PHYSICAL STATES OF
MATTER
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() CONCEPTUALLINKAGE (s) TIME ALLOCATION

Before reading this chapter, the Teaching periods =14
student must know the,

» Matter and its states
> Intermolecular attraction
> Simple mathematics methods

After reading this chapter, the Student will be able to déscribe the:

»  Effect on the volume of a gas by a change in the pressure and temperature.
(Understanding)

7  Compare the physical states of matterwith regard to intermolecular forces
present between them. (Analyzing)

Account for pressure-volume change in gases using Boyle's Law, (Analyzing)

Assessment periods =03
Weightage =13%

w

*  Account for temperature-volume change in gases using Charle's Law.
(Analyzing)

7 Explain the basic prggei:tiés of gases. (Understanding)

*  Explain the basic of rties of liquids. (Understanding)

*  Describe physical properties of solids. (Understanding)

2 Eiplmn th e@‘écts of temperature and external pressure on vapour pressure and

: '@ﬁngm\%t- (Analyzing)

} Diﬁ'&ﬁﬁaﬁe between amorphous and crystalline solids. (Analyzing)

F@Rﬁnthe allotropic forms of solids. (Understanding)
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5.0 Introduction

Every thing which has a mass and occupy sSpacc
universe is made up of two entities, matter and the energy. Here in this L!h'l['!lt r

we will discuss matter and its types in details. Matter exists in four differen

states. 1.e.

Gas. Liquid, Solid and Plasma. The plasma state is actually g

mixture of gaseous state and ions. Many scientists do not take it as a separate
state. moreover in our planet we normally do not notice this plasma, that is
why it is not discussed along with other states. Most of the universe is made up
of the plasma, as most matter s scattered in stars (or sun).

Following table 5.1 shows the comparison of other three states of

matter.

COMPARISON BETWEEN DIFFERENT STATES OF MATTER

LIQUIDS

SOLIDS

It is the form of matter
which do not have
definite shape nor
definite volume.

They do not have
definite shape, but
vohune is definite.

Both shape and volume
are definite

from each other

Molecules lie far apatt

Molecules lie little
close tv each together

Mulecules are very
ulnse to each other.

Molecules are free to
move. :

Molectles can move in
a limit¢d way:.

i
i

| qscnllatﬂry movement

I

Mulecules have only

alt their own place.

E—

I;gnf mnlccules 15 K.E is f‘ptennediate. KE is lowest.
lest H i
Intermolecular forces Intermolecular force | This force is very
are very weak, are fairly stronger. strong.
Molecular arrangement Molec uﬂr arrangement | Molecules are highly
18 irregular. 1s some what regular | arranged.
1 it

A
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( r'}fﬁ.T_l’._ﬂEIS(}N BETWEEN DIFFEREN

I STATES OF MATTER

5.1 The Gaseous State

The gaseous state, as described earlier is
the simplest state of matter. having following
general properties.

5.1.1 Typical Properties

In gases the molecules are far apart from

each other due to weak intermolecular forces
(Figure 5.1)

The gas molecules spread-in all
available space, i.e they do not haye a volume
of theirown, but the volume of the container
where they are kept is counted as their volume.

Usually the gases are colourless and so
they are invisible, but some gases have colour
too, and they can be seen, e.g. the Cl, gas is
yellowish green a,nd the NO, gas is reddish
bm\’ﬂ'lamshuwnmﬁgureﬁ 21

In the gaseous state of matter, the kinetic
tnergy @E) of the molecules is highest,(as
you ﬁ!WE observed many times in the steam
Wh%ﬁ is the gaseous state of water), this is due
0 the high velocity of gas molecules than
“Ompared in liquid or solid states.

il Some of these general characters are
“Cussed in detail here in below:

GASES LIQUIDS SOLIDS
e
Molecules can be Molecular can be Molecular can not be
compressed easily. compressed up to a few | compressed.

degree.

