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_____MATTER IN ONR SURROUNDINGS

Matter
Matter is anything that has mass and occupies space. Examples of matter are iron, wood, oil, kerosene,
petrol, rock, minerals, water, air, coal, etc. Matters are classified on the basis of physical and chemical
properties. On the basis of physical properties, matter is classified as solid, liquid and gas. On the basis of
chemical properties, matter is classified as elements, compounds and mixtures. Matter is made up of
particles.
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Characteristics of Particles of Matter
The various characteristics of particles of matter are:

1. Every matter is made up of particles.

2. The particles constituting a matter are very small in size.

3. The particles have empty or vacant spaces in them known as interparticle space.

4, Particles are not stationary and are in a state of motion.

5. Attractive forces are present in the particles of a substance. These are called interparticle forces.
6. The particle motion increases with the rise in temperature.

To demonstrate that the particles of matter are very

small
e Take 2-3 crystals of potassium permanganate and
To demonstrate that particles of matter have spaces dicoiveind00 ot
between them e Take 10 mL of this purple solution and mix with 90
e Take a beaker and fill it half with water. mL of fresh water in second beaker.
Mark the level of water. e Take 10 mL of this second solution and mix with

90 mL of fresh water in third beaker.

@

e Dissolv m It or rin it.
SSOIESOmESd HOSUEd L e Take 10 mL of this third solution and mix with 90

®

Observation: Water level remains the same as Tl of fresh water lnfotrthibeaker
earlier. e Dilute the solution five to six times.

e Conclusion: When sugar or salt is dissolved in||® Observation: The water in the last beaker is still
water, the particles of sugar or salt get into the coloured and is light pink now.

e Conclusion: Just 2-3 crystals of potassium
permanganate impart colour to a large volume of
water. It shows that the particles of matter are

spaces between particles of water.

~—" very very small.
|
[5{-.".'-.'-:-.'-.'-1 Sugar KMnO
;E;ii:.Mp“r"“lc‘ cnml: =10 mL ) 10 mL - 10 ml
Sugas 2 > sy f‘ = | j’r [y r s
Particles of walter particles  Sugar powder Particles of sugar s HETE) =f ) [ o ] i } r
magnificd millions in water nave gonc into the spaces < T D ) <8 ; E:‘., —J<;;_ i\ L T
of times between particles of water f— — | ir;4-— 2 l:,'*— —
| | g SR ST T o
{100 mL | \V}OOmLJ [ 100.mL { 100 mL | l 100 mL
L/ Gy ey \n o N\
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e Diffusion

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

- The rate of diffusion increases on heating,
since with increase in temperature kinetic
energy of the particles increases and they
move faster.

-  Diffusion occurs in gases, liquids and solids.
The diffusion is fastest in gases because the
particles in gases move very rapidly. The
diffusion is slowest in solids because the
particle in solids do not move much. The
diffusion in liquids is, however, much faster
than that ill solids and slower than that in
gases.

CBSE-CHEMISTRY
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Air
(Colourless)

After sometime
Diffusion

Red-brown
colour

Bromine
vapour
(Red-brown)

Diffusion of bromine vapour
(or bromine gas) into air

To demonstrate that particles of matter are
continuously moving

Experiment-|

e Light an agarbattiin one corner of a room.

e Observation: The fragrance spreads in the whole
room quickly.

Conclusion: The vapours of agrabatti are mixed
with air and move rapidly in the room. Thus
particles of matter are in continuous motion
(Diffusion).

Experiment-I|

e Put a few crystals of copper sulphate in a beaker
containing water.

e Do not stir.

To

demonstrate the strength of attractive forces

between particles of different kinds of matter

Take an iron nail, a piece of chalk and a cube of
ice.

Try to break each of them by beating with a
hammer.

Observation: It is very easy to break the piece of
chalk into smaller particles. It requires more force
to break a cube of ice whereas the iron nail does
not break at all.

