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2. Name �ve applications (uses) of electricity in your
neighbourhood.
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3. Name �ve applications of electricity in your school.

4. Why is electricity important to you?

5. Why is electricity important for your city or town?

6. Why is electricity important for your country?

7. You are buildin g a brand new house. You want an electric
stov e in your kitchen. Name all the things that must be done
by the for your st ov e to work.

8. Cell phones work with electricity. How does your cell phone
get its electricity?

6 Energy and Change
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INSTRUCTIONS:

1. Work in pairs.

2. The pictures below show four ways of connecting the battery
and the bulb using only ONE wire.

3. First predict if the bulb will light.

4. Then do the connection and test if your prediction was
correct.

Circuit
Prediction - Will
the bulb light up?
(Yes or no)

Experimen t - Did
the bulb light up?
(Yes or no)
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5. How many other w ays can you light the bulb? Try di�erent
connections. Draw those that work and those that do not
work in the table below.

Connections that work
Connections that do not
work

6. Describe in words what you did to get the bulb to light.

7. You have just constructed a simple electric circuit! Let us
now see if you can also �n d a way to light the bulb using two
wires.

9Chapter 1. Electric circuits



8. The next pictures show four ways of connecting the battery
and the bulb with TWO wires.

9. Use adhesive tape or prestik to keep the wires attached to the
battery. Do the same as before:

10. First predict if the bulb will light.

11. Then do the connections and test if your prediction was
correct.

Circuit
Prediction - Will
the bulb light up?
(Yes or no)

Experimen t - Did
the bulb light up?
(Yes or no)

12. Try some more w ays to connect the battery and the bulb with
two wires. Draw one example o f a setup that worked and one
that did not work.

10 Energy and Change
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5. Batteries come in all shapes and sizes. Look at the pictures
below of di�erent batteries.

Di�erent sized and shaped batteries.

6. You may be lucky enough to have di�erent types of batteries
in your class, such as from a watch, a cellphone o r a car. If not,
ask an adult in your family to show you a car battery, a cell
phone battery an d a battery used i n a watch after school.

7. Draw sketches of such batteries below. Indicate on each
sketch the positive and the negative pole of each kind of
battery. Below are some photos to help you if you cannot �nd
these batteries.

Car battery Cell phone battery Watch battery
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1.2 Circuit diagrams

If we want to keep a record of how we constructed a speci�c
electric circuit, we can take a photo of it. If we do not have a
camera, we can remember the circuit by drawing a sketch.

Look at the sketch below which Farrah drew of the circuit that you
made in the activity with the paperclip switch.

A sketch of the simple circuit wit h a paperclip switch,
battery and bulb

Hey, bu t I can't draw as well
as Farrah! It would take me
for ever to draw a sketch of
the circuits we have made in
class!

That's right Jojo. It takes time to draw a sketch like this one that
Farrah drew. It will even take longer if we add more components to
a circuit. We could have more than one bulb like in the case of all
the lights in your home. There could be also more than one switch.
Each light in your home has its own switch.
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And as Jojo pointed out, all of us do not draw equally well! To save
time and to avoid bad sketches, scientists came up wit h a way of
representing the components o f a circuit with special symbols.
These symbols are used all ov er the world. It helps scientists,
engineers and technicians to draw or record circuits more quickly.
It also helps everybody to understand the circuit in the same way.

The table shows the sketch Farrah drew and the symbol for each of
the components of our circuit.

Component Sketch Symbol

Battery (cell)

Bulb

Electrical wire ___________

Switch

Open switch,
circuit open:

Closed switch,
circuit closed:
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INSTRUCTIONS:

1. Think again about our electric circuit and the diagram ab ov e.
We have the battery on the left, the bulb at the top and the
switch at the bottom.

2. Assume we swop the bulb with the battery. The bulb is now
on the left and the battery at the top.

3. First of all draw the circuit diagram for suc h a setup.

4. Predict what will happen if you close the switch.

5. Set up the circuit like this with the components you used
before. Put the switch on and check if your prediction was
correct. What do you conclude? Does it matter where in the
circuit we position the components?

