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TOPIC: - MATTER 
Anything that has mass, occupies space and can be felt by our physical senses. Matter is made up of tiny particles called atoms. Usually, an atom cannot exist independently, thus atoms combine to form molecule. 
 
EXPLANATION: - Matter is anything around you. Atoms and compounds are all made of very small parts of matter. Those atoms go on to build the things you see and touch every day. 
Examples: Air is surrounding you; it means it occupies space. 
So, air is an example of matter. Some other examples are water, books, pencil, sun, earth, moon, electron and proton etc. 
 
Matter exists in 3 states: Solid, liquid and gas. 
Solids: Solids have fixed shape and volume. 
 
Liquids: Liquids have fixed volume and they take the shape and volume of the container in which they are kept.
 
Gases: Gases have no fixed shape or volume. They take the shape and volume of the container they are kept in. 
 
KINETIC MOLECULAR THEORY OF MATTER: This theory helps us to explain why matter exists in different states (i. e. solid, liquid and gas) and how it changes from one state to another. According to this theory, matter is assumed to consist of very tiny particles which are constantly in motion and possess kinetic energy. 
There exist intermolecular forces of attraction between the molecules and the distance between them is called intermolecular space (distance). 
 
Postulates of Kinetic Molecular Theory of Matter  
1. Matter consists of a large number of small particles. 

2. The atoms/molecules are in constant motion and hence possess kinetic energy. 

3. The atoms/molecules are in random motion resulting in collision with other atoms/molecules of same matter and also of any other matter they come in contact with. As a result of these collisions, the exchange of energy occurs between the colliding atom/molecules. 

4. A change in phase may occur when the energy of the particle is changed. 

5. There are empty spaces between atom/molecules of matter. These empty spaces are called intermolecular spaces. 

6. There are attractive forces between the molecules of a substance. The force of attraction between the molecules is called intermolecular force of attraction. The intermolecular force of attraction depends on the following: 
 
· Intermolecular space: The intermolecular force of attraction decreases if there is more intermolecular space between the molecules and vice versa. 
 
· Nature of molecules: The force that binds the molecules of a substance is known as the force of cohesion. Molecules of similar type exert the force of cohesion. Molecules of different type exert force of adhesion. 
 
STATES OF MATTER BASED ON KINETIC MOLECULAR THEORY  
The state of matter is decided on the basis of intermolecular force of attraction and intermolecular spaces between the particles of matter. 
 
Solids: The molecules are closely packed to each other in solid and the intermolecular space is negligible. Due to this, the intermolecular force of attraction between the particles is the strongest. The molecules are arranged in a well-defined order and remain fixed in their positions. The inter particle force of attraction between the molecules is so strong that the kinetic energy is not enough to break the force. Hence, the molecules in solids hardly move about, they only vibrate about their position. 
 
Liquids: The molecules in liquids are less closely packed to each other as compared to solids and more closely packed in comparison to gases. The intermolecular force of attraction between the molecules is less than that in solids but more as compared to gases. 
 
Gases: The molecules in gases are far from each other and the intermolecular space is the largest in comparison to liquids and solids. Therefore, the intermolecular force of attraction is negligible in gases. The particles in gases are not arranged in a fixed order and keep moving randomly in the available space.  
 
STATES OF MATTER 
 
The change of state of matter depends on the intermolecular spaces between their molecules and intermolecular force present between the particles of solids, liquids and gases. It also depends on the collision between the molecules of the three states of matter. 
 
Solids: 
· Solids consist of closely packed molecules that vibrate at their own positions. They have fixed shape and volume. 
· The volume of solid depends upon the size of the particles. 
· They possess strong intermolecular force of attraction. Also, due to negligible movement of particles in solids, they lack kinetic energy. 
· The average kinetic energy of the particles is directly proportional to the temperature of the solid. 
· The intermolecular space between the molecules of solids is negligible. 
 