Conclusion: The force of attraction between
particles of chalk is weaker than ice while the
force of attraction between particles of iron is
very strong.

e Observation: The water of the whole beaker turns
blue after sometime.

e Conclusion: The spreading of blue colour of
copper sulphate is due to the movement of
copper sulphate and water particles (Diffusion).
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ILLUSTRMIGN B

Sol.

Sol.

When we smell the odour of a rose our
olfactory nerves are sensing molecules of the
scent. Explain how smelling a rose
demonstrates that molecules are always
moving.

The molecules that give roses their aroma
evaporate from the surface of the flower.
Once in the gas phase, they collide countless
times with other gas molecules, moving
slowly away from the rose, when they reach a
nose, they are sensed by the olfactory
Sensors.

Even one or two crystals of potassium
permanganate can impart colour to a very
large volume of water. Which characteristic of
matter is illustrated by this observation?

From this observation we conclude that each
potassium permanganate crystal is made up
of millions of small particles which keep on
separating and imparting colour to more and
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% EFFECT OF TEMPERATURE ON PARTICLE MOTION

1 Particle motion always increases with rise in temperature. Upon heating, the kinetic energy of the particles

g increases. This leads to increase in their motion.
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}ﬁ‘ Points to Remember

» Anything or everything which occupies space and has mass is known as matter,

» According to ancient Greeks and Indian philosophers, matter is made from five constituents or tatvas namely
air, earth, water fire and sky.

» Matter has two ways of classification. These are physical and chemical classification.

» Matter Is made up of particles which are characterised by shape, size and mass.

» Interparticle spaces are present in all types of matter. Their size and number can vary from one matter to the
other.

» Matter is always seen as an aggregate of small or tiny particles which cannot be seen individually by naked eye

> Particles present in a matter are in a state of motion. It is least in the solid state and maximum in the gaseous
state.

» Interparticle attraction depends the physical state of the matter.

» Particle motion generally increases with the rise in temperature.

Classification of Matter

Matter can be classified into different categories
depending upon their physical or chemical nature.

Physical classification | Chemical classification
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Classification of Matter on the Basis of Their Physical Properties
On the basis of physical properties, all the matters are classified into three groups namely solid, liquid and
gas. In other words, it can be said that matter exists in three physical states namely solid, liquid and gas.

States of Matter
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1 Solid Liquid Gas
Liquid
% Interparticle spaces in the three states of matter.

lilustration of three states of matter in terms of interparticle spaces.

% THE SOLID STATE

1 Solids are known for their hardness and rigid nature. The
% important characteristics of the solid state are listed.
| 1. Solids have fixed shapes

% Solids generally have fixed shapes. They do not change their shapes even when put in different containers. For
| example, blue crystals of copper sulphate have needle like shape which they retain whether kept in a beaker or in a
% china dish or placed on the palm of our hand.

removed.
A rubber band can be stretched on applying force. However, when the stress or the force is removed, the rubber

% band regains its original shape.

% 3. Solids keep their volume which means that they have fixed volume.

] Volume is the space occupied by a substance. The solids have fixed .volume. Actually in the solid state, the
% constituents are very closely packed in space and interparticle force are strong. As a result, the solids keep their

volume. The density of a solid may be defined as :

| Mass occupied by a solid per unit volume and is obtained by dividing the mass of a particular solid
% by the volume occupied by that mass of the solid.

| The unit of density : kg/L or kg/dm?.
% Here kg is unit of mass while litre (L) or dm? is the unit of volume (1 L = 1 dm?).

] 4. Solids can be hardly compressed on applying pressure.
It is very difficult to compress a solid on applying pressure. For example, we cannot press a piece of stone by
% applying pressure with our hands. Actually, | Please note that density is maximum in the solid state of a
| the constituent particles are so closely | substance. The relative close packing in different solids can be
% packed in a solid that they either do not | compared in terms of their densities. More the density greater will
come closer or do so only slightly when a | be the close packing of the constituent particles in a solid.
% high pressure is applied. However, there are
some exceptions. For example, a sponge made from some foam or rubber material can be easily compressed.