Let's now practice drawing circuit diagrams.

26 Energy and Change




�������� ‚����
� ������� ��������

���������
��

Ÿ�� ���� �	 ��� 	������
�� ���� � ������� ������� �
 ��� �
��� ���
�
��� ��� ���
�
�
�� ���� ��� �������

•� ˆ ������� ��� � • ���� �
 � ‡ ������

‡� ˆ ������� ��� � ‡ ����� �
 � ‡ ������

 �Š��
��� •� ‹������� ��������



3. A circuit wit h 3 cells an d 3 bulbs.

4. A circuit wit h 3 cells, a bulb and an open switch.
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3. In which of the following electric circuits will the bulb glow?
Write yes or no next to each diagram. Write down a reason
for your answer below the circuit.

Yes or no: Yes or no:

Reason: Reason:

Yes or no: Yes or no:

Reason: Reason:
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1. What do the objects that lit up the bulb have in common?

2. What do all the objects that did not light up the bulb have in
common?

CONCLUSION:

Write a conclusion for this investigation below.

If the circuit is closed, the bulb lights up. We have learnt before
that in suc h a case there is an electric current in the circuit. A
material that allows a path for an electric current is called an
electrical conductor. The material conducts electricity.
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The importance of electrical insulators

Think of the electric wires that you use in class for the activities.
Why do you think they are c ov ered in plastic? The plastic is an
insulator and therefore prevents you from gettin g a shock. The
plastic acts a s a barrier so that you can still handle the wire, but
you will not ge t a shock from the electricity when the circuit is on
as the plastic coating prevents this.

Electrical Insulators are also used in other places. Have you ever
looked up at power lines or telephone lines? You will see that the
poles that carry the lines are sometimes made of wood. Wood
does not conduct electricity so the electricity can therefore not
�ow from the wires into the pole.

Sometimes you will also see little white or coloured caps holding
the wires as in the photo below. These caps are made of ceramic
which als o does not conduct electricity.

In this photo, the wooden poles and white ceramic caps
are electrical insulators.

Sometimes, it is especially important to have ceramic electrical
insulators between two di�erent metal conductors to prevent
electricity from �owing between the di�erent parts such as in the
photo on the next page.
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5. List �ve insulating materials.

6. Look at the owl sitting on the pole below. Why does it not get
an electric shock from the powerlines?

An owl perched o n a pole.

1

7. The man in the picture below is setting up an electric
generator. Why is the man wearing gloves while he does this?
Why is he also wearing boots with thick rubber soles?
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This man is wearing gloves.

2
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2. Describe the three things that will be the biggest disaster for
you if there was no electricity.

3. Would there be any advantages of not having electricity?
Discuss this with your classmates and write your answer
below.

4. Your group should now compare the advantages and
disadvantages of electricity. What is the group's conclusion, a
yes or no for electricity? Write down your group's reasons for
saying yes or no.
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Use:

Energy transformed from

____________ energy to

___________________ energy
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Energy transformed from

____________ energy to

___________________ energy

Name:

Use:

Energy transformed from

____________ energy to

___________________ energy

Name:

Use:

Energy transformed from

____________ energy to

___________________ energy
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INVESTIGATE:

The next step in the Design Process is to do some research about
the instrument that you are going to make. You can use books and
the internet to do your research.

Answer these questions when doing research about your electrical
system:

1. How is this system normally made?

2. What components does it need?

3. What type of energy will be produced from electrical energy?

4. Why do people need this system? What problem does it
solve?

DESIGN:

Now that you know a bit more about the system you want to make
you need to design how you are going to make it.

Your s ystem has the following speci�cations:
�� The system must make use of an electrical circuit.

�� The system must produce either movement, sound, light or
heat.
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�� The circuit must make use of some of the components that
you have learned about, such as cells, light bulbs, switches,
buzzers, wires, etc.

�� Your system must make use o f a switch to turn it on and o�.

Your s ystem has the following constraints:
�� You must make it in class.

�� You cannot get an adult electrician to design your project for
you! You must come up with your own design.

�� Your system is not life sized, but must b e a model.