Rate of diffusion 1s Rate of diffusion is No diffusion.
very high. lower than gases. &
iy lable 5>.1: Comparison of various stats of matter »

CCAC

Figure 5.1: Hypothetical
Model of Gases
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5.1.2 Diffusion

An important character of gases is the high rate ot diffusion. Diffusiop
is defined as the mixing of gas molecules into each other.

You have observed diffusion Y
process of gases many times in Erass
your routine life, e.g. when a

perfume is sprayed in a room, it = 7

¥ “’ A8 & 3 3 d |
readily spreads across the room,  [i::: - °: |
and even it leaks out of the room. o
v b, | MO, Gt | CL, Gow | AT
The figure 5.3 shows ==|':"%'F¢E‘ ] S ey
defusion process in two gases, it bl ul. | Aaviiar |
can be seen that when both jarsare b+ * | ol s
Bp e m e - L{.'I‘.c{i..w| |
put upon one another after some : ‘
time both gases mixup. :  Figire 53 B = |
The gases due to having Difftision process in B3
NO, and ClI, e

higher mobility have higher rate of
diffusion, as compared to liquids which have slower rate of diffusion. The

diffusion is dependent upon the temperature, because at hi gh temperature the
speed of molecules is more so the rate of diffusion is also more at higher

temperature.
5.1.3 Effusion

This property is similar to diffusion, but the term effusion 1
specifically used when the gas escapes through small pores of molecular size.
You have n*bsewed_ effusion while playing with the hydrogen balloons (gas
balloons) ‘n your childhood, when these gas filled balloons are kept over
night, they, shrink in size overnight.

\:\ { , S = S SN e e ™
\\I_'Iydrbgq;g is the lightest gas and is also smallest in molecular size as compared to other
gases. I)jl isabest fuel which does not produces any harmful products. .
na

once hy/ Irogen gas has been used extensively for filling traveling air balloons and | i

at due to its small molecular size it leaks out from molecular sized holes in 1
sh which 15

contaigers and this has resulted in accidents many times, a famous air cra
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cident stop the use of such air ships for traveling and now a days helium or hot air
s ac >

Th dinair balloons.

18 ﬁ“E

5.1.4 Pressure
Pressure is defined as the force per unit area. Its unit is N/m’ (or Pascal) in
S.Isystem. The commonly used units are atmosphere and mmHg or torri cell.

Like liquids and solids gases also exert
pressure, and you may have noticed this pressure
many times in your life e.g. while comparing the
mass of an empty and filled home gas cylinder
and you may have also noticed this pressure while
filling air tyres and tubes using pump.

We are living in-an atmosphere of air
ound us and this-is obvious that if a little
dantity of gas present in the gas cylinder exerts
E EF’S“TE than this air around us must also exert !
cy[?sure onm.us much more than the gas of ||}

Ildﬁ::_i 5 k—

Al which is the mixture of gases also R = Height of *Hg" column

760mm
(76.0cm)

— —

eXerte i
Xerts Pressure. . in glass tube
Th . _ ‘ Figure 5.4
-, Catmospheric pressure is determined by Simple Barometer

barometer; (figure 5.4) which is a

Muated glass tube closed from one end and is
.. m RERTERY » . ; : = |
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Air Pressure (Patm)

—Vvolume
T Pressure Th Pressure
Ah of Gas A of Gas
Gas Gas
i | Hg S

Open Type Manometer Close Type Manometer
P gas = Patm +Ah _ P gas = Ah
Figure 5.5

filled with mercury (Hg). when inverted in a mercury container the level of
(Hg) falls up to the certain height. The height of niercury (Hg) retained in the
tube indicates atmospheric pressure. this apparatus was designed by an Italian
scientist Torricelly.

There are some other units too which are used for pressure, these units

and their equivalents are following:
Atmosphere =760mmof Hg=760Torr
| Atmosphere = 101325 Pascal

Atmosphere =1.01325 Bar
There are also some other methods available for accurate measurement
of pressure:e.g. by Manometer, which is shown in figure 5.5.

5.1.5< ‘Density

The density is defined as the mass per unit volume of a substance.

