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This man has mad e a re to keep Cooking meat o n a re made from
warm and provide light. 1 wood in Khayelitsha. 2

Wood comes from plants, especially trees. When plants are
growing, they use the light energy from the sun as well as carbon
dioxide and water to grow. Plants take the energy and store it in
their leaves, roots and all parts of the plant. Wood also contains
this energy stored by plants. Burning wood allows us to change
this stored energy into light and heat which is useful to us.

)
VISIT

Formation of foss
fuels (video).
goo.gl/y04lH

Sun

Energy from the sun is stored in the tree's wood which is
released as light and heat when we burn the wood.

—



)
VISIT

How fossil fuels ale
made.
goo0.gl/rxivVG

—

Coal is a type of fossil
fuel that is also burnt to
provide us with heat that
we can use. The heat
from coal can be used to
cook our food and warm

our houses. Hot coals burning.

Fossil fuels like coal were made from prehistoric plants. The plants
got their energy from the Sun and stored it in their bodies. Millions
of years ago, a lot of the Earth was ¢ = overed by water. The plants
that died sank to the bottom of the water. Over millions of years,

the layers of plants were ¢ overed by layers of sand and pushed
down by the weight of the sand. The plant material was buried
deeper and deeper under the ground where it is much hotter than

on the surface of the Earth. Over millions of years, the plant

remains are changed into fossil fuels.

Fossil fuels get their name "fossil"* because they are made from
plants and animals that were alive a long, long time ago.

Other types of fossil fuels are natural gas and oil. Scientists have
realized that tiny sea organisms, also died, sank to the the bottom
of the ocean and were buried under the sand. Over millions of
years, many layers of dead sea animals got buried like this. over
millions of years, the dead sea animals changed into oil and natural
gas

Wax in a candle is burnt to provide light. There is stored energy in
the wax and burning it, allows us to change the stored energy into
light.

Candle wax is an everyday fuel that we use to give us light.

Paran is also a fuel that contains stored energy. Para n is burnt
in para n lamps and para n st ov es to provide us with useful
energy in the form of light and heat.



3

A paran lamp.

Food is fuel for the body

In order to live, people and animals need energy. We get our
energy from the food that we eat. Do you remember learning
about food chains in the beginning of the year in Life and Living?

QUESTIONS

Choose one of the foods that you will eat for lunch today and
draw a food chain including this food and ending with you.

Any food chain starting with the Sun and ending with a person
(the learner). Perhaps it is a piece o ruit, then it will just be

a 3 link food chain. I1ti s a meat product, then it would be a
four link food chain.

Teacher's Note

Remind learners about food chains and how the direction of the
arrows shows the transfer of energy from the Sun and then from
one organism to the next.

Food contains stored energy that our bodies can change into
useful energy that we need when we run, jump, breathe, learn and
everything else that we do.



So we can say that food is the fuel for our bodies! | must
need a lot of fuel for my body a s | love being active!

The energy value of food is often shown on the packaging of foods
that we buy. The energy of food is measured either in calories

(Cal) or in joules (J). A snack such a s a packet of chips gives you
thousands of joules of energy. So we rather talk about kilojoules of
energy when talking about the energy in food.

Teacher's Note

Spend a moment going  over the link between units of

measurements and the use of "kilo" as this is often a huge problem

with learners in the higher grades. For example, write some of

these on the board, 1000 grams (Q) = 1kilogram (kg), 1000 meters
(m) = 1kilometer (km), and then write 1000 joules (] )= ... and ask
learners for the answer.

Have a look at the photo of the side of a mealie meal packet below.

The side of the packet contains a lot of information about what the

mealie meal contains. The very top line tells us that 10 0 g of mealie
meal will supply your body with 1368 kJ of energy.



The nutritional information 0 n a mealie meal packet.

The energy value o f a food tells us how much energy that food is
worth to our bodies as fuel. An average adult man needs about
2500 kcal or 10 000 kJ per day. Children and adults that are not
very active need less energy. People that are very active need
more energy. These numbers are just to give us an idea of the
amount of energy your body needs as fuel everyday.

