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* Anything that occupies space anc? has mass and is felt by senses is called matter.

—
—————

* Matter is the form of five basic elements the Panch tatva — ¢ ¢rd:

air , earth ,fire , sky and water. 7
States of Matter

Melting Vaporization

SOLID Freezing ) LIQUI D Condensatio?
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Kinetic Theory of Matter (o207 ==

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

0% P
* Made of tiny particles. v~ et

* Vacant spaces exist in particles.

-’-————’—'

e Particles are in continuous motion.

* Particles are held together by forces of attraction.

e
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States of Matter —

Basis of Classification of Types

Based upon particle arrangement

Based upon energy of particles

Based upon distance between particles
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Five states of matter

- Einstein

condensate




STATES OF MATTER
(o) S

Particles of solids are
tightly packed, vibrating
about a fixed position.
*Solids have a definite
shape and a definite
volume.

—_———







* In solids, particles are tightly or closely packed- —

-

* The gaps between the particles are tiny and hence it is tough to
compress them:- 00

e —

ey

e 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:
= KE = O

—

* Force of attraction between particles is adamant-

* The rate of diffusion in solids is very lo;-

—_—
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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.

a—




*In a liquid state of matter, particles are less tightly packed as
compared to solids- 56 o 0<e

e =

* 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-
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* Liquids have fixed volume but no fixed shape-

e

* The rate of diffusion in liquids is higher than that of solids-

—_—

* Force of attraction between the particles is weaker than solids-

A — D ———

« Example of a liquid state of matter: water, milk, blood, coffee, etc-



STATES OF MATTER
GAS =)0 ©
O

» 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-

. Forcle of attraction between the particles is neghg/ble, and they can move
freely-

* Gases have neither a fixed volume nor a fixed shage @

-———‘—‘—’
/

IThe aseous state has the highest compressibility as compared to solids and
iquids-
O 0 G

* The rate is diffusion is higher than solids and liquids-

* The Kinetic energy of particles is higher than in solids and liquids-

A

* An example of gases: air, helium, nitrogen, oxygen, carbon digxide, etc:
N ~ < v


https://byjus.com/chemistry/helium/
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STATES OF MATTER nd

PLASMA = i =,
= / Pl
A plasma is an
¢ ionized gas. ,

/ " A plasma is a very

good conductor of

o electricit*/and is
magnetic fields. . e
 Plasmas, like gases
have an indefinite e Plasma is the

\ shape and an
\y\*'* indefinite volume. common state

é/ E’“ of matter
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STATES OF MATTER ma

EACH ADDITION OF

ENERGY CREATES
A CHANGE IH STATE

/ LIQUIDS
SOLID
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Plasma is a not so generally seen form of matter-

Plasma consists of particles with extremely high
kinetic energy- T

Electricity is used to ionize noble gases and make
glowing signs, which is essentmlly plasma-

Superheated forms of plasma are what stars are-






Some places where plasmas are found...

1 . ﬂames




2. Lightning




3. Aurors (Norﬂ\err\ Ligh’rs)




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




Plasmas - The 4" State of Matter
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Bose-Einstein Condensates

. Dlscovered in 1995, Bose-Emstem 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-

WS %&\g - 213°C 0¥ OK Y/

* At the said temperature, the motion of the molecules becomes
negligible- As this brings down the Kinetic enerqy, 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-




(i) SOLID

Fixed shape and

definite volume..

(ii) LIQUID

Not fixed shape but fixed

volume.

(iii) GAS

o;.°

Neither fixed shape

nor fixed volume.

Inter particle distances

are smallest.

Inter particle distances

are larger.

Inter particle distances

are largest.

Incompressible.

High density and do

not diffuse.

Almost incompressible.

Density is lower than

solids and diffuse.

Highly compressible.

Density is least and

diffuse.




Inter particle distances

are smallest.

Inter particle distances

are larger.

Inter particle distances

are largest.

e Incompressible. e Almost incompressible. e Highly compressible.

High density and do

not diffuse.

Inter particle forces of
attraction are

strongest.

Constituent particles
are very closely

packed.

Density is lower than

solids and diffuse.

Inter particle forces of
attraction are weaker

than solids .

Constituent particles are

less closely packed.

Density is least and

diffuse.

Inter particle forces of

attraction are weakest.

Constituent particles
are free to move

about.




(iv) Plasma (non -evaluative)

o A plasmaisanionized gas.

o A plasmaisavery good conductor of electricity and is affected by

magnetic fields.

o Plasma, like gases have an indefinite shape and an indefinite

volume. Ex. lonized gas




(v) Bose-Einstein condensate (non —evaluative)

A BEC is a state of matter that can arise at very low

temperatures.

The scientists who worked with the Bose-Einstein
condensate received a Nobel Prize for their work in 1995.
The BEC is all about molecules that are really close to each

other (even closer than atoms in a solid).
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Interchange in states of matter

Matter Can Change its State

Water can exist in three states of matter —
e Solid, as ice,

e Liquid, as the familiar water, and

e (Gas, as water vapour.
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PHASE CHANGES

pexcrption of | | TermforPhase | | Hest Movement buring |

Heat goes into
Solid to Melting the solid as it
liquid melts.

Heat leaves the
Freezing liquid as it
freezes.

Liquid to
solid



PHASE CHANGES

[::::;i%t;:: :: } [ Terr(r; I::: ;:ase } [ Heat Movement During l

Vaporization,
Liquid to which includes Heat goes into the
gas boiling and liquid as it vaporizes.
evaporation

Heat leaves the gas
as it condenses.

Heat goes into the
solid as it sublimates.

Gas to liquid Condensation

Solid to gas Sublimation
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www.Youtube.com/safaltaclass

www.Facebook.com/safaltaclass

www.lnstagram.com/safaltaclass
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http://www.youtube.com/safaltaclass
http://www.instagram.com/safalta

