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Term 2  

Content:  

Theme  Topic  Time  CAPS 

% 

Matter and 

Materials  
1. Acids and Bases 
  

2. Process to purify water  
  

3. Impact of weather, 

temperature and wind on 

materials  
  

3 weeks  
  

3 weeks  
  

  

2 weeks  

33% 

 

42% 

 

 

50% 

  

Assessment:  

Assessment 

type  

Topic  Time  Mark  SBA 

% 

Practical  Process to purify water May  ____ / 20  37,5% 

Examination  June Exam  June  ____ /60  50% 
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GCE: TO CAPS: LIFE SKILLS  
 

NATURAL SCIENCE 

 

YEAR 4 

 

TERM 2 

 

 

NB: This content has been taken as is from the THUNDERBOLTS and SASOL 

INZALO FOUNDATION, SIYAVULA Series of textbooks. No changes have been made 

to any of the content. All copyright belongs to the respective copyright owners and 

no claim whatsoever is made on any of the materials or content. Forthwith the 

copyright notice as stated in the textbooks themselves. 

 

 

 

 

 

 

COPYRIGHT NOTICE 
Your freedom to legally copy this book 
You are allowed and encouraged to freely copy this book. You can photocopy, print and distribute it as often 
as you like. You can download it onto your mobile phone, iPad, PC or flash drive. You can burn it to CD, email 
it around or upload it to your website. 
 
The only restriction is that you cannot change this book, its cover or content in any way. 
 
For more information, about the Creative Commons Attribution-NoDerivs 3.0 Unported (CC-BY-ND 3.0) 
license, see http://creativecommons.org/licenses/by-nd/3.0/ 
 
The Thunderbolt Kids characters were originally created as part of the Kusasa project (www.kusasa.org), a 
Shuttleworth Foundation initiative. The Shuttleworth Foundation granted permission for the use of these 
characters and related artwork. 

http://creativecommons.org/licenses/by-nd/3.0/
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ATP: Week 1 – 3    Date: _________ 
 
Acids, bases and neutral substances 
 
KEY QUESTIONS: 
 
• Which tastes can we sense with our tongues? 
• How does our sense of taste ensure our survival? 
• What are the unique properties of: 
– acids; 
– bases; 
– neutral substances? 
• Which household substances are (or contain): 
– acids; 
– bases; 
– neutral substances? 
• How can we tell if something is an acid, a base or a neutral substance? 
 

Tastes of Substances 
 
What is your favourite food? What do you like most about your favourite 
food? 
You will probably say that you just LOVE the taste of it! The taste of our 
favourite foods make us feel good. How do we taste our food? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Look in the mirror, and stick out your tongue. Look for small, round bumps. 
These are called papillae. Most of them contain taste buds. The taste buds 
are very small structures which have sensitive hairs. The chemicals in the 
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food that you eat dissolve into your saliva in solution. The chemicals then 
stimulate the tiny hairs within the tastebuds and turn these signals into 
impulses. These impulses travel to the brain allowing us to experience the 
sensation of taste. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The four main tastes that are most common, are sweet, sour, salt and bitter. 
These tastes combine to make up the different flavours of our foods. 
 
There is a good reason for why we like certain tastes, but not others. 
 
Our sense of taste protects us 
 
Just as we like and seek out foods that taste good, our bodies have also been 
programmed to avoid food with strong bitter or sour tastes. This helps to 
protect us against poisons, which often have a strong bitter taste. 'Bitter' is 
also the basic taste that our tongues are most sensitive to. Spoiled food often 
tastes sour and it may also have a bad smell. Our instinct will be to avoid it, 
which will protect us from becoming ill from ingesting the organisms that have 
spoiled the food. 
 

Properties of acids, bases and neutral substances 
 
Acids 
All acids taste sour. Does this mean that all acids are safe to taste? Definitely 
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NOT! Next, we will learn which acids should not be tasted under any  
circumstances. 

 

Laboratory acids 
 
Some acids are very dangerous and must be handled carefully. These acids 
are corrosive. They can cause serious burns on your skin. Scientists always 
wear protective clothing when handling these acids. It would be very 
dangerous to taste them. These acids are most often found and used in 
laboratories and certain industrial processes. We will refer to them as 
laboratory acids. 
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The above table contains the names and chemical formulae of the three most 
common laboratory acids. Even though you have not learnt how to write 
chemical formulae yet, we have included them here. You should handle 
containers with these formulae printed on them with care. 
There are many other laboratory acids that we have not listed. These are only 
the most common ones. 
 
Other acids in the foods we eat are not dangerous. In fact, some are even 
vital for our health and well-being. Let's now have a look at acids that are safe 
to handle. 
 
Natural and household acids 
Not all acids are dangerous. One such acid is called ascorbic acid, or vitamin 
C. 
Vitamin C helps our immune system. 
 
