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So we can say that food is the
fuel for our bodies! | must
need a lot of fuel for my body
as | 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.

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.
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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
station /

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.

Coal is not only burnt in our
homes for cooking and keeping us
warm. It is also burnt in large
quantities 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.

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

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

2. Where did the energy in the peanut originally come from?
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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:

Size of glass jar

Time taken for candle to go
out (s)

Small

Medium

Large

Extra Large

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

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

CONCLUSION:

Write a conclusion for the investigation.




QUESTIONS:

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

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

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

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?

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.
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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?










S ff

z

— i
E
z o

€€’

. €2°
Z /—7
€7 —e’
€ 3




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.

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

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




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.

Energy and Change
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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.

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

4. Explain your answer to question 2.

5. Describe an electrical circuit.

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.
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Picture

Safety tip

Never use an appliance that
has a broken cord or has
some of the metal wire
showing through the cord
casing.
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5. How is it possible that electricity that is generated at a power
station, reaches a TVi n a home that is far away from the
power station? Describe how the energy is transferred from a
power station to your home.

6. When should you NOT handle electricity or electrical
appliances?

7. 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.



8. Give a reason for the following statement: Do not play under
or near power lines or electric fences.

Chapter 2. Energy and electricity
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The pyramids in Egypt were built long before trucks and modern
transport w !.!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. The 5used 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.

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.

Chapter 4. Systems for moving things
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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?

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

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?

4. Identify the axle in the setup.

5. ldentify the wheel in the setup

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













The board makes bearings for the axles which are xed to
the wheels. The axles turn in the holes.

The next picture shows you the other 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.

A clip to hold telephone
cables to the wall.

How the cable clips can hold an
axle.

Energy and Change







2. You must now experiment with the di erent materials that
you have to make wheels and axles. Attach the setup to the
small box to test the wheels and axles.

3. Remember what you learned about how to attach axles to the
box and experiment with these di erent methods as well
(Hint: Bearings!)

4. Experiment with di erent sized wheels and nd the best
option.

5. Once you have tested and evaluated the di erent setups you
have made to see whether they m  ove easily, select the best
option and make an impr  oved tractor from the simple tractor
you made at the beginning of this chapter with the pencils.

6. Evaluate how far your impr  oved tractor can go if you give it a
push with an object in the small box.

QUESTIONS:
1. Do a drawing of your nal design for your impr ov ed tractor
below. Remember to label the di erent material s that you

used.




2. What did you decide was the best material to use for the
wheels and why?

3. What did you decide to use for the axles and why?

4. How did you attach the wheels to the axle in your nal
design?

5. How far could your tractor go after you gave i ta push and it
was carrying an object?

6. How would you impr  ove your design if you had to do it again?










What is wrong with these axles and how do you think the
tractor will m ove? What should Jojo do to impr  ove his
design?

4. When looking to bu y a pram, there are many di erent ones
available. Some have big wheels and some have small wheels.
Look at the pictures below.

4
This pram has small wheels. This pram has big wheels.

When do you think it would be best to us e a pram with small
wheels and when would a pram with big wheels be used?
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QUESTIONS:

Picture A
1. You are in South Africa. Find South Africa on the globe. Find
South Africa in  Picture A.

2. Was it daytime in South Africa, when the spacecraft took the
photo?

3. Was it daytime in Saudi Arabia? Hint: Use your globe to nd
Saudi Arabia and then nd it in Picture A to see ifitis day or
night.

4. Was it day time in Argentina when this photograph was
taken? Use the globe to help you locate Argentina. Explain
your answer.

5. The tip of Brazil is in the sun in Picture A. Is it morning or
afternoon in Brazil? Why?

Picture B

1. Look at Picture B. What part of the Earth is this picture
showing?

2. Can you see the lights on in Italy? When it is dark in Italy, is it
still light in Spain?

Chapter 1. Planet Earth
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1. Now stand so that bright light from the Sun shines across
your right cheek.

