4. Present Perfect Continous Tense  - To Past perfect Continous Tense 

5. Simple Past Tense  -  To Past perfect Tense 

6. Past Continous Tense - To Past perfect Conditional Tense. 

7. Simple Future Tense  -    To conditional Tense 

8. Past perfect Continous Tense  -    No Changes 

9. Past Perfect  Tense  -           No Changes 

 

                OTHER RULES OR WORDS CHANGES: 

 Today   -   That day 

 Yesterday -   The previous day or the day before 

 Last night    -   The night before or the previous night 

 Here         -There 

 Now        -   Then 

 Ago       -      Before 

 May      -      Might 

 Can        -    Could 

 Will        -     Would 

 Must      -    Had to 

 This        -    that 

 These    -     Those        etc 

 

Examples; 

1. SIMPLE PRESENT TENSE –  SIMPLE PAST TENSE 

               Example in sentences 

i)     Lucy said, “ I like teaching.” (Dir spch) 

 Lucy said that she liked teaching ( Indir spch). 

 

ii)  He said, “I study French every Morning.” ( Dir spch) 

 He said that he studied French every morning. ( Indir spch). 

 

 

iii)  She said, “ I never drink beer.”  ( Dir spch) 

 She said that she never  drank beer.   (  Indir spch). 

 

2. PRESENT CONTINOUS TENSE   -   PAST CONTINOUS TENSE. 

  Example of sentences 

i) “I am writing a letter to my brother” he said, 

               He said that he was writing a letter to his brother. 

 



 

 

ii) He said “ I am writing for Godlove,” 

               He said that he was waiting for Godlove. 

 

iii) “ I am studying French at the moment, “she said, 

               She said that she was studying French at the moment. 

 

3. PRESENT PERFECT- PAST PERFECT 

           Examples in the sentences  

i) “ I have studied English for 10 years” she said, 

                  She said that she had studied English for 10 years. 

 

ii) Rama said, “I have posted the letter”  

Rama said that he had posted the letter 

 

iii) They said, “ we have paid our bills” 

They said that they had paid their bills. 

 

4. PRESENT PERFECT CONTINIOUS – PAST PERFECT CONTINIOUS. 

Examples in the sentences. 

i) “I have been studying French for 3 years” 

He said that he had been studying French for 3 years. 

 

ii) She said,  “ I have been looking for you since morning” 

She said that she had been looking for me since morning. 

 

iii) They said, “ we have been playing volleyball for 2 hours” 

They said that they had been playing volleyball for 2 years. 

 

5. SIMPLE PAST – PAST PERFECT. 

Examples in the sentences. 

i) “ I bought a car last year “ john said,  

    John said that he had bought a car the previous year. 

 

ii) Mary said to Juma, “I love you”. 

Mary told Juma that she had loved him. 

 

iii)  He said “ I killed the thief last night ,“ 

He said that he had killed the thief the night 

 

 

 

6. PAST CONTINIOUS – PAST PERFECT CONTINOUS. 

Example in the sentences 

i) I was waiting for my friend , “ Janeth said, 

Janeth, said that she had been waiting for her friend. 

 

ii) He said, “ I was studying French last week” 

        He said that he had been studying French the previous week. 



 

 

  

iii)  They said “ we were singing a song yesterday” 

They said that they had been singing a song the previous day. 

 

7. SIMPLE FUTURE – CONDITIONAL. 

Examples in the sentences. 

i) “I shall go to London tomorrow, “he said. 

He said he would go to London the following day 

 

ii) She said “ shall write a letter to him” 

She said that she should write a letter to him.  

iii) He said , “ I shall speak to you about  it later,” 

He said that he would speak to me about it later. 

 

iv) They said, “ we shall sing a song next week,” 

They said that they would sing the song the following week. 

 

8. FUTURE PERFECT – CONDITIONAL PERFECT  

Examples in the sentences. 

i) He said “ I shall have gone to London by tomorrow,,” 

He said that he would have gone to London the following day. 

 

ii) They said “ we shall have studied French by next  October” 

They said that they would have studied French by the coming October 

 

iii) She said “ I shall have written notes by tomorrow,,” 

She said that she would have written notes by the next day. 