It is important to eat a balanced diet. In the next activity we are
going to look at how much energy di erent food gives us. Next
year in Grade 6 we will lear n a lot more about nutrition and what
you should eat to be healthy!

ACTIVITY: Energy from food

Teacher's Note

About two week before you get to this activity, ask the learners to

start bringing in packages from food that they eat. eg cereal

boxes, butter wrapper, egg b  oxes, sweet wrapper, biscuit box, chip
packet, rice packet, bread packet etc. The bigger the variety of
packages the better. Make sure the learners understand that you
need to be able to read the information in the table on the packet.
Have a couple of examples with you to show the learners what

they are looking for. NB: Not all foods will give kJ per 100g. Ask
learners to attempt to do some of the conversions themselves.



MATERIALS:
various packaging for foods collected from home

INSTRUCTIONS:
1. Work in pairs.

2. There is a collection of packages from di erent types of foods
in your classroom.

3. Look carefully at the energy information given on the packets
and use this information to complete the table.

4. It is important to record the number and the unit in your table.

Food item Energy per 100g
QUESTIONS:
1. Which food item contains the most amount of energy per
100g~?

2. Which food item contains the least amount of energy per
100g?



Some fuels are energy sou rces for engines and power
stations

Fuels can also be used to give us other forms of useful energy.
Petrol or diesel is used in cars and trucks to make them go. The

stored energy in the fuel is changed into m ovement energy of the
car or truck.

Putting petrol into a car at a petrol station.

Petrol and diesel are made from fossil fuels. Can you see that even
energy for cars and generating electricity comes from the Sun?

Plants and animals Fossil fuels Petrol and diesel Movement energy of car

Energy from the Sun is stored in the plants and animals
which eat the plants. Their remains turned into fossil fuels
over millions of years which are then mined and used to

make petrol and diesel to fuel cars.

)
VISIT

Burning a peanut
(video)
g00.gl/JoXw6

—



Coal is not only burnt in our
homes for cooking and keeping us
warm. It is also burnt in large
guantities to make electricity. A
power station i s a large factory
where the coal is burnt in large
amounts to produce electricity.

A power station. 4

We can also do an investigation to nd out how much energy is
stored in fuels.

INVESTIGATION: How much energy can we get from
di erent fuels?

Teacher's Note

The teacher must make the apparatus as per the instructions in the
method. This investigation must be performed by the teacher or
under very careful teacher supervision due to the re hazard. If
possible, watch the video in the Visit box to get an idea of the
experiment. If you cannot perform the experiment in your class,
then possibly play the video for learners. This investigations makes
use of simple equipment such as tin cans and corks. But, if you
have a ccess to a science laboratory, then you can us e a metal
retort stand, test tube and bunsen burner instead. But, the idea of
this investigation is to show that you do not need fancy science
apparatus to perform an experiment.

AIM: To determine which fuel contains the most amount of energy

MATERIALS AND APPARATUS:
a cork

a needle

peanuts (other fuels such a s a piece of wood, candl e wax or
piece of biscuit)

a large metal can (eg co ee tin)
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11. Repeat the experiment with two di erent fuels. Your teacher
will decide which fuels to test. Fill in the results table for the
other fuels tested. Remember to use quantities of the other
fuels which are similar in size to the peanut and to alw ays
start wit h a cold can of water.

RESULTS:
Fuel 1: Fuel 2: Fuel 3:
Peanut
Temperature
of water
before

heating ( °C)

Temperature
of water after
heating ( °C)

Change in
temperature
(°C)

CONCLUSION:
Write a conclusion for your investigation.

The energy stored in the peanut was changed into heat energy
which we used to warm the w  ater.

Teacher's Note

Teacher note: At this point ask questions like if the peanut had
stored a greater amount of energy would the nal temperature of
the water be greater or smaller. Lead the class to discuss which
substance contained the most amount of energy. Also ensure the
learners understand that to make a fair comparison about the
amount of stored energy in each substance, that you would have
had to have the same mass o uel for each experiment. In
addition, you could us e a metal bottle top and Il with para n or
other liquid fuel to compare stored energy.