We will call the acids that we find in food natural acids. Many of these natural 
acids are found in the kitchen. For this reason they are also sometimes called 
household acids. 
 
One very well-known household acid is acetic acid. Vinegar is a mixture of a 
small amount of acetic acid dissolved in water. So vinegar is a solution of 
acetic acid in water. 
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ACTIVITY 1:        Date: ____________ 
 
True or false? 
 
INSTRUCTIONS: 
• Let's briefly revise some of the concepts we have learnt so far. 
• Below are some statements. You need to state whether they are true or 
false. If they are false, explain why. 
 
True or false? 
 
1. We can sense three tastes with our tongues. 
_____________________________________________________________ 
 
2. Acids taste sour. 
_____________________________________________________________ 
 
3. If we want to know if something is an acid, we can just taste it. 
_____________________________________________________________ 
 
4. All acids are dangerous. 
_____________________________________________________________ 
 
5. Vinegar is a mixture of a small amount of acetic acid dissolved in water. 
_____________________________________________________________ 
 
6. Laboratory acids must be handled with care and using protective clothing. 
_____________________________________________________________ 
 
7. The following symbol means you can wash your hands using this 
substance. 
 
 
 

_____________________________________________________________ 
 
8. Formic acid is commonly referred to as Vitamin C. 
_____________________________________________________________ 
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9. Oranges are the food which contain the highest amount of ascorbic acid. 
_____________________________________________________________ 

 
Bases. 
 
Bases can neutralise acids and vice versa 
 
Bases and acids have chemical properties that are the opposite of each 
other. 
We can think of bases as the chemical opposite of acids. 
 
As with acids, there are some bases that are extremely dangerous. The same 
hazard symbol that is used to warn people of the dangers of acids, is also 
used for these bases. Strong bases react corrosively with other materials and 
can burn your skin. They must be handled carefully and always while wearing 
appropriate protective clothing, such as lab coats, gloves and safety glasses. 
 
Other bases are mild enough to be used as cleaning materials in and around 
the home. This does not mean that they are completely harmless. It just 
means that they have been mixed with other substances so that they are not 
so corrosive. 
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Activity 2:              Date: _____________ 
 

Product  Is used for 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 
Neutral substances 
 
We have learnt that when an acid and a base are mixed (in the right 
amounts), they will neutralise each other. That means that, together, they will 
change into something that is neither an acid nor a base. So the acid will lose 
its properties and so will the base. And the new substance that forms from the 
two substances will be neither an acid nor a base. We call it a neutral 
substance. 
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Some neutral substances are formed when an acid is mixed with a base and 
a neutralisation reaction occurs. Other substances are neutral to begin with. 
They are not the product of a neutralisation reaction. The neutral substances 
that are the most well known are: water, table salt, sugar solution and cooking 
oil. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We have learnt about three classes of substances: acids, bases and neutral 
substances. But, we cannot tell whether a substance is an acid, base, or a 
neutral substance, just by looking at it. We know that acids taste sour, but we 
have also learnt that it is never a good idea to taste chemicals. 
Let's imagine we have an unknown substance. It is colourless and looks just 
like water. It is also odourless (that means it has no smell). There are no 
physical signs to show whether it is acidic, basic, or neutral. How can we tell 
what it is? 
 
Acid-base indicators 
 
Acids and bases can change the colour of some substances 
 
Have you ever eaten red cabbage? It is not only tasty, but also very healthy. 
We are going to see how red cabbage juice changes when we mix it with 
different substances 
 
Some other substances also change colour when an acid or a base is added 
to them. By changing their colour, they show that they have reacted with an 
acid or a base. That is why we call them acid-base indicators.The most well-
known acid-base indicator is a substance called litmus. 
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Litmus solution is most commonly soaked into paper, the paper is then dried 
and cut into strips we then call "litmus paper". It is just like the red cabbage 
paper we made earlier. Litmus paper is available in two colours: blue and red. 
 

 
 
Key Concepts 
 
• Our tongues can sense 4 different flavours namely, sweet, salty, sour and 
bitter. 
• Our sense of taste protects us from eating foods that are harmful and 
stimulates us to eat foods that are nutritious and energy-rich. 
• Acids and bases are chemical opposites of each other. 
• Though it is not a good idea to taste chemicals, acids have a sour taste and 
bases taste bitter. 
• When they are in solution with water, acids feel rough and bases feel 
slippery. 
• Some acids and bases are present in foods and in household items. 
These are relatively safe to handle. Others are often very corrosive and 
should only be handled when you are wearing protective clothing. 
• Substances which are neither acidic nor basic, are called neutral 
substances. 
• When an acid is mixed with a base in the right quantities, they neutralise 
each other. That means they lose their power. 
• Some substances change colour when they react with an acid or a base. 
These substances are called acid-base indicators. One household example of 
an acid-base indicator is red cabbage juice. 
• Litmus is the best known of all acid-base indicators. It does not change 
colour in the presence of a neutral substance, but responds to acids and 
bases in the following way: 
– litmus is red in the presence of an acid; and 
– litmus is blue in the presence of base. 
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Activity 3:       Date: 
______________________________ 
 
INVESTIGATION: How does litmus respond to acids and bases? 
 
