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These children are eating their lunch.

EXCRETING: All living animals and plants have to get rid of waste
products

Humans and animals have to get rid of waste products from
their bodies.

There are special organs in the body which help to get rid of
waste, such as the lungs, kidneys and skin. Your kidneys take
the waste out of your blood and produce urine. Also, when
you sweat you are actually excreting waste from your skin!

Plants get rid of waste water through the process of
transpiration.

Do you see how shiny the horse looks? She is sweating from all that
running! °

Chapter 1. Living and non-living things
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INSTRUCTIONS :

1. Place two layers of cotton wool in the plastic lid.

2. Place a few of your seeds between the two layers of cotton
wool.

3. Drizzle water over the seeds. You need to water the cotton
wool enough to wet it but NOT TO DROWN THE SEED! There
should be NO WATER running  over the sides of the lid or your
seed will drown.

4. Place your seeds i n a warm place nea r a window.

5. Water your seeds whenever you feel the cotton wool is almost
dry. Be careful not to drown your seeds!

QUESTIONS:

1. Before you water your seeds, describe how your seeds look
and feel.

2. Draw your seeds between the cotton wool on the rst day.

3. Keep watching your seeds every day. How long did it take
them to germinate? And what do your seeds look and feel like

now?

Chapter 1. Living and non-living things
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Mov ement

Reproducing

Sensing

Feeding

Breathing

Excreting

A car

Growing

QUESTIONS:

1. How many life processes doe s a car have?

2. Is it living or non-living?

Remember, non-living things cannot carry out all the seven life
processes.

Changing from living to non-living

Living things can become non-living when they die. Look at the
wood that your desk is made of. Where did the wood come from?
What was once living?

Look around you in your class. Are there other things that were
once living and that are now non-living or dead?

Life and Living
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4. Now complete the table below with the results. If there is
time left over you can add in interesting objects from other
groups into your table as well.

Living

Once lived

Can be
revived

Never lived

5. Carefully look at these photos. Say which of these are living
or non-living, or which was once living or can be revived.
Write these labels below each of these.

Tra c lights

Burning re

Paper

A dolphin

A computer

A skull
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how they are alw ays reaching for the sky, trying to free their feet
from the soil and y once more!

1. Name 5 non-living things mentioned in the story.

2. Name all the things from the story that use oxygen.

3. What life process in living things uses oxygen?

4. Give an example from the story of:
a. moving:

b. sensing:

c. feeding:

d. growth:

Chapter 1. Living and non-living things




5. The Strelitzia birds had nests high up on the cli s. Why do
you think birds like them like to build their nests high up on
the cli s?

6. What life process do we associate with the eggs in the nest?

7. Do you think this story is true or not ? Explain your answer.

Life and Living










Roots absorb water and nutrients from the soil, which are
then transported to the rest of the plant.

Some plants store the food they make in their roots, like
potatoes or carrots. Next year you will see how plants make
their own food!

The roots of this tree go deep down A carroti s aroot that stores food
into the soil. made by the plant.

Stems

Stems connect the roots to the rest of the plant. The stem has
important functions:

The stem supports the leaves, owers and fruit (the stem
holds these parts upright).

The stem carries nutrients and water from the roots to the
other parts of the plant.

Some plants store the food they produce in their stems (like
sugar cane or asparagus)

A growing plant stem. A tom ato plant stem.

Chapter 2. Structure of plants and animals




Leaves

Although many plants' leaves are green, leaves can have many
other colours. Some leaves change colour during autumn.

Leaves have very important functions.

The leaves absorb the sunlight and use it to make food for the
plant.

Some plants use their leaves to store water (like a cactus) or food
(like spinach or lettuce).

Most leaves have veins which are like tiny pipes that carry
water and nutrients from the roots. The veins also carry the
food the leaf makes to the rest of the plant.

2

Can you see the veins in these leaves?

Flowers

Many plants have owers. The owers are very important to the
plant.

The owers make pollen to make seeds that will grow new
plants.

The owers attract birds and insects to spread their pollen
and get pollen from other owers.

The owers make fruit and seeds.

There are di erent kinds of owers.

Life and Living
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5. Use the following labels:

root, stem, leaf, ower, seed

QUESTIONS:

1. When doin g a scienti ¢ drawing, you need to give it a
heading so that someone else knows exactly what it is. Think
of a heading for the above drawing and write it below.

2. Do you think one part o fa plant is more important than
another part? Explain your answer.

Life and Living
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3. Place the white paper over the leaf.

