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Properties Of Water

UNIT 6
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A space for your questions

Discussion: Water Everywhere

1. Water Everywhere

2. Water As A Solvent

3. Can Water Climb?

Demonstration: Changing Water

4. The Water Cycle
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Water is all around you. There is water in ponds and puddles. Water comes down as rain and
there is water underground. Life flourishes on earth because of water. All living things contain
water. Almost two thirds of the human body is made up of water. All animals and plants contain a
large amount of water in their bodies. When you pluck a green leaf, you can often see the sap
running out.Plant sap is made of water.  Water is so much a part of  life that you may not think
about it often. Yet water is a unique substance with many interesting properties.

�  Reading

Properties Of Water

Water Everywhere
You will learn about
Why water is a unique substance
Water as a good solvent
Water as a solid, liquid and gas

1
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Water has another useful property. It is an excellent
solvent.  It dissolves many substances easily. Notice
how a  spoonful of salt seems to disappear when you
mix it into a glass of water. The salt dissolves in water.
Can you name other substances that dissolve easily in
water?

Water is a substance that can change its form easily. It exists as a solid, liquid and gas around
you. You see it as a liquid in puddles after the rain. The water in the puddle evaporates and turns
into water vapour, a gas, which mixes with the air around. Water also evaporates and changes
into a gas when it is heated. Water freezes and turns into solid ice when it is very cold. In some
parts of the world, the ground is covered in ice in cold weather.

Water as an excellent solvent.

Water flows easily. Put a drop of water on a leaf and
watch how it flows. Can you make it flow slower and
faster?  Have you observed rain water flowing down a
hillside? It carries mud and small stones with it. As wa-
ter flows it is able to carry substances along. Water flows
and carries along many substances that living things
need.

In this unit you will be studying about the properties of water and how these properties make
water such a useful substance for life on earth.
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Many substances dissolve easily in water. Salt, urea, sugar are examples of solids that dissolve
easily in water. Gases like oxygen and carbon dioxide also dissolve in water. This property of
water makes it useful in many ways.

Plants need water to survive. Water dissolves many nutrients in the soil. When plants absorb
water from the soil, these nutrients are also absorbed. As the water moves through the stems
and leaves, these nutrients are transfered to different parts of the plant.

Water As A Solvent
You will learn about
How water is a good solvent
How this property helps plants and animals
How this property of water can be harmful

2

The blood in the bodies of animals is also mostly water. Other substances are mixed with the
water to make up blood. Nutrients and oxygen are carried along by the blood as it flows through
the body. These travel to different parts of the body where they are needed.

Plants get nutrients which are dissolved in water

� Reading

Properties Of Water
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The water in ponds and rivers has oxygen dissolved in it. You can see the bubbles of dissolved
oxygen coming out of the water when water is heated in a vessel. Fish and other aquatic animals
breathe the oxygen that is dissolved in the water in which they live. Living things depend on
waters’ ability to dissolve different substances and to flow carrying these substances along.

Water also dissolves substances in the rocks and soil over which it flows.  The water you drink
has some of these  dissolved substances in it. They are present in such small quantities that you
cannot usually taste them. Have you noticed the white substances that are deposited on the
surface of vessels in which you heat water? These are some of the substances that were dissolved
in the water.

Water dissolves polluting substances as easily as it dissolves useful substances. Sometimes
the substances dissolved in water can be harmful to living things.  Water dissolves poisonous
chemicals like the pesticides sprayed on crops. Water carries these chemicals into streams,
ponds and groundwater. Plants, animals and people who use this  polluted water can get
poisoned by these chemicals.

Fish breathe oxygen which is dissolved in water.

Polluted water has many dangerous chemicals dissolved in it.
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You would have observed how water flows down a slope. Can water climb up as well? Do this
experiment and see.

What you have to do:
With the chalk:

1. Take a stick of chalk and make a mark at 1 cm, 2cm and 3cm from its base.

2. Pour some water in the plate. Keep the stick of chalk standing in the plate. Watch as the
water climbs up the chalk and wets it.