;
W d=1
W

The density of a substance is the measure how the mass is distributed 10
a unit area, thus the iron has a greater mass per unit area as compared (©
cotton and therefore cotton has less density than iron.
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You can sce the difference in the densities of two substances in the

ven figure 5.6, as the number of particles per unit arca increases
given 11g :
the density also 1ncreascs.

e T & 4 z p

23 2 2,
22 @2 " 20
Nl | “\O >
Figure 5.6 Comparison of densities

The density of a substance is dependent upon the temperature 100,
with the increase of temperature the density decreases:
Interesting Information:

_ Thedensity of a substance in gases statei§ least while in solid state it
has the highest value (water is an exception).

The density also has a relation with the temperature, as the
lemperature increases density decreases, ¢.g., all measuring instruments of
lab show a temperature (as can be'seen in the figure 6.2 of volumetric
flask). ‘

Density of a compound is a characteristic of that compound. The
famous Greek scientist Archimedes (287-212BC) used this application of
density to find cut the impurity amount in the crown ¢ "Emperor ofhis time.

5.2 Laws related to Gases

In order to understand the behavior of gases, various scientists have
PTUPUSEd laws, these laws generally explain the nature of gases and effect of
;?;Stinns in the conditions like temperature, pressure, volume, the rate of
aw;;sf:lc upnu' the gases. These laws are cnrllectwely known as the gas

wAthe following pages, these laws are described separately.

.
21 Boyle's Law (Volume-Pressure Law)
In 1662 Robert Boyle studied the relation between volume and

Pregs
1r€0fa gas at a constant temperature.
.‘ ! -_&—
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According to this law the volume of
given mass of a gas is inversely proportional
to the pressure at constant temperature, i.e.

Va l/P (T = constant)

V = Constant x |/P
or PV =Constant

P,V,=constant

In the same way,
P,V,=constant
So, S S S
i._Pliz_Pl‘ff - : Rdliert Boyle
Where P,, V, are initial pressure and | (Ireland) |
Bat 1627—Died 169]
volume while P, and V, are final pressure vad
and volume.

This is the mathematical representation of Boyle's law.
Experimental Verification

Boyle proved his law experimentally by using a “J” shaped glass tube.

He observed that by doubling the height of mercury (Hg) in tube reduced half
the volume of gas entrapped.

Thus PxV=constant

Thisis visiblein figure 5.7
Atmospheric Pressure

Incase1s

Volume(V)=  100m] V= 100m],

25\;’;@&‘1“&&5:s;ure (P)= 200mmofHg
- According to Boyl's Law

BN = Constant

e

. BV, = 100x200=20000

E—
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fncase ?

(BY doubling the pressure by
adding mercury, therefore)

v. = 50ml

p. = 400ml of Hg S I l

Atmospheric Pressure

p_:\fz = Constant
50x400=20000

1.€.
case 1=case 2

or Figure 5.7;

= P,V, Boyle’sbaw
Ei¥) e _ ‘ experimentgl Verification
Thus Boyle's law is verified.
So,

PV= Constant

Boyle's Law graphical Representation
By plotting a graph between pressure-and volume a curve is obtained
indicating that volume decreases with the increase in pressure as shown

below in figure 5.8, graph (a).

A

Volume

PxV

>
(b) Pressure

Figure 5.8: Boyle's Law Graph

toy Ifa graph is plotted between pressure and P x V, a straight line parallel

: Caxis is obtained, as shown below in figure 5.8(b).
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Example 5.1: Volume of a gas at standard pressure i~ 4.7litres, what
will be the volume of gas when the pressure is increased to 2
atmosphere while the temperature remains unchanged.

Solution: In this case the relation between volume and pressure is in

interest and the temperature is constant, so this problem can be solved

using Boyle's Law equation, i.c.

PV, =PV, (Temperature = Constant)
Here,P, = Standard pressure= latm

V, =4.7litres )

Py Y r=2am

Wi & =2
As PV, =PV,

L i

So,. V. ==L

by putting values:

v, =1%47 _ 5 35iires

—_—

So, the volume of gas at 2 atmn_&fph’eric pressure will be 2.35 litres.