AIM: To determine how litmus responds to some household acids and bases. 
 
HYPOTHESIS: What is your hypothesis for this investigation? 
_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ 

 

MATERIALS AND APPARATUS: 
 
• small containers (test tubes or yoghurt tubs) filled with the following 
substances: 
– water 
– soda water 
– vinegar 
– lemon juice 
– sugar water (1 tablespoon dissolved in a cup of water) 
– baking soda (1 tablespoon dissolved in a cup of water) 
– Handy Andy (1 tablespoon dissolved in a cup of water) 
– aspirin (Disprin) (1 tablet in 2 tablespoons of water) 
– dishwashing liquid (1 teaspoon dissolved in a cup of water) 
– any other substances commonly used at home that are not dangerous 
• litmus paper (blue and red) 
• glass or plastic rods (plastic teaspoons will also work well). 
 
METHOD: 
1. Cut a small piece (1 cm long) of blue and red litmus for each substance 
that 
you will be testing. 
2. Use the plastic teaspoon or rod to place just 1 drop of water on the blue 
litmus. Do the same with a piece of red litmus. 
3. Did the blue litmus change colour? Did the red litmus change colour? 
Write the new colours in your table, in the appropriate place. 
4. Repeat the procedure to test all the substances you have been given. You 
must rinse the teaspoon or rod with water in between substances. 
5. Save all your test substances, because you will need them for another 
investigation later. 
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RESULTS AND OBSERVATIONS: 
Record your observations in the table. If you did not use some of these 
substances, cross them out and write headings for your substances in the 
empty rows. 
 

Substance Colour with Blue Litmus Colour with Red Litmus 

Water   

Soda water   

Vinegar   

Lemon juice   

Sugar water   

Baking soda   

Handy Andy   

Aspirin   

Dishwashing 
liquid 

  

   

   

   

   

   

 

 
ATP: Week 4 – 6    Date: __________ 
 
Clean Water 
 
KEY QUESTIONS 
• Why is a clean water supply so important? 
• How can water be cleaned? 
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• How is water cleaned by municipalities to ensure that we have clean water 
in our homes? 
 
Clean water 
Have you ever seen a sign like the one in the picture? This sign is a warning 
that the water is not clean and humans should not drink it as it could be 
dangerous to your health. Ifit is unsafe for consumption, it is also unsafe for 
swimming. 
 

 
 
A warning against drinking polluted water. 
 
Why do we need clean water? 
Why is it so important for humans, plants and animals to have clean water? 
• Our bodies contain a lot of water. In fact you are mostly water! We need 
water every day because we loose water everyday with the waste our bodies 
produce. The water we drink must be clean to prevent us from becoming sick 
or being poisoned. 
• Plants and animals need clean water too, so that they can grow and be 
healthy. We need healthy plants and animals in our environment because 
they provide an ecological balance and food. 
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• Water is also used for fun. Water sports are a very popular recreational 
activity and include things like swimming, surfing and waterskiing. We want 
clean water in our seas and lakes so we can enjoy being in the water without 
becoming ill. 
 
How can water be cleaned? 
Imagine you are in a place without clean water. The only water around is a 
muddy stream. How can the dirty water be made clean enough to drink? 
When thinking about how to purify water, we need to consider what it is that 
we need to do to separate the contaminating particles from the water. The 
muddy water is actually a mixture of sand and water, and possibly other 
contaminants. 
 
How is water cleaned by municipalities? 
Do you have running water in your home? If you have, you are very fortunate, 
because many South Africans do not. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Clean water coming out of the tap. 1 
South African municipal water is generally clean and fresh, and safe to drink. 
How does it get that way? This section tells the story of how water is treated. 
 
The water from a tap does not start out clean and fresh. It may come from a 
river or a dam, or it may even be waste water that was used by a community 
or in a factory. The process of cleaning the water is called water treatment, 
and the place where it happens is called a water treatment plant. So what 
exactly happens at a typical water treatment plant? 
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There are five steps (or processes) in the treatment of water. The five 
processes commonly used to treat water are screening, sedimentation, 
aeration, settling, and disinfection. 
 
Let us look at them in turn. 
 
STEP 1: SCREENING 
The raw water that arrives at the plant may contain dirt, fish, rubbish, plants 
and even sewage. 
These things are screened out as the water flows into the plant. 
This means that the water passes through a screen (which is verymuch like a 
large sieve), and the solid matter stays behind on the screen. 
After the screening step the water is still dirty, but the large pieces of rubbish 
have been removed. 
 