3. Observe how long it takes for the water to climb 1cm, 2cm and 3cm up the stick of chalk.

4. Note down your observations.

5. Draw a picture of the chalk in the plate of water and label it.

�Try it yourself

Can Water Climb?
What you need
A beaker
Dry soil to fill the beaker
A stick of chalk
A flat saucer or plate
A watch or clock

3

Properties Of Water
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With the beaker and soil:

1. Make a mark at  2cm, 3cm, 4cm and 5cm from the base of the beaker using a sketch pen.

2. Pour  2 cm of water in the glass.

3. Fill the glass with dry soil. Watch the water climb up through the soil.

4. How long does the water take to reach up to a height of 4cm and 5cm from the bottom of
the glass. Note down what you observed.

What happened:

1. Water can climb upwards through tiny spaces between solid particles. This property of
water which makes it move through tiny openings is called capillarity.

2. In the experiments you just did, water climbs through tiny spaces in the chalk and through
the tiny spaces between particles of soil because of capillarity.

3. A piece of cloth or paper dipped in water absorbs water because of this property.

4. Water moves up through the tiny tubes inside the roots and stems of plants because of
capillarity.
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Water is found in different forms on Earth . Water is in the form of vapour and rainclouds in the
atmosphere. Water in its liquid form is found in the oceans, rivers and ponds on the Earths
surface. There is water below the Earth’s surface as groundwater. Water in its solid form is found
as ice and snow in cold places.

In the previous experiments you observed how water can change its form from a solid (ice) to a
liquid and to a gas (vapour). Water changes continuously from one form to another because of
heat from the Sun. Water also flows from one place to another on land. It moves constantly from
one place to another in the atmosphere.

Water on the surface of the earth, in the oceans, rivers or puddles is continuously changing into
water vapour. This process of liquid water changing into vapour is called evaporation. Water
also evaporates from plants through the surface of the leaves. This process is called
transpiration.  Evaporation is faster on a hot day than on a cold day. Water vapour rises into the
atmosphere.

As the water vapour in the atmosphere begins to rise upwards, it cools down and condenses
into tiny droplets of water. A collection of millions of water droplets which hang suspended in the
atmosphere makes a cloud. Many of these droplets join together to form a drop of rain.
When the drops of water in a cloud become too heavy they fall down as rain. In some places
water comes down in the form of ice or snow. The falling down of water as rain, hail or snow from
clouds to the Earth is called precipitation.

Some of the rain that falls on the ground seeps into the ground. The water collects under the soil
and is called groundwater. Some of the rain water flows on the surface of the land into tanks
and streams. This water is called run off.

The water in streams usually flows into rivers and lakes. The water in rivers and lakes is called
freshwater. It has very little salt dissolved in it. Many rivers flow into the oceans and seas. As the
water flows over rocks they dissolve and carry salts into the sea. The water in the oceans is salty.

The continuous changing of water from one form to another, and its movement from one place  to
another is called the Water Cycle. There are different stages in the Water Cycle which are
shown in the illustration.

� Reading

The Water Cycle
You will learn about
The different stages in the water cycle

4

Properties Of Water
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The water cycle
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I         Answer these questions:

1. What is capillarity?

2. What is evaporation?

2. What is transpiration?

3. What is condensation?

4. How does rain water reach underground?

5. What is the Water cycle?

6. Name at least 5 different stages in the water cycle.

7. How are clouds formed?

8. Water is a good solvent. How does this property of water help fish survive?

9. How do pesticides pollute water?

II     Water has many properties. Can you fill in the appropriate property and complete these
sentences. Here a few words that may help you:

flow, evaporate, dissolve, creep and climb up, freeze

1. There is ice and snow in some parts of the world because water can
___________________________________________________________________

2. The roots of plants can get water from the ground because water can
___________________________________________________________________

3. River water eventually reaches the ocean because water can
___________________________________________________________________

4. There is water vapour in the atmosphere because water can
___________________________________________________________________

5. Water is very useful to living things because it can _______________many substances.

Properties Of Water

Review
You must do this work independently.
You can refer to all the worksheets and cards you have used.
Answer these questions in your notebook.
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Using Water

UNIT 7
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A space for your questions

Discussion: Where Is All The Water?