QUESTIONS:

1. Which fuel contained the most amount of energy and how did
you determine this?

The fuel containing the most amount of energy would have
burnt for the longest and therefore caused the gre atest
change in the temperature of the w ater.

2. Where did the energy in the peanut originally come from?
The energy comes from the Sun.

3. Discuss what happened to the energy stored in the nut, or
other fuels you used.
As the nut was set on re, the stored energy was released as
heat and light

4. What was the input energy needed to make the peanut (and
other fuels) burn?
Heat energy

5. What was the output energy obtained from the fuel?
Heat and light energy

6. Discuss how you could compare the amount of energy stored
in peanuts to the amount of energy stored i n a cashew nut.

The experiment (peanut or cashew nut) that produces the
biggest increase in temperature has used the fuel with the
most stored energy.

Repeat the experiment wit  h a peanut and the n a cashew nut
of the same mass. Learners can go into the details of how to

set up and perform the experiment. Unless they have done it,
they won't be able to predict which one has the most stored
energy, but the following conclusion could be made:

In order to light the fuel, you had to put i n a small amount of
energy. The fuel however gave ou ta lot more energy than what
was put in. The di erence between the energy you put in and the
energy the fuel gave out is how much energy was stored in the fuel.

The OUTPUT ENERGY obtained from a fuel is GREATER THAN the
INPUT ENERGY needed to make the fuel burn.

1.2 Burning fuels

We have learnt that burning fuels provides us with energy that we
can use. What doe s a fuel need to be able to burn?



Burning fuel requires some energy to start burning. Fuel needs
oxygen to burn. Fuel usually gets oxygen from the air around it.
There are other gases present in air as well, but they do not burn.

The following pie chart illustrates how much of each type of gas is
found in the air around us.

Other (1%)

Oxygen (20%)

Nitrogen (79%)

Pie chart showing the percentage of gases in the air
around us.

QUESTIONS
1. How much of the air around us consists of oxygen?

Oxygen makes up 21% of the air around us

When something burns we say it is combusting. So, another word
for burning is combustion.

So, what happens to a ame when we take one of these things

away, such as oxygen? When we take something away, we say we
deprive it. Let's nd out what happens whe na ame is deprived of
oxygen!

)
VISIT

The science of
reworks (video).
goo.gl/d4HJj

—






6. Repeat the experiment with each of the di erent sized glass
containers and record the time taken for the candle to go out.

RESULTS AND OBSERVATIONS:

Time taken for candle to go

Size of glass jar out (s)

Small

Medium

Large

Extra Large

1. In which glass jar did the candle last the longest?
the extra large jar

2. In which glass jar did the candle burn out the fastest?
the small jar

CONCLUSION:
Write a conclusion for the investigation.

The more air the candle has available, the longer the candle can
burn for.

QUESTIONS:

1. When lightin g a candle, identify the heat source that provides
the starting energy and the fuel supply.

heat source is lit match, fuel is the wax

2. Why did the candle go out once you put the glass jar over the

candle?

The candle used up all the oxygen in the air. Burning cannot
happen without oxygen so the candle went out.

3. Why do you think there i s a di erence in the time taken for
the candle to go out?

The small jar has less air and hence less oxygen than the
bigger jars. The smaller the amount of oxygen, the quicker it
gets used up and the quicker the candle goes out.



)
VISIT

Burning substanceg in
air and pure oxyggn
(video).

goo.gl/sEV5g
—

4. A candle that is allowed to burn freely in air will eventually
burn down and go out. Why does the candle stop burning in
this situation?

The fuel has run out

What we have learned is that if you take away the fuel or the
oxygen, burning will stop.

For combustion to be possible, a heat source, fuel and oxygen are
needed. Without one of the three, combustion will not happen.
You can remember this using the Fire Triangle. All three sides of
the triangle are required for combustion.

The combustion triangle.

1.3 Safety with re

Teacher's Note

Invite someone from the local re department to come and talk to
the children in your school. Ask them to bring their equipment and
talk to them about re safety. The re department is normally very
willing to visit schools and they are the experts. If the re
department is not available, a community member can also be
asked to talk to the learners.

