
 

 
Day: 1 

Classification of matter 
INTRODUCTION 
In our day to day life we see large variety of things around us.  Like in our class room itself we see many 
things like bench, chalk piece, duster, book, pen, not only these the food we eat, water we drink, air we 
breath etc.  All living and non living things in nature are made up of Matter.  Thus matter is a basic 
substance of which all materials are made up of. 
 
MATTER AND ITS PROPERTIES  
Matter is anything which has mass and occupies space and can be perceived by our senses. 
Let us perform experiments to prove that matter,  

a) Occupies space 
b) Has mass 

 
THREE STATES OF MATTER AND THEIR PROPERTIES   
The physical appearance of matter at room temperature is state of matter. Matter is found in three states 
namely solid, liquid and gases. 

i) Solid :  Wood, stone, sand, iron etc. are solids. 
ii) Liquid :  Water, milk, fruit juice, soft drink etc., are liquids. 
iii) Gas    :  Oxygen, Nitrogen, carbon dioxide, steam etc., are gases. 

 
PROPERTIES OF SOLIDS, LIQUIDS AND GASES  
1) Matter is made of tiny particles which can exist independently. These particles are commonly 

called as “molecules”. 

2) The molecules of any kind of matter always attract each other 
3) The forces of attraction between the molecules are called “intermolecular forces of attraction”.  

This intermolecular force depends upon the space between the molecules called as 
“intermolecular space”. 

4) If the distance between the molecules increases the force of attraction decreases and if the 
distance decreases the force of attraction increases. And this alteration in distance between 
molecules is caused due to change in temperature. 

5) If the temperature is increased the distance between the molecules is increased and if the 
temperature is decreased the distance between the molecules is decreased. 

 
I. SOLIDS  
1)    State of Packing:  In case of solids the molecules are very  
           tightly packed.  
 
2)     Intermolecular space:  The intermolecular spaces between the molecules 

are very small. So molecules cannot interchange their position. 
 
3)     Intermolecular force: Particles are held together by strong intermolecular 

forces (since space is small).  So solids have definite shape, and volume 

 

Arrangment of molecules in solid  

 



 

4)    Compressibility: Solids are not compressible on account of their very small intermolecular space. 
 
 
II. LIQUIDS      
1)    State of Packing:  In case of liquids, the molecules are not very 

tightly packed.  
 
2)   Intermolecular spaces: The Intermolecular spaces between 

molecules are slightly more than those of solids. 

 

Arrangement of molecules in liquids  
 So molecules in liquids are in a position to interchange their position. 
 
3)    Intermolecular forces: Since the molecules are separated by some distance they have less 

intermolecular forces compared to those of solids. So liquids do not have definite shape but take 
the shape of container. However as molecules cannot move far apart therefore liquids have a 
definite volume. 

 
4)    Compressible:  Since there is space available between molecules the liquids are slightly 

compressible.  
 
III. GASES  
1)    State of Packing:  In case of gases, the molecules are very far 

apart from each other. 
 
2)    Intermolecular space: Intermolecular spaces are too large in 

gases and occupy entire space available to them. 
 

 

Arrangement of molecules in gases  

3    Intermolecular forces: Intermolecular forces are almost negligible since molecules are separated 
by large spaces.  So gases neither have definite shape nor definite volume. 

 
4. Compressibility: 
 Gases are highly compressible as they have large intermolecular space. 
 
COMPARISON OF THREE STATES OF MATTER 
 

SL. 
NO SOLIDS LIQUIDS GASES 

1. Solids have definite 
shape and volume. 

Liquids have no definite shape but have 
definite volume. 

Gases have neither 
definite shape nor 
definite volume. 

2. Position of molecules 
is Fixed. 

Position of molecules is not fixed.  
Molecules can interchange their 
position within the liquids. 

Position of molecules is 
not fixed.  Molecules 
can freely move in all 
directions. 

3. They have small 
intermolecular spaces. 

The intermolecular spaces are more 
than those of solids. 

They have very large 
intermolecular spaces 

4. They have strong 
intermolecular forces 
of attraction. 

They have less intermolecular forces of 
attraction than solids. 