1. Where Is All The Water?

Demonstration: Where Does Our Water Come From?

2. Where Does Our Water Come From?

3. Water Quality

4. Getting Clean Water

5. Taking Care Of Our Water

Discussion: Preparing For A Water Survey
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Water is all around us. There is water vapour in the air and under the ground. Water is found as
a liquid, a solid and a gas on the Earth. Water covers nearly three-fourths of the Earth’s surface.

If you look at a map of the world you will see that most of the water is in the oceans and seas.
Oceans and seas contain water with a lot of salt dissolved in it. This water is called saltwater.
Humans cannot use this water because it is too salty.

� Reading

Where Is All The Water?
You will learn about
Distribution of water on earth
Saltwater and freshwater

1

Using Water

1
2

Saltwater in the oceans and seas covers three quarters of the Earth’s surface

Arctic Ocean

Pacific Ocean

Atlantic Ocean

Pacific Ocean

Southern Ocean

Indian
Ocean
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Water found in rivers, lakes, icecaps and underground has very little salt dissolved in it. Such
water is called freshwater.  Only 3 percent of the water on Earth is freshwater. But it is an
important source of water for land living plants and animals which need freshwater to survive.
Most of the freshwater on Earth is frozen in the ice-caps which are found at the poles of the
Earth where it is very cold. Less that 1 per cent of the Earth’s water is in lakes, ponds, rivers and
groundwater. This water is available for human use.

Freshwater water is distributed unevenly on Earth. Some places have access to water from
rivers, lakes or groundwater. Some places, like deserts,  are so dry that people cannot live there
for long.

3

4

Most of the Earth’s freshwater is frozen in the ice near the Poles

Deserts are places with very little water
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Water distribution also varies with the seasons. In many parts of India people wait for the rains
during the monsoons. They depend on this water to irrigate their crops and fill up tanks, ponds
and wells. In the dry season many crops cannot grow since there is too little water.

There appears to be so much water on Earth, yet water is a resource that is often scarce. It is
also a resource that all living creatures on earth share. If one person or community uses too
much water or contaminates it, other people and living creatures are also affected. Hence, we
need to use water carefully and take care of this common resource.

5

6

Freshwater distribution on Earth

Freshwater

Saltwater

Freshwater under the ground

Freshwater in rivers, lakes and ponds

Freshwater in icecaps

Water distribution on Earth
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� Reading

Where Does Our Water Come
From?
You will learn about
Groundwater
Percolation
Aquifer

2

Using Water

When you look at the map of India you can see many sources of freshwater. There is freshwater
in lakes and in the rivers. Some of these lakes and rivers have water in them all year round.
People who live near such sources depend on them for their water.

1

Cauvery

Narmada

Brahmaputra

Indus

G
odavari

Krishna

Ganga
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There is another source of water which is not visible. It lies under the surface of the land. This
water is called groundwater. Groundwater is a very important source of water for people in
most parts of the world.

About one-third of all the fresh water in the world is found underground. In your village and school
you probably depend entirely on groundwater to meet your needs.

Groundwater is an important part of the Water Cycle. Just as water above the ground flows from
one place to another, groundwater flows from place to place under the ground.

Let’s learn about groundwater in more detail. Some of the water that falls as rain seeps into the
ground. There are tiny spaces between particles in the soil. Water travels down through these
spaces. This process of water seeping down through soil and rock is called percolation. Soil
has several porous layers through which water can percolate. Below the soil there are layers of
rock. Some rocks have tiny gaps through which the water can percolate. These are called
porous rocks.