Answer these questions:
1. What materials will you need to make it? For example, which

electrical components will you need? Which other materials
will you need, such a s a cardboard box to put the system in,
adhesive tape or prestik, drawing pins or paint to paint the
box?

2. What tools will you need to make it? Such as pliers to cut the
wire, scissors to cut cardboard. Make a list and collect some
of these items from home, or else ask your teacher if he/she
has any.

3. How many cells (batteries) will you need for your circuit?

4. Where will you place the switch? What type of switch are you
going to make?
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Now you need to draw some designs for your system. Use scrap
pieces of paper to do your �rst designs. Once you are happy with
your design, use the space below to draw your design. Label your
drawing showing what materials you are going to use for the
di�erent parts.

When you are making your system you might get better ideas to
impr ov e the design as you test it out to see if it produces the
required output. So come back afterwards and draw on the
bottom half of the page; show what you really decided to make.
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MAKE:

Now make your system! After you have all �nished making your
systems, perhaps go around and look at what others have done.
Ask each other questions to see what you can learn from others.
You will also have to present your project to the class so use this
time to get ideas about how to present your idea and product that
you made.

EVALUATE:

Before we get on to presenting the projects, you need to evaluate
your own project. You can then use this evaluation in your
presentation to show others what worked and did not work.

1. Does your system look like your initial design?

2. Does your system produce a m ov ement, sound, light or heat?

3. Where would people use the system you designed to solve a
problem in our daily lives?

4. Is there anything you might do di�erently to impr ov e your
design?
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4. List three electrical devices that use energy from a battery.

5. List three electrical devices that use energy from a mains
supply.

6. Draw an electric circuit diagram for the system that you
designed and made in the Design Project.
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300 million years ago...

Think about what the Earth must have looked like back then! There
were swamps and marshes everywhere and it was warmer than it is
today. Ancient trees, ferns and plants grew everywhere. Very weird
looking animals roamed the earth, and even stranger looking �sh
lived in the rivers and deep in the oceans and seas.

An ancient, prehi storic world.

When these prehistoric plants and animals died their �Obodies
decomposed just in the same way as organisms �Odecompose �Otoday.
The dead organisms became buried under �Olayers and �Olayers of
mud, rock, sand and water. Over time, these �Olayers �Obuilt up and
���!�����)�!�O�2�!�.�5�O� �!�!�,�O���*� �O�0�$�!�5�O�,�1�/�$�!� �O� �+�3�*�O�3�%�0�$�O���O�#�.�!���0�O�,�.�!�/�/�1�.�!�O�+�*
the layers below it.

Millions of years passed, and the dead plants and animals slowly
decomposed and formed fossil fuels. Di�erent types of fossil fuels
were formed depending on di�erent factors. For example, whether
it was the remains of plants or animals o r a combination and how
long the remains of the organisms had been buried for. The type of
fossil fuels that formed also depended on the the temperature and
pressure conditions during the decay of the organisms.

Oil and natural gas

Oil i s a dark, thick liquid tha t can be used to make petrol to burn in
vehicles, such as cars, buses and trucks. Natural gas i s a colourless
and it is used mostly in homes for heating and cooking food.

Oil and natural gas formed from organisms (plants and animals)
that lived in the oceans before there were dinosaurs. When these
organisms died, they settled on the bottom of the river bed or

64 Energy and Change



ocean �oor and the layers built up under mud and sand (silt). The
mud and sand slowly changed into rock and the rock and water
pressure pushed down on the remains of the dead plants and
animals.

Trilobites. Limulus.

Ceratodus. Ammonoids.

Over millions of years of being under heat and pressure, the dead
plants and animals changed into a thick liquid, called crude oil. In
deeper, hotter places tiny bubbles of natural gas formed. These
were trapped under the rocks.

Over time, some of the oil and natural gas began to work its way
up through the rock and to the Earth's crust and into rock
formations called "caprocks". Today, most of the oil and natural
gas is collected from these caprocks by drilling down through the
layers of rock.
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Coal

Coal i s a black rock that can be burnt to produce energy in power
stations all ov er the world.

