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SELF-STUDY LEARNING

FOREWORD

Following the outbreak of the COVID-19 pandemic, government of Uganda 
closed all schools and other educational institutions to minimize the 
spread of the coronavirus. This has affected more than 36,314 primary 
schools, 3129 secondary schools, 430,778 teachers and 12,777,390 
learners.

The COVID-19 outbreak and subsequent closure of all has had drastically 
impacted on learning especially curriculum coverage, loss of interest in 
education and learner readiness in case schools open. This could result in 
massive rates of learner dropouts due to unwanted pregnancies and lack 
of school fees among others. 

To mitigate the impact of the pandemic on the education system in 
Uganda, the Ministry of Education and Sports (MoES) constituted a 
Sector Response Taskforce (SRT) to strengthen the sector’s preparedness 
and response measures. The SRT and National Curriculum Development 
Centre developed print home-study materials, radio and television scripts 
for some selected subjects for all learners from Pre-Primary to Advanced 
Level. The materials will enhance continued learning and learning for 
progression during this period of the lockdown, and will still be relevant 
when schools resume.

The materials focused on critical competences in all subjects in the 
curricula to enable the learners to achieve without the teachers’ 
guidance. Therefore effort should be made for all learners to access and 
use these materials during the lockdown. Similarly, teachers are advised 
to get these materials in order to plan appropriately for further learning 
when schools resume, while parents/guardians need to ensure that their 
children access copies of these materials and use them appropriately.
I recognise the effort of National Curriculum Development Centre in 
responding to this emergency through appropriate guidance and the 
timely development of these home study materials. I recommend them for 
use by all learners during the lockdown.

Alex Kakooza
Permanent Secretary
Ministry of Education and Sports
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ABOUT THIS BOOKLET

Dear learner, you are welcome to this home-study package. This content 
focuses on critical competences in the syllabus.

The content is organised into lesson units. Each unit has lesson activities, 
summary notes and assessment activities. Some lessons have projects 
that you need to carry out at home during this period. You are free to use 
other reference materials to get more information for specific topics.

Seek guidance from people at home who are knowledgeable to clarify in 
case of a challenge. The knowledge you can acquire from this content can 
be supplemented with other learning options that may be offered on radio, 
television, newspaper learning programmes. More learning materials can 
also be accessed by visiting our website at www.ncdc.go.ug or 
ncdc-go-ug.digital/. You can access the website using an internet enabled 
computer or mobile phone.

We encourage you to present your work to your class teacher when 
schools resume so that your teacher is able to know what you learned 
during the time you have been away from school. This will form part of 
your assessment. Your teacher will also assess the assignments you will 
have done and do corrections where you might not have done it right.

The content has been developed with full awareness of the home learning 
environment without direct supervision of the teacher. The methods, 
examples and activities used in the materials have been carefully selected 
to facilitate continuity of learning.

You are therefore in charge of your own learning. You need to give 
yourself favourable time for learning. This material can as well be used 
beyond the home-study situation. Keep it for reference anytime.

Develop your learning timetable to ca ter for continuity of learning and 
other responsibilities given to you at home.

Enjoy learning
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Lesson 1.4: Properties of carbon dioxide, its uses and properties of 
carbon monoxide 

By the end of this lesson, you should be able to: 
1. describe the properties and uses of carbon dioxide. 
2. explain the physical and chemical properties of carbon monoxide. 

What you will need:   

Any fizzy drink like soda, a match stick and match box, lemon juice and baking soda or 
bicarbonate of soda (available in retail shops near you) and drinking straw. 

Investigation 1: The physical nature of carbon dioxide gas 

Did you know that fizzy drinks like soda and carbonated water are packed with carbon 
dioxide gas? This gas can be heard making a hissing sound as the bottle is opened. 

Investigation procedure: 

1. Open a soda bottle, strike a match and hold a lit match near but just below the 
mouth of  the open bottle.  

2. Strike another match and hold it well above the mouth of the bottle. 
 What happens to the glowing match stick?  
 Can you suggest an explanation to your observation? 
 What is your conclusion about the nature of carbon dioxide gas in this 

experiment? 
3. Keenly observe and sniff at the gas that escapes from your drink. 

 What colour was the gas that escaped from the bottle? 
 How does the gas smell? 

Observations. 
 The gas extinguishes a glowing match stick 
 It is colourless, has no smell (odourless)  

 
Conclusion  

 Carbon dioxide gas is a colourless odourless gas.  
 It extinguishes a burning splint. 