5.2.2 Charle's Law:(volume-
temperature Law)

This law was proposed by the Jacques

Charles in 1787. He told that the volume of a

given mass of a gas is directly proportional to

the temperg@f\e at constant pressure.
Mathe/gqgitally it is represented as:
“VaT (at constant Pressure)
O
& Or V= constant x T
Or V/T = constant

Jacques Charles
Or Vil =371 (France) -
i/ Born 1746—Died 1823 §

Wehre V1, T1 are initial values of volume
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and emperature while V2 and T2 are linal values of volume and temperature,

Experimental \"eriﬁc:!tion _ |
Charle's used a cylinder fitted with a

frictionless piston. as shown in figure 5.9. He observed that the proportion of

change in volume at temperature would be the same 1.¢. by doubling the

iemperature, volume of gas also doubles.

Mathematically it is represented as:

V/T = constant

V=
800m|

Gas Gas

T, = 100K T, = 200K

Figure 5.9: Experimental verification of Charle’s Law

Considera given mass of gas in frictionless piston of a cylinder at 100K
having volume 400ml, therefore. new volume at different temperature would

re| New Volume 5L
Gl
800 4
1200 4
A 600 4

S

RO

G the ratio between V and T is constant in all conditions.
raph:
Phical Representation

=
|
d

Wh. - ¥ " " "

ing : ile plotting 4 graph between "T' and V' a straight line is obtained
INthis 1on o - . k

this line is increased downwards it touches zero volume line
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at -273.15°C. which means that volume at this point is zero which is not
possible, so this temperature is not achievable. From here we start a new scale
in which zero or negative values are not possible. This new scale is called
Kelvin scale, as shown in figure 5.10.

o 89.6T
o 6721 o]
—
—
= 44 8 j_f_ﬁ-"‘f
_'_._,_,.,.-""- |
|
27 _/// |
u_r'- A A L L i »lv i i i
-300 % -200 -l100 O 100 200 300400 500 600 700
: —_—r

N g leipbrature = C
! :

..::h

Figure 5.10: Graphical répresentation of Charle’s Law.

The Kelvin scale of temperature is denoted by the symbol ‘K’ and note
that no degree sign is used in this scale. Activity: 5.1

0K =-273°C Normal human temperature is
The Kelvin scale is needed for 37°C express this temperature in

calculations specifically, because in this  Kelvinscale.
scale the temperature cannot be in negative values or even zero.
In order to change centigrade value of temperature to Kelvin scale just
273 isadded.
\ K="C+273

?ﬁﬂmp!e 5.2: The volume of a gas at 50°C and standard pressure is

S00ml. If the temperature drops to 0°C at same pressure,
what will be the new volume?

Solution: In this example the pressure is constant and the relation
between volume and temperature is in interest, so here Charle’s Law
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perates using Charle’s law equation this problem can be solved easily:
ﬂ 5 {

MR F:- (Pressure = Constant)
R
V, x T,
Aﬂd Vj = T|
The given data of example is:
VvV, = 500ml
i =50°CY = 323K
T =10°C = 473K

By putting these values in Charle’s Law equation, we ‘get:

V, =200x273 _ 455 omli

’ 323
So, iIf 500ml gas is cooled from 50°C to 0°C, the volume of gas will be

reduced to 422.60ml.
3.3 The Liquid State

The liquids are one of the states of matter which do not have the definite

shape but have definite volume.
In the liquid state, the molecules are loosely

held, have limited movement in a definite region,
50 this makes them having a definite volume, but
the molecules can not'leave the system as in the
saseous state so their volume is definite (See fig.

5 1) e £ Figure 5.11:
“4). The molecules have lesser kinetic energy A hypothetical view of

th - molecules in liquid state
A ﬂl;gases due to lesser mobility.