2. Turn slowly to your left . Turn your eyes towards the bright
place where the Sun is. You will see the Sun move to your
right while you m ove to the left.

3. Move your feet and turn further; you will see the Sun "go
down" over your right cheek.

4. When you have turned your back to the Sun, you cannot see
the bright light any more. That is like night-time in Africa.

5. Turn further to your left and you will see the Sun "rise" over
your left cheek. That is like sunrise in Africa.

QUESTIONS:

1. Which of your cheeks is like the west? That is where the Sun
appear to go down.

2. Which cheek is like the east, where the Sun appears to come up?

We see the Sun rise and m ove across the sky every day. But the
Sun does not really m ove; it only seems to m ove. Earth is spinning
round and round, and we are moving around with the Earth. The

Earth takes 24 hours to complete one full rotation.

Chapter 1. Planet Earth
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than Earth's orbit. Venus takes 225 Earth d ays to go once around
the Sun.

Mars is another planet you can see on some nights. Mars appears
as a small, orange dot in the sky. Mars takes 687 Earth d ays to go
once around the Sun.

You can also see Mercury, Jupiter and Saturn in the sky, but they
are harder to see than Venus and Mars. All the planets seem to
mov e along the same path that the Sun and Moon seem to m ove.

The planets move in orbits around the Sun. The orbits lie on the same
plane, as if they were 0 n a big atpla te.

The orbits of the outer planets are actually much bigger than what
is shown in this image. But, if we tried to draw the orbits to scale,
they de nitely would not t on this page!

Chapter 1. Planet Earth
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Planet istance @om Su * ( Length of string
% ((%+*/0)+"C (M)

Mercury 58 0.4

Venus 108 0.7

Earth 150 1.0

Mars 228 1.5

Jupiter 779 52

Saturn 1434 9.6

Uranus 2873 19.2

Neptune 4 495 30.0

3. Each group must cu t a circle out of the cardboard and write
the name of their planet and the actual distance from the Sun
on it.

4. Make a hole at one edge of the cardboard and tie the length
of string to it.

5. Now it is time to go outside to a big open space, like the
school eld!

6. Your teacher will be the Oun in the centre. She doeshotm ove
as the Sun does not move.

7. One member from each group must hand the "Sun" the end
of their length of string and then stretch out their length of
string.

8. Do this one at a time starting from Mercury and going out to
Neptune. Oou do not all need to be i n a straight line but can
be in di erent positions around the "Sun".

9. Place the strings on the ground, all stretched out in di erent
directions.

10. Walk around so that you can all see the scale model of the
solar system.

11. Now comes the tricky par t- making the planets orbit the Sun.

12. Select one learner from each  group to be the planet.

Chapter 1. Planet Earth
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Earth

If I lived on Mars , | would have to wait much longer for my

birthday. The reason is that is much bigger than
, and Mars takes to go around the
once.

Earth and beyond
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Imagine we could cu ta slice out of the Earth.

In the next picture you see what the Earth is like inside.

If we cut the slice out of the Earth, the Earth could look like this inside.

Earth and beyond
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3. Do a new drawing of yourself and the digging machine and
the hole. Your drawing must show the hole that the machine
makes if you let it go on until it cannot go further.

4. Do you think the same as you did, when you began this
chapter? Have you changed your ideas about the Earth?

5. Use the classroom globe to answer this question: If you dug a
hole straight down into the Earth from South Africa, and went
through the core of the Earth, where would the hole come
out? Draw a picture in the space below.

Earth and beyond
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People and animals break stones The constant impact from heavy
into smaller stones when they walk tractors driving through will break
over them. larger rocks up into smaller pieces.

The roots of plants also cause stones in the soil to rub together and break
up into smaller pieces.