 

iv) He said “ I shall have painted my room next week,” 

He said that he shall have painted my room the following week. 

 

Activity 1 

1. Fill the missing words from the following reported speech 

i) Frieda said __________she liked mangoes. 

ii) Daud said that he _______to buy a radio. 

iii) Bill _________ that they wanted to go home. 

iv) Lizzie __________, ________ tom live In Tanga. 

v) Ellie __________that she________eggs on toast. 

vi) Pat said ________ the engine ________very hot. 

 

 

 

Activity 2 

2. Complete these sentences with the correct form of the words in brackets 

i) Mary said that she________ (want) to go home. 

ii) Lema said that she ______ (live) in Bukoba.  

iii) The teacher said that she _________ (want) their homework. 

iv) The policeman said that he________ (like) living in Iringa. 



 

 

v) My friend ________ (say) that she________ (walk) to school. 

vi) Timothy _________ (say) that he _________ (love) green mangoes. 

 

Activity 3 

3. Change the following sentences into reported speech. 

i) “ Can we go together? “ asked Bill  

______________________________________________________________________ 

ii) “Can you come on Monday?” he asked. 

______________________________________________________________________ 

iii) “Will John come with us?” Pendo asked. 

______________________________________________________________________ 

iv.     Did you win the race? “She asked me? 

________________________________________________________________________ 

v. “Have you ever been to Paris?” Aron asked me. 

________________________________________________________________________ 

vi.  “Have you planted the seeds?” she asked me. 

________________________________________________________________________ 

 

              CONDITIONAL SENTENCES 

C. Meaning, A condition is something that has to be fulfilled first before something else 

could happen. 

Example  

If you don’t pay school fees, you can’t do the examination. Therefore, we have two 

conditions 

1. A condition of paying school fees to be fulfilled first, then 

2. A condition of doing the examination which will only be possible if the first 

condition will have been done. 

 

WORDS USED IN CONDITIONAL SENTENCES 

 

1. (If,) 2. (Unless,) 3. ( Provide/ that), 4. (Incase) 

Examples, 

1. If  

If the rain stops, we will be able to work 

       Means- The rain has to stop first then we shall work. 

 

2.  Unless 

Unless you work hard, you will not pass the examinations. 

Means-You have to work hard in order to pass your examination 

  

 

3. Provide (that) 

You may or can come to the part provided that you bring with you your own drink. 

Means –you will come to the party if you have drinks. 

 

4. Incase.   



 

 

Incase he comes, don’t leave the door open 

Means - if doesn’t come, you just leave the door open. 

 

TYPES OF CONDITONAL SENTENCES 

There are three basic types of conditional sentences. 

1. Conditional sentence Type 1. 

2. Conditional Sentence Type 2. 

3. Conditional Sentence Type 3. 

   

CONDITIONAL SENTENCE TYPE 1. 

This condition implies that there is a big chance for the conditions to be fulfilled by 100% 

Example, If you say: 

-If Amina finished work, she will go home. 

Means – immediately Amina finishes her work she will go home without any objection (she will 

go home by 100%) 

-Conditional Sentence Type 1, goes with the following: 

a. Tense – Uses Simple Present Tense in the dependent clause and future tense in the main 

clause. 

b. Great possibility of the condition to be fulfilled. 

c. Can be constructed with words Must, Had, Ought and should; when expressing 

Command, Request or advice, and the tense however will not be in the future. 

   Examples  

i. If you want to pass the exam, you must/ should work hard. 

ii. If you want to pass the exam, you had/ better work hard. 

iii. If you want to pass the exam, you ought to work hard. 

d. Uses two tenses to express automatic or habitual results 

  Example: 

i. If you want heat water to 100℃ it turns to vapour. 

ii. If you heat ice it turns to water. 

iii. If there is shortage of goods prices go up. 

 

CONDITONAL SENTENCE TYPE 2.  

 In this condition the verb in the Dependent clause should be in past tense and the verb in 

the main clause should be in the conditional tenses. 