 Liquids:  
· Liquids consist of closely packed molecules which are in random motion and maintain the volume 
· The volume of liquid depends on the size of the particles. This in turn affects the properties of a liquid. 
· The decrease in the motion of the molecules of liquids allows the inter particle force of attraction to act which significantly affect the properties of a liquid. 
· Liquids have fixed volume and take the shape of the container. 
· The average kinetic energy of the particles is directly proportional to the temperature of the liquid. 
· The intermolecular space in liquids is more than that in solids and the molecules are less closely packed. 
 
 Gases:  
· A gas consists of a large number of molecules moving in random directions. The intermolecular distance between the particles is larger as compared to solids and liquids. 
· Since the particles are small, the volume occupied by them is also small as compared to the total volume. 
· These particles neither attract nor repel each other. 
· The collisions are elastic in nature, i. e. they take place within a negligible span of time and no loss of kinetic energy occurs. 
· The average kinetic energy of the particles is directly proportional to the temperature of the gas. 
· The intermolecular space in gases is maximum.
 
CHANGE OF STATE OF MATTER 
The change of substance from one physical state to another is known as change of state. 
When a solid is heated, its molecules gain kinetic energy, and become active. The molecules try to overcome the intermolecular force of attraction. So, they vibrate faster and start to move and the intermolecular spaces between them increases. As the temperature increases so does the intermolecular space and the intermolecular force of attraction decreases. Eventually, the solid changes to a liquid, and on further heating, the molecules gain more kinetic energy. The intermolecular space between the molecules of the liquid increases even more. The molecules move randomly and the intermolecular force of attraction decreases gradually. After a point, the intermolecular force becomes so weak that liquid changes to gas. 
 
 TERMS RELATED TO CHANGE OF STATE OF MATTER 

· Boiling: The process of change of a liquid into its gaseous state at a fixed temperature is called boiling. 
 
· Freezing: The process of change of a liquid into its solid state on cooling is called freezing. 
 
· Melting: The process of change of a solid into its liquid state at a fixed temperature is called melting. 

· Condensation: The process of change of a gas into its liquid state is called condensation. 
 
· Sublimation: The process of change of a solid to its gaseous state directly without changing into a state is known as sublimation. 
 
· Deposition: The process of change of a substance from gaseous state to its solid state directly without changing into a liquid state is called deposition. 
 
 
LAW OF CONSERVATION OF MASS: - The law of conservation of mass states that mass can neither be created nor destroyed. The mass of a substance remains the same during a change. The density of matter and the volume occupied by the matter may vary within a system but the mass remains constant. The law of conservation of mass holds because the naturally occurring elements are stable. 
 
EXPLANATION: - The law of conservation of mass states that mass can neither be created nor destroyed in a chemical reaction. Thus, the amount of matter cannot change. The substance may show change in size, shape, kinetic energy and other properties during a physical change but the total mass of the substance remains the same. 
Examples: 
a. When wood burns, the mass of the ashes and gases equals to the original mass of the charcoal and the oxygen when it first reacted. 
b. On mixing 30g ice with 50g water, the resulting mixture formed after some duration will be water and the mass of the total amount of water will be 30g + 50g = 80g. 
  
[A] Fill in the blanks:
1) ___________________ have fixed shape and volume. 
2) The inter particle force of attraction is ___________________ in gases. 
3) The total mass during a chemical reaction remains ____________________. 
4) The _________________ states that mass can neither be created nor destroyed. 
5) Anything that has mass and occupies space is _____________________. 
 
[B] True or False:
1) A gas consists of a large number of molecules moving in random direction. 
2) Liquids have fixed shape and volume. 
3) The kinetic molecular theory explains the behaviour of matter in different states. 
4) The particles of liquids are closely packed. 
5)   Air is a matter.

[C] Answer the following questions 
1) What is matter? 
2) Write any two properties of gases. 
3) What is condensation? 
4) What is sublimation? 
5) Differentiate between solids and liquids. 

NOTE: Please do this work in your old copies which will be checked when the school reopens. Please consider this important.

