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DEFINITION OF MATTER
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KINETIC THEORY OF MATTER
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book, furniture, water, tree etc.,
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| other features but they all have mass

constitute matter.
Do You Know?

Heat, sound, light are not regarded as Matiey
because they have neither mass nor oceupy

gpace.

theory of matter are given below:

par[icles called atoms or molecules.
nd hence have kinetic energy.
cated (i.e., when heat energy is supplied) and

en out).

s There is force of attraction between the particles of matter. This force between the same kind of

particles is called cohesive force and between

different kinds of particles is called adl

= The force of attraction between the particles decreases with increase in the distance between the

particles and vice-versa.
s Molecular motion is greatest in gases, less in liquids
The kinetic molecular theory

the energy that they possess as well as the effects of therm

and the least in solids.

is very useful in explaining or describing the forces between molecules and

al energy, temperature and pressure on matter.

STATES OF MATTER AND THEIR PROPERTIES

Matter around us exists in three different states as solid, liquid and gas. Each state is different from

cach other and is characterised by unique properties. Let u

SOLID STATE

Characteristics of Solids

"l:hcy are hard, rigid and incompressible,
They have high densities,

Solids do not have the tendency to flow

I'hey do not show the property of diffusion
Explanation of a Solid on the Basis of

In.solids, .the particles (molccu]cs)

(Fig. 2). "The particles of g sol'.d

energy. There is o strong inter- l

and least or negligible inge
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Kinetic Theory

are closely packed
' have least kinetic
particle force of attraction

Tparticle space, So thar

Solids have definite mass, volume and shape (Fig. 1)

s discuss the properties of states of matter.

Fig. 1. Solid objects

Although sponge is a solid, it can still be bent
and compressed. This is because a sponge has
:{’lﬂau holes inside it. Air is trapped nsid®
ore:e holes. Air is expelled when we Pfe";
2 ngeze_ these holes. Hence, bending _au
dueezing is possible in the case of a sponge:

i
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the particles are not free to move. They only vibrate
about their mean positions. This gives a definite

shape and volume to solid. Again, they become hard,
rigid and incompressible.

LIQUID STATE

Characteristics of Liquids

4 _ Fig. 2. Explanation of a solid on the basis of
= Liquids have definite mass and volume but have kinetic theory

no definite shape.
= Liquids take the shape of the container in which they are kept.
» Liquids are non-rigid and slightly compressible.
» They have lower densities as compared to solids.

= They have the tendency to flow. They flow from higher level to the lower level.
» Liquids show the property of diffusion.

Explanation of a Liquid on the Basis of Kinetic Theory

In liquids, the particles (molecules) are loosely
packed (Fig. 3). The particles of a liquid possess
higher kinetic energy than solids. There is weak
inter-particle force of attraction in liquids. The Vo
inter-particle space in a liquid is more than solids. . ol |
Therefore, the particles are free to move within the ‘ - "‘m; 4
liquid. They do not leave the liquid. Hence, liquids —
have a definite volume but do not have a definite ~ Fig. 3. Explanation of a liquid on the basis of
shape. They flow and are slightly compressible. kinchie thaoty

GASEOUS STATE

Characteristics of Gases |
Gases have definite mass but they neither have definite shape nor definite volume.
They are non-rigid and highly compressible.
They have low densities.

They flow in all directions.

Gases show the property of diffusion.

Explanation of a Gas on the Basis of Kinetic
Theory
In gases, the particles (molecules) are far apart
and move freely in a random manner (Fig. 4).
The particles have very high kinetic energy. The
inter-particle force of attraction is very weak and
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States of Matter and their Properties

S—

Parameters

Solid

Liquid

Gas

S. No.
|

6.

©

10.
11.

12.

Arrangement of

molecules

Intermolecular
force of
attraction

Intermolecular

space

Position of

molecules

Shape

Volume

Rigidity
Fluidity
(tendency to
flow)

Compressibility
Kinetic energy

Density

[lustration

Very closely packed

Very strong

Minimum (almost
negligible)

The position of
molecules is fixed.
They only vibrate
about their fixed
position.