-The Liquids have stron ger intermolecular forces than the gaseous state,

dnd . w [
hence they haye comparatively higher melting and boiling points.
Let's discuss some of the basic characteristic properties of liquids in

*little degq;)
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5.3.1 Evaporation Interesting Information

It is the common character of  Due to evaporation process, the
liquids. It is observed that when a liquid  vapours from sea comes out and
like water or petrol is piaced in an open  travel hundreds of kilometers
container it vanishes away by changing away, cool down and fal|

into vapours. This process is called (condense)in the form of rain or
snow, thus life on planet

evaporation. ,
continues.

Lvaporation is because when
molecules of liquid gain energy from surroundings, when the kinetie énergy
of some molecules becomes enough high to break the intermolecular forces,
then molecule enters into gascous state,

Evaporation occurs at all temperatures, but it has a dircet relation with
temperature, i.e when temperature increases the rate of cvapmrati_nn also
increases. Moreover liquids having lower intermolecular attractions are
evaporated easily. A\§

Evaporation of a liquid is also im;ng}j's%d when the surface area
increases, that is why a china dish is used for evaporating rather than a beaker
in the labs.

YO R :
5.3.2 Vapour Pressure wﬁi"

When a liquid is placpdjﬂ"\ﬁ closed container, some of its molecules
vaporize and exert pressu{&.jéﬁ
liquid. Some of (thése
molecules condense after
losing their KLE) back into
liquid statg%\:w en rate of
evapura@i*n and rate of
condensdtion is equal, the
pr ¢ at this stage is called
vapour pressure or equilibrium
pressure. (NN By
T;h&_vapour pressureisa  Figure 5.12: A simple mercury Barometer used
characteristic property of for vapour pressure defermination

i ST SRR R —

Vapour
Pressure
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1iquid5 but 1s temperature dependcnt, and incre
temperature. : |
The liquids having low intermolecular forces

pressure. Vapour pressure can be determined by using
shown in figure 5.12.

ases with increase n

have higher vapour
simple barometer. ag

The liquid whose vapour pressure is to be determined
dropper at the bottom of glass tube. The chan
vapour pressure of liquid (A h).

is inserted by
ge in height of column gives

533 Boiling Point

The temperature at which

vapour
pressure of a

liquid and atmospheric
pressure becomes equal is called its boiling
point. At this temperature the liquid's
molecule vaporizes and enters Into gaseous
state, and its bubbles can be seen arising
from bottom moving upward (Figure 5.13),

in a liquid
 Theboiling point of a liquid dependsupon the atmospheric pressure. If
is pressure decreases boil Ing point alsodecreases and vice versa.
The following graph shows relation between atmo
Yapourp

: spheric pressure and
ressure of different liquids at changing temperatures.

Figure 5.13: Boiling process

Ll L e — --n--—.-..,..____

—
Ethyl ether

(O He-D-CHy)

¥ ¥ S F A

40 60 80 100 120

1 1 Temperature in°C an
e Figure 5.14. Graphical representation of relation between boiling
L SR point and atmospheric pressure.
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Interesting Information

When the boiling point of a liquid is achieved then further heating does ngt
increase the temf;:ralure but only vaporizes the liquid. Amount of heat requireq
to vaporize one mole of a liquid at its boiling point is called molar heat of

vaporization, and is characteristic for each liquid e.g. for water it has a value of
40.7K.J/mole.

The boiling point has wide applications of separating mixtures and
identification of various chemical compounds e.g. the petroleum in ol
refineries is purified to different constituents on the basis of their different
boiling points. The table 5.3 shows boiling points of some common liquids.