4. Use the crayon on its side to gently colour on the paper over
the leaf to trace the leaf.

5. Label the leaf with the name of the plant it came from.

6. Repeat this process with all the leaves.

7. Give your pag e a heading that describes what you did.

8. After you have made at least 4 di erent leaf rubbings,
carefully study your di erent leaves. Describe the di erences
you noticed in the di erent leaves you used.

QUESTIONS:

Work wit h a friend and put thei r 4 rubbings with yours.

1. Can you see if di erent leaves have similar shapes?

2. Can you see if di erent leaves have similar edges?

3. In the spaces below, draw the di erent shapes o f 3 leaves and
the dierent edges o  f 3 leaves that you could see.

Chapter 2. Structure of plants and animals
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Di erent edges o

" @aves

Complete the tabl

e.

1. Fill in the name of the plants in the rst column.
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4. Tails do di erent jobs for animals. What does the whale in the
picture use its tail for?

5. Both the chameleon and the squirrel have tails and live mostly
in trees and bushes. But their m  ovements are very di erent!
A chameleon moves slowly while a squirrel jumps from branch
to branch and climbs up and down the tree trunks. What does
each of these animals use their tails for?

6. The male peacock ha s a very brightly coloured tail. Why do
you think this is so?

Let's look at some more functions of tails. Tails help an animal to:

mov e and swing in trees - monkeys for example.

balance - kangaroos use their tails to balance while they jump
for example.

kill their prey - crocodiles use their tails to spin them around
and around when they need to drown their prey; scorpions
often have poison in their tails.

pat down the eart h - beavers use their powerful tails to pat
ground down hard and solid.

swim - almost all sh use their tails to swim.

steer their m ovement - sh, whales, dolphin, sharks and many
others use their tail a s a sort of rudder to steer them in a
certain direction. Birds' tails are very important rudders too.

Chapter 2. Structure of plants and animals







0 © 0 00 O Y




>0e o

%o °




”
~ (1 1] o




Chimpanzee

Earthworm

Gold sh

Penguin

Whale

Life and Living




Seal

Limbs

Most animals use their limbsto m  ove with. Animals can walk, run,
climb or swim using their limbs. Some animals like chimpanzees and
squirrels can use their front or upper limbs to handle objects.

Look at the pictures of the di erent animals in the previous
activity. How many di erent limbs can you see on these animals?

Animals can have wings, webbed feet, tentacles, ns, legs, arms,
ippers and long slithery bodies with no limbs, such as the earthworm.

Senses

Animals can sense much more than humans can. Dogs for example
can sense things and help humans with this.

Sni er dogs help to nd
people who are trapped
under building rubble,
mudslides or snow and tell
the rescue workers where
the victims are. These
dogs also smell drugs or
bombs and alert the
police.

10
Sni er dogs at the airport.

Eagles, buzzards, hawks and other birds of prey have
extremely sharp eyes as they have to se e a small rodents from
very far away.

Elephants, cats and dogs can hear sounds that human ears
cannot hear.

Chapter 2. Structure of plants and animals
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. Which animals have soft skins and need to live in or near
water to keep their skin moist?

. Which animal in these pictures can drop its tail when it
feels in danger?

. Which animal uses its tail when catching its victims to
drown them i n a death-roll?

. Name the animal from this group that can use its front
limbs to handle or manipulate objects or food?

. One animal in this group speci cally has very good
hearing. Which one has better hearing than most?

. Think how birds of prey hunt. Which animal in this group
needs to have especially good sight to help it hunt?

i. Why does the ant-eater have an armoured body?

Life and Living




j. Do you think the crocodile ha s a good body ¢ overing?
Look at the other body ¢ overings. Would a crocodile be
able to survive with the same scaly body ¢ overing as a
sh? Why does it have the hard horny scales?

Chapter 2. Structure of plants and animals
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METHOD (what you must do):

Each group will have a slightly di erent method depending on
what you are investigating. Follow the instructions for your group.

Group - Control

NB! A control is where the bean seed is given everything that we
think it needs to germinate. In the other investigations, one of
these things will be left out.

1. Wrap your bean in cotton wool (or newspaper if you do not
have cotton wool)

2. Place it in the shallow container (saucer or lid).
3. Wet the cotton wool (be careful not to ood it!)

4. Place the container with the wet cotton wool and bean in a
sunny spot.

5. Water your cotton wool DAILY and make sure that it stays
damp.

6. Regularly check your bean's progress.

7. Keep a diary during the next few weeks to write down what
you see happening. This is called recording your observ ations.