Definite shape

Definite volume

Highly rigid

It does not flow.

Incompressible

Least

High density

Loosely packed

Weak

More than solids

The position of
molecules is not fixed.
They move freely.

No definite shape. It
takes the shape of the
container in which it is
kept.

Definite volume

Non-rigid

It flows from the
higher level to the
lower level,

Slightly compressible
Higher than liquids

Moderate to high
density

Molecules are far apart

Weakest

Maximum (very large)

The molecules move freely
in all directions.

No definite shape

No definite volume.
It occupies the entire
available space (volume).

Non-rigid

It flows in all directions.

Highly compressible
Highest

Low density




INTERCONVERSION OF MATTER INTO DIFFERENT STATES

Matter can change from one form to other form, i.e., from solids to liquids to gases and vice-versa.
The phenomenon of the change of matter from one state to another and back to original state is
known as interconversion of the states of matter.

Matter can be changed from one state to another by changing temperature or pressure.

CHANGE OF STATE OF MATTER BY CHANGING THE TEMPERATURE
When we heat a solid substance, it changes into liquid and then into gas. On the other hand,

when we cool a gas, it changes into liquid and then into solid. For example—ice changes into water
and then into steam on heating (Fig. 5). The reverse process takes place on cooling.

oy Heat
y e
2 j cool
g
Ice Water Steam
(solid) (liquid) (gaseous)

Fig. 5. Change in state of water

TERMS INVOLVED IN THE INTERCONVERSION OF MATTER

Melting or Fusion

The process of conversion of a solid into a liquid
on heating is called melting or fusion (Fig. 6).
Example: Ice to water.

Melting Point
The constant temperature at which a solid changes
into its liquid state is called its melting point. Fig. 6. Interconversion of solid into lic
Different substances have different melting points and vice-versa
in their pure state.

Example: Melting point of pure water is 0°C.

Boiling or Vaporisation
The process of conversion of a liquid into gaseous or vapour state on heating is
Example: Change of water into steam is an example of boiling. |

Boiling Point

The constant or fixed temperature at which a liquid changes into
point. At this temperature, the pressure of the vapour formed
atmospheric pressure. Different liquids have different boi
Example: The boiling point of pure water is 100°C.




i \.i]‘.m;ltmn ; el ir< boiling point is called evapora,:
. luri hich ali l“id changes into 1t vapoul below its boiling [ : i
[he process during which a hquiG €840
ing i \ ~f evaporation.
Boiling is an extreme form of evaporatio
C a - - P e M Ders -
: he gaseous state under normal conditions of room temp ature anq
A substance that remains 1n the gas
atmospheric pressure is called a gas.
n, etc.
iquid under normal
heating 18 called vapour-.

vapour.

Example: Oxygen, hydroge conditions of room temperature and pressure by
A substance that is solid or 1
changes into gaseous state on

Example: Water vapour, iodine

Condensation or Liquefaction

T f conversion of vapour or gas into a liquid on cooling is called condensation g
1€ I‘HIQL'\H ( C [CI3 C &

liquefaction.

l'ix;unplc: Change of steam into water.

Freezing or Solidfaction

The process of conversion of a liquid into its solid state on cooling is called freezing.

Example: ( “hange of water into ice.
Do You Know?
Freezing Point

The numerical value of melting point
and freezing point a substance is same.
For example, the melting point and
freezing point in water is 0°C.

The constant temperature at which a liquid changes into its
solid state is called its freezing point.

Example: The freezing point of water is 0°C.
Sublimation and Deposition

119hc P'“l“‘ss (ﬁ_ conversion of a solid directly into gaseous state on heating is called sublimation.
xample: > 2 ; :
xample: lodine, ammonium chloride, naphthalene etc., undergo sublimation on heating,.

The process during which a '
as directl i : o, o
(Fig. 7). 8 y changes into solid state on cooling is called deposition

Solid

Sublimation

Gas

g b 0 Ve S'On
S S

3
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= Particles gain kinetic energy and start vibrating vigorously- ;

= Inter-particle attraction is overcome so that, the molecules become free and escape from,
surface of the solid as vapour.