Interesting Information |

Boiling point of a liquid can be decreased or increased by changing external
pressurc e.g. in pressure cookers boilin

g point of water is increased above than
100°C and thus at higher temperature cooking time of meat and pulses is
reduced. \

5.3.4 Freezing Point

The freezing point of a i

quid is the temperature at which a liquid
freezes to sol

d state. The freezing point is same as that of the melting point of
solidto aliquid. The meltingor freezing pointisac

haracteristic property fora
compound, e.g. the waterhas value for both of these "0'C". Unlike the boiling

point, the melting or freezing point does not depends upon the atmospheric
pressure, as the pressure is effective only to the gaseous state, which is not
present here. The freezing point shows the type of intermolecular forces

AY" Water (H,0) 0°C 100°C
Ethyl Alcohol (¢, H,0R) -115°C 78°C |
3 Benzene (C,H,) 5:5°C 80°C |
8 Sodium Chloride (NaC1) 801°C 1413°C
Table 5.3: §
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present in the compound. For the compounds that have stronger
mwmm!ecular forces have high values of freezing points as compared to the
-ompounds that have weaker intermolecular forces and have low ireezing

Pﬂil‘l[& 1 _ '
Table 5.3 shows freezing points of some common compounds along

wvith their boiling points.

53,5 Diffusionin Liquids

The diffusion is a property of liquids just like of gases, this refers to the
mixing of molecules with one another. The gases have hi gher mobility.and so
their rate of diffusion is also higher. Liquids have slower rate of diffitsion.

The diffusion is dependent upon the temperature. because at high
temperature the speed of molecules is more so the rate of diffusion is also
more. The diffusion is easily observed in a glass of water. when a drop ofink is
placed in it, and the process when observed at different temperatures can also
shows the effect of temperature upon the diffusion

53.6 Density of Liquids
The density which we defined as the mass per unit volume of a
Substance is also a prominent characterof liguids.
X The liquids have more dt?nsity as compared to the gaseous state, which
ccause of the close distribution-of molecules of liquids as compared to the
8aseous state.

This is further elaborated in the figure 5.15.

{ x“,

K
N\ Molecule in Liquid State ~ Molecule in Gaseous State
Figure 5.15

theinc;l;he density of a substance is dependent upon the temperature too, with
aba e “ftempﬂrature the density decreases, This is shown by following

ol :
|_ 2 Which shows the density values of water at different temperatures.
| ‘I ﬂ._
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SNo.| Temperature °C Fahrenheit °F Density (g/cm?) |
| 0.0 2.0 09998 |
) 4.0 39.2 09999 |
3 15.0 59,0 09991
4 20.0 68.0 0.9982
5 25.0 77.0 0.9980 o |
6 37.0 98.6 0.9933
7 100 212.0 0.9583

Table 5.2: Density values of water at varying temperatures

5.4 The Solid State

The state of matter that has definite shape and definite volume is called
the solid state. Some typical properties of solids are given below.

5.4.1 Typical Properties :
The solids are the form“of matter A3
having a definite shape and volume. In solids [SESECAEE
the particles lie very close to each other and b b B O B
have very high intermolecular forces, due to b b
which they cannot change their location so [N
both the shape and the volume here remains Figure 5.16: A hypothetical view
unchanged. lithe solids the molecules move | Of molecules in solid staie
just vibratory, so their kinetic energy is least. (As you can observe the
difference between the ice and the other states of water).

54.X1 Melting Point
. Asalready explained that melting point is the temperature at which ¢

" solid changes into the liquid phase. |
The molecules in the solid state lie close to each other and thus (¢!

have high values of intermolecular attractions, therefore it becomes har du
separate them as compared to the liquids, Thus they have high and sharf

melting points.
+ﬁ,- |
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4.1.2 Rigidity
[n the solid state, the molecules lie in close association to cach other, so

'_} L]

deformity in their structure 1s not easy, that is why they are rigid.

5.4.1.3 Density

The density in the solid phase is also highest because the constituting
particles lie very close to each other and more mass is concentrated as
compared to the liquid and the gaseous states.

5.5 Types Of Solids

The solids are further classified into two main sub types; these are
discussed in the next sections.

33.1 Amorphous Solids
FThe word amorphous has its origin from twe parts where ‘A’ stands
for without and morph for shape, thus amorphous means witt out shape.

&y A 1 1;
blgure 5.17 some amorphous solids

T ; .
. plheé& are the solids which do not have a characteristic shape, ¢.g Glass
a - "
Ometi Stics, wax and gem stones. These are actually not true solids and are
esreferred as super cooled liquids.

