very

and the molecules are free to mwi
and fro anywhere, matter exists as a e

weak or negligi
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PROVERTIES OF SOLIDS

.

A wolid has a definite shape and size
(ength, area and vo

A sold can ot be
A solid can not flow.
A sohd s highly

A solid has 1ts constituent molecules very
closely packed.

A solid exerts pressure due 1o s
only on its base, downwards

A solid has strong inter-molecular force
of attraction,

A solid has a low thermal expansion, 1.e
it expands a hittle on heating.

In a sohid, the molecules are not free to
move from their positons. They samply
vibrate on either sade of thewr mean
(rosiiions,

A sohd can have any 1
surfaces.

A solid is highly rigid but can be
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3. Lagquids can flow.

4. Liquids are viscous i.e. each Liquid
opposes the relative motion between its
different layers. Hence. each Lquid

opposes the motion of an object on it.

‘Ji

Liquids have a tendency to occupy
minimum surface area, ie. they have

surface tension. Due to the property of

surface tension, a liquid has a tendency
to form a spherical drop.

6. Liquids have only one free surface.

7. A liquid can
liquids.

oo

Liquids are less rigid.

The molecules in a liquid are less
closely packed.

10. The inter-molecular force of attraction
1s weak in a liquid than in a solid.

1. Liquids have high thermal expansion,
i.e. hquids expand more on heating than
solids.

12. The molecules of a liquid are free to
move within the boundary of the liquid.

13. A liquid exerts pressure in all directions.

The above properties of liquids can be
explained by the molecular model of liquids.

Molecular model for liquids

(1) The attractive force between the
molecules of a liquid is not as strong
as it is in solids, so they are loosely
packed and are not fixed. The
molecules can move over one another,
within the boundary of the liquid.
Thus, a hquld has a defimte volume,
but no defini

easily diffuse into other

The inter-molecular space in g 1 Qu
is greater than in a solid, 50 tha
generally have low denmy
compared to a solid, i.e. they are
compressible.

Fig. 1.4 Molecules of a liquid are arranged |
closely and are free to move about, within the lig,

(3) The motion of molecules in a hqmd % |
irregular and random within
boundary of the liquid. Thus,

Liquids do not have a deﬁmtc
but have a definite volume and can
from a higher to a lower level They
the property of viscosity and smface
because of the cohesive forces.

by

PROPERTIES OF GASES

I. A gas has neither a definite shape
a definite volume. It acquires the st
and volume of its container.

Gases are highly compressible.
3. Gases can flow. They are also vi

but less viscous than liquids.
4. Gases are not rigid.

5. A gas diffuses into other gases ve é,,
fast. E

6. A gas has no free surface.

7. In a gas, the molecules are least closely ;ﬁ
packed. = T t_

8. _Inagas,theremnforceofama
amongst its mlecules; '

s Tp.ﬂ-




9. 'The thermal expansion of gases |

S ver
large. ’

10. In a gas, the molecules are free to Move

In a random manner in Z1g-zag paths
everywhere.

1. Gases do not show the property of

surface tension because they do not
have free surfaces.

2. A gas exerts pressure on the wall of
its container from all directions due to
change in momentum on collisions of
its molecules with the wall.

The above properties of gases can be
explained by the molecular model of gases.

Molecular model of gases

(1) The molecules of a gas lie much
farther apart than they lie in a liquid or
a sohid. Thus, the density of gases is

very low.
Veyoot gy
Q.00 ® Oo—>
g e
00° o O (§J D
(&) Random motion of
molecules

Fig. 1.5 Molecules of a gas are far apart
and are free to move about

(2) There is negligible force of attraction
between the molecules of a gas, so they
are free to move in the entire space

available to them.