% 2. Some solids can change their shape under force but regain the same when the applied force is

In fact, there are very small or pin size holes throughout the body of the sponge in which air is present. When
% pressure is applied, the air is expelled from these holes or pores and the sponge gets compressed.

% 5. Solids have negligible kinetic energy of the particles.
1 The kinetic energy is linked with movement of the particles from one place to the other. Since the constituents in
% the solid state are very closely packed, they have negligible kinetic energy. That is why solids do not flow.

| 6. Solids do not have the property of diffusion.
% When particles of one substance occupy the vacant spaces present in the particles of the other substance, this is

| called diffusion. Due to the absence of kinetic energy in the particles of a solid, there is hardly any diffusion. For
% example, let us keep pieces of metals like copper and silver side by side. They may touch each other but they will
] not mix. However, in certain cases, diffusion is noticed when the two solids are kept in contact for a long time. For

example, if we try to rub something written on the black board by a chalk after a gap of about a week or so, it

% becomes rather difficult to rub the same. Probably some particles of chalk in the form of dust have diffused in the
| pores of the black board which is normally made from some wooden material.

% Examples Rocks. stone, wood, sand, crystalline solids, metals like iron, copper, nickel and ice etc. are some

] typical examples of the substances which are in the solid state. A E P S.I. u n Y GI H G I.' E Mm@mn@mw
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% Solid

1 The various properties of solids are:

% 2] They have fixed shape and fixed volume.
] < They have closely packed particles. There is a strong force of attraction between the particles that holds
% them together in fixed position.
< They cannot be compressed.

o,
o

They have high density.
They do not flow.

o,
o
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" Stone (Solid)

€= THE LIQUID STATE

% We have seen that rigidity is maximum in the solid state and fluidity or particle motion is negligible. In the liquid
|‘ state of a substance, bath these characters are different. The liquids are less rigid than the solids and the molecular
% mation is also comparatively more. Both these characteristics in the liquid state are because of the presence of
weaker interparticle forces. The important characteristics of the liquid state of a substance are listed.
% 1. Liquids do not have fixed shapes.
Liquids do not have fixed shapes and take up the shape of any container in which these are put.

% ACTIVITY
Take a known volume of a liquid (say water) first in a glass beaker (a). Then transfer water into a conical flask (b)
and finally into a flat bottomed flask (c). If we look at the three figures, we observe that the water has acquired the
g shape of afl the three containers.
2. Liquids have fluidity and not rigidity.
% Unlike solids, the liquids have fluidity and not rigidity i.e., they have tendency to flow. This is due to lesser
1 interparticular or intermolecular forces that are present in the liquid state as compared to the solid state. However,
% the liquids differ in their relative fluidity. For example, water flows at a faster rate than honey because in honey, the
| particles are more closely packed.

3. Liquids occupy definite volume or keep their volume.

Though the liquids do not have definite shape, but they do have
definite volume. This means that like a solid, a liquid cannot be
compressed on applying pressure. Actually, the intermolecular
forces in the liquids are so strong that the pressure which is
applied is not in the position to overcome these. Therefore, the
particles in a liquid do not change their positions and come closer.

4. Liquids have lesser density as compared to solids.
As compared to solids, liquids are generally light. This is on
account of greater number of interparticle spaces in the liquid

% ® state as compared to the solid state of the same substance. But
. ) : . .

| A liquid (water) can take up the there are certain exceptions also. Ice (solid state) floats over water

E ? shape of any container. (liquid state). Both are chemically the same and are made from

1 H,0 molecules. Actually, the structure of ice is more porous* as compared to that of water. Therefore, for a given

% mass, the volume of ice is more than that of water and its density is comparitively less. As a result, ice floats over
1 water.

1% N E RS TLUDYaCIRCLE s AEETCHEMTSIIRV
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% 5. The kinetic energy of the particles iii the liquid state is more than in the solid state.
] The particles in the liquid state are less closely packed as compared to the solid state. As a result, the interparticle
% forces are weaker. Therefore, the kinetic energy of the particles in the liquid state of a substance is more than in
1 solid state. It further increases with the rise in temperature.

