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the substance doesn’t change, no matter
which part of the substance you take  for
examination.

For example, whichever part of a pure
gold biscuit is taken as a sample, the
composition is found to be same
throughout. (See fig.-.2)

Fig-2: Pure gold biscuit

But, the composition in mixtures is not
always same. The composition in some
mixtures change, depending on the part
you have taken as a sample.

Fig-3: Mixture

A mixture is generally made of two or
more components that are not chemically
combined. The substances in a mixture
retain their own properties, and they can
be physically separated.
 •  What would you notice from the fig.- 4a
and 4b?

Fig-4: (a) Pure substance   4(b) Mixture

Types of mixtures
You have learnt about a mixture.  Do

you know the types of mixtures? What are
they? Let’s find out.

Mixtures can be in solid, liquid
gaseous states or the combination of these
three states.

Activity-2
Finding out homogeneous and
heterogeneous mixtures

Take two test tubes, Now  add one tea
spoon of salt to both the test tubes. Fill
one test tube with water and other with
kerosene and stir them.

• What do you notice ?
In the first test tube you can observe

that the salt dissolves completely. Such
types of mixtures are called homogeneous
mixtures. In other test tube salt is not
dissolved. What do you conclude from
this? Think!

In a homogeneous mixture the
components of mixture are uniformly
distributed throughout the bulk. The
components of a homogeneous mixture are
too intimately mixed up that  it will be
difficult to distinguish them from one
another by visual observation. For example
air is a homogeneous mixture of many gases.

We all prepare a drink ‘lemonade’  and
enjoy its taste. It is a mixture of water,
sugar, lemon juice and salt. Is it
homogeneous or not? If you  taste a
spoonful of lemonade, it tastes the same
throughout. The particles of sugar lemon
juice and salt are evenly distributed in this
solution and we cannot see the
components separately. We call such
mixtures as homogeneous mixtures.
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• Can you give few more examples  of this
kind?
You have observed in the above activity

the salt added to kerosene has not dissolved
in it. Mixtures of this type are called
heterogeneous mixtures. Heterogeneous
mixture is a mixture made up of different
substances. Which are not uniformly
distributed in it. For example the mixtures
“oil and vinegar’’, “naphthalene and water’’
are heterogeneous mixtures.

Thus we can conclude that mixtures are of
two types homogeneous and heterogeneous. Do
you know that these can again be classified into
different kinds? Let us find out.

Solutions
All of us enjoy drinking soda water and

lemonade. We know that they are
examples of  homogeneous mixtures. The
homogeneous mixture of two or more
substances from which we can not seperate
its components by the process of filteration
is called a solution. Solutions can be in
the form of solids, liquids, or gases. A
solution has minimum two components, a
solvent and a solute.The component of the
solution that dissolves the other
component in it (usually the component
present in larger quantity) is called
solvent. The component of solution usually
the component present in lesser quantity
that is dissolved in the  solvent is called
solute.

A  solution of sugar is  prepared by
dissolving the sugar in water.  In this solution,
sugar (solid) is the solute and water (liquid)
is the solvent. In the solution of iodine in
alcohol (tincture of iodine) iodine (solid)
is the solute and alcohol (liquid) is the

solvent. All the aerated drinks are liquid
solutions containing carbon dioxide (gas) as
solute and water as solvent.

Can you give some more examples for
solutions and tell the solute and solvent
present in those solutions?

Think and discuss

 •“All the solutions are mixtures, but not
all mixtures are solutions”. Discuss
about the validity of  the statement and
give reasons to support your argument.

 •Usually we think of a solution as a
liquid that contains either a solid,
liquid or a gas dissolved in it. But,
we can have solid solutions. Can
you give some examples?

Properties of a solution
In a solution the particles are  so small

in size that we cannot see them with our
naked eyes. They do not scatter a beam of
light passing through the solution and
hence the path of light is not visible in a
solution.

• Can you prove this with an experiment?

• If the solution is diluted, can the path
of light be visible?
One more interesting property of

solution is that, the solute particles do not
settle down when left undisturbed.  Can
you give a reason? If the solute particles
are settling down in a solution can we call
it as a homogeneous mixture?