8. Once the seeds germinat e, measure the length of the stems
each day and record your results. Your teacher will show you
how to do this.

Group - No water

1. Wrap your bean in cotton wool (or newspaper if you do not
have cotton wool)

2. Place it in the shallow container (saucer or lid).

3. DO NOT wet the cotton wool! You want to see i f a plant
needs water to germinate so you must not give it water.

4. Place the container with the cotton wool and bean i n a sunny
spot.

5. Regularly check your bean's progress.

6. Keep a diary during the next few weeks to write down what
you see happening. This is called recording your observations.

Chapter 3. What plants need to grow




Group - No warmth

1. Wrap your bean in cotton wool (or newspaper if you do not

have cotton wool)

2. Place it in the shallow container (saucer or lid).

3. Wet the cotton wool (be careful not to ood it!)

4. Place the container with the wet cotton wool and bean in the

fridge.

5. Water your cotton wool DAILY and make sure that it st ays

damp.

6. Regularly check your bean's progress.

7. Keep a diary during the next few weeks to write down what
you see happening. This is called recording your observations.

RESULTS AND OBSERVATIONS (What you observe and found

out):

Record the results from each group in the table below.

Control

No water

No warmth

Was there a change
on Day 17

Did the seeds
germinate?

When did the seeds
rst germinate?

Did the new plants
grow once they had
germinated?

Now let's focus on the data we collected from the Control Group
S0 we can see how the plants g

rew over time.

When the rst beans germinate, make a drawing o
germinated and the rst root that appeared.

Life and Living
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When the rst plants start to grow further and produce leaves,
make a drawing o f a bean, the root and its rst leaf.

Chapter 3. What plants need to grow




Use the space below to draw a table where you record the data

you collected from the  Control Group and the length of the stems
each day after they germinated. A table is very useful in science
investigations to record and present a lot of data. A table must

also have a heading!

Life and Living




We are now going to draw a graph! Graphs are another way of
presenting (showing) our results. They are often used by scientists

to show their results. Drawing graphs i s a very important skill! We
will use the results from the table ab ove to draw a graph. There are
also many di erent types of graphs, but we will draw a line graph.

If this is the rst time you are drawing a graph, do not worry! Your
teacher will help you.

CONCLUSION (What we have learnt):

When we d o0 a science investigation, we alw  ays have to write a
conclusion at the end. This summarizes what we have learnt from
the results of our experiment. From this science investigation,

write a conclusion where you state what you have learnt.

Chapter 3. What plants need to grow
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5. Complete the bar graph by choosin g a di erent colour for
each plant and colouring in the bar for each plant, as well as
the little b oxes on the side which tell you which plant is which
(this is calle d a legend).

Life and Living
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10. Redraw your habitat on new clean paper. Use colour pencils
or other colouring in materials to add colour and detail to
your drawing.

11. Give your drawing a heading and add in labels to name the
di erent plants and animals that you recognised. You can
stick your drawings up in the class.

QUESTIONS:

1. Explain where the habitat was that your group studied.

2. What kind of habitat did you study? Use some words to
describe the habitat that you studied, such as shady, sandy,
wet.

3. Name the di erent animals that you could see in your habitat.

4. Were there any plants that you recognised in the habitat?
Name these plants.

Chapter 4. Habitats of animals and plants
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Animal

Description of animal and camou age
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4. Look at the list of animals in the rst column. Think carefully
about the types of animals and what they would need in a
speci ¢ habitat. Draw a line to connect the second column
with the habitat in the rst column.

1) lizards, snakes, spiders,
A) Cape Fynbos scorpions, small birds, foxes,
small buck, tortoises, etc.

2) large buck and even

B) Wetlands in St Lucia elephant, bushpigs, some
(Vlei) monkeys, many reptiles, big
ferns, tall trees,

3) water birds, water snakes,

C) Knysna Forest small sh, frogs, terrapins

4) snakes, small tortoises,
small frogs near little ponds,
D) Karoo dry semi-desert sugarbirds, many bees and
butter ies,baboons, proteas
and pincushions

5. Do you thin k a large bullfrog can live in the Karoo? Why do
you say so?

Chapter 4. Habitats of animals and plants
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Each of the structures shown in the following pictures do one or
more of the functions or jobs of structures. They are made from
di erent materials. Carefully look at the di erent shapes that are

used in the structures.

The shape of an egg shell is an A bridge is an example of a
example of a protective shell structure that span s a gap.
structure.