We have spoken a lot about re and burning in this chapter so far.
Fire i s a major source of heat energy for many people whether it is



for keeping warm, cooking food or for some other purpose.
Although re is very useful it is also very dangerous! Great care is
needed when using re. Firei s a threat in our communities.

VFIRE DANGER
47 EXTREME

This is a warning i n a nature
reserve during the dry summer
months when res can easily start

up. ©

This is a wild re which has gotten out
of control. °

There are a few safety rules that everybody should know:

1. Never play with matches and lighters. Make sure that matches
and lighters are kept out of reach of young children who do
not know how to use them properly.

2. In case of re - stay away. If there i s a re in your home, do
not hide, rather go outside as soon as possible.

3. Know the number of the local re department and phone in
case of emergency.

4. Have an escape plan for your home and practice it with your
family. Have a meeting place outside so that you will know
everyone is safe inthe evento fa re.

ACTIVITY: Dangerous situations involving re.

INSTRUCTIONS:
1. Below are four di erent scenes.

2. Each one is potentially dangerous involving re.



3. Write a description next to each picture about why it is
dangerous.

Situation Why is it dangerous?

fl—:‘:’:‘l‘:li'
PETROL

Fire alarms are extremely important to warn people in buildings
that a re has started.



i
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You should have some re extinguishers in your school.
See if you can locate them.

Teacher's Note

A great additional activity is to demonstrate the use o fa re
extinguisher and then ask the learners to explain why it puts out

the re. Does the re extinguisher blow out the re? Does it

rem ov e oxygen from the burning material? Does it rem ove heat
from the re? Does it prevent oxygen from getting to the re? Lots

of interesting questions can arise here that could lead to a valuable
discussion. No mention need/should be made of carbon dioxide
unless the idea has already been raised before this.

ACTIVITY: Talking about re in our communities

1. Work in groups of four.

2. Talk about your experience of re in your neighbourhood. List
some good and some bad experiences in the table below.

Good experiences of re

Bad experiences of re




3. What causes of re can you identify in your community?

4. How could you prevent each of the causes of re you have
been discussing?

Teacher's Note

The answers to these questions are unique to the community in
which you live. Discuss the answers each group has come up with
with the class. Suggest that each group makes a poster about re
safety after the class discussion.

Sometimes res happen and we need to know what to do in the
evento fa re.

ACTIVITY: Acting out what to do in case o fa rel

INSTRUCTIONS:

1. In groups of 5, plan and act ou t a play for your class to teach
them whattodoincaseo fa re.

2. Make sure that your play gives important information about:

how to escape from a burning building

not to ope n a doori n a building that is burning

what to do if your clothes are on re

what to do if your friend is stuck i n a burning building

2 0o T



Teacher's Note

The following actions should be shown in the pl ays:
To escape from a buildin g - fall and crawl

When clothes are on re - stop, drop and roll, or ¢ over in a blanket
or carpet

If a friend isi n a buildin g - learners should show that they NEVER
go into the building themselves, but rather call for help.

Assess the pl ays as a group a ccording to how clearly the learners
speak and demonstrate the actions to do with their bodies and by
acting out.

Have you ever seen any re posters in your school telling you what
to doin case o fa re? Did this poster catch your attention and
make you aware of the dangers that re can hold in your school?
Maybe your school does not have any re posters. Let's create our
own re posters to put up in the school.

ACTIVITY: Creating a re poster

MATERIALS:
Pieces of paper and cardboard.

Coloured pens and pencils.
Old magazines
Scissors

Glue

INSTRUCTIONS:

1. Design a poster telling everyone in your school what to do if
therei s a re.

2. Include some pictures to show the steps to follow. You can
draw these pictures or cut some out of old magazines or
newspapers.
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2. What is needed for combustion to take place?
heat, fuel and oxygen

3. Your dad is cooking with hot oil on the st ove. The oil catches
re. Suggest a way to put out the re and explain why it will
work.

Put the lid on the pot. This will cut o the oxygen needed to
burn and the re will go out. Do not use w ater to put out an
oil re.

