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Week 1
Unit 1: Arrangement of particles
Scientist use the word matter to talk about what everything around you is made of.
Even you are made of matter. Matter is made of very small particles. To help you
understand how small the particles are, do the following:






Hold a piece of paper in your hand
Hold it level with your eyes
Notice that the piece of paper is very thin.
Paper is made up of millions and millions of particles
A piece of paper is 10 000 particles thick.

In other words, it would take 10 000 particles stacked on top of each other to make the
thickness of a piece of paper.

A particle is the smallest part of a substance
Another thing about particles is that they move. Particles move all the time.
Sometimes they move slowly and sometimes they move fast. The speed and
distance that they move determines if the material or substance is a solid, liquid
or gas. The particles in a solid, liquid and gas are all arranged differently
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SOLIDS
LIQUIDS
The particles are
The particles are
closely packed in a closely packed, but
regular pattern
not in a regular
pattern

Arrangement of
particles
(look at the

diagram above)

Spacing

Movement

Shape
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The spaces
between the
particles are very
small
The particles in a
solid do not move
around, but
vibrate in one
place
Solids are hard and
keep their shape

GAS
The particles re far
apart with no
regular
arrangement

(look at the
diagram above)

(look at the
diagram above)

The spaces
between the
particles are small

The spaces
between the
particles are big

The particles in a
liquid can flow
past each other

The particles in a
gas move freely
and move very fast
in all directions

Liquids can be
poured and will
take the shape of
the container

Gases will take up
all the space of a
container and will
escape if the
container is not
sealed.
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Activity 1
 Redraw the diagram below

 Please complete the extra practice activity below.
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Week 2
Write the date, heading “check myself answers”
Copy down the table in your workbook and complete it.

In this unit you will learn about:
 Substances and materials that can form mixtures
 Mixtures that consist of two different materials
 Ways to separate mixtures
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Unit 2: Mixtures
When two or more different substances (or materials) combine together it forms
a mixture. The substance can be solid, liquid or gas. Sometimes the different
substances or materials are still visible and sometimes they are not visible.
Examples of mixtures
1) A mixture can consist of two or more solids, for example a mixture of paper
clips and drawing pins. When these substances are mixed together, the
individual paper clips and drawing pins can still be seen. The properties of
the paper clips and drawing pins have not changed.
2) A mixture can consist of a solid and liquid, for example a mixture of sand
and water. The sand and water. The sand and water are still visible in the
mixture. The properties of the water and the sand have not changed.
3) A mixture can consist of two liquids, for example oil and water. The oil and
water are still visible in the mixture. The properties of the oil and the water
have not changes. The oil and water can be separated.

Separating mixtures
In some of the mixtures, the materials are clearly visible. In other mixtures, some
of the materials disappear. There are many different ways to separate mixtures so
that the materials are visible again. It is easier to separate substances we can see.
Depending on the state and properties of these substances, we can physically
separate them through the following methods; sieving, filtering, hand sorting,
settling and decanting.
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Method 1: Hand sorting.
When a mixture consists of two or more solids that are big enough to be picked
up by hand, they can be separated through hand sorting.
Examples:
Dried fruit and nuts
A mixture of different sweets
Paper clips and drawing pins

Method 2: Sieving
When a mixture consists of two or more solid substances with particles of
different sizes, the smaller particles can be separated from the bigger particles
through sieving
Examples:
Sugar and flour
Fine stones and sand
The process involves pouring the
mixture through a sieve into a bowl.
Shaking the sieve so that the small
particles fall through the sieve and
the larger particles will remain in the
sieve
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Method 3: Settling
When a mixture consists of a solid and a
liquid. The heavier solid particles sink
(settle) to the bottom of the container.
The liquid can be poured out to separate
the substances (solid from the liquid) in
the mixture.
Example:
Sand and water

Method 4: Filtering
When a mixture consists of a solid and a liquid in which the particles of the solid
can still be seen in the liquid, the mixture can be strained through filter paper.
The liquid will move through the filter paper and collect in the container below.
The solid particles will collect in the filter.

Summary
Mixtures can consist of two or substances that have been mixed
together.
Types of mixtures:
 Solid and solid
 Solid and liquid
 Liquid and liquid
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Word
Mixture

Meaning
substance that is made up of two or
more simpler substances

separate

To divide into different groups or
parts, for example to separate pips
from fruit.

filtering

straining a liquid to remove
unwanted solids, for example a
water filter

sieving

To put 2 solids (a food substance or
other material) through a sieve.

decanting

gradually pour (a liquid) from one
container into another, typically in
order to separate out other
substances such as oil

hand sorting

Separating substances or objects
using hands

settling

If one part of a mixture is floating
you can skim it off the top using a
spoon scoop
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Activity.
Please complete the activities below (Classroom activity 1& 2 and
extra practice)
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Extra practice Activity
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Week 3
Unit 3: Solutions as Special Mixtures

SOLUTIONS
Solutions are also mixtures. Some solutions
are made by mixing a solid and a liquid. After
mixing the solid cannot be seen anymore. This
is known as a uniform solution, because the
different substances that make up the
solution cannot be distinguished

Dissolving a solid
Dissolving is a process of mixing a solid and a
liquid so that the solid is no longer visible. If
the sold dissolves in a liquid, it is said to be
soluble. If it does not dissolve, it is insoluble.