The molecules of a gas move much

faster than they move in liquids, and
therefore they are infact in a state of

incessant random motion, moving in all
possible directions at all possible

speeds.
T AT

(3)

DISTINGUISHING PROPERTIES OF
SOLIDS, LIQUIDS AND GASES

Properties | Solids Liquids Gases

Definite Acquires the

shape of the
container

Acquires the
shape of the
container

Definite Definite Indefinite.
acquires the
volume available

. Compres- | Not Negligibly Highly
sibility compressible | compressible | compressible
. Fluidity Not possible | Can flow Can flow
6. Rigidity Highly rigid | Less rigid | Not rigid
. Diffusion | Slow Fast Very fast
. Number Any number | Only one free | None
of free of free surface
surfaces surfaces
. Packing of | Very closely | Less closely | Least
molecules | packed packed closely
packed
10 Inter- Strongest Slightly Negligible
molecular weaker than
force in solids
T
11. Expansion More than | More than
on heating solids liquids

Move in a
random manner
in all space
available

Move in all
directions but
within the
liquid

12. Motion of

constituent
molecules

Only vibrate

on either side
of their mean
positions

At all points in

13. Pressure Only at base ' On the wall of
downwards | all directions | the container
inside the
| liquid
14, Viscosity Least viscous

15. Surface
tension

No '__Pu& to No
- cohesive force
tends to occupy
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(4) The molecules of a gas are far apart them and they become free to mgm '''
and there is enough space available for solid thus changes into a liquid.
compression. Thus, gases can easily be

2. Change from liquid state to sace &
compressed.

stale :
(5) During motion, the molecules of a gas

id 1 i e The process of change of a syhetan.

collide with one another and als

, % from the liquid state to 1ts gaseous Shhf

with the wall of the vessel. In each collision. led 5 |

the direction of motion of the molecul P S the boj
bl ©  point, is called boilng or vaporisation, ;

changes, so the momentum changes.

(6) A gas exerts pressure on the wall of its Liquid H;Zﬁ%‘{@d Gas
container due to the continuous By =
collisions of its molecules with the wall. FRC Geal CHETgy  RVGURIEE L-’
Phus substance in liquid state increases the eney

of its molecules due to which they begj 2in

move randomly. Thus a liquid chanm
a gas.

A 8as has neither a definite shape nor
a definite volume, but it can flow and is
easily compressible.

&

'S s Do Mow .28
CHANGES IN STATE OF MATTER 3 Do Vou Know

T'he change in state of matter of a PR poine-of ice “OCOJ e
substance from solid to liquid or from liquid | kg ice absorbs 336 x 10 Joule "'ﬂ“t’ C
_ i : . change into water at 0°C. o9 .w

o gas 18 brought about by imparting heat _
energy (o 1t at a constant temperature S e e MO
| | Jdi a COINE | . s
;. | kg of water at [00°C absorbs 2260 X 107 jou

I. Change from solid state to liquid state heat to change into steam at 100°C. il
The process of change of a substance
from the solid state into its liquid state on
absorption of heat at a particular temperature,

called the melting point, is called melting or
Sfusion ie.

. Melt
Solid ————%£— Liquid

List of few solids, liquids and ﬂm

The heat energy absorbed by the
substance increases the amplitude of
vibrations of the molecules of the solid and

a stage is reached at the melting point when
the molecules acquire sufficient energy to
overcome the fnrce of attraction between
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14.

1S.

16.

(a) Size

What do you mean by inter-molecular spacing ?

Dgscnbe a simple experiment to illustrate the
existence ol inter-molecular spacing.

What do you mean by inter-molecular forces ?
What are the forces of cohesion and adhesion ?

State three charactersitics of molecules of matter
which determine its solid, liquid and gaseous state.

State the approximate spacing between two
molecules of a matter.

How do solids, liquids and gases differ in their
following properties :
(b) Shape (c) Density ?

The molecules 1n a substance are in motion. What
type of path do they follow ?

Describe a simple experiment to illustrate that
molecules are not at rest, but they constantly
MOVE.

Write down five general properties of solids,
liquids and gases.

Give the molecular model for a solid and use it
to explain why a solid has a definite volume and

a definite shape.

157

18.

19.

20).

218

Describe the molecular model for a liquid. How

does it explain that a liquid has no definite shape,
but has a definite volume ?

A gas has neither a definite volume nor a definite

shape. Describe the molecular model to explain
Lt

Distinguish between the three states of matter —

solid, liquid and gas on the basis of their
molecular models.

Distinguish between solids, liquids and gases on
the basis of their following properties :

(a) compressibilty

(b) fluidity

(¢) ngidity

(d) expansion on heating

What do you mean by change of state of
matter ? Explain :

(a) the change of a solid into a liquid at a

constant temperature, and

(b) the change of a liquid into a gas at a

constant temperature.