 

 

 

 

Examples,  

If I had some money, I would lend it to you. 

Dependent  clause Main clause 

If   I had some money  

( Past Tense) 

I would lend it to you. 

(Conditional Tense) 

 

 This condition is characterised by:  

a. Unlike hood of something to happen. 

b. Uses past tense and conditional tense. 



 

 

c. Describe something which is totally impossible. 

Example, 

If I were you, I would be rich. (But I am not you) It is impossible. 

       

               CONDITIONAL SENTENCE TYPE 3. 

 This is the condition formed with past perfect to dependent clause and perfect conditional 

to main clause. 

 This condition shows that all things are in the past and nothing can be done at the 

moment. So it reject 

    Example,  

i. I didn’t study hard and therefore, I didn’t pass the exams. 

ii. If you knew me better, you would have deceived me. 

Dependent clause  Main clause 

If we had hired a car  

(Past tense) 

We would have saved time  

(perfect conditional) 

 

 This conditional is characterised by: 

a. Can use any tense in if- clause depending on the context, so can mix tenses. 

b. The possibility is zero, since everything is in the past and already completed. E.g., if I 

had studied hard, I would have passed the exams. 

c. Shows things at the past and nothing can be done at the moment. 

 

              ACTIVITY 1 

1. Supply the correct tense of the type3 Conditional, in the following sentences; 

i.    They would have done the exercise if they (know) how. 

ii.    If I (try hard) I would have passed the examination. 

iii.    If my watch (not stop), I should have been in time. 

iv.    If he (fall) out of the window, he (die). 

v.    We (play) football yesterday if it (not rain) 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

FORM TWO GEOGRAPHY NOTES 

 
TRANSPORT 

THE MEANING OF THE CONCEPT TRANSPORT 



 

 

 This is the movement of the people, goods and services from one place to another. 

OR 

Is the system of carrying people, good and services from one place to another. 

 TYPES OF TRANSPORT 

There are three types of transport which include, 

i. Land transport 

ii. Water transport 

iii. Air transport 

1. Land transport 

Is the type of transport which involves the movement of goods, people and 

services on the land. 

 The major means of land on transport include: 

a) Human transport 

b) Animal transport 

c) Road transport 

d) Railway transport 

e) Pipeline transport 

A. HUMAN TRANSPORT. 

Is the form of transport where by people carry light goods from one place 

to another. 

 People carry the goods or luggage on their heads, backs, shoulders or 

hold them in the hands. 

 Human transport is called  human portage 

 A person who carries things is called a porter. 

 Running form one place to another is a form of human transport. 

 There is commercial human transport where by people (porters) are paid 

to carry goods, this is common is less developed countries. 

 Human transport is common where other form of transport cannot be 

used eg. Crowded areas. 

 

ADVANTAGES OF HUMAN TRANSPORT. 

i. It is readily available whenever it is needed. 

ii. It is very cheap and affordable land can be used anywhere by anybody. 

iii. It is safer than roads, water and air transport, because for accidents 

occur during transportation. 

iv. No environment pollution caused by human portage it causes little or 

no noise and emits no smoke and spills of oil. 

v. It is flexible applied in urban and rural area. 

 

       DISADVANTAGES OF HUMAN TRANSPORT 

i. It is very slow compare to other means of transport. 

ii. It cannot be used to carry bulky or heavy cargoes. 

iii. It is not convenient for transporting goods over long distance. 

iv. It is depends on person remaining physically strong /fit and healthy. 



 

 

v. It cannot take place when it is raining or during night time. 

 

B.  ANIMAL TRANSPORT 

This is the form of transport which involves carrying of goods by using 

animals. 

 The animals used include, camels horses donkeys, cattle, cows, 

elephants and buffaloes. 

 It is not well developed in many parts of the world it can be used 

alongside human transport in desert and mountains area. 

 Animals which carry goods on their backs are reffered to as Park 

animals and those which pull carts are reffered to as draught animals. 

