


Matter
• Anything that occupies space and has mass and is felt by senses is called matter.

• Matter is the form of five basic elements the Panch tatva –

air , earth ,fire , sky and water.



Kinetic Theory of Matter

Matter is made up of particles which are in 
continual random motion.



पदार्थ
• कुछ भी जो व्याप्त है और द्रव्यमान है और इंद्रद्रयों द्वारा महसूस 
ककया जाता है, पदार्थ कहलाता है।

• पदार्थ पंच तत्त्व के पांच मूल तत्वों का रूप है -

वायु, पथृ्वी, अग्नन, आकाश और जल।



Characteristics of particles of matter

• Made of tiny particles.

• Vacant spaces exist in particles.

• Particles are in continuous motion.

• Particles are held together by forces of attraction.



पदार्थ के कणों की ववशेषताएँ
• छोटे कणों से बना है।

• ररक्त स्र्ान कणों में मौजूद हैं।

• कण ननरंतर गनत में हैं।

• कण आकषथण के बल पर एक सार् रखे जाते हैं।



States of Matter

Basis of Classification of Types

Based upon particle arrangement

Based upon energy of particles

Based upon distance between particles



द्रव्य की अवस्र्ाएं
• प्रकारों के वगीकरण का आधार

• कण व्यवस्र्ा पर आधाररत

• कणों की ऊजाथ पर आधाररत है

• कणों के बीच की दरूी के आधार पर



Five states of matter



STATES OF MATTER
SOLIDS

•Particles of solids are 

tightly packed, vibrating 

about a fixed position. 

•Solids have a definite 

shape and a definite 

volume. 
Heat





• In solids, particles are tightly or closely packed.

• The gaps between the particles are tiny and hence it is tough to
compress them.

• Solid has a fixed shape and volume.

• Due to its rigid nature, particles in solid can only vibrate about their
mean position and cannot move.

• Force of attraction between particles is adamant.

• The rate of diffusion in solids is very low.





STATES OF MATTER
LIQUID

▪Particles of liquids are 
tightly packed, but are 
far enough apart to 
slide over one another. 

▪Liquids have an 
indefinite shape and a 
definite volume. 

Heat



• In a liquid state of matter, particles are less tightly packed as
compared to solids.

• Liquids take the shape of the container in which they are kept.

• Liquids are difficult to compress as particles have less space between
them to move.

• Liquids have fixed volume but no fixed shape.

• The rate of diffusion in liquids is higher than that of solids.

• Force of attraction between the particles is weaker than solids.

• Example of a liquid state of matter: water, milk, blood, coffee, etc.



STATES OF MATTER
GAS

▪Particles of gases are 
very far apart and move 
freely. 

▪Gases have an indefinite 
shape and an indefinite 
volume. 

Heat



• In gases, particles are far apart from each other.

• Force of attraction between the particles is negligible, and they can move
freely.

• Gases have neither a fixed volume nor a fixed shape.

• The gaseous state has the highest compressibility as compared to solids and
liquids.

• The rate is diffusion is higher than solids and liquids.

• The kinetic energy of particles is higher than in solids and liquids.

• An example of gases: air, helium, nitrogen, oxygen, carbon dioxide, etc.

https://byjus.com/chemistry/helium/




But what happens if you raise the 
temperature to super-high levels…
between 
1000°C and 1,000,000,000°C ?

Will everything 

just be a gas?



STATES OF MATTER
PLASMA

▪A plasma is an 
ionized gas.

▪A plasma is a very 
good conductor of 
electricity and is 
affected by 
magnetic fields.

▪Plasmas, like gases 
have an indefinite 
shape and an 
indefinite volume.

• Plasma is the 

common state

of matter



STATES OF MATTER

SOLID LIQUID GAS PLASMA

Tightly packed, in a 
regular pattern

Vibrate, but do not 
move from place to 

place

Close together with 
no regular 

arrangement.
Vibrate, move 

about, and slide 
past each other

Well separated with 
no regular 

arrangement.
Vibrate and move 

freely at high 
speeds

Has no definite 
volume or shape 

and is composed of 
electrical charged 

particles



Plasma is a not so generally seen form of matter. 

Plasma consists of particles with extremely high 
kinetic energy. 

Electricity is used to ionize noble gases and make 
glowing signs, which is essentially plasma.

Superheated forms of plasma are what stars are.





Some places where plasmas are found…

1. Flames



2. Lightning



3. Aurora (Northern Lights)



The Sun is an example of a star in its plasma state





COLD PLASMA



COLD PLASMA PEN



Bose-Einstein Condensates
• Discovered in 1995, Bose-Einstein condensates were made with the 
help of the advancements in technology.

• Carl Weiman and Eric Cornell cooled a sample of rubidium with the 
help of magnets and lasers to within a few degrees of absolute zero.

• At the said temperature, the motion of the molecules becomes 
negligible. As this brings down the kinetic energy, the atoms no longer 
stay separate, but they begin to clump together. As the atoms join 
together they form a super-atom.



• Light slows down as it passes through a BEC helping scientists to 
study more about the nature of light as a wave and particle.

• BEC’s also show properties of a superfluid which implies, it flows 
without friction.













Interchange in states of matter

Matter Can Change its State

Water can exist in three states of matter –

• Solid, as ice ,

• Liquid, as the familiar water, and

• Gas, as water vapour.



पदार्थ की अवस्र्ाओं में परस्पर पररवतथन
• पदार्थ अपने अवस्र्ाओं को बदल सकते हैं

• पदार्थ की तीन अवस्र्ाओं में पानी मौजूद हो सकता है -

• ठोस, बर्थ  के रूप में,

• तरल, पररचचत पानी के रूप में, और

• गैस, जल वाष्प के रूप में।



PHASE CHANGES

Description of 

Phase Change

Term for Phase 

Change

Heat Movement During

Phase Change

Solid to 

liquid

Melting

Heat goes into 

the solid as it 

melts.

Liquid to 

solid
Freezing

Heat leaves the 

liquid as it 

freezes.



PHASE CHANGES

Description of 

Phase Change

Term for Phase 

Change

Heat Movement During 

Phase Change

Liquid to 

gas

Vaporization, 

which includes 

boiling and 

evaporation

Heat goes into the 

liquid as it vaporizes.

Gas to liquid Condensation
Heat leaves the gas 

as it condenses.

Solid to gas Sublimation
Heat goes into the 

solid as it sublimates.
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