Below the layers of porous rock there is a layer of rock which is not porous. This layer is called
the bedrock. Water which has reached these rocks cannot seep down any further. The water
remains above this layer and occupies the spaces between the particles of surrounding rock.
The layer of  water which accumulates under the ground amongst the rocks is called an aquifer.
Water can move around easily in an aquifer. It flows down any slope along the bedrock. So it can
travel underground from a higher level to a lower level.

2
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Porous soil and rock

aquifer

bedrock
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When a bore well is drilled it reaches the aquifer. Groundwater is pumped out from the aquifer.
As water is pumped out of the aquifer the water level falls   Different bore wells in a region are
pumping water from the same aquifer. If one person pumps out too much water, others may not
have enough for their use. All the bore wells in the region can then dry up.

7

8 When it rains, water again percolates into the ground and recharges the aquifer. After a dry
summer bore wells may  become dry. This happens when too much water has been pumped out
from the aquifer. The amount of water that has seeped down is not sufficient to recharge (or
replace) the water that was used up.

Borewell Surface well

Aquifer

Bedrock

Porous rock
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� Reading

Water Quality
You will learn about
Water quality
Hard and soft water
How water gets contaminated

3

Using Water

Water comes from many different sources. Drinking water may come from a tap in the village.
You may wash clothes in the village tank. Farmers may depend on  rainwater for their crops. The
water from each of these sources is of a different quality.

Water quality  depends on what is mixed in the water. Water from different sources has different
substances mixed into it. Some of the substances mixed in water are visible. For example, mud
and other particles may be floating in the water from the village tank. Sometimes the substances
mixed in water are invisible. For example water from the tap may look clear but it usually has
substances dissolved in it. When you boil such water you can see the dissolved substances
deposited on the edges of the vessel. Stagnant water or waste water often has tiny organisms
called bacteria or germs in it.

Have you noticed that drinking water from different sources has different tastes. Water from the
tap in your village may have a different taste from the water in another village. This is because of
the different substances dissolved in water.

Water is cleaned in different ways depending on what it is used for. Muddy water can be used to
irrigate the fields. Bath water that has particles floating in it may need to be filtered. Drinking
water may have to be filtered and boiled to kill the bacteria that could cause disease.

Water quality can also be determined in another way.
Water from some sources lathers very easily. When you
add soap and work up a lather there is a lot of foam. Water
that lathers easily is called soft water. Rain water is an
example of soft water. Water that does not lather easily is
called hard water. Hard water has substances dissolved
in it which prevent it from forming a lather. Drinking hard
water can be bad for health.

Water quality is affected by many factors. As water seeps
through the ground it dissolves substances present in the
soil. This can make water hard. Groundwater can also
get contaminated when pesticides and fertilizers used
for agriculture mix with the water as it seeps into the
ground. Water also gets contaminated when wastewater
from homes flows into water bodies like ponds, rivers or
tanks.

In cities water can get contaminated by coming into contact with sewage from homes. In industrial
areas water may get polluted by poisonous substances that are released from factories into the
ground or into rivers and lakes.
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4

� Reading

Getting Clean Water
You will learn about
Different ways to purify water
Distillation

4

Using Water

Water from many sources may not be pure enough to drink. Water has to be purified before it
can be used. There are many ways of cleaning water depending on what needs to be removed
from the water. Can you think of some ways of purifying water that you have tried? You have used
a filter paper, cloth or a sieve to remove mud or other particles that were visible in water.

Substances that are dissolved in water cannot be filtered out  Distillation is  a method that can
be used to remove dissolved substances. Distillation is the process of heating water so that
the water evaporates while the dissolved substances are left behind. The water vapour is collected
and cooled to get liquid water again. This water is very pure. Water is usually distilled using
special equipment.

Nature has it’s own way of distilling water. When water evaporates due to the heat of the sun, the
impurities in the water are left behind. The water vapour  condenses into water droplets in the
clouds and comes down as rain. Rainwater is usually very pure, especially if the air is clean and
unpolluted.