4. An enthusiastic Science learner decides to perform an
experiment to nd out how long di erent quantities of
relighters will last. Each relighter was cut into equal size
blocks. The experiment was performed under adult
supervision, and the following results were obtained:

Number of relighters Time of burn (min)
2 6,0

4 11,5

6 18,6

8 23,8

12 37,0

16 48,0

a. Plot a graph of number of relighters on the horizontal (x)
axis and the time of burn on the vertical (y) axis.

b. Draw a line of best t on your graph.

Teacher's Note
Line must NOT join the points. Must b e a line drawn with a
ruler that is as close to the data points as possible. There
should be as many data points ab  ove the line as below.



1. Describe the relationship between the time of burn and the
number of relighters.

The gre ater the number of relighters, the gre ater the burn
time

2. Use your graph to nd out how long ten relighters would
burn for.

30 min

3. Your mom leaves the iron on and it is next to a window with a
curtain blowing in the wind. Explain to her why this is
dangerous and what she should rather do.

The curtain could blow against the hot iron and catch re and
burn the house down. The wind blowing in from the window
would also help to spread the re. She should rather turn the
iron o when not using it and close the window so the curtain
does not blow against the iron.



Chapter 1. Stored energy in fuels
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ACTIVITY: Investigating the source of electricity in a
torch.

MATERIALS :
a working torch

an old, broken torch

INSTRUCTIONS:
1. Turn your torch on and o. Can you see the bulb light up?

2. Turn your torch o and open it up and take the cells out
(remember that 'cell’ is the scienti ¢ for what most people
call a battery in everyday life.).

3. Now turn it back on.

QUESTIONS:

1. Does the bulb light up when there are no batteries in the
torch?

No

2. What does this tell you about the need for batteries to use
your torch in the dark?

You need batteries for the light bulb to light up. This is
because the cells are the source of electrical energy.

3. Do you remember learning about transfer of energy in Gr 4?
When the torch lights up, what is the chemical energy in the
bat tery transferred into?

Chemical energy in the batteries is transferred into electrical
energy. Electrical energy is then converted into light energy in
the bulb.

4. Bring an old torch to school that can be taken apart. Look
carefully at all the parts that make u p a torch and make a list
of what you nd. Each part of the torch is needed for the
torch to work properly.

batteries, light globe, wires, switch, casing, glass or plastic
front.
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2. What happens when you disconnect one end of one of the
wires?

The light goes out
3. The one end of the battery is labelled positive and the other

end is negative. Draw a diagram of the battery and label the
ends as positive or negative.

Part 2
1. Set up a new circuit wit h 2 batteries an d 1 globe.

2. Explain how you connected the batteries so the globe still
lights up.

Batteries had to be connected end to end with positive side
touching the negative side of the other battery

3. Describe if the globe glowed the same or brighter or dimmer
than in experiment 1?

brighter
4. Explain your answer to question 2.

Two batteries contain more stored energy than 1 battery, more
stored energy changes to more light energy

5. Describe an electrical circuit.

An electrical circuiti s a pathway that allows electricity to ow
or a sy stem th at allows electrical energy to move

Teacher's Note

If you have a ccess to the internet, there i s a wonderful site that
allows you to build circuits and do experiments. Go to land see if
you can build some circuits. Experiment to see how to make the
globes burn brighter and dimmer.

Two or more cells connected end to end are calle d a battery. One
cell stores a small amount of energy. If we need to store a lot of
energy we us e a battery.



A car needs energy to start its
engine. One cell does not have
enough stored energy. A car
battery is actually six cells that
are connected end to end inside
the battery case. There is six
times more energy stored in the
battery than i n a single cell.
This gives the car enough
energy to start the engine.

A car battery contains 6
cells.

Mmm...so a torch needs two batteries to light up. | wonder
how many batteries are needed to light up our house?!

Good question Jojo! Let's nd out in the next section.

2.2 Mains electricity

A battery has stored energy which can be changed into electrical
energy. But our homes, schools, shops and factories cannot run on
batteries. Electricity doe s a lot of work for us and is used many
times every day. The main source of electrical energy is from
power stations. We call this "mains electricity".



