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Matter in Our 
Surroundings

1

As we look around our surroundings, we see a large variety of objects 
around us. The nature and behaviour of different types of substances 
around us are different. These substances differ in their shapes, sizes, 
colours, smells, textures etc. It is possible that two substances may have 
similar appearance but still they may be different. For example, sodium 
chloride (common salt) and powdered sugar on our dining table are 
white solids and have almost similar appearances, but both are different 
substances. As we all know, they have many different properties.

Do you ever thought that all the things around us are alike in one 
way. They all are made up of material to which the scientists have given 
the name matter. All the things around us; the air we breathe, the food 
we eat, the clouds, the stars, the plants and animals, the stone, sand, 
the everyday substances  that we use like wood, salt, paper, steel, ice, 
water, etc. are matter. They all have mass and occupy space.

Anything that occupies space and has mass is called matter.

Thus, we can say that all the objects around us are composed of 
matter. For example, a book occupies some space. If you pick up the 
book, you can feel its weight. Similarly, air, water, a cube of sugar, iron 
rod, have mass and occupy space.

Thus, to understand the world around you, it is essential to know 
about matter.

Since the early times, the human beings have been trying to 
understand their surroundings. The Greek and Indian philosophers 
and scientists have been trying to analyse and classify the matter. The 
early Greek philosophers suggested that there are four basic elements 
: fire, water, air and earth which constituted all materials.

Interestingly, almost same concept was developed by Indian 
philosophers. According to Indian philosophers, all matter (padarth), 
living or non-living, is made up of five basic elements called "the 
panch tatva". These are sky, air, fire, water and earth. According to them 
everything living or non-living is made up of these five basic elements.

1
Chapter
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Activity 1

However, in modern science matter can be classified in two types:
 (i)	 The physical classification based on the physical properties of matter.
(ii)	 The chemical classification based on chemical composition of matter.
In the present unit, we shall learn about matter based on physical properties. 

The chemical aspects of matter will be learnt in next chapters.

PHYSICAL NATURE OF MATTER
Matter is made up of particles

The earlier philosophers believed that matter is continuous like a block of 
wood. They believed that everything like air, water, etc. is a single element as a 
whole. However, later work has shown that all matter is made up of tiny pieces 
or  particles like sand. The particles which make up matter are so small that 
we cannot see them even with high power microscope. Even without seeing 
them, we have certain evidences which show that all the things are made up 
of very very large number of tiny particles. For example, even a small drop of 
rain water weighing about 0.05g contains about 1021 particles of water in it.

Let us perform an activity to understand the nature of matter; whether it 
is continuous or particulate (discontinuous).

		To demonstrate that matter is made up of particles
	 1.	 Take a 100 mL beaker.
	 2.	 Fill the beaker up to half with water and mark the water level.
	 3.	 Dissolve a small amount of sugar (or common salt) with the help of a glass rod.
	 4.	 Observe the change in water level and note your observation.
Now answer the following questions :

? 	 (a)	 What do you think has happened to sugar (or salt)?
	 (b)	 Where does it disappear?
	 (c)	 Does the level of water change?

We observe that the sugar (or common salt) has completely dissolved in water. Therefore, we are 
not able to see it. It must have spread completely in between water. This gives us the idea that matter 
must be made up of particles. The particles of sugar (or common salt) have spread throughout water.  
As we know, we can not spread the block  of wood but we can easily spread saw dust obtained from the same block.

 �Thus, we can say that sugar (or common salt) is a collection of a large number of particles. When 
we dissolve sugar (or salt) in water, its particles get into the spaces between particles of water. Both 
the sugar crystals and water are made up of particles. The particles of sugar leave the crystal and mix 
with the particles of water.

Fig. 1. Demonstrating particle nature of matter.

Water

Add sugar

Sugar

particles

Particles of water
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water
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Sugar

particles
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Activity 2

The spreading of particles of coloured crystal can be easily seen by repeating 
the above activity with a crystal of potassium permanganate. Potassium per-
manganate is purple coloured solid substance and water is colourless liquid. 
When we dissolve a crystal of potassium permanganate in water in a beaker, 
it is observed that water slowly turns purple on its own. The pur-
ple colour starts spreading through the water. This is because the 
particles of potassium permanganate go into the spaces between 
the particles of water.

Thus, we can say that matter is particulate in nature i.e., made up 
of particles. So, we can say that 

everything around us is made up of particles. 
Our body is made up of particles. So are our desks, our chairs, our 
books, our pens and all other things.