ADVANTAGES OF ANIMALS TRANSPORT. 

i. Animals are quicker than human transport. 

ii. Animals carry heavier and longer distance load than human being. 

iii. Animals are capable of being used in hostile conditions like deserts 

and water logged regions. 

iv. It is relatively cheap and affordable 

v. It is safer than human transport. 

 

DISADVANTAGES OF ANIMAL TRANSPORT. 

i. It is not suitable for valuable goods as they can  be stolen or broken on 

transit 

ii. Not suitable to transport delicate goods like tomatoes of fruits because 

they can be easily spoiled or destroyed. 

iii. Extreme weather such as heavy rainfall can affect animals transport. 

iv. Animals get tired, they may not be able to transport goods over long 

distance. 

 

C.  ROAD TRANSPORT 

This involves the use of vehicles, motorcycles, bicycles, and carts in 

carrying goods, people and services from one place to another. 

 Road transport is used all over the world and it is well developed in 

various parts of the world. 

 The best examples of well-developed road transport in Germany South 

Africa etc. 

 There are different types of road classification according to their 

quality. 

 All weather roads (Bound surface) those are tarmaced road and which 

are passable throughout the year. 

i. All weather roads (loose surface) these are constructed by using 

murram on the surface and may be used throughout the year 

except during rainy seasons. 

ii. Seasonal roads: These are passable during the dry seasonal only. 



 

 

 Roads are constructed and owned by the local government and central 

government. 

NB.  

Roads connect region and region or country and another country are 

called maintranks HIGHWAYS. 

 

ADVANTAGES OF ROAD TRANSPORT. 

i. It is flexible means of transport. It can be constructed in many places. 

ii. It offers a variety of transport facilities such as tracks, taxes, buses, 

lorries etc. 

iii. It is faster and cheaper means of transport. 

iv. It is suitable for delivering perishable goods for short distance eg 

fruits, vegetable, milk, fish, etc. 

v. It is easy to construct and run compared to railway or air transport 

means. 

vi. Roads transport can be constructed, developed or maintained while 

continue being used. 

vii. Road transport complements other means of transport like air, water 

or air transport. 

 
DISADVANTAGES/SHORTCOMINGS OF ROAD TRANSPORT 

i. Vehicles and motorcycles emit gases which results to air pollution. 

ii. Vehicles and motorcycles produce noises. 

iii. Road transport results to accidents due to high speed, overloading and 

poor state of roads. 

iv. It is highly susceptible to attacks by robbers on the way. 

v. Road transport is easy affected  by whether conditions especially heavy 

rainfall may destroy bridges and roads respectively 

vi. Construction of roads causes land degradation. 

vii. Limited amount of goods 

viii. It suffers from congestion or traffic jam problems. 

 

ROAD TRANSPORT IN EAST AFRICA 

- The economic development of most parts of East Africa lies road transport. 

The improvement roads are one of the main aims of East African governments. 

- Many roads have been up added to all weather-road standards. 

ROAD TRANSPORT IN TANZANIA 

- Tanzania’s road network is of limited quality particularly because of the   

tarmac road are few. Rough roads often become impassable during the rainy 

seasons and can half traffic for days on end or even weeks. 

-  Tanzania’s principal paved highways are confined to the north- eastern, central 

eastern and south western regions of the country. 

 Dodoma-Dar es salaam 450km. 

 Chalinze town off on the Dodoma-Dar Es Salaam high way to Tanga 

245km. 



 

 

 Segera on the Chalinze- Tanga highway highway to Moshi Arusha 

370Km. 

 Arusha to Kenya Boards 108km. 

 Morogoro- Mbeya 690. 

 

Other trunks 

  Dar es Salaam to Mtwara and Lindi, Masasi and Masungura- 

Mozambique, Masasi Songea. 

 Dodoma, Manyoni, Singida, Nzega to tabora 

 Mwanza- Musoma road. 

NB: The Cairo Cape town highway runs through Tanzania between the 

Kenyan border town of Namanga and Tanzania border town of  Tunduma 

in the south –west. 

 

ROAD TRANSPORT IN KENYA 

- Kenya has one of the best paved highway networks and some of the busiest 

roads south of the Sahara. 

- Minibuses (matatus) constitute 78% of the country is transport system. 