A power station.

Power stations nee d a source of energy

Power stations use di erent w ays to generate electricity. A power
station need s a source of energy. In South Africa, most of our
power stations burn coal to use the energy stored in coal to

generate electricity.

QUESTIONS

Coal is not the only source of energy for power stations, there
are also other types of power stations. Find out what these
are and write down what source of energy they each use.

Hydro-electric (w ater), geo-thermal ( steam), and nuclear
power stations (nuclear).

Electricity is transferred in a huge circuit to our homes

From a power station, electricity is transferred through
transmission lines held up by pylons. The transmission lines are
part of the circuit that connects the power stations to where we
need to use the electricity.

Do you remember learning about the structures of pylons in Grade
4 in Matter and Materials? Remember they are made from
triangular shapes and struts to make them strong and stable!

)
VISIT

Electricity generatipn
(video).
g00.gl/32irY

—

)
VISIT

Making electricity

from coal (video).
goo.gl/Hzu5V and

goo.gl/scUhl

—




Huge pylons carrying the transmission lines across the
country.

The transmission lines carry large amounts of electricity to
substations in cities and towns.

From a substation, electricity is carried in smaller amounts to an
electricity box for our home. From the electricity box, electricity
travels through wires to the plug points and light ttings in our
homes.

Power station

The transfer of energy from power stations to our homes,
schools and shops.



QUESTIONS

The ab ove diagram shows how electricity is transferred from
the power station to your home. Continue the diagram (use
the space below) to draw the path of electricity once it is in

your home and goes through the wires, wall socket and plugs
to get to an appliance, such as the TV.

This is to assess learner's ability to draw a ow diagram and
transl ate words into pictures and text.

2.3 Safety and electricity

We use electricity every day.
Electricity can be dangerous,
So it is important that we use HIGH VOLTAGE

it safely. Electricity can give

you an electric shock. An High voltage is very dangerous.
electric shock can hurt you Look out for warning signs like
badly or even kill you. these!

Electricity can cause res and injuries, even death. Here are some
rules for using electricity safely:

1. Do not put anything into an outlet excep ta plug.

2. Do not pull on the cord to unplug an appliance, hold the plug
and pull.

Dry your hands before you plug in or unplu g a cord.
If a plug is broken o r a cord is cut or worn, do not use it.

Do not plug too many cords into one outlet.

o o A W

Keep appliances away from water. Do not us e a hair dryer if
there is water nearby.

7. If there is an electrical storm (with lightning), turn o and
disconnect electrical appliances, like the TV and computer.

8. Do not touch any power lines.

9. Some power lines are buried underground. If you are digging
and n d a wire, do not touch it.

10. Do not vy a kite or clim b a tree near a power line.

)
VISIT

Interactive site abg
electricity.
goo.gl/mrFiy

—



ACTIVITY: 10 Safety tips for electricity

INSTRUCTIONS:

1. Look at the pictures.

2. Each picture shows the INCORRECT use of electricity or

electrical appliance.

3. Use the picture to write a "Safety tip" for the situation in the

picture.

4. The rst example has been done for you.

Picture

Safety tip

Never use an appliance that
has a broken cord or has
some of the metal wire
showing through the cord
casing.

Do not play outside when
there is thunder and
lightening. If this powerful
natural electricity strikes
close to you, it will try to get
to the ground through you!

Never play near to or on
electric fences or power

lines. These have live
electricity running through
them so you can ge ta shock
without even touching them!




Never use electrical
appliances outdoors in wet
weather or if you are wet.

W ater conducts electricity
well, so you WILL get a
shock if you are touching an
appliance and w ater drips
into the socket, cord or
motor. Wear closed shoes
with rubber soles when
using electrical appliances.
Never use electrical
appliances barefoot.

Never use electrical
appliances in the bathroom.
Remember, electricity can
ow through w ater.

Electricity can ow from

one person to the next.
NEVER try to pull someone
who is being shocked away
from the applian ce. You will
get shocked too! Us e a non
plastic/non metal object to
separ ate them from the
electrical source.