11

A bird cage is an example of a
structure that contains an object
(the bird).

10

A support structure holding up a
water tower.

The way structures are put together or constructed depends on
the type of materials used.

Chapter 5. Structures for animal shelters
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1. What is the purpose of the bird shelter?

2. What shape and size will the shelter be?

3. How will the birds get inside?

4. What are the best materials to make the shelter from?

5. Will there b e a place to provide the birds with food and
water?

When we design something there are some things that the product
or structure you are making need to do or some things that it
cannot do. We call these  speci cations (what it must do) and
constraints (what it cannot do).

Chapter 5. Structures for animal shelters




We need to show the  speci cations or things that your product
must do or have before we start to design or make it. You have to
make a list of all the speci cations otherwise you might not make
your product in the proper way.

When we list speci cations and constraints, we answer certain
guestions. you answered some of these questions above.

Speci cations

1. Purpose of bird shelter:

2. Size of bird shelter:

3. Materials used to make bird shelter:

Constraints

Some constraints for your bird shelter could be:

1. The materials used must be able to withstand the weather
outside, such as wind and rain.

2. A constraint could even be that you have to design and make
it in class.

Drawing the Design for the Bird Shelter

In this step you draw what you want your bird shelter to look like.
You might need to make many drawings until you decide which
design you want to use. Iti s a good idea to use scrap paper for
this. Label the di erent parts of your design and say what material
each part is made of.
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EVALUATE:

Once you have a design drawing that you are happy with, you

would then proceed to make the shelter. We are not going to do

this now. Later in the year you will ge t a chance to make some of
the designs that you do.

For now, let's evaluate the design that you did. This means you
must decide whether your product will be able to solve the
problem you identi ed at the beginning.

To do this you go back to the problem and ask the following
guestions:

1. Has my design solved the problem and how?

2. Did I stick to the speci cations and constraints? (Ask this
question of all your speci cations separately.)

3. If you changed some of the speci cations, such as the size or
materials, why did you do so?
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Does the
animal use a
naturally
occurring
shelter?

4. Why do rabbits, pigeons and tuna sh have di erent habitats
and shelters?

5. Do you think it is fair to keep a pet rabbit i n a cage where it
cannot burrow? Give a reason for your answer.

Life and Living
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2. Use the table below to Il in some of your answers about each
of the objects.

3. There are some empty rows at the bottom for you to Il in any
other solid objects that you might have investigated.

Object Your observations

Stone

Cloth

Paper

A table or chair

Matter and Materials
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5 containers for each of th e 5 liquids

5 other clean and empty containers, such a s a glass, cool
drink bottle or tin

5 saucers

INSTRUCTIONS (What you have to do):

1. Work in groups. Each group MUST test a di erent liquid.

2. Select someone in your group to collec t a liquid in a container
from the teacher. Each group must also collect another
empty container an d a saucer from your teacher.

3. Answer these questions while you are studying your liquid.
Write your answers in the table that follows. DO NOT TASTE
THE LIQUID!

How does it smell?

Can you put your  nger through it?

Is your hand dry or wet feeling the liquid?
Can you soak the liquid up with a cloth?

4. Put a small amount of the liquid in the saucer and leave it for
a while i n a warm place.

Was it easy to pour the liquid from one container to
another?
Can the liquid ow or spread out on a saucer?

How will you describe  the shape of the liquid, is it xed
does it take the shape of the container?

Did the amount of the di erent liquids remain the same
after leaving them i n a warm place?

5. WASH YOUR HANDS AFTER HANDLING THE LIQUID.

Observation Answer

What did your liquid smell
like?

Was your hand dry or wet
after touching the liquid?

Matter and Materials




Did the shape of the liquid
change when you poured it
into another container?

What do you think
happened to the liquid
when you leftiti na warm
place?

QUESTIONS:

1. Write down the safety rules for this investigation. Why are
these safety rules taken?

2. Write down those properties that were the same (common)
for all the liquids investigated.

After doing this activity where we investigated the properties of
liquids, we can say that a liquid:

can ow,
it has no xed shape,

and it takes the shape of the container that it is in.

This is di erent to a solid. Remember a solid ha s a xed shape and
you cannot pou r a solid!

Chapter 1. Materials around us




What i s a gas?

Do you remember in the rst term when we spoke about breathing
as one of the seven life processes o iving things? When we

breathe, we are taking in and giving out gases. But we cannot see
the gas!

Gases are a bit more di cult to understand as we usually cannot
see gases. We can see places where gases are used and the
containers that a gas is kept in.

