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Cabbage.

1

Tom atoes.

Pot atoes. Bro ccoli.

2

Celery. Carrots.

10 Life and Living



Sun�ower seeds. Lettuce.

Sugar cane. Hazelnuts.

Mealies. Bananas.

We know that plants make glucose (a sugar) but they store starch.
Let's now �nd out what the di�erence is.

11Chapter 1. Photosynthesis
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�� also include some other foods such as cheese an d a boiled
egg

INSTRUCTIONS:

1. Write the food or plant product that you chose in the �rst
column below.

2. You are going to test whether this food product i s a starch or
not. When the iodine solution turns blue-black you will know
it i s a starch.

3. Use a dropper and drop iodine solution onto each food group.

4. Pu t a tick next to the food product that turns blue-blac k - this
is a starch. Pu t a cross next to the food product that st ays
bro wn - this is no t a starch.

Name of Food
Product

Starch or not?

1

2

3

4

5

6

7

8

9

10

11

12

14 Life and Living
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QUESTIONS:

1. Make a list of living organisms that produce both oxygen and
carbon dioxide in this picture.

2. Identify three living organisms that cannot produce oxygen in
this picture.

3. Predict what you think would happen if all the animals were
rem ov ed from this habitat.

4. What two life processes are involved in the carbon
dioxide/oxygen cycle?

5. Complete this cycle by �lling in the missing information for
the two arrows on the left hand side of the illustration. Supply
the labels for arrows 1 and 2.

6. Explain why animals would not survive if all the plants on
Earth were to suddenly die.
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3. The seedlings that were planted in the newspaper cuttings or
cotton wool did not grow very well at all, even though they
had sunlight and water. What could they not get from the
newspaper or cotton wool that plants normally get from soil?

4. Where does photosynthesis usually take place? Explain your
answer.

5. Do you think photosynthesis takes place at night? Explain
your answer.

6. What is the name given to the sugar that plants produce
during photosynthesis?
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7. What do plants store glucose as? List some places where it is
stored.
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Examples of the foods in the food groups, carbohydr ates, proteins and
fats and oils.

We classify food a ccording to these food groups, although most
foods contain a mixture of more than one nutrient group.

Let's look at each food group separately and see why each one is
important:

1. Carbohydrates:

�� They are the most important source of energy for the
body.

�� They store energy for the body.

�� Carbohydrates are an important part of the body
structure.

�� Foods that contain carbohydrates are: pasta, samp,
potatoes, cereal, mealie meal, porridge and bread.
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Bread. Rice.

Pasta. Pot atoes.

2. Proteins:

�� Proteins are the building blocks for our bod y - they build
the body's muscles.

�� They also help to repair hurt or broken tissue.

�� Proteins can be used as reserve energy if there is a
shortage of carbohydrates.

�� Foods that contain proteins are: meat, �sh, chicken, eggs,
beans, milk and cheese.

�� Protein is also found in many plant products: chickpeas,
beans, lentils, nuts and soya.
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Meat. Lentils.

Almond nuts. Cheese.

3. Fats and oils:

�� Fat is stored around organs like the kidneys to protect
them from injury.

�� Fat is also stored under the skin to insulate us (keep us
warm).

�� Fat can be used as reserve energy if there is a shortage of
carbohydrates.

�� Foods that contain fats are: butter, margarine, sardines,
cooking oils, nuts, peanut butter and avocado pears.
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Mixed nuts. Cooking oil.

Peanut butter. Margarine.

4. Vitamins and minerals:

�� Vitamins and minerals are essential to the human body
and yet we produce very few of them ourselves.

�� Many important minerals are contained in the food we
eat. Two of the most important are:

– Sodium that helps to keep the correct balance of
water in the body and is found in most food except
fruit.

– Calcium that is important for strengthening of bones
and teeth. Calcium can be found in �sh, green
vegetables, milk and cheese.

�� Most vitamins are manufactured by plants, so we get
vitamins from the food we eat or from vitamin
supplements.

�� There are speci�c foods that contain speci�c vitamins.
The next table shows some important vitamins, their
natural sources and/or the food that contains them and
some of their functions in the human body:
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Very often food manufacturers add di�erent preservatives,
�avourings and colourings, as well as salt and sugar, to make the
food look or taste more attractive to their customers. These are
called additives .

6. Read the ingredients on your 10 packaging labels again.

7. In the �rst column, write the name of your product.

8. Tick ( ) under each column if your product has any of these
items added to it.

9. The �rst one is done as an example.

Food Additives

Salt Sugar Others

EXAMPLE Bread

1

2

3

4

5

6

7

8

9

10

10. Make a list of the main �avourings that were used in your
products.
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11. What preservatives are used most often by the food
manufacturers?

12. Look at th e 3 foods you said were the most healthy at the
beginning of this activity and why you said they were healthy
options.

a. Read their packaging detail s - which additives do they
contain?

b. Do you think these additives make these products healthier
or less healthy to eat?

c. After reading the labels do you still think these are the 3
most healthy foods? Explain your answer.

d. Compare the other labels and decide if there are perhaps
other healthier foods on your list.