Never put lots of appliances
into one socket. Too much
electricity owing to one

plug is dangerous. One
multi-plug adapter is sa fe,
but do not put adapters into
each other. Rather use 2

di erent plug points.







. How i s a battery di erent to a cell?

A battery is two or more cells connected end to end.

. Draw a diagram of a simple circuit containing one cell and one
bulb so that the globe will glow.

Diagram as in workbook.

. How is it possible that electricity that is generated at a power
station reaches a TV i n a home that is far away from the

power station? Describe how the energy is transferred from a
power station to your home.

Power station through transmission lines supported by pylons
to substation. From substation through distribution lines to
electricity box in your home. From electricity box through
wires in our homes to plug points and lights and appliances.

. When should you NOT handle electricity or electrical
appliances?

When you are barefoot, have wet hands or in the bathroom.
. Choose the correct answer: If someone is being shocked by
an electricity source, | should:

a. Try to pull them away from the source of the electricity.

b. Throw water on them to cool down the shock.

c. Turn o the power source as quickly as possible then
attend to them.

d. Attend to them then turn o the power source as quickly
as possible once they are safe.

Answer: C

. Give a reason for the following statement: Do not play under

or near power lines or electric fences.

If the electricity elds are live, | can get shocked even if just
standing close to the electrical source.






QUESTIONS

Have you ever stretched an elastic band? When you pull it
apart and then release it what happens?

When you release the elastic band, it shoots back into position.

Wow, | wonder how far | could shoot this elastic!

When we stretch an elastic band, we store energy in it. This is
because when the band is stretched it can do work when you
release it. We are going to look at some other ways of using
stretched elastic bands to do work and produce movement.

ACTIVITY: Making your own catapult

MATERIALS:
10 ice lolly sticks or craft sticks

4 to 6 rubber bands
1 plastic spoon

Bag of marshmallows

INSTRUCTIONS:
1. Place 8 of the sticks together and ti e a rubber band tightly
around one end.


















A slinky i s a spring. ®

)
VISIT
A slinky i s a metal coiled spring. When you stretch a slinky spring it S'O""_m"“‘?" Sl
stores energy. When the spring is released, the stored energy is ST (e
changed into m ovement energy as it springs back into place. e il
—__

Springs can also be compressed to do work. To compress
something means that you squash it! Look at the photo below of a
child jumping 0 n a pogo stick. This pogo stick works using a
compressed spring.

This spring was stretched and when

- 2
released it moves back. Jumping o n a pogo stick. 3
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Chapter 3. Energy and m ovement
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How did wheels and axlesd evelop?

In the past, before the wheel was invented, it was very di cult to
mov e things around. People would try to drag heavy things

along the ground using ropes, or else they had to carry things. But
this was very ine cient! So people started to experiment with

ways of making it easier to transport goods and heavy objects.

The pyramids in Egypt were built long before trucks and modern
transport were invented.

The pyramids are very high structures made of stone.

The Egyptians were very clever in nding w ays to m ove very heavy
objects. They used logs that were laid down like in the picture. The
heavy objects were placed on them, rolling them creating

mov ement like in the picture.

Egyptians pulling heavy stone blocks along logs.



Teacher's Note

You can demonstrate this by using pencils and placin g a bunch of
pencils next to each other. Then pu  t a heavy object on top of the
pencils and push it along. As the object m ov es the pencils
underneath it m ove too.

The Egyptians used this method to m ov e the massive blocks of
stone to build their pyramids. But, there were still many problems
with using logs cut from trees.

QUESTIONS

Can you think of some of the problems of using logs to try
to m ove very heavy objects? Discuss with your friends
around you and write your answers below.

Logs not of the same size or length. Neede d a lot o ogs and
then had to move logs as well.

Teacher's Note

This can be demonstrated by using di erent shapes and sizes of
pencils and pens.

Later on, people then started to cut the logs into short pieces so
that they were the same size. It was like a wooden disc. But the
wooden disc could not stand up by itself so people attached a
wooden pole between two of the wooden discs. This was the axle
that is still used nowad ays. This is how the rst wheel axle were
developed!