Do you know any gases? What about the gas used in st ov e to cook
food? Have you seen the gas coming out of the exhaust of a motor

car? In hospitals there are cylinders lled with oxygen gas for

patients with breathing problems. The air you breathe in has

oxygen gas. The air you breathe out has more carbon dioxide gas.

Look at the following pictures of where a gas is being used.

Cooking usin g a gas stove. The gas A patient in hospital with an oxygen

is in a cylinder and is used to cook mask on. The oxygen is given to her
food. in a tube attached to the mask.
3 4
These balloons are lled with Scuba diver with an oxygen tank on
helium gas. You cannot see the gas his back to breathe under w  ater.

but it is there as the balloons are
blown up and oating.

Matter and Materials
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someone stole and ate them and just left the sticks! Look!"
Mashadu cried out.

"Oh no, don't cry Mashadu! It's not your fault, and no one stole
them or ate them either,” Farrah said while rubbing Mashadu on
the back.

"Yes, Mashadu, actually we learned in class today about what
happened to your ice lollies," said Sophie, "an d | can explain it to
you too. Do you see that your bowl is actually not empty? There is

a liquid in it. And it also ha s a red colour, which was the colour of
your ice lollies."

"Yes, | see that," answered Mashadu, "but then how did that
happen?"

Tom then answered, "Your ice lollies melted from the heat from the
air around us. Even if the sun was not so hot, they would have
melted! For something to stay f  rozen it needs to be at a very cold
temperature, like i n a freezer."

"Yes, melting is whe n heat causes the solid ice lollies to change
into a liquid," Sophie r eplied, "So no one stole the ice lollies, they
just melted."

"Oh ok , | see," said Mashadu, "I must be really silly not to know
that!"

"No not at all Mashadu! We only learned about it today in class and
we are in Grade 4!" laughed Farrah.

"I know what we should do!" shouted Jojo, "Let's go to the
Tuckshop right now. | have some extra change and we can buy
some more f rozen ice lollies!"

They all really liked this idea, especially Mashadu who was now
laughing. So o they all went, The Thunderbolt Kids and Mashadu,
and bought some more ice lollies and sat under the tree to eat
them.
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7. What is the name given to this process?

8. Do you think you can reverse the process of melting? How
would you do this?

9. What is your favourite type 0 ce cream or ice lolly?

10. If you wanted to do something nice for your friends, what
would you do?

So what have we learned from Mashadu's experience with the ice
lollies? The ice lollies were f rozen and cold. When they were
placed in the sun, they started to warm up. This heat caused a
state change to take place. The ice changed to a liquid. This is
called melting.

When Mashadu and the
Thunderbolt Kids went to
get new ice lollies from the
Tuckshop, these ice lollies
were frozen, but they were
made from a liquid. The
liquid was poured into the
shape of an ice lolly and
then they were cooled as

heat was rem oved and they 5
froze. Whe n a liquid changes

to a solid, this is called In the ocean, icebergs and
solidifying. oating ice are w  ater that has

frozen as it is so cold.
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QUESTIONS:

1. What was the change of state when the water boiled and
became steam?

2. You cannot actually see the steam. The steam is extremely hot
and quickly cools and forms tiny droplets in the air. When the
steam changes into tiny water droplets, what is this called?

Evaporation takes place when heat is added to the liquid. It means
the water changes from the liquid to the gas state.

We hang wet clothes out to dry in the sun. They dry as the
water evapor ates. °

The steam that comes out of the kettle is extremely hot and you
cannot see it. The steam quickly cools and forms tiny droplets in

the air. These tiny droplets are visible and form the "cloud" that

you see. When these tiny droplets hit the mirror they cool more

and form the bigger droplets which you see forming on the mirror.

We say the steam condensed to form water. The change of state is
from the gas state to the liquid state. Condensation takes place
when heat is rem oved.

Matter and Materials
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INSTRUCTIONS (What you have to do in your group):

1. In your groups, plan how you are going to melt and solidify
the substances.

2. Look at the diagram below which shows how you can do this.

3. Be careful not to burn yourself when working with the candle!
In your group, discuss the safety rules that you are going to

apply.

4. Test each di erent substance that you have by placing it in
the tin and holding it  over the candle.

5. Then rem ove the tin from the candle and leave it on the side
to cool.

6. Observe what happens to each substance and write down
your observations in the table below.

Set up for the investigation.