* Inter-particle space also decreases.

NGE OF STATE OF MATTER BY CHANGING THE PRESSURE

The physical state of a matter can also be changed by changing the pressure.

For example: T

= A gas changes into liquid state by applying high pressure and ]()Wt’.l‘].l}g Its temperature, We o
liquid gases like liquid oxygen, liquid hydrogen by this method (see Fig. 9). |

The cooking gas (LPG) in the gas cylinders is present in the lii]uid state llll'dt'l" hlg,h pressure, (),

opening the valve of regulator, the pressure decreases and LPG comes out in the form of a gy,

L T e S

OO K. C0 u
SOLID

Subliming
N o '
Boiling or
Liguefying or vaporizir:g or
melting evaporating (&) °
= o T ——
Sl il Freezing or Condensing or
Y L | sodifying iquefying | @ e ©

. LiQuID GAS
Molecules in fixed Molecules packed close Molecules widely
pattern but together in a random separated move
vibrating. fashion, free to move.

at great speed.
Fig. 9. Demonstration of interconversion of matter into different states

LAW OF CONSERVATION OF MASS

In 1789, a French Chemist Antoine [ avoici iRTh:
dVoisie 5 X
of mass: (Big: 10) rgave the law of conservation
According to this law,
“Mass can neither be ¢y

In a chemical reaction, th
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[his law does not hold good for those reactions in which the conversion of an appreciable amount of

mass into huge amount of energy is involved.

For example: nuclear reactions. Thus, mass and energy are to be considered mgmhur.

I'o vi RIFY THE LAW OF CONSERVATION OF MASS (LANDOLT’S EXPERIMENT)
Prepare separate saturated solutions of sodium chloride and silver nitrate solution.
| » Take the solution of sodium
| 1 L 1 1 v
‘ chloride in one limb and
silver nitrate solutior \
_ nitra solution in Landolt's tube
‘ other limb of Landolt’'s tube
‘ (Fig. 11
= Seal both the limbs with corks.
* Note down the weight of
La It's tube with its contents

!'.'l}'l'i;i._'_'\.

* Mix the two solutions by shaking

NaCl solution — +——AgNO; solution

the tubes. A white precipitate of
N Y N

silver chloride is obtained

*» Weigh the Landolt’'s tube again NaCl + AgNO; —> AgCId + NaNO,

after the experiment. Fig. 11. Landolt’s experiment
Observation: The mass of the tube
and 1ts content do not change after mixing, i.e., the total mass remains constant.
Conclusion: During the chemical reaction, total mass is constant, i.e., matter is neither created nor
destroyed. However, it has changed from one form to another due to rearrangement of atoms. It proves the

law of conservation of mass.

TO VERIFY THE LAW OF CONSERVATION OF MASS
* Take some barium chloride solution in a conical flask and place small amount of sodium
sulphate solution in a test tube suspend this test tube inside the conical flask as shown in the

figure. Now weigh the whole apparatus.
o——— Cork
Conical flask

|.—— Test tube

&‘.\ Sodium sulphate
_-—‘_--___—‘—-—-.

Barium chloride

machine

Just loose the thread of the test tube and allow to mix sodium sulphate solution into barium chloride
solution. Both react together to form white barium sulphate precipitate. Weigh the apparatus again

along with the contents.

Wi .







WORKSHEET

TYPE I: OBJECTIVE TYPE QUESTIONS

A. Write True (T) or False (F) against each of the following statements.

I. Gases have any number of free surface,
2. Intermolecular force in case of solids is maximum.
3. During sublimation, the substance must be heated.
4. An increase in pressure can cause liguefaction of a gas.
5. Mass remains constant during interconversion of a matter,
6. Molecules of a gas have least kinetic energy.
7. During freezing, the temperature continues to fall.
8. Liquids have only one free surface.
9. Solids do not diffuse when they are in contact with another.

10. The mass can neither be created nor destroyed.

11. The density of liquids is relatively more than solids.

12. In case of boiling, the liquids can slowly change into gaseous form at a temperature below their |

boiling point.
13. All the gases are vapours.