Coal was formed from the dead remains of trees, ferns and some
other plants that lived 300 to 400 million years ago. This was
when the Earth was mostly c ov ered in swampy forests. These
kinds of plants were very di�erent to the plants that we get today.
Over time, the layer of dead plants at the bottom of swamps was
cov ered with layers of water and mud. The top layers squashed
down on the dead plants. Over millions of years the heat and
pressure turned the plants into the coal that we mine today.

Ferns were very common in the
prehi storic world of plants. 1

Much of the Earth was covered in
swamps millions of years ago.

The energy in coal originally comes from energy from the Sun.
Plants on Earth used the energy of the Sun for photosynthesis and
to grow. This energy was stored in the leaves, �owers and stems of
the plants. As the plants died the energy was trapped.
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QUESTIONS:

1. What are the three fossil fuels discussed in the ab ov e story.

2. The organisms that fossil fuels were formed from lived many
years ago and are di�erent to the organisms that we get
today. How many millions of years ago was this?

3. The dead organisms are c ov ered in sediments ov er time. Do
you remember learning about sediments in Grade 5 Earth and
Beyond and how sedimentary rock forms? Write a description
of what sedimentation is.

4. What are the two main factors which turned the remains of
organisms into fossil fuels deep under the layers of rock and
mud?

5. Explain why we say that all our energy originally comes from
the Sun, even in fossil fuels.
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6. Do you remember learning about the states of matter in
Matter and Materials. Each of the three fossil fuels discussed
here i s a di�erent state of matter. Say what they are.

7. The process of coal formation and natural gas and oil
formation have similarities, but also di�erences. Dra w a table
where you compare these two processes. Give your table a
heading.
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So we have spoken about fossil
fuels and energy, but how
do we then get electrical energy
from fossil fuels?

That i s a great question Jojo! A good scientist alw ays asks
questions!

Fossil fuels and electricity

The main supplier of electricity in South Africa is ESKOM. ESKOM
uses mainly coal to produce energy for industrial and household
use.

Let's look at a power station to �nd out how coal is used to
produce electricity.

Look at the diagram below and the steps which outline the process
to make electricity from coal:

1. Coal is transported from a coal mine to a power station.

2. At the power station, the coal is ground into a �ne powder
(pulverised)

3. The ground coal then goes into a container where it is burned

4. The heat generated from the burning coal is used to boil
water i n a huge boiler.

5. The boiling water produces steam that turn s a turbine (a
turbine i s a big wheel which turns).

6. The turbine is linked to a generator which use s a coil to
produce energy.
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Appliance or
device

Power i n W or kW Power in watt (W)

Cell phone charger

Electric kettle

Television set

Light bulb

Energy saving
light bulb

Computer

Electric iron

Now arrange the appliances in the next table in terms of the power
required. The list should be from small to large values of the power.

Appliance or device Power in watt (W)
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QUESTIONS:

1. What do you see in this table? Which two appliances have the
lowest power requirements? What do these appliances have
in common?

2. Which two appliances have the highest power requirements?
What do these appliances have in common?

Saving electricity

Just whe n I am ready to run
outside, my mom often makes
me come back to turn my
bedroom light o�.

75Chapter 4. Mains electricity

Good for her, Jojo! Electricity is expensive so we should try and
save electricity.
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3. Writ e a paragraph in which you explain why you think humans
should investigate alternative energy sources, such as
renewable energy sources and how this might help the Earth.

4. What type of electrical appliances in our homes use the most
energy i n a speci�c time?

5. Imagine that you are writing an article for your local
newspaper on how to save electricity in your homes. Use your
imagination to write your article telling people how to save
electricity. Use the space below. Give your article a catchy
heading.

88 Energy and Change



6. How do you think saving electricity will reduce the demand
on ESKOM's power stations?

89Chapter 4. Mains electricity



7. What is an illegal electrical connection? How do you think the
local g ov ernment could stop or reduce the amount of illegal
connections?

90 Energy and Change
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This pattern of stars is the Southern
Cross. The pattern does not change.

The white lines are not really in the
sky, they just show you how to view

the Southern Cross.