Chapter 2. Surface of the Earth







3. Put the containeri n a place where everyone can see it every
day for two weeks.

4. Cover the container and make sure the mixture does not
evaporate and leave the brick dry.

QUESTIONS:

1. Draw the brick as it looks on Day 1.

2. Draw the brick as it looks on Day 14.

Chapter 2. Surface of the Earth




3. What changes have happened O QHe brick?

4. Has the part of the brick that is ab ov e the vinegar changed in
the same way as the part that is under the vinegar?

5. Have any parts of the brick fallen o to the bottom of the
container?

6. Write out the whole sentence in your book and complete it
with words from the word-box:

This equipment is a model of rock, not the real rock. The brick
a real rock and the vinegar water around the
roots of plants.

Word box: Use some of these words
represents
represents the real
is not

Making soil

Rocks break down and slowly change into sand. This change
needs thousands of years to take place because soil, wind and
water do it very slowly. But sand is not soil. More changes must
happen to sand before it is soll.

Earth and beyond







One pile will be rock grains. You will nd very small pieces of
rock and some pieces that are not so small. There will also be
some grains that are almost too small to see.

Another pile will be small bits of plants. You will nd very
small pieces of sticks, leaves and roots.

Another pile will be small bits of animals. You will nd very
small pieces of beetle shell, or legs, or wings of ies.

You may even n da small live animal! If you do nd one, do a
drawing of it on your paper and then let it go on the soil
outside.

QUESTIONS:

1. What colour is your soil? Use words like "dark brown", "grey"
"orange" or "yellow".

2. Complete the sentence: Soil has sand but it also has....

3. Draw some of the grains of rock (sand) that you nd. Draw
any small bits of plants or bits of dead animals that you see in
the soil. Draw any small living animals that you nd in the soil.
Then let them go, outside.

Earth and beyond
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QUESTIONS:

1. Did you notice any changes in the compost? Did you see
anything begin to grow in the compost?

2. What happens to the colour of the water that you pour back
in every week?

3. What do you think is in the water?

4. Why must you use the same water each week and not take
fresh water?

5. Why does the compost column become lower as the d ays go
by?

6. Where do you think the insects come from?

The grey hairy things that you see growing in the vegetable peels
are fungi, and they help to break down the peels. There are many
kinds of fungi and they have di erent colours.

Earth and beyond




When you see insects in the compost column, they may be fruit

ies that can get in through the air holes but they may also be
hatching from eggs that insects laid in the peels and leaves before
you put them into the plastic bottles. Do you remember in the rst
term when we did Life and living, we observed the life cycle of fruit
ies?

After abou t4 weeks, your compost willb e a dark colour and the
big pieces will have broken down into small pieces. You can pour

out the compost and mix an equal amount of sand with the

compost. Now you have mad e a little soil.

Microorganisms in the soill

When you looked at soil, you found sand grains, small bits of plants
and small bits of animals. But there was another group of things

you could not see, because they are too small. They are
microorganisms. They are alive and th ey are busy in soil, changing
dead plant and animal mat erial into substances that plants can use
and absorb through their roots.

If we work hard, we can make a small amount of good topsoil in a
term. Bu t a farmer needs good topsoil all over the farm. Nature
works all over the Earth but it works very slowly. Nature needs
abou t 1 000 years to make topsoil just 10 cm deep. If rain washes
away the topsoil  the farmer cannot grow good crops on that land.
Look at the picture below.

5

The topsoil has gone from this land, and the farmer can
never grow food here again.

Even if the farmer stops the erosion, it will be abou t 1 000 years
before nature can make new topsoil to replace the soil that has
gone.

Chapter 2. Surface of the Earth
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How could you do this investigation better?

CONCLUSION (what you learnt):

The di erence between our two soil samples is that...

You will see that your soil has some grains that are grains of sand,
some grains that are smaller and some that are so small you can't
see them.

Chapter 2. Surface of the Earth
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The types of soil.

Sandy soil is the soil you nd at the beach. It consists of large
gritty particles and very tiny bits of rock which we call grains of
sand. The grains of sand are coarse and the soil is loose.