B. Fill in the blank spaces by choosing the correct word from the given list.

molecules

energy NS - - —

1. Matter is composed of tiny particles called .. WhJCh are Jomed to form ...
2. The particles of matter possess ................ energy due to their continuous mﬁon.
- 3. The particles are very ................ packed in solids.
i 4. The particles of solids can Just .......ccoceee about their mean positions. '
5. Liquids have ................ shape but ............. ... volume. W
| 6. The intermolecular space in a liquid i8 ................ than solids Bk, ..ot
i 7. Particles of a ................ do not diffuse but that_ o.f st
1 8. A liquid changes into vapour state at TER .. point.
" 9. The inter-particle attraction decreases if the mter—paf.t:icie"-
: 10. Ammonium chloride changes into vapour on heating by ""“Mwi
11. During liquefaction, the particles ........c.... ... energy. ;
t 12. The particles ... .. energy during vaporisation. B
f 13. The law of conaervatlon of mass holds good th=mm
C. Tick (v) the most appropriate answer.
1. When a substance in gaseous
of attraction:
’ (a) decreases

() does not change




. The interconversion of matter can be brought about by chgnging: i (@) botl (
(a) temperature (b) pressure (c) temperature only oth (a)

ki o its particles: e
- With the supply of heat energy to matter, the kinetic energy of its p
(a) decreases

(b) increases (c) remains same (d) cannot he said

. The process due to which a liquid changes into solid siﬁa:tg is called:
(a) melting (b) freezing (c) boiling

. Which of the following state of matter is highly -@DmPrwble? (d) None of thee =
(a) Solid (b) Liquid (c) Gas bt

. The room fresheners are based on the property of:
(a) melting (b) diffusion (c) fus

. Which of the following state of matter has no free s
(a) Solid (b) Liquid -

. In which of the following state of matter diffusi
(a) Solid (b) Liquid
The process due to which a solid directly cha
(a) vaporisation (b) melti;

. The intermolecular force
(a) attractive force  (

11. According to law of co

(a) equal to the mass of
(c) double the mass of produ

(d) evaporating ’

£se ‘

(d) sublimation
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INTRODUCTION

. These changes may involye e
In our daily life, we come across many ¢ t

< SUIT ings
hanges in our surrounding

T Mmore .\Uh_\fdﬂ((ﬁ'.‘\ {SL'L' llg I) ‘ o o i: f:rUi[S i r
| lution. formation of curd from milk, rusting of iron, ripening o : L]nng(]E
Making a sugar solution, formz

few examples of changes.

“ ., orowth of seedling into a plant are
glaciers, change of seasons, growth of seedling |

Formation of curd from milk Rusting of iron

Fig. 1. Changes around us

[n this chapter, we will discuss the different types of changes that take place around us. Various
changes around us can be divided into following types:

Changes Around Us
I
e | |
¥ y ¥ Y
[Natural] [Man made] llhysicaﬂ Chemical Periodic Non- Slow E
periodic
\ ¥
Reversible| |Irreversible

1. NATURAL AND MAN MADE CHANGES

® Changes that occuyr naturally by their own 2
beings are called nagural changes,

For example: Formation f coal i |

v 9 St :C.co from decaymg matter, volcanic eruption, growth of a seed int® {

nd are not under the control of human

{16}




s Changes that takes pl Tt man
£Es that takes place due to human effort and can b °llg5
3 é R an be controlled by hum: be are called
man made changed. der l

For example: Di i ; .
ple: Dissolving salt and sugar in water, cooking of food, burning of oil etc.

2. PERIODIC AND NON-PERIODIC CHANGES
- ll:hc changes wl?ich take .pl-.lcc after a certain interval of time are called periodic changes.
or example: Change of season, heart beat, occurrence of day and night, season cycle, movement

of a pendulum.
['he changes which do not occur after a certain period of time are called non-periodic changes.

For example: Rusting of iron, volcano eruption, change of weather.