• What would happen if you add a little
more solute to a solvent?

• How do you determine the percentage
of the solute  present in a solution?
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Concentration of a solution
Can we dissolve as much solute as we

want in a given solvent? How do you decide
the amount of  solute that dissolves in a
solvent.

Solubility is the number of grams of a
solute that desolves in 100g. of solvent to
form a saturated solution at a given
temperature.

For example, take one gram of sugar
and add 50ml of water to it.  Also take
30gm of sugar and add the same amount
of water to it in another beaker. Which one
of the above solutions is called as dilute
and which one is called concentrated?

Activity-3

Preparation of saturated and
unsaturated solutions

Take 50 ml of water in an empty cup.
Add one spoon of sugar to the water in
the cup and stir until it dissolves. Keep on
adding sugar to the cup and stir till no more
sugar can be dissolved in it. How many
spoons of sugar is added ?

Fig.5: Adding Sugar to water

When no more solute can be dissolved in
the solution at a certain temperature, it is
said to be a saturated solution. In a

saturated solution, equilibrium with the
undissolved solute at a certain temperature.
If the amount of solute present in a solution
is less than that in the saturated solution, is
called an unsaturated solution.
Now take the solution prepared by you into
a beaker and heat it slowly by 5° to 6oC
above the Room Temperature (do not boil).
The undissolved solute dissolves. Add
some more sugar to this solution. You
notice that more sugar dissolves in it easily
when it is heated.

Fig.6: Adding more sugar to water

Find out whether this is true for the salt
solution also.

Activity-4
Factors affecting the rate of
dissolving

Take three glass beakers and fill each
of them with 100 ml of water. Add two
spoons of salt to each beaker. Place the
first beaker undisturbed, stir the water in
the second beaker and warm the third
beaker.

What do you observe from the above
three situations? Which method allows the
solute to dissolve in the solvent easily? If
you increase the temperature of the third
beaker, what will happen? Repeat the
activity by using salt crystals instead of salt
powder. What change do you observe?
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Solution
Mass of solute (salt) = 50g
Mass of solvent (water) = 200g

Mass of solution = Mass of solute + Mass
of solvent

     = 50g + 200g = 250g
Mass percentage of a solution  =

Example - 2
80ml of solution contains 20 g of solute.
Calculate the concentration in terms of mass
by volume percentage of the solution.

Suspensions and Colloidal Solutions
Activity-5

Finding of heterogeneous
mixtures- suspensions and
colloids

Take some chalk powder in a test tube.
Take a few drops of milk in another test
tube. Add water to these samples and stir
with a glass rod. Observe whether the
particles in the mixtures are visible. Can
you call these mixtures as solutions?
(Hint: Are the above solutions heterogeneous
or homogeneous?)

Now do the following steps and
write your observations in the table-1.

• Direct a beam of light from a torch or a
laser beam on the test tubes. Is the path
of the light beam visible in the liquid?

•  Leave the mixture undisturbed for some
time. What changes do you observe? Does
the solute settle down after some time?

Mass of solute

Mass of solution
X 100

50
250

=            X 100 = 20%

Mass of solute
Mass of solution

Volume of solute
Volume of
solution

What are the factors that affect the  rate
of the solubility of a solute?

From this activity we can conclude that
the temperature size of the solute particles,
and stirring are some of the factors that
affect the rate of solubility of solute in a
solvent.

You know that solubility is the
measurement of amount of solute that
dissolves in a solvent at a certain
temperature. If the amount of solute present
is little, the solution is said to be dilute,
and if the amount of solute present is more,
the solution is said to be concentrated.

There are many ways of expressing the
concentration of a solution,  we learn only
about two of those.

The concentration of a solution can
be defined as the  amount in grams(mass)
of solute present in 100 grams of (mass)
solution or the amount (mass) in grams
of solute present in 100 ml of the solution.

(i) Mass percentage of a

solute   =      X 100

(ii) Volume percentage of a

solute   =      X 100

(iii) Mass by volume percentage of a

solution =       X 100

Example - 1
A solution contains 50g of common salt

in 200g of water. Calculate the
concentration in terms of mass by mass
percentage of the solution?

Mass of solute
Volume of
solution
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