- International highways in Kenya 

 The Cairo- Cape town highway which links Kenya with North African, 

East Africa and southern Africa. 

 The Lagos- Mombasa Highway links Kenya and East Africa as whole and 

central Africa to West Africa. 

 

ROAD TRANSPORT IN KENYA 

- The road transport system in Uganda comprises about 10,000km of main 

nadltranks about 25,000km of feeder roads, about 25,000km of feeder roads 

2800km of urban roads and 30,000km of community access road. 

IMPORTANCE OF ROAD TRANSPORT EAST AFRICA 

1. It transport over 90% passengers and goods. 

2. Road transport provides access to rural and remote areas. 

3. Road transport services as a transit cornodor linking E-Africa and the 

landlocked countries of Zambia, Rwanda, Burundi, DRC, Zimbabwe, 

Malawi. Etc. 

4. Stimulate development of manufacturing industries, through transporting 

raw materials and finished goods. 



 

 

5. Diffusion of technology from one place to another. 

 

D. RAILWAY TRANSPORT. 

- This refers to a pattern of transport which involves movement of people and 

goods. From one place to another by trains running on rails 

TANZANIA 

The railway of Tanzania include: 

1. The Tanga- Arusha line 350km. 

2. The central line- 1860km long this links Dar-es-salaam port and Kigoma 

point. 

- Tabora to Mwanza 

- Ruvu to Tanga- Arusha line via Mnyusi 

- Kilosa to Kilombero 

- Kaliva to Mpanda 

3. The Tazara  line 

- The joint venture between Tanzania and Zambia. 

- The line was built to provide the landlocked Zambia with an outlet to the sea 

from Kapiri Mposhi to the port of Dar es Salaam. 

  Railways in Tanzania are under Tanzania Railways Corporation (TCP) 

and Tazara. 

ADVANTAGES OF RAILWAY TRANSPORT 

1. Trans carry more bulky good at once 

2. Railway transport is cheaper than road transport. 

3. Railway line are not affected by jamshongetion. 

4. Trains have transport- timetable to follow. 

5. It is faster than road transport especially. electrified trains 

6. Railway transport offers services such as dining toilets and 

accommodation. 

7. Most railways stations have warehouses to store goods before they are 

collected to the owners 



 

 

8. Railways accidents are fewer than road transport 

9. No seasonal railways like roads. 

DISADVANTAGES RAILWAY TRANSPORT 

1. Railway lines are very expensive to construct & maintain 

2. Railway lines are not multi-purpose like roads 

3. Railway lines are built one relatively flat land surface while in 

mountainous is difficult because of rough terrain. 

4. Railway transport is not available everywhere. 

5. Railway are of different gauges (narrow and wide) where can’t be 

connected together. 

6. Fails to transport people and goods over a relatively short distance. 

E. PIPELINE TRANSPORT 

- This is a pattern of transport which involves the movement of liquid and 

gaseous good from one place to another through pipes. 

 Such liquids and gases include oil, water and natural gas 

 Pipeline transport is the best way to transport large quantities of oil or 

natural gases over land surface and water is well. 

 The pipe may be made of steel or plastic tubes with criner diameter between 

10cm and 120cm connected to each other. 

- The oct, gas and water is kept moving by system of pumping stations along the 

pipelines. 

- Other pipeline can be used to transport more than one type of production the 

same pipeline this pipeline is reffered to as multi-product pipelines. 

PIPELINES IN TANZANIA 

 

 

 

I.  The Tanzania Zambia Mafuta ( TAZAMA) pipeline runs from the part of Dar 

es Salaam in Tanzania to Ndola Zambia covering approximately 1700km 

long. 



 

 

-  This transports crude oct from Dar Es Salaam part to the refinery in  

    Lusaka Zambia. 

- The TAZAMA pipeline is managed jointly by the governments of     

   Tanzania and Zambia. 

II. MTWARA- DAR-ES-SALAAM NATURAL GAS PIPELINE (MDNGA)-

532km long. 

-  Is a pipeline that transpoet natural gas from Mnazi Bay, Mtwara   

    Region to Dar es Salaam, T2. 