] 6. Particles in the liquid state can easily diffuse.
% Due to lesser interparticle forces of | The liquids differ in their relative diffusion rates. For example take
: attraction, the particles in a liquid state can | water in two glass beakers. From the side of one of the beakers
% diffuse more readily than the solid, state of a | add a drop of blue ink and a drop of honey from the side in the
substance. This also helps [ the intermixing | other beaker. The blue colour will immediately spread throughout
| of certain liquids. For example, water and | eater indicating fast diffusion. However honey will diffuse slowly.
% alcohol are both liquids and can easily mix | Actually the atiractive forces among the particles in blue ink (a dye

| to form a liquid mixture or solution. in nature) are less as compared ta honey which is also heavier.
% Therefore diffusion in case of blue ink is faster than in honey.

1 Example : Water, milk, kerosene, petrol,
% alcohol, benzene, etc. are the examples of the substances which exist in the liquid state.

|

Liquid
% The various properties of liquids are:

They have fixed volume but not fixed shape.

They cannot be compressed much.

They have closely packed particles, but not as closely packed as in solids.

They have moderate to high density. Liquids are usually less dense than solids.

The force of attraction between the particles is strong enough to hold the particles together, but not strong
enough to hold them in fixed position.

% <> They generally flow easily.

o
o 5o

(

S o% o¥

(

1 L‘Water (Liquid)

| THE GASEOUS STATE ' ’
% Out of the three states of matter, the interparticle spaces are the maximum in the gaseous state. . 7

| The interparticle forces which hold the different particle in the gaseous sate together are the / —
% minimum. As a result, rigidity is the minimum while fluidity is the maximum. The important N\

] properties of this state of matter are listed. ““ %

1. Gases do not have fixed shape.

% Gases do not have any shape of their own. They acquire the shape of the container in which they are filled or kept.

g ACTIVITY
You quite often come across a balloon seller with a variety of balloons hanging from a stick.
| They have different shapes but all of them have air inside. This shows that the same air has
% acquired different shapes depending upon the nature and size of the balloons.

% 2. Gases have maximum fluidity and least rigidity.

] Since the interparticle spaces are the maximum in the gaseous state, the attractive forces are

% the least. As a result, the fluidity is very large while rigidity is negligible.

| 3. Gases do not keep their volume and are highly compressible.
% Since the interparticle distances in the gaseous state are very large, they can be changed

| {increased or decreased) by altering the pressure. This means that change in pressure can bring LP\G Cylirdec
% a change in volume or we can say that gases do not keep their volume.

|
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% ACTIVITY

of us are quite familiar with a cooking gas cylinder which contains in it liquefied petroleum gas, often calle
1 All of ite famili ith ki lind hich tains in it liquefied petrol ft lled
% L.P.G. It is a mixture of different gases which are so highly compressed that they are in the liquefied form. When
e regulator is apened, the liquid escapes from the nozzle of the cylinder into a space where pressure is very less.
th lator i d, the liquid f th le of th linder int h i 1
1 As a result, there is a sudden increase in volume and the liquid changes to gaseous state. The gas gets mixed with

% oxygen from air and ignites when burnt.

% ACTIVITY

1 We have seen that out of the three states of matter it is easiest to a compress a gas, very difficult to compress a
% liquid while the solids are almost incompressible In order to demonstrate It, take three glass syringes of the same
1 shape and size (say 100 mL). Close their nozzles by rubber corks as shown in the Figure 1.6.
g Rate of diffusion of a gas varies inversely =
as the square root of its density which
| means that lighter gases diffuse faster

% than the heavier gases. '
=1~ Piston

p J:‘

= | -
= e ] —

Solid

- (GA‘T'S) —_(:IJV?:;) (Chalk)
N © AN
Cork
% Compressing gas, liquid and solid on applying pressure