1

2

3

A solar distiller uses the sun’s heat to purify water. A solar distiller consists of a large vessel
which contains impure water which is covered by a sloping transparent roof. Water in the distiller
evaporates because of the suns heat and droplets of pure water condense on the sloping roof.
The droplets slide down the roof and are collected in a container.

Water droplets
Water vapour
Glass cover

Pure waterImpure water

Collector

5 Boiling water is another easy and effective way to purify drinking
water. Water from open wells and ponds may have
microorganisms which cause diseases like diarrhea, jaundice
and cholera. When water is boiled for 5 to 10 minutes these
microorganisms are killed.
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� ReadingTaking Care Of Our Water
You will learn about
Different ways to conserve water
Drip irrigation
Rainwater harvesting
Check dams and percolation tanks

5

Using Water

Water is a precious resource which humans, plants and other animals need.  It is essential to
take care of water resources so that there will be enough for present and future needs.

As human population increases, usable water supplies are decreasing and getting more polluted
all over the world. Talk to your grandparents and find out. Whether water is becoming scarcer in
your own village or community compared to fifty years ago.

Water supplies gets polluted when poisonous substances mix with the water. One of the ways
this can happen is by the excessive use of chemical pesticides and fertilizers. These chemicals
seep into the soil and reach the aquifer below. The groundwater gets contaminated. Drinking
polluted groundwater can make people and animals sick. One way of preventing groundwater
pollution is by reducing the use of chemical pesticides and fertilizers. Another way is to stop
dumping industrial and household wastes into water sources.

3

2
1
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Water also needs to be conserved. Conserving water means saving water and using it wisely.
There are many ways by which water can be conserved.  The best ways to conserve water is to
use it carefully and consume less of it.

Think of some ways that water usage can be reduced around you. Have you ever observed how
much water it takes to grow rice? It takes about 4500 litres (or about 22 big buckets) of water to
grow just 1 kg of rice! Some crops like rice need a lot of water. Most of the water in a rice field
evaporates, and only a little of it is used by the plant. Growing crops which need less water, like
ragi and jowar, in dry regions is a good way to conserve water.

Using drip irrigation  is another way to conserve water while farming. Drip irrigation is a method
by which water is sent through thin pipes in the field. Only the roots of the plants are watered.
Water is saved in this method since very little water is lost by evaporation.

Each one of you can also save water. Have you ever noticed a tap
that is dripping around you?  A dripping tap can waste many buckets
of water in a day. If you make sure that all taps are tightly closed you
will help to conserve water. Think of other ways you can conserve
water.

4
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Rainwater harvesting is another way of conserving water. Rainwater harvesting is catching
and saving rain water where it falls. This can be done in several ways. In homes, the water falling
on the roof of a building can be collected in a  storage tank. This water can be used when it is
needed. Rainwater can also be sent directly into a pit in the ground from where it will recharge
the groundwater.

8
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Check dams and percolation tanks are another way to harvest rainwater around the village.
Check dams are small earthen dams built across the path of a water channel. They prevent
water from flowing away. Percolation tanks are large tanks with a big earthen dam or bund on
one side. Rainwater is channeled and stored in these tanks. Water held in these tanks recharges
the underground aquifer. The water stored in these tanks can also be used for irrigation and
other purposes. Tanks also prevent soil erosion. The silt that collects in the tanks can be used to
fertilize the soil.

9
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I Answer these questions in a few sentences each:

1. What is freshwater? Where is freshwater found on Earth?

2. What is an aquifer?

3. What is the difference between hard water and soft water?

4. Give one example of hard water and one example of soft water.

5. How does water become hard?

6. Draw a diagram of a bore well and aquifer and label the following :

bedrock, porous rock, aquifer, borewell.

7. Why do some bore wells dry up?

8. List at least 3 different ways in which drinking water can be purified.

9. What is rainwater harvesting?

10. How can check dams and percolation tanks help to conserve water?

11. How can pesticides and fertilizers affect water quality?

12. How does vegetation help to conserve groundwater?

Using Water

Review
You must do this work independently.
You can refer to all the worksheets and cards you have used.
Answer these questions in your notebook.