-  The pipeline begins at Machimba in Mtwara to Dar es Salaam 36  

    inches (91cm) in diameter. 

- A small pipeline 24 inches (61cm) in Diameter joins to the main  

   pipeline to deliver natural gas SongoSongo Island to Dar-es- salaam. 

  

III. The Uganda- Tanzania Guide Oil Pipeline (UTCOP) 

-  The other name is called as EACOP. 

-  Is under construction and intended to transport crude out from Uganda’s    oil 

field to the port of Tanga, Tanzania. 

-  The pipeline runs from Haima District in Uganda to Tanga port, Tanzania and 

it’s 1410km long. 

ADVANTAGES OF PIPELINE TRANSPORT 

1. Pipeline is flexible can be laid on land under ground or underwater. 

2. It is cheaper means of transportation, the only cost that bases is during 

construction 

3. Accidents are reduced compared to road are railway transport. 

4. Pipeline transport does not pollute the environment except when there is 

leakage of goods ie oil. 

5. The maintenance is cheap because pipeline are long-lasting and rarely 

demaged. 

6. Pipeline transport is not affected by weather condition such as rainfall. 

7. Ensures a constant and continuous flow supply of the commodity concerned. 

 



 

 

 DISADVANTAGES OF PIPELINE TRANSPORT 

1.  High initial construction cost. 

2. Pipelines can be attached and damaged by terrorist or during war. 

3. Pipeline leakage results to heavy losses and environment pollution. 

4. Pipeline transport is restricted to the type of commodity it transports. 

5. After pipe breakdown leakage occurs oil theft can take place leading to great 

loss. 

6. Deaths and loss of people’s life due to fire accidents caused by pipeline 

breakdown. 

 

2. WATER TRANSPORT 

Is the process of moving people, goods and services by boat, ship, ferry, or canoe 

overseas, lakes, ocean canals etc  

 This type of transport has been used from earliest times. It has facilitated the 

movement of goods and people between continents. 

 

FORM OF WATER TRANSPORT 

 Inland water transport 

 Marine water transport 

 

- Inland water transport 

The involves the use of rivers, lakes and canals. 

- Marine water transport 

This involves the use of seas and oceans 

 NB: The major navigable rivers in Africa include, Niger, Nile Congo, 

Zambezi, Limpopo and Orange. 

 Water transport is the lowest and cheapest form of transport. 

Ships 

 Passenger ships 

 Cargo ships: carry, laggage like 

 Oil, containers, trudes and other heavy goods. 

 

 

 

 

 

 

ADVANTAGES OF WATER TRANSPORT 

 

1. It is cheap as no cost of construction of waterways except ports or harbor. 



 

 

2. It carries heavy and bulky goods over long distance. 

3. It is suitable for transporting fragile goods. 

4. It is a flexible service than railway transport. 

5. It is safely since the risks of accidents are minimal.  

DISADVANTAGES OF WATER TRANSPORT 

1. Too slow, especially inland transport in this way it is unsuitable where time 

is an important factor. 

2. Rivers and canals are affected by seasons. 

3. Strong storms and winds interfere with the shipping schedules. 

4. There are dangerous animals like crocodile and hippotarnus in water bodies 

5. Sometime ships sink due  to overloading 

6. Ship hijacking by pirates eg Somali Coast 

 

 

3. AIR TRANSPORT 

This is the movement of people and goods from one place to another through air. 

- It involves the use of airflights like  aeroplanes, helicopters and hot air balloons 

- It is the morden and fastest means of transport globally. 

 

FORMS OF AIR TRANSPORT: 

- Domestic air transport 

- International air transport 

This pattern of air transport involves the movement of people and goods within 

a country. 

Domestically, Tanzania has several air notes and airports in the following town 

Dar es Salaam, Arusha, Moshi, Mwanza, Dodoma, Mbeya, Mtwara, Zanzibar 

etc. 

 

INTERNATIONAL AIR TRANSPORT 

 

- This pattern of transport involves the movement of people and goods from one 

country to another. 