3. SLOW AND FAST CHANGES B
» The changes which take long time to occur are called slow changes.
For example: Formation of curd from milk, rusting of iron, formation of water, growth of
tree etc.
s The changes which take place in a short span of time are called fast changes.
For example: Burning of fuels, eruption of volcanoes etc.

4. REVERSIBLE AND IRREVERSIBLE CHANGES ’
s The change that can be reversed into its original form easily is called a reversible change.

For example:
1. When water is cooled, it chang
it is a reversible change.

es into ice but on heating ice changes into water again. Therefore,

Freezing
Water ‘_._L_Hi—— Ice
(Liquid) Melting (Solid)

ream. Steam can be reversed back into water by cooling. It is

9. Water on boiling changes into s

also a physical change.
Water ——-—'—‘E"_“_._T‘————- Steam
(Liquid) Cooling (Gas)
3. Stretching of a spring is a reversible change because it comes back to its ongmallgngdlafur
removing the weight (Fig. 2a-b).




5. pHYSICAL AND CHEMICAL CHANGES
dergo either physical et %
Il be formed or not. emical change. It depends ©

1 the fact that whether

A matter can un
2 new substance wi

PHYSICAL CHANGES
These are temporary and reversible changes in whi 5 '
involve change of states. G g in vk AR substpss i R LS dn"gh
YI’be;:;;re ﬁ';v exam{t#[e{ for physical changes as shown below: .
. b :::c tingof iceinto water and then into vapour by heatingis aphysical change. The condensas:.
ter vapour into water and then into ice by cooling is also a phys‘ica-.l change ( Sec Pi& 3)

It means that the change in physical state of




)
d Cotton wool i Cotton wool
T Y Funnel Ammonium
chloride
On
Ammonium —
chloride heating
I [\
: g Burner
hY
——=
g, Fig. 5. Sublimation
3) 4. An iron wire turns red hot and glows on heating but the wire comes back in the original form on

cooling (Fig. 6).

Iron wire

: Iron wire
W On cooling
—_—
Bumner ——1 |

[} =

Fig. 6. Heating of iron wire

5. The wooden wheels of a bullock cart is fitted with
the iron rim to increase their durability (Fig. 7). The
diameter of rim is slightly smaller than that of the
wheel. When iron rim is heated, it expands. It is then
placed over the wooden wheels and then cooled by
pouring cold water on it. The iron rim contracts and
gets fitted on the wooden wheel tightly. Expansion and
contraction of iron rim on heating and cooling is a
temporary, reversible and a physical change.

Conclusions Fig. 7. Wheel of & Bulliock et
In each of the cases, the change is a physical change because:

* The change is temporary and reversible.

=« No new substance is formed.

The properties and the compositio

n of the original substance are not changed

= No net gain or loss of energy rakes place. | |
s There is no change in mass of the substance because no matter is added or removed.
.~ CHEMICAL CHANGES B

A change in which composition and chemical properties of a substar
substances are formed is called a chemical change. These changes iny
that the energy is either absorbed or evolved during the change. The
change as shown ahead:









S \,0 i-;i__‘______'__'_'__ . i ___ Chemical Lnaneges
e 1ysic: 'Thanees - : i -
l——--—ﬁﬁ______"_l C hj'ﬂ.-’;(’h Chemical Changes .
. '\r""]"'-.‘. .|ij|'1;[|“-{.- are for y T gy T e ] g » ey
s are formed New substances are formed.
>
~. It i 8 tarmnmrass :
Llemporary change. It is a permanent change,
. 1S Penegyr: 7 TorT LA 1 . "
generally reversible [t is generally irreversible.
q, Onlv the nhwves -

Nly the physical properties like state, odour, | Both physical and chemical properties qf i
colour, shape etc , of the substance change. substance change. =%
here is no change in mass. Masses of the substances change. Hower,

total mass remains unchanged.
'here is no absorption or evolution of heat | It is accompanied by evolution or absorpt;
=0 . . S : Loy
— | \energy). of heat and sometimes emission of light.