After doing this activity, did you notice a di�erence between foods
which are naturally occurring (such as meat and vegetables) and
foods which have been processed?
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QUESTION:

1. Which meal do you think is the healthiest? Explain your
answer.

In the next chapter we will look more at what makes u p a balanced
meal.
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Name of
vitamin

Sou rc es Function

Vitamin A

Enables the eye to
produce a pigment that
helps us to see in dim
light

Bro wn Rice, whole-wheat
bread

There are several types of
this vitamin and they
have many functions in
the chemical reactions of
cellular respiration

Vitamin C

Strengthens the body's
immune system by
increasing its ability to
�ght infections

Vitamin D

Egg yolks, �sh liver oils,
can be made in the skin
when the ultra-violet rays
from the sun convert
cholesterol in the skin to
vitamin D

6. What are some of the additives that processed foods contain?

7. A vegetarian is someone who does not eat meat. What other
foods, besides meat, should they be eating and why?
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�� The food in the middle of the pyramid, fruit and vegetables,
must also be eaten in fair amounts.

�� You should eat less meat, chicken, �sh and other proteins
than vegetables and fruit.

�� You need to eat more of the food at the bottom of the
pyramid (breads, pastas, rices, etc.).

Here is an example o f a food pyramid:

Some people eat a very unhealthy diet and turn the food pyramid
upside down! They eat far more sweets, cakes, fatty rich food and
far less vegetables and starches!
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Tuesday

toast with
peanut butter,
co�ee with
milk and 3
teaspoons of
sugar

two-minute
noodles,
Coke, toast
with peanut
butter,
popcorn
(while
watching TV)

Mom and Dad
worked late -
scrambled
egg on toast
with baked
beans; co�ee
with milk and
3 teaspoons
of sugar

Wednesday
late for school
- didn't eat.

2 eggs and
toast with
cheese, tea
with milk and
3 sugars,
more toast
with jam and
peanut butter
later (while
watching TV)

Hawaiian
pizza, coke,
cream soda,
chocolate
milkshake

Thursday

toast with
peanut butter,
co�ee with
milk and 3
teaspoons of
sugars

indoor
hockey
practice after
schoo l - pie
from
tuckshop and
Coke,
chocolate and
packet of hot
chips

roast chicken,
butternut,
baked
potatoes,
salad, fruit
juice, co�ee
with milk and
1 teaspoon of
sugar

Friday

toast with
butter
(peanut
butter is
�nished),
co�ee with
milk and 3
teaspoons of
sugar

band practice
after school -
pie from
tuckshop and
coke, sweets

takeaway
chicken in a
bucket, hot
chips, Coke,
tea with milk
and 3
teaspoons of
sugar,
popcorn
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QUESTIONS:

1. Reading only this table showing Rajesh's weekly diet, do you
think he ha s a balanced diet? Why do you think so?

2. Now let's use our knowledge o f a food pyramid to see how
healthy Rajesh's diet for the week was. Use the tallying
method to keep score of everything he ate: to tally up results
you make one line down for every item you count and when
you get to the �fth item you draw a diagonal line through the
other four. That makes it easy to count in �ves and count the
few left ov er at the end.

Total Fats
and Oils

Total Proteins
Total
Vitamins &
Minerals

Total
Carbohydrates

3. List the times and d ays when Rajesh ate fruit or vegetables.
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4. What important food group is Rajesh missing from his diet if
he does not eat enough fruit and vegetables?

5. Can you predict what will happen if Rajesh continues with this
diet?

6. Now that you have tallied up the di�erent food groups that
Rajesh ate i n a week, do you think he ate a balanced diet?
Why do you say so?

7. Do you think Rajesh i s a very active person? Why do you say
so?

8. Takeaw ays are known for being fatty and oily because
restaurants often prepare the food in deep oil. Rajesh and
Farrah's family ate takeaw ays twice in the week and the mom
cooked twice. Compare the cooked meals with the takeaways
speci�cally focusing on the amount of oil used to prepare the
meals.
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Breakfast:

Option 1: Fruit loops Option 2: Fruit salad

Option 1: Oats with
raspberries

Option 2: Flapjacks with
syrup
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Lunch:

Option 1: Egg salad Option 2: Fried chips

Option 1: Hamburger
Option 2: Omelette with
salad
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4. Write a paragraph where you explain some of the possible
causes o f a poor diet.
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�� right at the end of your stay - a week or so before you return
to the present time.

Think especially o�ood and shelter, and speci�cally how you will
collect, preserve and process any food that you collect. Remember
you are not allowed to take anything that is not organic so no
pocket knives, nylon rope or even lighters can go with you!

Design the following items that you can make and use when you
land.

1. Something that you can collect and carry water in, and store
it for 'the future'.

2. Something that you can collect and carry food in, and
speci�cally something that you need to store it in to keep it
away from scavenging animals and insects.

3. Something that you can use to cut wit h - you will need to
make a shelter to sleep in and keep safe from wild animals;
and also cut material for your food an d water containers.

4. Something tha t you can use to hunt animals or catch �sh if
you are going to eat meat while you are there.

5. A device that you can use to preserve meat or �sh, or perhaps
fruit and vegetables for the winter months.

Give each person in your group one of these items to make and
bring to class. Make sure you do not use any modern tools or any
metal, glass or plastic ��

QUESTIONS:

1. List the possible dangers that you will face in your new
'home'.
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2. Can you predict how the locals will look and how they will
treat you?