1 Remove the pistons from all the three syringes. Leave the first syringe empty, fill some water in the second and put
% some pieces of chalk in the third. Insert the pistons back in all the syringes. For their smooth movement, apply
] some vaseline on all the pistons before inserting them into the syringes. Now trv to push all of them inwards by
% applving pressure with the help of hand. You will observe that the piston could be easily pushed into the syringe
, which was left untouched. It could hardly be pushed into the syringe containing water. It could not be pushed at all
| into the syringe containing the chalk pieces. Actually, air present in the first syringe could be readily compressed on
% applying pressure. It was very difficult to compress the liquid i.e., water in the second syringe. It was impassible ta
1 compress chalk pieces made up of solid in the third springe.

. Gases are generally very light.

] 4. G 11 ligh

% As compared to the solids and liquids, the gases are generally very light. Actually, the interparticle spaces are large.
| As a result, the particles in a gas are far separated and the volume of a given mass of a gas is quite large. The

% density af the gas (mass/volume) is very small and the gases are therefore, light.

| 5. The kinetic energy of the particles in the gaseous state is very high.
% Among the three states of matter, the kinetic energy of the particles is the maximum in the gaseous state and the
interparticle forces are very weak. As a result, the particles or the molecules of a gas can move quite . freely from
% one place to the other. This means that their translatory
| motion is large and kinetic energy is quite high. It can J Light brown

% further increase when the temperature of the gas is 4 colourtess — mixture of bolh
. gase:
1 increased. hydrogen gas

% 6. Gases exert pressure.

-4

Remove

: Pressure of a gas is because of the hits which their -mﬁ i
% particles record on the walls of the container. Since .

1 i . . . . . Reddish brown

particles in a gas have high kinetic energy, they strike the nitrogen —

% walls of the container with force. As a result, they exert dioxide gas

] pressure. Please note that greater the number of hits
% recorded per unit area of the wall of the container more —_

1 will be the pressure of the gas. Diffusion of Gases.

s Ao, BaSTUD Yo CIRCLEm AP CHETTISHIEN
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7. Gases diffuse very rapidly.
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Since the interparticle spaces are very large and interparticle forces are quite weak, the particles of one gas can

readily move into the empty spaces of another gas.

Note : Please note that even the lighter gases can
rise upwards and heavier gases can move
downwards. This means that the diffusion of the
gases is not influenced by gravity- For example,

In air, all the constituting gases remain uniformly mixed.
CO, which is heavier than both N, and O, does not form
the lower layer in the atmasphere.

11171117131191713171711399991119311%

e Explanation of States of Matter on the Basis of
Molecular Structure

In case of solids, the intermolecular spaces
are very large. The molecules can vibrate
about their mean position, but cannot change
their positions. Hence the solids have definite
shape, definite volume and are
incompressible.

In case of liquids, the intermolecular spaces
are somewhat large and intermolecular forces
fairly small as compared to the solids. The
molecules of liquid have more kinetic energy
than the solids. Due to large intermolecular
spaces and kinetic energy, the molecules can
interchange their position. Hence liguids take
the shape of the vessel and flow from higher
to lower level, and they require a container to
keep.

In case of gases, the intermolecular spaces are
about 1000 times more than the liquids and
intermolecular forces of almost negligible
magnitude. The molecules are free to move in
any direction hence gases have no definite
shape or volume. The kinetic energy of
molecules of gases is maximum and they
move randomly at a high speed. These
moving molecules hit the sides of the vessel
and exert pressure on the walls of container.

invert a cylinder containing hydrogen gas (colourless) aver a cylinder containing nitrogen dioxide {reddish brown)
and separate the two cylinders by a lid. Now, remove the lid. What will you observe ? Both the cylinders will
acquire the same colour i.e., light brown. This means that hydrogen gas has moved downwards and nitragen
dioxide upwards. Both the cylinders contain a uniform mixture of these two gases and are light brown in colour.

Examples : Air is the common example of the gaseous state. It is a mixture of number of gases like nitrogen,
oxygen, carbon dioxide, inert gases etc. A few ather examples are of ammonia, sulphur dioxide, chlorine etc.