1"”“'111H§: of a candle is an example of simultaneous physical
and chemical change. The melting of wax changes it into liquid. It
changes back into solid wax on cooling. Thus, melting of candle

wax is a physical change (Fig. 13).

Some of the liquid wax changes into wax vapour and burns in air

to produce carbon dioxide and water vapour. It also produces heat

and light. Thus burning of wax is a chemical change.

Fig. 13. A burning candle

[22]



WORKSHEET
TYPE I: OBJECTIVE TYPE QUESTIONS

A. Write True (T) or False (F) against each of the following statements.

Breathing by human beings is an example of chemical change.
Sublimation of ammonium chloride and c';1l|||J]n|1' art |][|_\ sical and reversible changes.
\ Chemical changes involve only a change in the physical properties.
Rusting of iron is a fast physical change,
Pti, Magnetization of a soft iron bar is an example of chemical change.
> Curdling of milk and growth of a plant are irreversible changes.
B. Fill in the blanks by choosing the correct word from the given list.
physical irreversible chemical heat
reversible
Chemical change involves evolution or absorption of ..............
2. Rusting of iron is ......cc.... in nature.
3. Interconversion of states of a matter is a .............. change.
Matter is added or removed during a .............. change.
5. Dissolution of sugar in water is considered as .............. and e change.
e i. When the total mass of a substance is altered, the change is known as .............. change.
7. Expansion and contraction of a metal on heating and cooling is an example of .............. change.

C. Tick (v) the most appropriate answer,

Which of the following is not correct about a chemical change?
(a) Formation of a new substance (b) Generally irreversible
(¢) No change in chemical composition (d) Permanent change
2. Burning of candle is an example of:
(a) only physical change (b) only chemical change
(¢) both physical and chemical change (d) natural change
3. Which of the following changes cannot be reversed?
(b) Cooking of food

(a) Melting of ice
(d) Heating of iron wire

(c) Boiling of water
{. A physical change differs from a chemical change when:

(i) no new substance is formed (ii) physical properties change

(iv) energy is released

(b) (ii) and (iii)

(d) (i) and (iv)
ge is:

(b) water —> steam

(d) water + common salt — solution of common salt

(iii) chemical properties change
(a) (i) and (i1)
(c) (iii) and (iv)
5. The equation that represents a chemical chan
(a) ice —— water

(¢) carbon + oxygen — carbon dioxide




th those in Column B.

in Column A wil

, Statements

Column B \ (
(b)
-h the
e (a) | Physical change x (¢)
5. Gt o) [P

TR T e, . | SO (e Jhanee d
|| r “I'HI:‘!HiII]J of fruit JRH (b) |C hemmi al ch _— ( )
L. Decom] i 3. Gn
v staning of Tulls.
2. [\m:tll]“.—.' , {“]
f milk.

- Boiling ©

; 1 l'L. (h]
Y\J'II!'HEUH ui'vm'ui [TO1Il mll ( ]
"I‘ [ « r
5. l_'uel[ to coal ash. : :
\OF (8 ants. I -
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10. Passing of current through electric bulb. e,
E. Classify the following changes into physical or chemical change.

{. Burning of sulphur.
2. Melting of wax.
3. Evaporation of water.
{. Dissolution of sugar in water. i
5. Heating of copper carbonate. .
6. Addition of dilute acid to magnesium, -
7. Souring of milk. :
8. Phosphorus burns in air. )

9. Iron forms rust in moist air.
10. Conversion of water to ice.
11. Magnetization of iron.

F. Classify the following processes into physical and chemical change:
Digestion, drying pl

ant, respiration, sublimation. fermentation, conde
of a plant, vapo

risation of water. burning, freezing

TYPEII: SUBJECTIVE TYPE QUESTIONS
L. Give reason for the following:
| (a) Magnetizat
(b) Heating of
change,

nsation, ripening of fruit, growth
, melting of butter,

ion of iron is g ph

ysical change hut rusti i i i
; ) . ing of iron is a ¢
platinum wire is 3 "N

, ‘ cal change.
4 reversible change byt heating of magnesi

mmn ribbon is an irreversible