Matter and Materials




OBSERVATIONS:

Observation What What
Substance before happened happened

heating after heating after cooling
Butter/margarine

Chocolate/wax

Ice blocks/ice
cream

QUESTIONS:

1. What happened when the solids were heated by the candle?

2. What happened to the substances when they cooled down

again?

3. Did the ice cream solidify again or did it remain a liquid?

Chapter 1. Materials around us
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INSTRUCTIONS (What you have to do):

1. Putabouta cup of wateri n a big plastic bottle and put the lid
back on.

2. Rest the upper part of the bottle o n a brick as shown in the
diagram.

3. Leave the bottle in the sun for about 20 minutes.

4. Observe what happens and write down your observations.

Set up for the model of the w  ater cycle

QUESTIONS:

1. Which part of the model is like the sea?

2. Which part is like rain falling?

3. Which part is like the river owing back to the sea?

Chapter 1. Materials around us
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6. A block oce, abrick,an da marshmallow are left in the sun
next to each other o n a hot day. Discuss what changes you
would observe in the objects after three hours.

7. What is the reverse o reezing?

8. Do you think ice or chocolate will melt quicker if they are both
left outside in the suno n a hot day?

Chapter 1. Materials around us







INSTRUCTIONS:

1. Study the object and answer the questions that follow.

QUESTIONS:

1. What is this object called and what is it used for?

2. What material is the object made of?

3. Do you think thisi s a good material for this object? Give a
reason for your answer.

4. Can you suggest another type of material that can be used to
make this object? Do you think this material will work better?
Give a reason for your answetr.

5. The object ha s a zip. What is the function of the zip?

Chapter 2. Solid materials
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Wool from sheep is used to
make to make clothes.

Wool is spun to make
strings and dyed to make it
colourful and will be made
into clothes by knitting.

Describe the properties of
the sheep wool:

Describe the properties of
the processed wool:

Clay being moulded into a
pot. 2

A pot made from clay which
has been painted

Describe the properties of
the clay:

Describe the properties of
the ceramic pot:

Chapter 2. Solid materials
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Object

Raw material

Manufactured
material

Watermelon

Glass

Feathers

Coins

Diamond

Chapter 2. Solid materials




Manufactured

Object Raw material .
material

Pot made of clay

Plastic bag

Wood

Sand
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A eld trip with the Thunderbolt Kids!

The Thunderbolt Kids had just been learning about paper in their

class. Tom wanted to know more about how plant bres from trees
are actually made into paper. So, the Thunderbolt Kids decided to

visit a paper mill to learn more about the life cycle of making paper.

They were each given a diagram to help explain the papermaking
process. You have also been given a copy of the diagram. The
processes that take place at each stage were explained to the
Thunderbolt Kids at the mill and Tom wrote down his notes. You
will see his notes below for each stage - make sure you read these
too!
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6. Arrange the processes in the process of papermaking in the
correct way.

A. Chips go into the pulp mill.

B. Wood logs are transported by trucks

C. Pulp ows to the paper mill.

D. Paper is transported to buyers who make other paper

products.

E. The pressed and dried pulp is rolled or cut into sheets as
paper.

F. Wood is harvested from trees growing i n a plantation.

G. Pulp is washed, bleached and cleaned and dried.

7. Talk to a partner about the section of the papermaking
process that interested you most. Explain why you nd it
interesting.

8. Do you think many people work in the papermaking industry?
Explain your answer.

9. Do you think the papermaking process i s a long or a short
process. Give a reason for your answetr.

Matter and Materials
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Prediction -
can you : :
Material scratch or Scraplng_ Denting :
observations observations
dent the
material?
Wax candle
Metal coin
Plastic rod
QUESTIONS:

1. Which of the three materials is the hardest?

2. Which of the three materials is the softest?

Tough or fragile?

A material is tough if it is hard to break. Kevlar is used to make
bullet proof vests. This material will not let bullets go through.

Matter and Materials
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RESULTS AND OBSERVATIONS:

Record your measurements and observation in the table:

Final drop height

Observations
(cm)

Material

newspaper

photocopy paper

tinfoil

wax paper

plastic wrap

CONCLUSION (What you learnt):

The energy of the teaspoon when it hits the material depends on
the height from which you dropped the teaspoon. The greater the
height the greater the energy. The toughest material only broke
with the teaspoon with the greatest energy.