Due to high compressibility large amount of gas can
be filled in a small container, e.g..
Liquefied Petroleum Gas (LPG) used for
cooking or Compressed Natural Gas
(CNG) used as fuel in vehicles are
compressed gases. The oxygen gas
supplied to hospitals in cylinders is also
in compressed form.

Particle Mode of Three States

Particle Mode of Three States

Following properties of particles decide the
state of matter:

e Intermolecular distance

e Force of attraction between the particles

e Kinetic energy of the particles

Comparison of the three states in terms of inter
particle spaces

11421231 v 7
% e b . il -
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(Solid) (Liquid) (Gas)

AEBSTUDYACIRCL Egu AERCHEMISTIRI




Since 2001...

A IE I)
STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

CBSE-CHEMISTRY
MATTERINOUR SURROUNDINGS

Comparison of three states of matter

Solid State | Liquid State

Gaseous State
Very large, particles are Very

Property

i v, —— |
1. |Inter particle space

Very small, particles are

Comparatlvely large,
closely packed particles are loosely|loosely packed
packed
2. |Inter particle force Very strong Weak Very weak
3. [Nature Very hard and rigid Fluid Highly fluid
4, [Compressibility Negligible Very small Highly compressible
5. [Shape and Volume Definite shape and|Indefinite  shape  but|Indefinite shape as well as
volume definite volume volume
6. |Density (Mass/Volume) [High Less than the density of|Very low density
solid state
7. |Molecular motion or|Low Comparatively high Very high
kinetic energy
8. [Diffusion Negligible Slow Very fast

Rigidity and Fluidity

111173117117111111399911133313%1%

e Rigid means inflexible. A solid is a rigid form of I I' I h = -
matter, hence it does not require a container to uviofsolid, liquidiand gaswhich hias
) (a) maximum inter particle space?
keep it. (b) maximum particle motion?
Fluid is a material which can flow easily and (c) definite volume but no definite shape?
requires a vessel to keep it. A liquid is a fluid form (d) least diffustion of the particles?
of matter which takes the shape of container Soln.  (a) Gas, (b) Gas, (c) Liquid, (d) Solid.
while a gas is a fluid form of matter which fills the ik cf-"bon oils e e e thar,' Deth
. nitrogen and oxygen. Why does not it form
container. lower layer in the atmosphere?
gravity. This means that carbon dioxide (CO>)
) remains uniform ally mixed in air. Therefore,

o The space coupled by a substance is called the carbon dioxide gas does not form the
volume. lower layer in the atmosphere.

e The Sl unit of volume is cubic metre (m?). The 5. Liquids generally have low density as
COmRBT e Iitre{L) compared to solids, but you must have
These units are related as: 1 L= 1 dm3; 1L = 1000 ‘ONT:.,NECI AT e GRS o e T G
mL; 1 mL = 1 cm?, where dm = decimeter = 107 Soln. Ice is solid, hence it is supposed to be heavier
m than water which is liquid. But ice has lesser

density than water due to its cage like
structure with vacant spaces between the
molecules while density of water is more,

e The mass per unit volume of a substance is called hence ice floats on water. _
density. 6. Why does a gas completely fill the container
Density = Mass/Volume. Units of density are while liquid or solid does not:
kg/m® or g/cm® Soln. The molecules of a gas have large

intermolecular spaces and very less

intermolecular forces of attraction. Hence the
molecules of gas move away from each other
and spread in the entire space available to
them.

AERSCHEMISIIRY
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STORE IN YOUR MEMORY

* Solid liquid and gas are the three states of matter and differ in interparticle spaces.
* Solids have be fixed shapes and definite volume.
* Solids can be hardly compressed on applying pressure.

« Units of density is Kg/L or Kg/dm* .

* Liquids do not have fixed shapes but occupy definite volume.

* Particles in a liquid can easily diffuse.

* Liquids have lesser density as compared to solids.

* Gases do not have either a fixed shape or definite volume.