Word bank
Dissolve: when the particles of a substance
become evenly distributed between those
of the liquid.
Soluble: able to dissolve in a liquid
Solute: a solid that dissolves in a liquid
Solvent: a liquid is which the solute is
dissolved in
Solution: a mixture of two or substances
(solid and a liquid)
Uniform: the same throughout

The difference between dissolving and
melting:
Dissolving uses mixing to combine a solid and a liquid. Melting uses heat to convert a
solid to a liquid

Activity 1
1) Explain what happens when the following materials are mixed with water.
a) Mealie meal
b) Flour
c) Custard powder
d) Curry powder
e) Sugar
Z Saloojee
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Soluble Substances
Water is called the universal solvent because so many substances dissolve in it. A
solvent is the liquid into which the solute, usually a solid, is dissolved. Substances that
dissolve in water are soluble. When a soluble solid is added to a liquid solvent, it
dissolves into the liquid to from a solution.

Solution = solute (solid) + solvent (liquid)

When making sweet tea, the sugar is the solute and the hot water of the tea is the
solvent. The sweet tea is the solution.
During dissolving, the solute (solid) particles lose their regular arrangement as they are
in a solid. The particles of the solute (solid) disperse (move) into the spaces between the
solvent (liquid) particles. The particles of the solute (solid) will move about in the
solvent (liquid) until they are evenly spread out throughout the solvent (liquid)
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Complete the Activities below

It is believed that over millions of years, salt from the land has been washed into the sea
the salt has dissolved in the sea water. Sea water tastes salty because of all the dissolved
salts. The sea water is the solvent and the salt is solute. The solution is the mixture of sea
water and salt.

Discussion:
How can the water and salt be separated?

Activity
a) Explain the Method of separating salt from water.
b) Explain why the hand sorting method cannot be used to separate the salt from
the water.
c) Explain why sieving the water and salt through a sieve would not work.
d) Explain why settling and filtering would not work.
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WEEK 4
Recovering soluble substances from a solution.
In a solution we can recover a soluble substance from a solvent by evaporation.
You already know that when a solid substance dissolves in water, it forms a solution.
The particles of the solute (solid) separate and disperse through the solvent (water).

When this solution is heated, and uncovered, the solvent (liquid) particles begin to boil
and change into a gas and evaporate. As the gas evaporates, the solid particles of the
solute are left behind in the container.

Word bank
Evaporation: a process that
happens when a material
changes from a liquid to a gas
state.
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Saturated solutions
Only a certain amount of solid can be dissolved in a liquid. If a small amount of solid is
added to a liquid, the solid will dissolve easily into the liquid to form a solution. A
solution in which all of the solute (solid) is completely dissolved is called an unsaturated
solution.
If more and more solute (solid) is mixed into the solution, the solid eventually begins to
settle at the bottom of the beaker. This solution has become saturated. A solution is
saturated when no more solute (solid) can dissolve in a given amount of solvent (liquid)
More solute (solid) will dissolve in a hotter solvent (liquid) compared to a colder solvent
(liquid).
Example: more salt can dissolve in hot water compared to dissolving the same amount
of cold water.

Word bank:
Saturated: when no more of a
solute (solid) can be dissolve in
a solution.
Unsaturated: when more of a
solute (solid) can still dissolve in
a solution)
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Insoluble Substances
A solid that does not dissolve in a liquid is insoluble. Insoluble substances do not form
solutions because they can still be seen after being mixed into the liquid. Substances
that are insoluble may float on the surface, sink to the bottom, or float in the body of
the liquid. Sand is an example of an insoluble substance that settles to the bottom of a
container when mixed with water.

Insoluble substances:





Can be seen in the liquid.
Make the solution look cloudy
Settle in the mixture
Can be separated through, filtering or settling

The sane is INSOLUBLE.
It has SETTLED at the
bottom of the glass

The oil is
INSOLUBLE. In the
picture you can see
it floating on the
surface of the water
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SUMMARY
 A solution consists of a solute (solid) that is dissolved in a
solvent (liquid)
 Substances can be described as soluble (dissolves in a liquid)
and insoluble (cannot dissolve)
 Some substances such as salt and sugar are soluble in water.
 Some substances such as sand, flour and custard powder are
insoluble in water.
 When substances are still clearly visible after mixing, the
substance is insoluble.
 Insoluble substances can be separated by settling and filtering.
 If more of a solute can dissolve in water, the solution is
unsaturated.
 If no more of a soluble substance will dissolve in water, the
solution is saturated.
 Crystallization takes place when water evaporates from a
solution and solid crystals are formed.
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Activity
Please complete the activities below:
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Extra Practice
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