3. Describe your �rst night there.

4. Explain how you will decide what you can and cannot eat on
your �rst day.

5. Complete this sentences: I f I want to preserve some of the
�sh I catch I will...

6. The local indigenous people use di�erent methods to
preserve their fresh fruit and vegetables. Find out about these
methods and use one method to preserve some fruit of your
own. At the end of this chapter, bring your preserved fruit to
show the class. You have two weeks.
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Food Reason for being processed

Raw meat

Yoghurt

Pickled gherkins

Glace cherries

Fried eggs
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5. Use the space below to draw a �ow diagram to illustrate the
zulu beer-making process. Remember to include arrows to
show the direction.

6. For the following task, you need to do some research outside
of class, using books and the internet. Find out how beer is
made i n a modern brewery, such as the South African
Brewery in Newlands, Cape Town. In the space below, write a
paragraph where you compare this modern beer-making
process to the indigenous method of the Zulu people.
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5. A farmer wants to export some green (white) table grapes to
Australia from his farm near Worcester in the Western Cape.
Suggest the best form of transport that you know of that he
should use and explain why you gave him this advice.

6. The lives of many diabetics and people with severe food
allergies have been drastically impr ov ed with the invention of
many processed foods. Explain why you think this is so.

7. Below i s a table. Next to each item in column A write the
degree to which the raw materials were processed.

Food Degree of processing

mealie bread

fresh mealie washed and
packaged

sun�ower oil
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8. Explain why many people believe that highly processed food
is bad for your health.

9. Compare the food processing methods of any two food
processing techniques.

10. Write a short paragraph summarising what you have learnt
about food processing and why you think it is important in
your daily life.
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A unique South African ecos ystem

South Africa's fynbos region is uniqu e - it produces an incredible
array of plants and speci�cally �owers. Our national symbol, the
Protea, grows wild here - and NOWHERE else in the entire world!

The King Protea, our National
Flower.

1

Typical Fynbos at Cape Point
Nature Reserve.

2

South Africa is famous for its Fynbos - it does not grow naturally
anywhere else in the world! Fynbos plants are especially adapted
to survive the climatic conditions and frequent �res. The low
bushes can survive the harsh windy conditions and the plants
produce seeds that can very often only germinate once they had
been scorched by �re.

81Chapter 5. Ecosystems and food webs
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The soil has started to erode.

3

In this photograph the soil has started to erode. Why do you think
this happened?

A pine tree plantation
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In this man-made forest, there is not much life under the canopy of
the trees. Why do you think this is so?

As you have seen from this activity, the living things depend on the
nonliving things in an ecosystem. There is als o a very �ne balance,
and if something is upset, then the ecosystem will begin to
deteriorate.

The importance of water in an ecos ystem

Without water life as we know it cannot exist.

Animals depend on w ater in their ecosy stems.

85Chapter 5. Ecosystems and food webs
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7. When marking out your ecosystem to study, be careful not to
damage any of the plants and animals that are there as this is
what you will be studying.

8. For each of th e 4 quadrants in your ecosystem, count the
number of di�erent species of plants and animals.

9. See if you can identify the names of the di�erent plant and
animal species using reference books. Fill this out in the table
below when you get back to class.

10. Study the non-living things in your ecosystem. For example,
what type of soil is present? Are there any rocks? Is there
perhap s a stream running through your ecosystem? What is
the sunlight like, shady or full sun? Are there any animal
shelters present? Make notes about this as you will have to
answer questions when you get back to class.

QUESTIONS:

1. What type of ecosy stem are you studying?

2. What is the total area of your square?

3. Fill out the table below for each quadrant:

Quadrant 1 Quadrant 2 Quadrant 3 Quadrant 4

Number of
plant
species

Number of
animal
species

Total
organisms
in each
quadrant
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6. What is the average number of plant species in the whole
square? (Hint: To work out average, add up the number of
plant species for each quadrant and divide by the number of
quadrant)

7. What is the average number of animal species?

8. What is the average number of total organisms in your
ecosystem?

9. What is the number of organisms per unit of area? This is
quite tricky - your teacher might need to help you!

10. Fill in the names o f 3 species of plants an d 3 species of
animals that you identi�ed in the table below. Do a simple
drawing of each organism and write a short description of
each species.

Names of species Drawing Description

Plant species:

1:
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2:

3:

Animal species:

1:

2:

3:
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11. Write a description of the non-living things in your ecosystem.
Explain the availability of food for the animals, the water
availability, the type of soil (sandy or rich organic soil for
example) the amount of sunlight (shady or full sun for
example), and describe if there are any natural shelters for
animals.

12. Your ecosystem will contain animals and plants which are
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interdependent and they are connected by their feeding
relationships. Use the space below to draw a food web for
your ecosystem.

13. Ecosystems are often destroyed due to the impact of humans
or other environmental disasters, such as a �ood or drought.
Identify some possible threat to your ecosystem and write
about them below and why they could destroy your
ecosystem.
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5. Described what happened to the land when all the cattle,
sheep and goats were grazing on it.