Note: 

Air transport I was firstly discovered and developed in the USA where the first 

jet was used in WWT. 

 

Some of international airports in E.Africa. 

 Julius Nyerere International Airport-DSM 

 Kilimanjaro International  Airport – Arusha 

 Mwanza  International Airport – Mwanza 

 Zanzibar international Airport – Zanzibar 

 Entebbe international Airport – Uganda 

 Jomo Kenyatta Inter Airport – Kenya/Nairobi 

 Moi International Airport – Mombasa 



 

 

 Eldorate 

 

ADVANTAGES OF AIR TRANSPORT 

 

1. Air transport is faster than other forms of transport globally 

2. Air transport is not affected by physical barriers like mountains, rivers and 

lakes. 

3. It is conformable to travel by air transport. 

4. Air transport uses strict time tables, schedules and routes. 

5. Air transport can reach the most remote areas. 

 

 

DISADVANTAGES OF AIR TRANSPORT 

1. It is very expensive to both passengers and cargo 

2. Its carrying capacity is limited 

3. it is affected by bad weather conditions like fog thick clouds cover and 

dusts 

4. Air transport is very fatal when accident occurs since it may lead to kill all 

people on board. 

5. Air crafts often cause air and noise pollution 

6. Construction and maintenance of air ports, air strips are very expensive. 

7. It is only suitable for transporting bully goods. 

8. There are cases of hailing and terrorists attacks 

 
IMPORTANCE OF THE TRANSPORTING INDUSTRY IN EAST 

AFRICA. 

1. Source of employment 

2. Enhancement of trade activities 

3. Development of settlements 

4. Promotes unity and understanding 

5. Helps in exploitation of natural resources 

6. Encourages development of tourism industry 

7. Encourages development of manufacturing industry 

8. Helps movement of people from one place to another. 

 

PROBLEMS FACING THE TRANSPORT INDUSTRY IN EAST 

AFRICA. 

1. Lack of capital 

- Building of roads, railways air ports, bus stands, seaports and   

     pipelines require money and of course it is very expensive. The  

     purchase of vehicles, air flights, ships etc. needs money. However,  

     most countries in East Africa. These expense are not met due to  

     poor economics. 

 

2. Shortage of skilled labour. 



 

 

East Africa countries suffer from shortage of well trained and skilled 

labour to work in the industry especially-water air and railway transport 

3. Rising fuel costs: 

Fuel is very crucial in the transport industry the over rising costs of oil as 

fuels tend to discourage the development of the industry. 

 

4. Political Problems 

Some E. African countries namely south Sudan, Uganda, Rwanda and 

Burundi experience fighting’s and political disorder Somalia on the other 

hand also poses peace disorder in Kenya where by this situation impacts 

transport negatively. 

5. Others country are landlocked: 

Uganda, Burundi, Rwanda and South Sudani are Zambia are landlocked 

countries which lack access to sea transport a situation that hinder easy link 

and access to the external world However, they rely on Kenya and 

Tanzania for import and export business. 

6. Rough terrain and mountains: 

In East Africa the terrain is rough and rugged of which is not friendly in 

construction of roads railways, pipelines and airports. 

7. Thick and dense vegetation 

Some areas are densely vegetated of which is a predicament to construct 

roads, railway and pipelines 

8. Only few rivers and lakes are navigable 

Even then, most rivers are only navigable over short distances of their 

entire courses, Rapids waterfalls and drought limit river navigability while 

siltation affect lake. 

9. Railway are of different gauges. 

Kenya has already adopted standard gauge railway, while other yet. This 

differential may limit the movement of people, goods and services from 

one country to another in the block through railway transport. 

 

Measures to be taken to address the problems of the transport 

industry in Tanzania East Africa. 

i. Intensified revenue collected and seeking financial assistance from 

abroad. 

ii. Development of skilled manpower 

iii. Formulation of policies and laws that promote the growth of the 

transport industry. 

iv. The country should increase oil reservoir. 

v. Improvement of technology in transport 

vi. Political disorders should be settled 

vii. Good management of funds for developing roads, railways, ports, 

airports, bridge. 
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