* In the gaseous state, fluidity is maximum and rigidity is minimum.

* Gases are highly compressible and can be compressed to large extent on applying pressure.

* Increase in pressure decreases the volume of the gas while decrease in pressure increases the same.

* Gases diffuse very rapidly. The rate of diffusion of a gas is inversely proportional to the square root of its density.
* Lighter gases can move downwards while heavier gases can move upwards.

TEST YOUR ABILITY

1. Which of the following represent matter ?

Chair, oxygen, hatred, pea-nuts, cold, hot drink, smell of perfume, cooking pan, feeling.

2. Arrange the following substances in increasing order of interparticle forces : water, common salt, nitrogen.
3. Among the three states of matter, which has minimum interparticle spaces ?

4. A substance has neither definite shape nor definite volume. What does its physical state represent?

5. Give two characteristics of the solid state.

6. Out of solid, liquid and gas, which has

a) maximum interparticle spaces

b) maximum particle motion

c) definite volume but no definite shape

d) least diffusion of the particles.

7. A substance can be very easily compressed on applying pressure. Guess its physical state.

8. What is the physical state of water at 10°C ?

9. Why does a gas fill the entire available space ?

10. Explain why are gases compressed but not liquids

11. Give four characteristics associated with the gaseous state.

12. Point out whether the following statements are true or false :

(i) It is not necessary for a matter to have mass.

(ii) Gases always keep their volume.

(iii) It is not possible to compress a liquid on applying pressure.

(iv) A heavier gas can move upwards.
(
(

— . —

v) Particle motion is maximum in the gaseous state.
vi) Interparticle spaces are maximum in the solid state.

13. Write the full names of (a) LPG (b) CNG.

ANSWER TO SELECTIVE PROBLEMS

1. Chair, oxygen, pea-nuts, hot drink, smell of perfume, cooking pan. 2. Nitrogen, water, common salt. 3. Solid
state 4. It is in the gaseous state. 6. (a) gas (b) gas (c] liquid (d) solid. 7. Gaseous state. 8. Liquid state 9. Because
of rapid diffusion of the particles. 12. {i) False (ii) False (iii) True (iv) True (v) True (vi) False. 13. (a) Liquefied
petroleum gas (b) Compressed natural gas.

131121117111271331191211171333332129
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Change of State

Inter conversion of states of matter can be achieved
- by changing the temperature.
- by changing the pressure.

Effect of Change of Temperature on States

The temperature can be increased by heating to change solid into liquid and liquid into gas. The
temperature can be decreased by cooling to change gas into liquid and liquid into solid.

Changing solid state of matter to liquid state (Melting): When a solid is heated sufficiently, it
changes its physical state and becomes a liquid. The process, in which a solid substance changes into
liquid on heating is called melting or fusion. For example, when ice is heated it changes into water.

The temperature at which a solid substance melts at atmospheric pressure is called melting point of the
substance. The higher the force of attraction between particles of a solid substance, the greater is the
melting point of that substance. On heating solid substance, the particles of substance vibrate vigorously.
When the melting point is reached, the particles of a solid have sufficient amount of kinetic energy to
overcome the force of attraction holding the particles at fixed position. Therefore, the solid melts and turns
into liquid state.

The melting point of a solid may be defined as the
temperature at which a solid starts melting i.e.
starts changing into the liquid state.

Latent Heat of Fusion

The latent heat of fusion or melting of a solid is the amount of heat in joules required to convert 1 kilogram
of solid to liquid without causing any change in temperature. For example, the latent heat of fusion of ice
is 334 KJ per kg. Which is the amount of heat that converts ice into water without causing any increase in

temperature. the amount of heat energy that is needed to
convert one kg of a solid into the liquid state
without any rise in temperature.

It is interesting to note that the melting point
temperature of a solid is the same as the freezing point temperature of its liquid state. This means that the melting
point of ice is the same as the freezing point of water. It is generally 0°C under one atmosphere pressure. At 0°C
both ice and water exist together.
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