Patterns of stars are called constellations. The next image shows
some other famous constellations of stars which you can see in the
night sky.

Some con stellations of stars making up patterns in the sky.

People noticed that some bright objects did not behave like the
others. These objects are close to a star one night and then the
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next night, at the same time, the object has m ov ed away from the
star. Night after night, these objects appear in new positions
among the stars.

The Greeks of those times called these objects "the wanderers"
because they were i n a slightly di�erent position each night. The
Greek word for wanderer is " planetes " and so we get the English
word "planet". A person who wanders is someone who walks
around wherever he feels like going.

The planets were a science puzzle

People who study the stars are called astronomers. The planets
were a puzzle for ancient astronomers. Why did they move
di�erently to the stars? Were they just as far away as the stars?
Why were they brighter at some times of the year than at other
times?

You can see the planet Venus just after the Sun has set.
Venus is usually very bright. At some times of the year, you

have to look for Venus in the dark sky where the Sun will
rise.

The ancient peoples gave names to the planets. For example, Mars
was named after the god of war. One planet was so beautiful that
they called it Venus after the goddess o� ov e and beauty.

You can see Mars at some times of the year. Mars is orange-red,
and at most times it looks smaller than Venus. It is not as easy to
�nd as Venus is; sometimes you have to look late at night to see
Mars rising in the east.

99Chapter 1. The solar system
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6. Which planet ha s a "stormy" surface?

7. Venus also has an atmosphere like Earth, but we would not be
able to breathe there. What gases make up the atmosphere
on Venus?

8. Below is an image showing the temperatures of the planets.
Mercury is the closest to the Sun, but Venus is actually hotter
than Mercury. This is because of the dense atmosphere of
Venus which acts like a greenhouse and traps the Sun's
energy in the atmosphere. Use the image to give the
temperatures of Earth, Jupiter and Neptune.
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9. Which is the biggest planet in our solar system? What colour
is it?

10. Which planet is blue-green in colour?

11. Saturn has rings around it. What are these rings made of?

12. Draw a picture of Saturn in the space below.
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3. People call Venus the evening or morning star. Explain why
Venus is no t a star.

4. Here are two sentences about the solar system. The 2
sentences have been broken and the parts are mixed up.
Work wit h a partner to sort out the parts. Then write out both
sentences in your book.

�� The solar system is

�� the Sun.

�� The Sun and all the planets

�� a set of parts that

�� pull on each other.

�� the planets m ov e around

�� pull on each other as

5. What made the craters on the surface of the Moon?
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6. The surface of the Moon has many craters but the surface of
the Earth has very few craters. Explain why that is so.

7. Neil Armstrong was the �rst man to put his foot on the Moon.
His footprint is still there after 40 years. On Earth , a footprint
does not last so long. Explain why it lasts so long on the
Moon.

8. The Earth is travelling through Space at 100 000 kilometres in
every hour. How can we work that out? Here is information
for you to use: The length of the Earth's path around the Sun
is 942 million kilometres and it takes 365.25 d ays to go all the
way around. Now you can work it out for yourself. Hint to
help you: How many hours are there in one day?
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If you twist the pencil, the whole orange spins around. This is like
the Earth spinning around. The pencil is called the axis of the
orange. In the same way, we can think of an axis that goes through
the Earth. The axis i s a line that we can imagine, it is no t a real
thing. Earth spins around that axis. We say the Earth rotates
(spins).

We say that the Earth has an axis that it rotates on. This axis runs
from the North Pole to the South Pole as you can see in the picture.

Other objects also
have axes of
rotation. For
example, an ice
skater has a
vertical axis that
she rotates on
when spinning on
a spot during her
performance.

A log which is
�oating in water
can also roll
around. It will
have a horizontal
axis of rotation.

Di�erent axes of rotation.
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6. Find where Durban and Cape Town are on the globe.

7. Look at the globe in the picture. If you were in Durban, would
it be daytime or nighttime?

8. If you were in Cape Town, would it be daytime or nighttime?

9. Now turn the globe so that Africa m ov es to the right. That is,
you turn the globe towards the East. You will see Durban
becoming dark and moving into the shadow. When Durban is
in nighttime, Cape Town will still be in sunlight.