 
Investigation 2: chemical properties of carbon dioxide 

Investigation Procedure 

1. Put lemon juice in a plastic bottle, connect a straw 
through it cap, put a little water in another bottle or 
glass.  

2. Add one spoonful of sodium carbonate to lemon juice and 
immediately cover the bottle. Direct the other end of 
straw into water as illustrated.  

3. After bubbling for some time, taste the water. 
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Observation 

Water remains colourless; however, the taste has now changed. The solution has a 
‘sharp’ pleasant taste.  

Conclusion  
 In the reaction, carbon dioxide gas was evolved. The gas reacted with water to form 

a weak acid (carbonic acid) this is why it has a unique taste. 
 Therefore, carbon dioxide reacts with water to form carbonic acid. 

The equation of reaction is  
H2O (l) + CO2 (g)     H2CO3 (aq) 
 

Further learning points: 
 Carbon dioxide reacts with water to form carbonic acid which is a weak acid 

which turns blue litmus paper pink. 

 The best way to identify carbon dioxide is to bubble it through lime water 
(calcium hydroxide solution). The lime water turns milky due to the 
precipitation of white insoluble calcium carbonate which settles if the mixture is 
allowed to stand. 
 Ca(OH)2(aq)+CO2(g)                    CaCO3(s) + H2O(1) ,  

 Carbon dioxide does not burn or support burning but if a piece of burning 
magnesium is lowered down into a jar of carbon dioxide, it continues to burn for 
a short time with a splintering flame and black specks of carbon are seen on the 
sides of the gas jar and white ash which is magnesium oxide is formed.      
  2Mg(s)  + CO2 (g)        2MgO(s) +  C(s)     
This reaction is used to show that carbon dioxide is a compound of carbon and 
oxygen. 

 
Uses of carbon dioxide 

The pictures below show the use of carbon dioxide gas in daily life: 

 
  

a) Suggest the uses of carbon dioxide basing on the pictures 

b) Why is carbon dioxide used for the purpose identified in a) above? 

 



11

SELF-STUDY LEARNING

 
 

Observation 

Water remains colourless; however, the taste has now changed. The solution has a 
‘sharp’ pleasant taste.  

Conclusion  
 In the reaction, carbon dioxide gas was evolved. The gas reacted with water to form 

a weak acid (carbonic acid) this is why it has a unique taste. 
 Therefore, carbon dioxide reacts with water to form carbonic acid. 

The equation of reaction is  
H2O (l) + CO2 (g)     H2CO3 (aq) 
 

Further learning points: 
 Carbon dioxide reacts with water to form carbonic acid which is a weak acid 

which turns blue litmus paper pink. 

 The best way to identify carbon dioxide is to bubble it through lime water 
(calcium hydroxide solution). The lime water turns milky due to the 
precipitation of white insoluble calcium carbonate which settles if the mixture is 
allowed to stand. 
 Ca(OH)2(aq)+CO2(g)                    CaCO3(s) + H2O(1) ,  

 Carbon dioxide does not burn or support burning but if a piece of burning 
magnesium is lowered down into a jar of carbon dioxide, it continues to burn for 
a short time with a splintering flame and black specks of carbon are seen on the 
sides of the gas jar and white ash which is magnesium oxide is formed.      
  2Mg(s)  + CO2 (g)        2MgO(s) +  C(s)     
This reaction is used to show that carbon dioxide is a compound of carbon and 
oxygen. 

 
Uses of carbon dioxide 

The pictures below show the use of carbon dioxide gas in daily life: 

 
  

a) Suggest the uses of carbon dioxide basing on the pictures 

b) Why is carbon dioxide used for the purpose identified in a) above? 

 

 
 

Lesson 1.5: Carbonates 

By the end of this lesson you should be able to describe the chemical reactions of 
carbonates. 
Introduction 
You earlier learnt that carbon is present in many rocks in form of metal carbonates. The 
table below lists some of them.  

Name of rock Carbonate present 

Chalk Calcium carbonate 

Limestone Calcium carbonate 

Marble Calcium carbonate 

Magnesite Magnesium carbonate 

Calamine Zinc carbonate 

Malachite Copper (II) carbonate 

 

Although these substances differ in hardness, they are alike in their chemical reactions. 
The table below shows the important properties of common carbonates. 