Can you see how in the picture of sandy soil, the grains can fall

though your hand? It does not retain fertilisers. It is easily washed

or blown away. It becomes warm quickly o n a sunny day. Plants do
not grow well in sandy soil.

Sandy soil has lots of coarse grains of sand.

Chapter 2. Surface of the Earth
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2. Where is the water coming from?

3. How did the water get into the soil?

4. Some plants can live even when no rain falls. How do they
live?

Farmers know that soils are not all the same. They know that some
soils hold water well, and other soils do not hold water well.

An easy way to see how well soil holds water is to pour some water
into soil and let it run through into a bottle. Look at the rst

picture below. These two bottles are the same size. In the next
picture, the water is poured into the jar with the soil in it. Look at
the last picture - has all the water run through the soil?

Put the soil in a funnel, like this. Use two jars the same size.

Chapter 2. Surface of the Earth
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METHOD (What you must do):

Write out the instructions for how to carry out this investigation
below. Remember to number the steps.

RESULTS AND OBSERVATIONS:

What did you observe when doing this experiment?

Earth and beyond
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this experiment. Remember to label the axes of your graph and
give i t a heading.

How could O 5 4db this investigation better?

CONCLUSION (What you learnt):

Write a sentence where you give a conclusion about what you
learnt from this investigation. See if you can identify what types of
soil A an d B were.

Chapter 2. Surface of the Earth
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MATERIALS AND APPARATUS:

3 large jam tins
packet of radish seeds
some sand, enough to Il one tin

some loam soil, enoughto | | a tin. You can nd loam soil in a
vegetable garden

some clay soil, enough to Il the last tin (if you have a ccess to
clay soil)

a ruler
a measuring cup

a table spoon

METHOD:

1. Make ve small holes in the bottom of each tin, so that water
can drain out if there is too much water in the tin.

2. Fill one tin with sand, one tin with the loam soil, and the last
tin with clay soil.

3. Plant 10 radish seeds in each tin. C over the seeds by
sprinklin g a little of the sand or soil  over them.

4. Pour a cup of water into each tin. Remember to keep the
amount of water constant to make i t a fair test.

5. Now let the seeds begin to grow, perhaps on the windowsill in
the classroom to make sure that they have a light source.

6. Each day, giv e each ti n a tablespoon of water.

7. Observe the radish seeds growing for a week, and compare
them.

8. Measure the height of the radish plants growing in each type
of soil. Calculate the average seedling height for each sail

type.

9. Record your resultsi n a table.

Chapter 2. Surface of the Earth




RESULTS AND OBSERVATIONS:

Use the space below to draw a table to record your results from
measuring the height of the seedlings each day. Give your table a
heading.

Average height grown by seedlings in di erent soil types.

Loam soil Sandy soil Clay soil

bate (mm) (mm) (mm)

Now draw graphs to compare your results. A table is one way of
presenting results, bu t a graph gives a visual representation which
is sometimes easier to quickly understand and compare the results
from an experiment.

Earth and beyond




First draw a line graph to show the change in average height of the
seedlings grown in loam soil  over time.

Next, draw a bar graph to compare the average height of the
seedlings on the last day of your investigation for each soil type
used.

Chapter 2. Surface of the Earth
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4. Loam soil is topsoil. It ha s a good mixture of
soil. holds enough water for most
plants, not too much and not too little.

5. Plants need the nutrients in topsoil to make food by the

process of . Plants are food for most animals.
Some of these animals are food for meat-eating animals. So
without there will be no plants and no animals.

6. We have to stop top-soil washing away when it rains because
we need to grow

7. What is humus and where would you nd it?

Earth and beyond
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A large valley is forming due to soil Soil erosion due tow ater.
erosion.

When the wind and water put the sand grains down, we call this
deposition . The wind and water deposit the sand.

The wind is depositing sand in this corner of the school.
Deposition is happening here.