1. Which material broke rst and which material broke last?

2. Which material needed the least amount of energy to break?

Chapter 2. Solid materials
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wood

plastic material

Case study: The exibility of rulers

The Thunderbolt kids use ruler s a lotin class. Their teacher likes
them to use rulers to draw straight lines so that their work is neat.
Tom neede d a ruler as his was broken. Tom noticed that his was
broken and so was Farrah's, but Sophie's and Jojo's rulers were not
broken. Tom also observed that each of them had rulers made of
di erent materials, either wood, plastic or metal. Tom thought that
maybe the type of material that the ruler was made of might

in uence whether it would break or not. Tom asked his teacher if
the material of the ruler mad e a di erence to whether the ruler
would break or not. Their teacher suggested that the whole class
do an experiment to test the exibility of the di erent rulers by

doin g a science investigation. Science investigations are used to
answer questions!

Chapter 2. Solid materials







* %o r

‘fr ot f-€

O = %o %0 o




RESULTS (recording what you observed and found out):

Distance moved down by

Type of Ruler the end (cm)

1. Which type of ruler allowed the mass to move the furthest?

2. Which type of ruler allowed the mass to move the least
distance?

3. If the mass is able to m ove down, then it means the ruler has
to bend. We have said that the measure of how much
something can bend is its exibility. Which ruler do you think
Is the most exible and why?

CONCLUSION (what you learned from the results):

What did you learn from this investigation? Provide an answer to
your original question.
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Add another 10 0 g mass piece and the procedures and record
the total distance the end drops down.

Repeat step 3 until 60 0 g are hanging from the end of the
ruler.

RESULTS (what you observed):

Distance dropped from

Mass (q) start (cm)

100

200

300

400

500

600

Use the results from your table to plot points on graph paper. We
decided to change the mass hanging to the end of the ruler. With

each mass the distance dropped changed. When plottin g a graph
the quantity we chose to change, in this experiment the mass, is

plotted on the x-axis.

Draw the x-axis, label it and choose the scale.
Draw the y-axis, label it and choose the scale.
Give your graph a heading.

Draw a line graph using your plotted points to quide you.

Matter and Materials




CONCLUSION (what you learned):

1. Which mass piece made the ruler bend the most?

2. Which mass piece made the ruler bend the least?

3. What can you conclude about the distance the ruler m oves
(bends) and the mass that is hung from the end?

Chapter 2. Solid materials
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Scene

Material that is strong in
tension

1. A person carrying a
plastic shopping bag full of
groceries

14

2. Agymnasto n a beam

3. Achild o n a swing

15

Chapter 2. Solid materials
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. . Where the
: Main materials )
Chair material comes
used
from

16

17

18

19

20

Similar objects such as balls used in sport, can be made from very
di erent materials, depending on what the object is used for. Let's
have a look in the next activity.

Chapter 2. Solid materials




€ o

%0







. "oo:l: .- ’o:t ooe

> e

* %o




Chapter 2. Solid materials







g00.gl/Q9XLd

—




° %o

oo:t" ooi:t o, - :I:€

O %o

%0




Triangular, round and square paper pillars.

2. In your group, make 4 of the same pillars out of th e 4 sheets
of paper (one sheet per pillar)

3. You can use sticky tape if needed. Check the amount with
other groups so that you all use the same amount, otherwise
it would not b e a fair test

4. Put a platform of cardboard on the folded pillars as in the
picture below.

A platform for the books usin g 4 circular paper pillars

5. Now go round to each group as a class and test the structures.

6. Add books (one-by-one) onto the platform. Use the same
books for each group and place the books on in the same
order each time.

Chapter 3. Strengthening materials




7. Record the number of books that each structure can hold
before collapsing on the table below.

RESULTS:

Groups Number of books

Circular pillars

Triangular pillars

Square pillars

Now draw a bar graph of your results. A bar graph is used to
represent your results i n a di erent way. Your teacher will guide
you through the process.

Matter and Materials




CONCLUSION:

What is your conclusion from this experiment? Which shape of
pillar is the strongest?

QUESTIONS:

1. Which shape pillar would you tell Tom to use for his book
stand?

2. How did all the groups make sure that the experiment i s a fair
test? In other words what did you, the learners in your class,
make sure was the same in all the groups?

Tubing and Folding

Materials are strengthened by shaping them into a tube (tubing).

Tubing is often used to make frames and for supporting weight.
The tube can be i n a number of shapes, as we saw in the

investigation. It can be circular, square, triangular or even in a
U-shape.

Chapter 3. Strengthening materials




Square and round tubing.

When exploring di erent ways to strengthen paper you disc overed
folding the paper also helped to strengthen it. Corrugated

cardboard and bubble wrap plastic are examples of strengthened

folded materials .