Gases have  negligible 
intermolecular forces of 
attraction 

5. Solids cannot be 
compressed. 

Slightly compressed. Easily compressed. 

6. Solids cannot flow.  
They can be heaped.  
They are rigid. 

Liquids flow from higher to lower 
level. 

They possess fluidity property. 

Gases can flow in all 
directions. 



 

7. Solids have infinite 
number of free 
surfaces. 

Liquids have only one free surface Gases have no free 
surface. 

EFFECT OF TEMPERATURE AND PRESSURE ON STATES OF MATTER 
Change of state of matter  
Till now we have studied that matter exists in three states.  Apart from that it is interesting to know how 
one state of matter is converted to other state with change in temperature and pressure. 
E.g. a)  heat heatice water steam

(solid) (liquid) (Gaseous state)
   

 b) Gas CO2 when stored under high pressure conditions converts to solid CO2 (dry    
     ice). 

One state of matter can be converted to other state and it can also be converted back to its original state.  
Such process is termed as “Inter conversion of matter”. 
 
 
INTERCONVERSION OF MATTER 
Inter conversion of matter involves change of state of matter from one state to another state and back to 
its original state on change in temperature and pressure. 
 
INTERCONVERSION OF SOLID and LIQUID STATE 
a)   The process of conversion of a solid into liquid state, at a particular temperature is 
called Melting (fusion). 
 
When heat energy is supplied to solid the molecules gain more energy and start vibrating with a great 
speed. The energy supplied by heat overcomes the forces of attraction between the particles, thus 
molecules leave their fixed positions resulting in increase in the intermolecular space between molecules 
and decrease in the intermolecular forces of attraction between the particles.  The molecules thus become 
comparatively free and solid starts changing into the liquid state. 
  
b)  The process of conversion of liquid to solid state at a particular temperature is called 
Freezing. On cooling the excess energy of molecules is released in the form of heat 
energy.  Intermolecular space decreases and the force of attraction between molecules 
increases thus liquid starts changing into solid state.  
Example: a) Ice melts at a temperature above o0 C  to form water. 
So melting point of ice is o0 C .  Pressure during this change remains at 760 mm Hg. 
 

 
 

INTERCONVERSION OF LIQUID and GASEOUS STATE 
a)  The process of conversion of liquid state to the gaseous state is called  Vaporisation. 
When liquid is heated, the molecules absorb the heat energy causing increase in the intermolecular 
distance. Thus intermolecular force becomes almost negligible, and the molecules escape as gas. 
 

Boiling point is the temperature at which liquid boils and starts changing into vapour at normal atmospheric 
pressure. The temperature remains constant till all the liquid boils and changes into vapour. 

 
b)  The process of conversion of gas to liquid state at a particular temperature is called, 
Liquefaction (condensation). 



 

 
On cooling the energy of molecules is released in the form of heat, intermolecular distance decreases up 
to a great extent, the force of attraction increases and the gaseous state changes to the liquid state.  

 
Example:  Water boils at o100 C , above which it converts into steam (gaseous state). 
Hence boiling point of water is o100 C . 
 
INTERCONVERSION OF SOLID and GASEOUS STATES 
a)  Conversion of solid to Gaseous state: 
The process by which a solid changes directly into vapour state (or gaseous state) is called sublimation.  
 
Certain solids like iodine, dry ice, naphthalene etc have very high energy stored in their molecules and 
intermolecular force of attraction is very low. On heating the intermolecular force of attraction is easily 
overcome and the molecules break away from the surface of solid in the form of vapour. 
 
b) Conversion of gas to solid state: 
The process of conversion of gaseous state directly to solid state is called deposition or sublimation. On 
cooling the energy of molecules changes and the intermolecular force of attraction become strong enough 
to hold them together and coverts back to solid state without undergoing liquid state. 
 

Sublimation
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Example:  Take ammonium chloride in a test tube and heat it. Ammonium chloride 
(solid) on heating  converts directly to gaseous state that is, it sublimes.  On cooling the 
vapour gets converted into solid and sticks to the walls of test tube 
b)  Iodine is also an example of sublimable substance. 
` 

Deposition 

 
Inter conversion 

Do you know? 
Hot water freezes 
quicker than cold 

water 

 
 
 
 
 
 