10. Keep on turning the globe towards the East. Now Cape Town
will go into the shadow. That is nighttime for the people in
Cape Town

11. Which city will come back into daytime �rst, Cape Town or
Durban?

12. Keep on turning the globe to the East, and Durban will come
back into daytime. You have to m ov e to the other side of the
model to see Durban move into sunlight.

13. How many hours pass for the Earth to turn around once?

We see the Sun appear to rise and m ov e across the sky every day.
But the Sun does not really move ; it only seems to move! Earth is
spinning round and round, and we are moving around with the
Earth. The Earth takes 24 hours to complete one full rotation.
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8. How many hours does it take the Earth to rotate once?

9. How many d ays does it take the Earth to revolve once around
the Sun?

10. Do you think Mars would take more Earth d ays to revolve
around the Sun than Earth does? Why?

11.Bonus question: Why do you think we have a leap year every
4 years and not every 3 o r 5 years?
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What is the
shape?

What is the
size relative
to the other
objects being
discussed
here?

the Sun is the
biggest

What is the
mov ement in
relation to
other
objects?

the Earth
revolves
around the
sun

What is the
object made
of?

rock

Can this
object
produce
light?

no, the Moon
re�ects the
sun's r ays.

Is there water
present?

153Chapter 3. The m ov ement of the Moon
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The Sun heats the Moon surface to the temperature of boiling
water so you will have to wear a special suit to protect you and
cool you. The suit will make it di�cult to work and walk.

The Moon has no air, so you will have to carry air for yoursel�n
tanks (bottles). To do all this work, you will nee d a vehicle to move
around on the Moon. The vehicle is calle d a rov er.

Astronaut Ceman and Schmitt
practising to pick up rock samples
before going on the Apollo 17 lunar

mission.

Astronaut Schmitt collecting
samples on the Moon.

Your Design brief

A Design brief for a Technology project i s a short statement of
what you are going to make, why you are going to make it and
what you are going to make it for.

Question:

Write your Design Brie�n the space below using the following
phrases:

�� "I am going to design and make a …."

�� "that will help scientists to …"

�� "....the Moon"
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Investigate w ays to give energy to the rover

Your Moon r ov er needs energy to make it m ov e. Do you remember
that in G r 5 we looked at Energy and M ov ement when doing
Energy and Change?

Hey, that was over a year ago
when we did Energy and
Movement! I don't remember
much so can we please
refresh our memories?!

Of course Sophie! This is also quite a di�cult topic and you will
learn more about it in later grades, so let's refresh some of these
terms.

When you stretch an elastic you give it energy, called stored
energy. Another way of saying this is that you give the elastic
potential energy. This means it has the potential to do work. Or in
other words, in the future the stretched elastic band can do
something.

This stretched elastic band has potential ( stored) energy.

163Chapter 4. Systems to explore the Moon and Mars



€��� ��� ��� ��� �����
��� ������
 ���� ��Š �� ��
 ��•�� �� ��
������� ��
�� ���� �� ��•����� ������Š ��� �� ���� 
����� ������

������� §�����
 ����� � �• ������ ��� ��������� ������ ������ ��
��� �����
��� ������
 ���� 
������ ���� ������
 ������ �� ���
������
 ���� 
�� �������� ��� ��•���

‡�
 ���•� ����� ����� ����� �� ��� � �• ��� ��� 
�� ���� ��•�
��������� ��������� ������ �� ������� �� �� �• ��� ������ �� �� ����
��� ��� ��������� �� ���� �� ��•� ��
� �� ��� ������� ��� 
�� ��•�
������ �� ���� ���� � �• �� �� ��� ���� �� �� � � � �����Š �� ��� ��� ��
���� ��
�����

…�� ��� �� �
�� ���� ����� ������ �� �����

€��� ��� ���� �� ��� ����� ��� � �• ��Š ���� ���� ��•�� ���� �� ����
������ �� ��� � �• ��� –� ��
 ��� ��������� ������ �� ��•��

 ��������

€��� ��� ��� ��� � �• �� ��Š 
��� 
��� ������— ¥�� ��� 
����
‚������
 ������‚ �� ���� ���
���

�’
 ����� ��� Œ�����



The plank is useful for testing the wheels of your model. But the
rov er must be able to go up hills, not only down them.