STEP 2: SETTLING 
During this step the raw water is allowed to stand in a large tank called a 
settling tank. When the raw water stands in the settling tank, the medium-
sized pieces of solid matter (called sludge) sink to the bottom of the tank. 
 
The raw water at the top is still dirty but now it only contains small pieces of 
solid matter. The bits of solid matter left are small enough for small organisms 
(such as bacteria) to eat. This is what happens in the next step of the 
treatment process. 
 
STEP 3: AERATION 
The raw water now flows into a special tank that contains bacteria. 
These are useful bacteria, because they help to break down the last little bits 
of solid matter as well as breaking down any natural soluble pollutants. 
Since bacteria need oxygen to stay alive and healthy, air is bubbled through 
the water. This process is called aeration, because the name comes from the 
word 'air'. 
STEP 4: FILTERING 
Next, the water flows through a special filter made of layers of sand and 
gravel, just like the one you designed, only much bigger. 
The gravel layer of the filter is about 30 cm deep and the sandlayer is about 1 
m deep! The filtering step removes any remaining particles and most of the 
bacteria left in the water. 
After this step the water is clear, but some germs and bacteria from STEP 3 
may still be in the water. Remember that germs and bacteria are small 
enough to pass between the gaps between sand and gravel. 
 
STEP 5: DISINFECTION 
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During disinfection, chemicals are added to the water to kill any surviving 
germs. 
 
KEY CONCEPTS 
• Clean water is important for people, plants and animals. 
• Water can be cleaned by processes such as sieving, filtering, settling, 
decanting, boiling and adding chemicals to kill germs. 
• The water we use in our homes is cleaned before and after we use it. 
 

Activity 4:       Date: __________ 
 
1. What does it mean to purify water? 
_____________________________________________________________

_____________________________________________________________ 

 
2. What is clean water? 
_____________________________________________________________ 
 
3. Why do humans, animals and plants need clean water? Write a paragraph 
where you describe some of these needs. 
_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ 

 
4. If you were not sure about the water that came out of the tap and you had 
a kettle, what would you do to the water to purify it? Why do you think this 
method of purifying works? 
_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ 

 
5. The woman in the picture is drinking water from the edge of a dam. What 
possible threats could she face from drinking this water without doing 
anything to purify it? 
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_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ 

 

6. Name the 5 steps in the water treatment process. 
_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ 

 
7. Do you think it is important to conserve water? Why do you think so? Write 
a paragraph to justify your answer. 
_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ 
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ATP: Week 7 – 8         Date: ________ 
 
Weathering of Matter 
 
Impact and effect of weather on matter and materials 
 

• All matter and materials has a certain lifespan.  
• People can live up to 120. 
• Trees can live up to 3000 years. 
• Gold can “survive” for thousands and thousands of years….. 
• But……what about man-made stuff? 

 
 
 
 
 
 
 
 
 
 
 
 
 

Main causes of weathering 
 

• Weathering is the breaking down of rocks, soil, and minerals as well as 
wood and artificial materials through contact with the Earth's 
atmosphere, water, and biological organisms 

• There are two types of weathering – chemical and mechanical. 
• They have different effects on materials 

 

Weathering of Wood 
 

• Wood deteriorates due to the following causes: 
–  Time (old age), becomes brittle 
– Moisture ( rotten wood) chemical 
–  Wind (dried out wood, brittle) mechanical 
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– Heat / cold (crack wood, warp wood) 

 
 
Weathering of Plastic 
 

• Plastic deteriorates due to: 
– Time (discolouring, brittle) chemical 
–  Heat (cracks) mechanical 

 
Weathering of metal 
 

• Metals can deteriorate due to: 
– Time (becomes brittle, loses strength) 
– Moisture (rust) chemical 
– Oxidation (rust) chemical 
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– Temperature (heat – expands, cold – shrinks) mechanical 

 
Prevention is the cure 
 

• Can you prevent weathering of materials? 
– No… but you can extend the life span of materials. 

• How can you extend the life span of wood, plastic and metal? 
 
Methods of extending the life span of materials 
 

• Paint  
• Varnish 
• Oil 
• Electroplating  
• Galvanising  

 

Activity 5:        Date: __________ 
 

1. Provide the definition of weathering. 
_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ 
 
 

2. Name and explain two ways in which you can protect wood and metals 
from weathering. 

_____________________________________________________________

_____________________________________________________________
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_____________________________________________________________

_____________________________________________________________ 

 

 

3. Complete the table by filling in the correct answers.  

 

 

Picture Product / 

Name 

Uses of the 

product 

On what can you 

use it? 
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Enrichment        Date: ________ 
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