6. Explain what happened to the original, indigenous animals
that lived on the land after the cattle farmers arrived?

7. Can you predict what would have happened if the people did
not change the way they used the land?

8. What factors did they have to change to protect and
conserve their land?

9. If the farmers instead of removing the cattle and goats, rather
planted crops on the land, what do you think would have
eventually happened?
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INSTRUCTIONS:

Solid:

1. Since you are the particles in a solid , you should sit or stand
as closely as possible to (touching) each other, in neat rows,
and m ov e your body, but without moving your feet.

2. If we wanted to m ov e these particles from their �xed
positions, what should we give them?

3. If we wanted these particles to m ov e into �xed positions again
and not m ov e around, what must we take away from them?

Liquid :

1. Now let's pretend to be the particles i n a liquid. Stay in the
same group.

2. Since you are the particles in liquid , you should now move
around but stay in contact with each other all the time.

3. If we wanted to m ov e these particles further away from each
other, what should we give them?

4. If we wanted these particles to m ov e into �xed positions and
not m ov e around, what must we take away from them?

Gas:

1. Now let's pretend to be the particles i n a liquid. Stay in the
same group.

2. Since you are the particles in gas , you should now m ov e
around and be as far from each othe r a possible.
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In the next table there are 3 pictures.

1. Look at how the particles are arranged in each picture and
say whether it represents a solid , a liquid o r a gas. Write your
answer in the middle column.

2. For each picture, choos e 2 examples from the previous table
and write them in the column on the right .

Pictures of
particles

Solid, liquid or
gas?

Examples of
materials

Draw a picture of the particles inside each of the following
examples:

1. A bar of soap.
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QUESTIONS:
1. What do we call the solid state of water?

2. What do we call the liquid state of water?

3. What do we call the gas state of water?

4. What do we call the process of ice changing to liquid water?

5. What do we call the process of liquid water changing to ice?

6. What do we call the process of liquid water changing to water
vapour (steam)?
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A mixture of di�erent coloured jelly
beans.

A mixture of di�erent fruits in a
fruit salad.

A mixture of swans and ducks on a
lake.

A mixture of red, green, yellow and
orange sweet peppers.

A mixture of pink, yellow and white
�owers.

A mixture of di�erent shells from
the beach.

In other mixtures, the materials are mixed so thoroughly that it
seems one material has 'disappeared' into the other. Such mixtures
are called solutions. We will learn more about solutions shortly.
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3. Separate the mixture into a pile of rice grains and a pile of
barley grains. Write a sentence to explain how you separated
the mixture.

4. Did the barley and rice grains change in any way, or do they
still look the same as before they were mixed?

INSTRUCTIONS (Part 2) :

1. Place 10 scoops of rice in the mixing tub.

2. Place 10 scoops of sugar in the mixing tub.

3. Stir the sugar and rice until they are mixed.

4. Answer the questions below.

QUESTIONS:

1. Can you still see the individual rice and sugar grains?

2. Draw a picture of the mixture.
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3. Separate the mixture into a pile of rice grains an d a pile of
sugar grains. Write a sentence to explain how you separated
the mixture.

4. Can you think o f a quick way to separate the mixture, using a
sieve? Describe what you would do to separate the mixture.
Describe what would happen to the mixture.

5. Did the sugar and rice grains change in any way, or do they
still look the same as before they were mixed?

INSTRUCTIONS (Part 3) �


1. Place 10 scoops of sand in the mixing tub.

2. Place 10 scoops of sugar in the mixing tub.

3. Stir the sugar and sand until they are mixed.

4. Answer the questions below.

�O

QUESTIONS:

1. Can you still see the individual sand and sugar grains?
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2. Draw a picture of the mixture.

3. Can you separate the mixture into a pile of sand grains and a
pile of sugar grains? How long would it take if you picked the
sand grains out of the sugar one by one?

4. Do you think that it would be possible to separate the mixture
using a sieve? Why do you think so?

In the previous activity we mixed solid materials with di�erent
sized grains and learnt that:

�� when the grains are large enough, we can separate them by
hand; and

�� when the two materials have grains of di�erent sizes they can
be separated by sieving.

In the next activity we will explore mixtures of solids and liquids.
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3. Can you separate the mixture into a pile of sand grains and
water? How long would it take if you picked the sand grains
out of the water one by one?

4. Would it be possible to separate the sand from the water
using the sieve? Say why or why not.

5. Would it be possible to separate the sand from the water
using the paper towel? If you think it would be possible,
explain what you would do.

6. Do you think it would be possible to separate sugar and water
in the same way (by �ltering the mixture through a towel)?
Say why or why not.

In the previous activity we mixed a solid material (sand) with a
liquid (water) and learnt that sometime s a mixture of liquid and
solid can be separated by �ltering. In the activity the towel was
used a s a �lter.

Is it possible to mix liquids? Can you think of examples of mixtures
o�iquids?
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INSTRUCTIONS:
1. Place 10 scoops of water in the mixing tub.

2. Place 10 scoops of cooking oil in the mixing tub.

3. Stir the oil and water until they are mixed.

4. Let the mixture stand for a few minutes, then answer the
questions below.

QUESTIONS:
1. Did the liquids mix? Describe what the mixture looks like.