Corrugated iron is another example of how folding makes a

material stronger. Look at the picture below o f a sheet of
corrugated iron an d a at sheet. Corrugated iron is much stronger
which is why it is used for the roofs of some houses.

Corrug ated iron an d a at sheet of iron.
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4. The upright poles of the carport shown in the picture are
made of square tubing. Give two good reasons why they are
not just made of solid steel the same size?

Matter and Materials







— io i o - ‘oo’ :I:o o:l: °

%o I




e £
A%o O
- T
, o o
e ¥ z
< E ,
[ ] f [ ]
< £ E




%o O




ot

%0

%0



%0




A tie i s a connector that is designed to withstand tension for
example a nut and bolt.

Nuts and bolts are ties that connect The arrow shows the bolt
two parts together. connecting the struts together.

A guy is designed to withstand tension. A guy can be a rope, chain
or a single wire. For example, when you put u p a tent you use guy
ropes to hold down the tent.

A chain is an example of a guy Twisting many wires together to
make a guy even stronger.

Corners of rectangles are often weak points in structures, where
the structure can bend and collapse like the square in the
investigation you did in the previous unit. Triangles are strong
shapes, which do not collapse easily. By putting another support
(called a brace) across a rectangle's corner to make a triangle, the
corner is made much stronger.

Chapter 4. Strong frame structures




A diagonal brace o n a corner where Another way of strengthening a
two pieces of wood meet corner so it can't collapse, called a
gusset .

Examples of frame structures strengthened with struts

We are mostly going to look at the parts o rame structures used
in building something.

When builders need to work high above the ground, they often use
a frame called sca olding. If this didn't have any braces across it
which make triangles, it could easily collapse.

Construction workers use sca olding.

The next picture shows a roof truss. A roof truss is used to help
carry the weight of the roof o f a house. All of the triangles in it
help make it strong.

Matter and Materials




A roof truss. You don't need to know all these names!

Bridges also make use of struts to make the frame stronger. The
diagrams below show the use of triangles to make bridges
stronger:

All of the triangles in these bridges make them strong.

Chapter 4. Strong frame structures
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2. What will the size and shape of your bridge be? Remember
that your bridge must spa  n a gap of 1m between two desks.

3. What materials are you going to use to build your bridge.
Make a list of all the materials you will need.

4. What tools are you going to need to make your bridge?

5. Are there any other speci cations and constraints that you
can think o or your bridge?

Now you need to draw some designs for your bridge. Use scrap
pieces of paper to do your rst designs. Once you are happy with
your design, use the space below to draw your nal design. Label
your drawing showing materials you are going to use for the

di erent parts.

Chapter 4. Strong frame structures
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EVALUATE:

Answer the following question on the bridge that you have built
after testing it.

1. Did your bridge work? How many objects did you place on it?

2. Did your bridge ful Il all the requirements in the speci cations
given to you?

3. If you ever had to build this bridge again, what would you do
di erently?

COMMUNICATE:

An important part of the Design Process is to communicate what
you found to others so they can learn from what you did.

Write a paragraph below where you tell Tom about the bridge that
you built, what worked and what did not work, so that he can also
learn from what you did.

Chapter 4. Strong frame structures
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3. Identify the shape of each of these traditional homes

Traditional homes Shape

Zulu hut

Xhosa rontabile

Nama matjieshuis

Igloo

The materials used in each hut has speci c properties to make it
suitable for its use.

4. List the materials for the huts again and then select the
appropriate property of the material in the given b oxes (by
ticking).

Matter and Materials




Materials Hard Tough Sti

Flexible

Strength

Zulu hut

Xhosa
rontabile

Nama
matjieshuis

Igloo

Traditional and modern structures

Today we also have very modern homes. Sometimes the structures
of modern homes are based in what was used to build traditional

homes. Look at the two structures below. The rst ones uses reeds
and branches which are bent to make the framework for the house.
This is a traditional structure.

In the second picture, you can see the roof trusses for a modern
home. Can you see the similarities between the two? For example,
the shape and how the structures are made stronger with struts.
There are also some di erences. For example, in the traditional

Chapter 4. Strong frame structures







4. Discuss the advantages and disadvantages of the modern
structure.

5. Discuss the advantages and disadvantages o f a traditional
structure.

6. Use the space below to draw tables to show some points from
your discussions about:
a. The similarities and di erences in roofs

b. The advantages and disadvantages of the modern
structure

c. The advantages and disadvantages o f a traditional
structure

Chapter 4. Strong frame structures
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