Element  Solubility in water Action of heat  Action of dilute acid  

   K  

Na  

Carbonates of these are 
soluble in water  

Carbonates of these 
metals are Not 
decomposed by heat  

 

 

All carbonates react 
with dilute acid to 
liberate carbon dioxide 
gas  

 Ca  
Mg  
Al  
Zn 
Fe(II)  
Pb  
Cu  

Carbonates of these 
elements are not  
Soluble in water  

Carbonates of these 
metals are 
decomposed by heat 
to form oxide of the 
metal and carbon 
dioxide  

 

Note: Aluminium does not form a carbonate and iron (III) carbonate does not exist.  
Ammonium carbonate is also soluble in water. 
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 (a) Describe the effect of heat on each of the following carbonates. 
(Illustrate your answer with equation in each case) 

(i) Calcium carbonate (ii) Iron (II) carbonate (iii) Lead (II) carbonate (iv) 
Copper (II) carbonate.   (b). Describe a chemical test for a carbonate ion. 

(c) State how carbonates react with dilute acids. Write a general equation 
that takes place. 
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Inquiry question. How is sodium carbonate made on large scale?    
Solvay process. Is a process by which sodium carbonate is made on a large scale?  

 Raw materials in this process are: sodium chloride, ammonia gas and calcium 
carbonate. 

Procedure: The process is carried out in a Solvay tower in which concentrated Sodium 
chloride (brine) is saturated with ammonia gas to form ammoniacal brine which is ran 
down the Solvay tower up which carbon dioxide is being forced. 

Carbon dioxide then reacts with the mixture of ammoniacal brine to form sodium 
hydrogen carbonate which appears at as a white suspension since it is not very soluble 
in water. 

NH4OH(aq) + NaCl(aq) + CO2(g)                NaHCO3(s) + NH4Cl(aq)  

Sodium hydrogen carbonate is filtered off and washed free of ammonia compounds. It is 
then heated to convert it to sodium carbonate according to the following equation. 

2NaHCO3(S)  heat               Na2CO3(s)   + CO2(g)  + H2O(I)    

 Sodium carbonate produced here is anhydrous which has a wide market. It is 
crystallized from water to form washing soda, the 10-water hydrate. 

    NaCO3(s) + 10H2O (I)          NaCO3.10H2O(S)  
     Colorless/shiny/glassy crystals 

Flow chart for the Solvay process 
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Summary 
 Metal carbonates occur in several rocks, especially chalk and limestone. 
 When heated, most metal carbonates decompose to carbon dioxide and the metal 

oxide. 
 
Task:  How useful are sodium carbonate in your daily experiences? 
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o 
o 
o 

o 
o 

1.(a) State the uses of acids and bases in your daily life. 
   (b) Describe a chemical test you would carry out to confirm the presence of an acid or 

base. In each case state what is observed. 



26

CHEMISTRY  |  SENIOR THREE

 
 

 
 
 
 
 
 



27

SELF-STUDY LEARNING

 
 

 
 
 
 
 
 

 
 

 

 
 
 

 

 
 

 
 

 



28

CHEMISTRY  |  SENIOR THREE

 
 

 

 

 

 



29

SELF-STUDY LEARNING

 
 

 

 

 

 

 
 

 
 

 



30

CHEMISTRY  |  SENIOR THREE

 
 

 

 

 

 

 
 
 
 
 
 

 
 

 

 
 
 



31

SELF-STUDY LEARNING

 
 

 

 

 

 

 
 
 
 
 
 

 
 

 

 
 
 

 
 

 

 

 

 



32

CHEMISTRY  |  SENIOR THREE

 
 

 

 

 



33

SELF-STUDY LEARNING

 
 

 

 

 

 
 

 



34

CHEMISTRY  |  SENIOR THREE

 
 

 

 

 



35

SELF-STUDY LEARNING

 
 

 

 

 

 
 

 
 

- 
- 
- 



36

CHEMISTRY  |  SENIOR THREE

 
 



37

SELF-STUDY LEARNING

 
 

 
 



38

CHEMISTRY  |  SENIOR THREE

 
 

 

 

 

 

 

 

a) 
b) 

 



39

SELF-STUDY LEARNING

 
 

 

 

 

 

 

 

a) 
b) 

 

 
 

 

 
 

 

 
 
 
 
 
 
 

 

 

 

 
 



40

CHEMISTRY  |  SENIOR THREE

 
 

 

 

 

 

 
 

 

 



41

SELF-STUDY LEARNING

 
 

 

 

 

 

 
 

 

 

 
 

 

 



42

CHEMISTRY  |  SENIOR THREE

 
 



43

SELF-STUDY LEARNING

 
 

 
 

 

 



44

CHEMISTRY  |  SENIOR THREE

 
 

 

 



45

SELF-STUDY LEARNING

 
 

 

 

 
 



46

CHEMISTRY  |  SENIOR THREE

National Curriculum
Development Centre,

P.O. Box 7002,
Kampala.

www.ncdc.go.ug