2. Draw a picture of the mixture.

3. Do you think it would be possible to scoop all the oil out of
the water? How long do you think it would take?

4. Would it be possible to separate the liquids using a sieve or a
�lter? Say why or why not.
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Picture of mixture
Materials in the
mixture

How the mixture
could be
separated

INSTRUCTIONS (Part 2)

The table below contains descriptions of mixtures.
1. For each of the mixtures in the table, write which states it is

made of in the middle column (solid, liquid or gas).

2. Write how you would separate the mixture in the column on
the right.

Description of
mixture

States in the
mixture

How the mixture
could be
separated

Water and oil
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a. Use the information in the pie chart and make a list of all
the gases that are found in clean air.

b. Which gas is the most abundant in air? (Which gas is
found in the largest amount?) What percentage of this gas
is present in clean air?

c. What percentage of oxygen is present in air?

d. If you had 5000 air particles, how many of these particles
would be oxygen particles?
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5. Once you have recorded your observation, you can empty the
yoghurt tub.

6. Repeat steps 1 - 4 until you have tested all the substances on
the list.

Substance Observations

It looks as though
none of the
substance has
disappeared

It looks as if all or
most of the
substance has
disappeared

sugar X

salt

sand

oil

vinegar

copper sulfate

QUESTIONS:

1. Which of the substances seemed to disappear when they
were mixed with the water?

2. Which of the substances in this activity did NOT form
solutions with water? (Hint: which ones did not look as if they
'disappeared' into the water?)
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Mixture
Is the mixture a solution
after stirring? (Yes or No)

Sugar and water Yes

Salt and water

Sand and water

Oil and water

Vinegar and water

Copper sulfate and water

In the activity ab ov e, we mixed di�erent substances with water.

1. Which substance is the solvent in all the mixtures?

2. From the mixtures ab ov e, choose an example o f a solution
that consists of a solid solute and a liquid solvent .

3. From the mixtures ab ov e, choose an example o f a solution
that consists of a liquid solute and a liquid solvent .

4. From the mixtures ab ov e, choose an example of a mixture of
two liquids that is NOT a solution.
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3. Look at the copper sulfate solution and write a sentence to
describe it in the table below. Save it for answering the
questions that follow.

Substance or mixture
Description (what it looks
like)

Water

Copper sulfate crystals

Copper sulfate solution

QUESTIONS:
1. Look at the solution. How can you tell that there is copper

sulfate in the water? Another way to ask this question would
be: What evidence do you have that there is copper sulfate in
the water?

2. Can you see any copper sulfate crystals moving about in the
water?

3. Why can't we see copper sulfate crystals moving about in the
water?
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RESULTS AND OBSERVATIONS:

Method
Result - Could you recover
the sugar from the
solution?

Sieving or �ltering

Settling ov ernight

Evaporation

Boiling

1. Which methods worked to rec ov er the sugar from the
solution?

2. What was left at the bottom after completing these methods?

3. Why do you think this happens?

144 Matter and Materials



”� ����� ������ �� ��� ����� ����� ���� ��� ���


†��†– ��	��ˆ

���� ��� ��� ����	��� ���� ���� �������������


��� �����

�� 
�������

�� ��������

�������


¢�� ���� �� ���� 	����� �� ��� �� �������� � ��	��� ���� �
��	�����
 ���� ��� ���� �������� ¡��� ��� ���� ����� ��� ���	�
�����	�� �� ��� �����
 †� ��� ����� ��� ��� �����	�
 ��� ��� �����
��
 ��� ���� ��������� �� ����� �� ��� ����� ��� ��� �����	�� ��
� ��� �� ���
 …� ��� ���� ������� �� ��		 ���	��� ���� �����

’�’ ��������� ���������

­������ �� ���� �� ���� � ��� �� ��� ��� �� ��� � � � ���������
�� ������ ˆ����� 	 �� �	� �����
 ���� ���•

����
	���

¢�� ������� ��� �� � � ���� ��������� �� ����� �� ��� ����
��� ���� ��������� �� ����� ��� �� ���


���� ��� ������	�� � � � ��	��� ������ ���������� ��� ������	�� �� �
��	����
 �� ��� ��� ��	��� ������‚�� �� ��� ��	���� �� ���� �
��	������

�� ‹������ �� ­�	������ �� ������	 ��������



†� ��� ���� � Ÿ ������ �� ����� ��		 �����	�� �� ��� ���
 ��� ���
����� ���� �� ����
 ���� ��� ��� ƒ��


¢�� 	�� �� ������ � � ���� ��������� �� ����� �� ����� �� ��� ����
£��� ����� ���• †� ��� ����� �		 ��� ����� ��		 �����	��


��� ���� ����� �� ��� ����� �� ��		 �� ��	� �� �����	�� �� ���
���
 •� ��ƒ���� ������
 • �����	 �� 	���
 €��‡� ��� �� ����

�†
	‡	

̂ ��� ���� ��	��� ��		 �����	��


”� 
�‹	�–�ˆ
�� �	��� ��������� •� �	��� ������ ���	� �� ����
 �� � � 	����

������� ��� ���	� �	�� ����
 ��� ��� �� ��� ���� �� 	���� 

�� ��� �����

�� ���		 ������ �� �����

�� �	����� ����� ��� �������� ��� ��������

	��
‹�†
	���ˆ
Œ� ˆ������ � ��	 � � ��� �� ����� ���� ��� ����������

—� •�� � �������� �� ����� �� ��� ������ ­��� ����	 �		 ��� �����
��� �����	����

�� •�� ������� �������� ��� ���� ������

”� ¦��� ������ ��������� �� ����� ����	 �� ���� ����� ���
�����	���

�����

•��	�
� �����

�������� ���
����

goo.gl/lUP5w

����
	���ˆ
Œ� ��� ���� ������ ��� ��� ��� ����	 �� ���� ����� �����	���


—� ��� ��� ��� ���� ���� �� ���� ����� ���	� �����	��


��… ˆ����� ��� ˆ������	�



�� ‹���	��� ��� ��		����� ��������� �� ������� ��������� ��
����������� �� ��� ���� �������

�� ���� �� ���� ��	��� ��� �����	�� � � � ��	�����
 �� ��� �� ��

� ¤¤¤¤¤¤¤¤¤¤¤¤¤¤¤ ��	������

�� ���� ���� ��	��� ��� �� �����	��� � � � ��	�����
 �� ���

��� ��	����� �� ¤¤¤¤¤¤¤¤¤¤¤¤¤¤¤¤¤�

¢�� 	��‡� ���� ���� ��� ���� ��������� ��	������•

�†
	‡	

̂ ˆ����� ����� ������	�

”�
�‹	�–�ˆ

�� Œ§— ��� �����

�� Œ ��� ���	� �����

�� �	��� �	��� ¡��

�� ���� ��	������

�� �����	

�� ����� ������ •������� ����� ����� ����� 

�� ������ �� ��� ��� ���	��� ����� ��� ������ ��	�����

�� �����

�� �� �� � �� ž����� ������ ��� �����

	��
‹�†
	���ˆ

Œ� •�� � 	����� �� ������ ���� � �����	� •�� ������ ����	� �� 	���
������ �� ����� �	���� �� ��� ������ �� ���� �	��� ¡���

—� ˆ��� � ��������� ����� ��	����� �� ���	��� ��� ����� �� ���
���
 �	��	� ������ ���� � � �������� �� � ����� …� ��� ���� �
ž����� ������ ��� �����
 ��� ��� �� ���� � � � ������ ���� ���
‚����

�� ­��� ����� ���� �������	 ��� ���� ������ ����� ����	 ��� �����
���‡� �����	�� ��� ���� �� ��� ������ …� ��� �� ��� ���
������ �����
 ���� ������	� ��		 ��� ���� •����	�� …� ��� ���
��� ���� �����
 ���� ������	� ��		 ���� �� ��� �������	���
������	� ��� ��� �� ��� �������

��‰‹������ �� ­�	������ �� ������	 ��������



”� ’��� ���� ���� ��	������ ���� ���� ��������� ��	����� �� ����
��� ������	� � ��	����

•� ’��� ���� ��	����� ���� ��� �	��� �	��� ¡��� …� ��� ����
�������	��� ����� �� ��� ������ �� ���� ���������
 �����
������� �� �� ��� ¡���

Ÿ� ’	��� ���� ����� ������ ��� �	��� ¡���

�̃ ’	��� ���� ¡�� ����� �� ��		 ��� �� ��������� ��� ����� ��
���� ������ ���� ��� ��� ������� ��� ������	 �������

™� •		�� ��� ������	� �� ���� ����	 ���� ���� ������� � ��Š� ����
��� ������
 �� ����	 ���� ���� ������� �������� “�� ��� ��		
��� ������ ��� ��� �		�� ��� ������	� �� ���� “�� ��� ��� ����
�� ���� ����•

�����

•����� ������� �������

���� ������

goo.gl/7lL35

����
	���ˆ

Œ� ��� 	��� ��� �� ���� ��� ������	� �� ����� ������� �� ���
������


—� ���� ��� ��� ������	� ���� ��


�� ��� �� ��� ����� �� ���	�� ��� ����� ���� �����	���� ���
����� �� ��� ��	�����


�� �€��•�� �� •� •� ���� �� ������

���� ��� ���� ������� � ����
 …�����
 ��� ��� ���� ���� ������	
���������� ��		�� ���	������� ��� ���	�������� ­��	������� ���
���	������� ���� ������ 	�������� ������ ­��	������� ���� ����
	��� ����	�� ��� ���	������� ���� ���� ��� ‚��� �� ��� ����
� �� ����� ­��	������� ��� ���	������� �	� �� � ����� �� ������ ‹����
���� ���� ����� �	��	� �����	��� ��� 	�������� ������������ •��

��• ˆ����� ��� ˆ������	�



�����	��� 	�������� ��� ������		��� ����� ���� ��� �����
����������� •��� �� �	� � � �	�� ������� ��� �� ������� ���� �����
����� ���� ���� ��� ���	��� �� ��� ���� �� �� � 	��� ������ �� �����
•�� ����� ����� ���� 	��� �� ��� ‚��� �� ��� ���� �	�� ���������
�� �� ���� ��� ���� ���� 	��� �� ��� ���� ���� 
 � ���	������ ��		
���� �� ���� ����� –��� ���� ��������� �� �����
 ��� ���	������
��� ���	������ ��� ������� �� �� ������ � ��	����

��� �����

�� �
����•��
��•���
��

‚���������� �
� ����������� ­����
�
�
 � �����

ˆ�
�� ˆ���� �
 ‰��������
 �

‚����  ­�����

	�����•�� ��•����•��

�� ���� � ���� ��� ���������� ���� �� ¢–• ���� ��	������ ����
���� ��� ����� ���� ������ •���� ���������� ��� ��		�� ������•��
�����������

����
	���

‹�� ��� �������� ���� ���������� ��� ��		�� ���� †– ����
��	������ ���� ���� ��� ����� ���� �����
 ����� ��� ����
��	���

­��� ���������� ���� ��� ����	��	� �� ����� ��� �� ��	��	� ��
����� ��	�����• •���� ����� ���� ��� � ������� …� ���	 ��	��� ��	��	�
�� �����
 ¢�
 �� ������ ���
 �� �� ���	� �� ������	� �� ���� �� ��•
���� ���	� � � � ���� ��	���� ��� ���	 ��	���


��Š‹������ �� ­�	������ �� ������	 ��������



What have we learnt about solutions as special mixtures?

Soluble substances dissolve in water and insoluble substances do
not dissolve in water.

Water is not the only solvent. Some substances which are not
soluble in water are soluble in other solvents. When no more solute
can dissolve i n a solution, we say it is a saturated solution . An
unsaturated solution is one where it is possible to dissolve more
solute in the solvent.

Solutions are special kinds of mixtures. When we want to decide
whethe r a mixture is als o a solution, we can use the following
questions to decide:

Question about
the mixture

The mixture is a
solution

The mixture is
NOT a solution

Can you see the
solute in the
solvent?

No Yes

Does the solute
settle out?

No Yes

Can the mixture
be separated
using �ltration?

No Yes

Can the mixture
be separated by
evaporation?

Yes No
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4. What was the mixture of sugar and water called? (Hint: It was
a special kind of mixture called a.. ?)

5. What would happen if the mixture of sugar and water is
poured through a �lter? Would it be possible to separate the
water and the sugar?

6. What happens to the sugar when it dissolves in the water?

7. Why is it not possible to separat e a solution throug h a �lter?

8. Describe how you can get the solid sugar back from the sugar
solution.
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9. Draw a �ow diagram to show how a mixture of salt and sand
can be separated. Each step must be clear. Your �rst step will
be to mix the salt and sand with water.
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changes are called.

QUESTIONS:

1. What is needed to chang e a solid into a liquid?

2. What is the process called whe n a solid changes into a liquid?

3. Fill in the missing words:

The particles i n a __________ have �xed positions. When the
solid melts, the particles are free to m ov e from their positions.
The state in which particles are close to each other but free to
mov e around is called the ___________ state.

INSTRUCTIONS (Part 2)

Do you remember dissolving sugar in water in the previous
chapter?

The following picture shows what we would see if we could shrink
ourselves down to the size of water and sugar particles
(molecules).
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A solution of w ater and sugar molecules (particles).

Look carefully at the picture and then answer the following
questions.

QUESTIONS:

1. Why is the sugar no longer visible? Give a reason.

2. How can we be sure the sugar has not "disappeared" and that
it is still there?

3. How is the picture of the sugar and water mixture di�erent
from the picture of the liquid which is shown below?
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3. What did we change in this investigation?

4. We measured the temperature of the water. What else did we
measure?

5. In which situation did the salt dissolve the fastest?

6. Complete the conclusion below by �lling in the missing word
or words.

CONCLUSION:

The salt crystal dissolved ___________ in the hot water than the
cold water. Temperature a�ects the rate of dissolving. When we
increase the temperature of the solvent, the rate at which the
solute dissolves ____________.

Extension question : Why do you think the salt dissolves faster in
the hot water?

In the second investigation we will explore whether coarse salt
dissolves faster than �ne salt. What do you expect?
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3. What did we change in this investigation?

4. What did we measure?

5. Which type of salt dissolved faster?

6. Complete the conclusion below by �lling in the missing word
or words.

CONCLUSION:

The �ne salt dissolved __________ than the coarse salt. Grain size
a�ects the rate of dissolving. When we increase the grain size of
the solute, the rate at which the solute dissolves ____________.

Extension question : Why do you think the �ne salt dissolves faster
than the coarse salt?

In the third investigation we will explore whether salt dissolves
faster in water when it is stirred. What do you expect?
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3. What did we change in this investigation?

4. What made the salt dissolve faster: stirring, or not stirring?

5. Complete the conclusion below by �lling in the missing word
or words.

CONCLUSION:

The mixture that was stirred dissolved ___________ than the
mixture that was not stirred. Stirring a�ects the rate of dissolving.

