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Lesson 1: Properties of Water

Chemistry is the study of matter and its changes. Matter is all around you. It is anything that has
mass and takes up space. Water is matter, the air you breathe is matter, the food you eat is
matter, and the chair you sit on is matter. As you can see, matter exists in many different forms.

However, in all its forms, matter is alike in one important way: all matter is made from atoms.

If you took a grain of rock salt and crushed it into smaller pieces, it would still be salt. If it was
ground into even tinier grains, the smallest would still be salt. It would still act and taste like salt.
That grain of rock salt is made of billions of salt molecules. If we could cut one of those
molecules apart, we would discover that it is made of atoms. Table salt, for example, is made
from two types of atoms: sodium and chlorine. If someone asked, ‘Would you like sodium
chloride on your chips or hamburger?” you could say, ‘Yes,” because that’s the scientific name for

ordinary table salt.
The Three States of Matter

Matter comes in different forms, or states, and you’ve most likely seen the three most common
states: solid, liquid, and gas. Let's take water as an example of how these states of matter behave

and interact on Earth.

PARTICLE ARRANGEMENT IN
STATES OF MATTER

Solids Liquids Gases

OO. 0O Q
L [0

All solids have a fixed shape and volume. When water is in its solid form—ice—it has a fixed

Solid

shape and volume. The molecules in ice are packed closely together and only vibrate in place.
This is why ice feels hard and rigid. Water freezes into ice at 0°C, and as you’ll see, it can change

back into a liquid or a gas under different conditions.
Liquid
Liquids also have a fixed volume but they take the shape of the container. Liquid water is the

form we are most familiar with in everyday life. In this state, water has a fixed volume but takes
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the shape of the container it is in. The molecules in liquid water move around more freely than in

ice, but do not spread out like a gas.
Gas

Gas has no shape or fixed volume. In its gas form, water becomes water vapour, which we
cannot see with the naked eye. The molecules in a gas are far apart and move very quickly. When
water evaporates from oceans, lakes, and rivers, it turns into water vapour and rises into the air.
This gas phase of water is vital for processes such as the water cycle, which keeps Earth’s water

constantly moving.

The Movement of Water on Earth

Freezing & Melting

Ve

Water is unique because it regularly changes between solid, liquid, and gas as part of the natural
processes happening around us. These changes are a key part of the water cycle, which moves
water between the atmosphere, land, and oceans.

Evaporation: This is when liquid water heats up and turns into water vapour. It happens when
the sun warms the water in oceans, rivers, or even puddles, and the water molecules gain enough
energy to escape into the air as a gas.

Condensation: Once the water vapour rises high into the atmosphere, it cools down. The
molecules slow down and come closer together, forming liquid water again. This process is called

condensation. It forms clouds, which are made of tiny water droplets.
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Precipitation: Eventually, the water droplets in clouds combine to become larger and heavier.
When they get too heavy, they fall back to Earth as rain, snow, or hail. This process is known as

precipitation.

Freezing and Melting: In cold regions or during winter, liquid water can freeze and turn into
solid ice. Glaciers and ice caps are large bodies of frozen water. When temperatures rise, this ice

melts back into liquid water, feeding into rivers and oceans.

This constant movement of water—changing from a liquid to a gas and back again, or from a
liquid to a solid—is essential for life on Earth. Without this movement, known as the water
cycle, the Earth would be very different. The water cycle helps to distribute heat across the

planet and brings fresh water to land, which plants, animals, and humans all depend on.
Properties of Matter

Now that we’ve talked about the three main states of matter, let’s explore the key properties that
all forms of matter share. Understanding these properties will help you to identify and compare
different materials in your daily life.

Mass and V olume

e Mass: This is the amount of matter in an object. We usually measure mass in grams or
kilograms.

¢ Volume: This is the amount of space that an object takes up. For liquids, volume is
measured in litres or millilitres, while for solids, we can calculate the volume based on

their shape.

Density, Bugyancy and Surface Tension

Density is a property that combines both mass and volume. It tells us how much matter is
packed into a certain space. You can think of it as how tightly the molecules are arranged in an
object. For example, ice floats on water because it is less dense—its molecules are spaced further
apart than those in liquid water. Density is a useful property when we want to compare

substances.
Activity 1: Add some water to a glass, then add the same amount of oil. Observe what happens.

Buoyancy is closely related to density. It refers to an object’s
ability to float in a fluid (like water or air). An object will float if
its density is less than the density of the fluid it's in, and it will
sink if its density is greater. This is why ice floats on water, and
why ships, despite being made of dense metal, float—because
their overall density (including the air inside them) is less than

that of water.

Another interesting property related to water is surface tension.

Surface tension occurs because the molecules at the surface of a

liquid, like water, are more tightly attracted to each other,

creating a ‘skin’ on the surface. This is why small, dense objects like a paperclip can float on
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water even though they are denser than water—they rest on the surface without breaking the
surface tension. Both buoyancy and surface tension show how density plays a role in the way

objects interact with fluids.

TEST WHAT YOU KNOW

Answer the below questions orally. Watch the Chemistry Links videos and write up what you
have learnt in this lesson in your science notebook. Use the questions as writing prompts for

your notebook and include relevant illustrations.

Questions to Answer

What is matter?

What are the three main states of matter?

How do molecules behave in a solid?

What happens to water molecules when they turn into gas?

What happened when you poured oil on top of water?

Explain how water vapour forms clouds.

What is evaporation?

Why does ice float in water?

. How is mass different from volume?

0. Describe one way water moves between its different states on Earth.

e R A il ol A
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