How small are the particles of matter?
The next question which comes to mind is "how small are the particles of 

matter?" This can be understood by the following activity :

		To demonstrate that the particles of matter are very small
	 1.	 Take a 100 mL of water in a beaker. Add 2–3 crystals of potassium permanganate in it and stir to 

dissolve. The solution will become dark pink colour.
	 2.	 Take out about 10 mL of this solution and put it into 90 mL of clear water in another beaker the total 

volume up to 100 mL.
		  Place your two solutions side by side on the table.
	 3.	 Now take 10 mL of the solution prepared in  step 2 and put it into another 90 mL of clear water in 

another beaker.
	 4.	 Keep diluting the solution like this about 5 to 8 times.

Now answer the following questions

? 	 (a)	 Is the solution still coloured?
	 (b)	 How many times you can dilute the solution so that you don't see the pink colour in the solution?
	 (c)	 What does this tell us about the particles in the crystal?

This experiment shows that a few crystals of potassium permanganate can colour a large volume of water 
as large as about 1000 L.

Fig. 2. Spreading of particles.

Fig. 3. Decrease in colour of potassium permanganate solution.
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Activity 3

	  �We may conclude that there must be million and million of tiny particles in just one crystal of potassium 
permanganate which keep on dividing themselves into smaller and smaller particles. Ultimately a stage 
may reach when these particle can not be divided further into smaller particles.

	 To demonstrate that particles of matter are continuously moving

	 1.	� Take an incense stick (agarbatti) and place it in a corner of your classroom.
	 2.	� Smell this stick. How close do you have to go near it so as to get its smell ?
	 3.	 Now light the stick and note the observations.
		  Now answer the following question :

? 	 Do you get the smell of the incense stick sitting at a distance?

	� You will observe that when you light the incense stick, its smell spreads quickly 
and you can get its smell even sitting at a distance from it. This observation 
shows that particles of matter are not stationary but they are continuously 
moving in all directions. Due to the movement of particles, they  possess what we call the kinetic energy. 
As the temperature rises, the particles move faster. So, we can say that with increase in temperature, 
kinetic energy of the particles also increases.

The same activity may be repeated by using about 2mL of Dettol instead 
of potassium permanganate. It is observed that the smell can be detected even 
on repeated dilution.

Thus, we may conclude that

the particles of matter are very small; they are small beyond our 
imagination.

CHARACTERISTICS OF PARTICLES OF MATTER

1. Particles of matter have spaces between them
The activities 1 and 2 show that particles of sugar, salt, potassium 

permanganate or Dettol get evenly distributed in water. Similarly, when we 
prepare tea, coffee or lemonade (nimbu pani) we observe that particles of one 
type of matter get into the spaces between particles of the other.

This show that there is large space between particles of matter.

2. Particles of matter are continuously moving
The particles of matter are continuously moving in all directions. Sometimes, 

when a beam of sunlight enters a dark room through a small hole, we can see 
tiny dust particles suspended in air which are moving in a haphazard way. 
The movement of particles can be understood by the following activities :

Intermixing of particles : Diffusion

The particles of perfume in the incense stick mix with the particles of 
air around us and spread out. Due to spreading of particles, the smell of the 
perfume goes all over the room. Therefore, we can get its smell even sitting at 
a distance from it.

The intermixing of particles of two substances on their own is called 
diffusion.
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Activity 4

Activity 5

    To demonstrate that diffusion of different substances is different
	   1.	 Take two beakers filled with water.
	 2.	 Put a drop of blue (or red) ink slowly and carefully along the sides of first 

beaker and honey in the second beaker.
	 3.	 Leave the beakers undisturbed in a corner in the class.
	 4.	 Record your observations.

Now, answer the following questions :

? 	 (a)	 What do you observe immediately after adding the ink drop?
	 (b)	� What do you observe immediately after adding a drop of honey?
	 (c)	� How many hours or days does it take for colour of ink to spread evenly.
	 (d)	 How does diffusion vary with density of liquid?

You would observe that the ink spreads earlier than honey. 

	  The diffusion of honey is less than that of ink because honey has more density.
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The purity of honey can be checked by 
putting a drop of honey in water. If honey falls 
in the form of a streak, it is considered to be 
pure.

    To demonstrate the diffusion of gases 
	 1.	 Take a gas jar containing bromine vapour. Its colour is brown red.
	 2.	 Place a jar containing air (colourless) upside down on the jar containing bromine vapour.

Leakage of cooking gas in our homes is detected due to diffusion of a strong 
smelling substance that is mixed with the liquefied petroleum gas (LPG). 
Similarly, if a bottle of ammonia is opened in one corner of the laboratory, its 
small can be felt in other corner of the laboratory after sometime.

It may be noted that on heating the rate of diffusion increases. This is 
the reason that when incense stick is lighted we get its smell even sitting at a 
distance from it.

Let us learn more about diffusion by performing the following  
activities :

Gases have strong tendency to intermix or diffuse. When two gases are 
brought in contact, the particles of one gas go in between the empty spaces of 
the other gas. This can be shown by the following activity:
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