Extension question : Why do you think stirring makes the salt
dissolve faster?
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soluble solute solvent dissolves stir decrease solution
saturated

DOWN:

a) When a solute can dissolve i n a solvent we say it i s …(7
letters)

b) When we lower the temperature of the solvent, the rate
of dissolving of the solute wil l …(8 letters)

c) The substance that dissolves in the solvent is called the …
(6 letters)

d) The mixture of solute and solvent is called th e …(8
letters)

e) When we cannot dissolve any more solute i n a solution,
we say the solution i s …(9 letters)

ACROSS:

a) The substance that dissolves the solute is called th e …(7
letters)

b) The solute … in the solvent. (9 letters)

c) When we want the solute to dissolve more quickly we
shoul d …the solution. (4 letters)
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QUESTIONS:

1. Look at the pictures ab ov e and make a list of all the objects
that do not belong in the water.

2. What are the three main categories of pollutants found in
water?

3. Which category of pollutants would you be able to see with
the naked eye?

4. Which categories of pollutants would you not be able to see
with the naked eye?

5. How do you think insoluble pollutants end up in water?

6. How do you think soluble pollutants end up in water?

7. How do you think bacteria that cause illness like diarrhoea
and cholera end up in water?
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1. Drill a hole in the middle and at the bottom of one side of the
plastic box.

2. Pack 2 layers of bricks, the window box, and the hardboard as
shown in the illustration.

3. Position the hole you drilled in the tray ov er the centre of the
hardboard so you do not accidentally lose water ov er the
sides that should run into the window box.

4. Fill your watering can wit h 2 litres of water.

Setup for the drainage experiment.

5. Moss is found in many wetland areas like marshes, bogs and
waterw ays. Place the moss inside the tray ov er moist soil.
Pour th e 2 litres of water slowly and evenly ov er the moss.
Time how long it takes for the water to �lter through the moss
and run into the window box.

181Chapter 5. Mixtures and water resources

INSTRUCTIONS:



a. How long did it take the water to run into the window box?

b. Why do you think it took the water this long to drain o�?

6. Repeat this experiment with san d - this is what happens to
rainwater in the Namib or Sahara Deserts.

a. How long did it take the water to run into the window box?

b. Why do you think it took the water this long to drain o�?

QUESTION:

1. What did you learn from doing this experiment about the
relationship between plants and water drainage i n a wetland?

Wetlands are also important as they provide a habitat to many
di�erent plant and animal species. Wetlands are important
because of their biodiversity.
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d. List some of the dangers that wetlands face.

e. Search the wordsearch puzzle for the types of animals found in
wetlands.

See if you can �nd:

�� clam

�� cray�sh

�� mosquito

�� heron

�� frog

�� egret

�� dragon�y

�� turtle

�� �sh

�� shrimp

�� crab

�� salamander

�� duck
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INVESTIGATE:

We now need to do some more investigating about how to purify
water. We saw how to purify water usin g a still and evaporation.
But what are the w ays to purify water usin g a �lter. Do some
research on the internet and in books and answer the following
questions.

1. What types of �lters can you make?

2. What materials do these �lters make use of?

3. What is the purpose of each of the materials used to �lter?
For example, are some materials there for �ltering large
particles and some for �ltering small particles? If so, which
one is which?

DESIGN:

Let's now get on to designing your �lter! Answer these questions
before you start drawing your design.

1. What kind of �lter are you going to design?
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2. What size and shape will your �lter be?

3. What recyclable materials could you use?

4. How are you going to hang it up, for example from the branch
of a tree?

5. How will you collect the water that has been �ltered?

Use the space to draw a design for your �lter. Remember to label
the di�erent parts and show which materials you are going to use.
Leave some space to d o a second drawing as you might come up
with a better design as you are making your �lter and see w ays to
impr ov e it.
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MAKE:

Now that you have a design, it is time to make your �lter a ccording
to the speci�cations and constraints. Once you have all made your
�lters, you need to test them out to see if they work.

Do the testing outside. Show the class how your �lter works and
pour a cup of muddy water through the �lter and collect the water
which comes out.

DO NOT DRINK THE WATER as you do not know if you have
completely puri�ed the water. To further purify the water from the
�lters, you can also d o a solar distillation using the still you made in
the last activity to rem ov e solids, and �nally followed by boiling.

EVALUATE:

After you have made your �lter, you have to ask, does it work and
could you d o a better one?

1. Compare the water before and after �ltering. Was th e water
cleaner aft er �ltering?

2. Which impurities did your �lter rem ov e - big or small or both?

3. How much �ltered water were you able to collect from your
�lter? Was it the same amount that you poured in?

4. Did your �lter leak anywhere? If so, how could you prevent it
from leaking?
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5. Do you think you could further purify the water you �ltered by
passing it through your �lter again? Try it out and see if this
makes a di�erence.

6. How could you impr ov e your design?

7. What further steps could you take to purify the water which
comes out of your �lter.

COMMUNICATE:

The last part in the Design Process is to communicate what you
designed and made to others so that they can also learn about
what you did, and learn from you. Write a paragraph below where
you tell Tom about the �lter that you designed and made to take
on the camping trip to purify the muddy water in the stream. Tell
Tom what you found that worked and what did not work and
anything that you would change.
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6. Name th e 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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