The second way to give your r ov er energy to m ov e is to use an
electric motor and battery. Do you remember last term we looked
at electric circuits and the source of energy for a circuit i s a cell or
battery? You can �t an electric motor an d a battery to your r ov er.
The potential energy in that system is in the battery.

A battery i s a source of potential energy for an electric
motor.

1

Another way to make your r ov er m ov e on the Moon is to use a
rocket. Rockets will work on the Moon. Inside the rocket, gas
pushes against all the sides. Some gas pushes against the walls of
the balloon and some gas pushes out through the opening of the
balloon.

Look at the rocket car in the picture. The gas pushing through the
opening of the balloon pushes the whole car forward.

The balloon works like a rocket. You have to give it
potential energy �rst.

This rocket is on rollers. Could you �t wheels to this car?

The real Moon r ov ers had batteries and electric motors in each
wheel. Many electric cars have a motor. This motor can give
energy to your Moon r ov er.
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The board makes bearings for the axles which are �xed to
the wheels. The axles turn in the holes.

2) Wheels turn on the axle

The next picture shows you another way to let the wheels turn.
This time the axle remains still and the wheels turn on the axle. The
axle is fastened to a wooden body with cable clips. Cable clips
fasten telephone cables to walls. Can you see the blown up version
of a cable clip? The clips may hold the axle tightly, so the wheels
must be free to rotate.

How the cable clips can hold an
axle.

A clip to hold telephone
cables to the wall.
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9. Did you need to make the body of the r ov er stronger? What
did you do to make it stronger?

10. If you really had to go to the Moon, what would you need on a
real r ov er car?

11. Write down how far each Moon r ov er from each group can go
after it rolls down the plank. You now need to draw a bar
graph to present this data (information) in the space below.
Your teacher will help you to get started and then you can
�nish drawing it yourself.

After you have tested and evaluated everyone's r ov ers as a class,
use the following space to write an evaluation of your own r ov er.
Remember to answer the questions ab ov e when evaluating how
successful your r ov er is.
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6. Describe how you made sure that your Moon r ov er went
straight and that the wheels did not fall o�.

7. Why do you think the human race is so interested in exploring
other planets and objects in our solar system?
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Mmm, but how do we 
SEE into outer Space 
and OBSERVE the other 
planets? We can’t just 
see them by looking up 
into the sky. Let’ s �nd 
out!
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QUESTIONS:
1. What do you notice about the shapes of lenses?

2. Why do you think this shape is necessary for the lens?

INSTRUCTIONS (Part Two):
1. Now the class must go outside into the sunshine. Take the

lens and your mirrors with you. This will work best o n a hot,
clear day.

2. Your teacher can point ou t a place on the wall that is in the
shade.

3. Use your mirrors to re�ect sunlight onto that spot.

4. The class can spread out; it does not matter where you stand.
Just make sure you m ov e your mirror so that it helps to light
up the spot your teacher showed you.

5. If everyone re�ects sunlight onto that one spot, it will become
very bright there.

Light from all the mirrors goes to one shady spot on the
wall.
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QUESTIONS:
1. How could you make the spot brighter?

2. Will the spot feel hot? Make a prediction. (To "predict" means
you say what is going to happen.)

3. How will you �nd out whether your prediction was correct?

4. The Sun does not give us only light. It also gives us heat. You
know that if you stand facing the Sun with your eyes closed,
you can still feel heat from the Sun on your face.

�O�O�O�OHow could the class make the spot hotter?

5. Can you make it even hotter by passing all the sunlight
through a lens, onto the wall?

INSTRUCTIONS (Part Three):
1. Put a candle insid e a glass jar and put on the lid.

2. Can you melt the candle by using your mirrors?

3. Can you melt chocolate by using your mirrors?
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Congratulations!
You are �nished
�3�%�0�$�OGr��� �! 6!
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