Sediments

When the sand grains collect on top of each other, they form a
sediment. Over time, new layers of of mud and sand are deposited

on the previous layers. Over a very long time, these sediments

become compacted and hardened and become sedimentary

rock. This happens because the grains of sand become glued

together, and other heavy sediments press down on the grains of

sand. Sediments lie on top of each other. We can actually see

these layers in sedimentary rock and they are sometimes di erent
colours. Find the sediments in the pictures below.

Chapter 3. Sedimentary rocks
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10
A sculpture made from limestone.

Glass is made from molten sand, and limestone is mixed with the
sand to make the glass stronger. Farmers use limestone to impr ove
their soll, if the soil is too acidic.

Limestone is even used in some medicines and cosmetics and as a
white pigment in toothpaste, paints and plastics!

Sandstone

Sandstone has bee n a popular building material since ancient
times, especially in houses and cathedrals around the world. This is
because it is quite soft and easy to carve. Houses in Lesotho and
the Free State were built from sandstone blocks.

11

A cathedral in England made from sandstone.

Sandstone comes in many di erent colours and so it is often used
decoratively, such as in decorative stones, in replaces, in
decorative columns and pillars in buildings and cathedrals and to
make statues and fountains. Since sandstone is easy to carve, but
does not weather, it is often used as paving stones and to make
walkw ays.

Chapter 3. Sedimentary rocks




12 13

Decorative columns made from Decorative carvings and columns
sandstone in India. made from sandstone on the front
of a building.

14

Paving blocks made from sandstone.

Shale

Shales is also used in buildings, especially a s a raw material to
make bricks. Shale also splits very easily into thin sheets and is
therefore used as as tiles for oors and roofs. Shale is used for
oors in some houses in South Africa.

15

Shale splits easily into thin tiles which can be used in
ooring and roofs.

Earth and beyond
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3. Explain how you would identify sedimentary rock in the
natural world around you.

4. Explain the di erence between erosion and deposition.
Provide a drawing to a ccompany your answer.

Chapter 3. Sedimentary rocks




5. Use the space below to draw a series of drawings to show
how a rock is broken down into smaller grains over time.

Label your drawing to explain the processes that are taking
place to break down the rock.
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12. Your "rock" should split open if you tap in the right place.
When it splits open, you will see a cast of a leaf o r a bone on
the top layer. The cast has the shape of the impression, but
the impression goes inward and the cast stands up.

QUESTIONS:

1. Look carefully at the cast and try to draw the leaf or the bone
as it really was.

2. Try to work out what kind of plant the leaf came from, or what
kind of animal the bone came from.

3. Is the cast (the shape) really a bone, or really a leaf?

4. Do you remember learning about plaster of Paris in the
second term in Matter and Materials? What properties of
plaster of Paris make it useful in this activity?

Earth and beyond




Now that you have seen an impression of an object can be
made by using Plaster of Paris, let's have a closer look at how a
dinosaur fossil w !.! made millions of years ago.

Look at the pictures below and read the explanations for each
stage of the fossil formation process.

Long, long ago, a dinosaur dies on the banks o f a river, such as this
triceratops in the picture.

The esh of the dinosaur decomposes, or other animals eat it. So,
only the skeleton remains.

There was a ood and the river rose and ¢ ov ered the skeleton with
mud and sand.

Chapter 4. Fossils




Over time, more oods deposit more layers of sand and mud over
the skeleton. Over thousands of years, the bottom layers start to

become compacted and turn into sedimentary rock. Under the

ground, water carried substances from rock into each little space

where a bone had been. Rock took the place of bone. We say the

bones were fossilised. A fossil bone has the same shape as the

original bone  but %mach heavier.

Millions of years later, the conditions of the environment ab ove the
skeleton may change. The rock is eroded and weathered over time
by wind and water and the fossil is exposed on the surface. A

scientist sees the fossil an d a great disc overy is made!

Earth and beyond
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