People could then balance goods on the axle and use this simple
machine to pull or push objects along. But this wheel was still very
heavy! To make it lighter, the wheel was changed to a round frame
with spokes, like a wagon wheel. This made it much lighter and
easier to m ove. Since then, the wheel has advanced a lot. Think of
the shiny metal and rubber wheels you see on cars today!



)
VISIT

Wheels and axle

(video).
A wagon wheel and the modern rubber and metal rimmed goo.gl/LAvza
wheels we have today. \ J

How do wheels and axles help us?

A wheel and axle i s a simple machine. A machine is used to make it
easier to m ove a load.

It is much easier to move a heavy bag o n a wheelbarrow
rather than to carry it by hand.

A wheel and axle is made up o fa wheel (large cylinder) joined
onto an axle (which i s a small cylinder).



QUESTIONS

Label the two wheels and the axle in the following diagram.

Wheels and axle. 2

When we think of wheels and axles, we think of cars and other
vehicles that we see all around us that have wheels.

A wagon wheel and axle. 2

However, there are many examples of machines that use wheels
and axles:

1. rolling pin
2. windmill
3. fan

4. egg beater
5. door knob

6. bicycle wheels



ACTIVITY: Identifying vehicles with wheels

1. Find pictures of three of the ab  ove examples. Look in old
magazines and newspapers at home, or on the internet for
pictures. Paste the pictures in below and label the axle and
the wheel in each picture.

2. Explain carefully how a door knob i s a wheel and axle
machine.

A door knob ha s a large cylinder on the outside, attached to a
small cylinder on the inside. It is easier to turn the large cylinder
than the small cylinder with your hands.

Let's make a simple wheel and axle mechanism to understand how
it works.

ACTIVITY: A simple wheel and axle machine

MATERIALS:
2 chairs

broom handle
string

bucket with handle
masking tape
scissors

ruler

INSTRUCTIONS:

1. Place the chairs back to back, about 30 cm apart. Rest the
broom handle across the back of the chairs.

2. Tie a 50 cm length of string to the bucket handle.

3. Tape the free end of the string to the middle of the broom
handle.



4. Place a few marbles or some other light objects in the bucket.

5. Turn the broom handle with your hands to raise the bucket
into the air. Turn it back the other way to return the bucket to
the ground.

6. Tape the ruler straight up and down the broom handle near
one end.

7. Use the ruler, which acts a s a wheel, to turn the broom handle
and lift the pail.

QUESTIONS:

1. Could you lift the bucket by turning the broom handle with
your hands?

Yes

2. Was it easier to lift the bucket when you turned the broom
handle using the ruler?
Yes

3. Replace the ruler wit h a stick that is longer than the ruler and

use the stick to turn the broom. Was it easier to lift the bucket
using the long stick?

Yes, the longer the ruler or stick the easier it was to lift the
bucket.

4. Identify the axle in the setup.
The broom handle

5. ldentify the wheel in the setup
The ruler or long stick

6. Write a conclusion to summarize what you learnt in this
activity.

We could lift the bucket by turning the broom handle. It was
much easier to lift the bucket when we used the ruler. Our
hand had to move further when we used the ruler, but it was
easier and the bucket felt lighter. We mad e a simple wheel
and axle machine to make it easier to lift the bucket.

Now, let's put two axles and four wheels together to make a simple
tractor!
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You can use plastic straws or the barrel of an old ball-point pen to
make a bearing for an axle. The picture shows you two w aysto x
the bearings onto the body.

straws are wider than the
body to stop wheels rubbing
against the body

Two ways to  x the bearing onto the body.

QUESTIONS
1. What are the two w ays used in the picture to x the

bearing onto the body.
Tape and glue
2. What are some materials that you could use to make the
axle in the ab ove picture?
Smaller straws, dowel sticks, sosatie sticks, etc.

You can also use plastic sign-board or strong corrugated
cardboard to make a body with wheels. Can you see how the axle
goes through the holes in the cardboard?



plastic advertising board

dowel stick or stiff wire

The board makes bearings for the axles which 