55 A
2 Crystalline Solids

N Th'e c . g
?ﬁtﬂllineswsmume solids have a characteristic geometrical shape. The

T, a olids are actually the true solids. The crystals have all characters
‘ e olid is tecognized, e.g. the rigidity, elasticity, sharp melting point

- A
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5.6 Allotropy
The word allotropy has been derived from two parts, where allos stands
for other and tropy (from tropos) means forms, thus allotropy means other

forms.
9, FT _FJB'J’
2
™ | e W
QL g9
= JE; "
Ty Graphite
)
A N
b 3y Figure 5.19 Allotropic forms of Carbon with their molecular structures.

The Allotropic forms are the different forms of an element, which have
although the same chemical properties, but different structures. For example
the famous diamond and graphite are the allotropic forms of carbon.
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Other Examples of allotropic forms:

i)  Oxygen
Oxygen O, - colourless
Ozone O, -blue

ii) Sulfur

Plastic (amorphous) sulfur - polymeric solid

Rhombic sulfur - large crystals composed of S, molecules
Monoclinic sulfur - fine needle-like crystals

iii) Phosphorous
Red Phosphorous (Polymeric solid)

White Phosphoric (Crystalline solid)

—
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SUMMARY OF THE CHAPTER

<  The matter exists in 4 different states, the gaseous state, liquid State,
solid state, and the plasma state,

“  Generally we deal with the first 3 states of matter, the plasma.isnot
considered as the true state by some scientists, as this state is not stable

in earth on normal conditions.
% Gases are the simplest state of matter and are defined as the state of
matter having neither definite shape nor definite volume.
% Gases have highest mobility, and kinetic energyis also highest.
% Gases diffuse easily and can be compressed by pressure.
oo In order to explain the relation between the volume, pressure and
temperature, various gas laws have been presented.
%  According to Boyle's law, the volume of a gas is inversely proportional
to the pressure at constant tenipérature.
%t The Charle's law states that volume of a gas is directly proportional to
the temperature at cofistant pressure.
%  Liquids are the state of matter having definite volume but indefinite
shape.
o Liquids also have the ability of diffusion, but with lesser extent to the
gases.. \
SQJ;ds are the state of matter having definite volume and definite shape.
&IB solids the particles are held strongly and show only vibratory
QQ movement, so diffusion in solids is not possible.
AN The solid can be divided into twu categories, the Amorphous solidsand
the Crystalline solids,
%  Different types of an element are called Allotropic forms. Allotropic
forms have same composition but different structures,

e R N S 5 |

—-‘

L)
#‘0

o
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EXERCISE

O1. Fillin the blanks with appropriate words.
i) Matter in the universe existsin.............. states.
ii) | atmospiere pressureisequal to............. mmHg.
iii) Thevoluneofagasis............. related with temperature.
iv) Theliquidshave............. volume and variable .............5

v)  The relation between the density and the temperature is

..............

vi) Mixingof gas moleculesiscalled............. :

vii) Boyle's law states that volume of a gas is ....... 2 i related to
the pressure.
viil)) Solids state of matter has ............. density, as compared to

liquid and gaseous states.
ix)  Same element with different shapesarecalled............. :
x)  InKelvinscale oftemperature 300°Cisequalto..............

Q2. Choose the correct answer.
i)  The form of matter which does not have definite shape and

volume is called:
(a)liquid  (b)gas (c)solid (d) plasma
ii)  Gases can be liquefied by: '
(a) simple physical methods (b) simple chemical methods
(c) by using both physical and chemical methods
(d) no physical and chemical method can be used
iii)  Manometer is used for the determination of:
(a)pressure (b)volume (c)length (d)area
iv). The vapour pressure can be determined by using:
(a) manometer (b) barometer
(c) both manometer and barometer
(d) neither manometer nor barometer
v)  Thedifferent forms of an elementare called:
(a)isotopes (b) free radicals
(c)molecules (d)allotropes
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Q3.

Q4.

Q5.
Q6.

Q7.
Q8.

Q9.

Answer the following questions in short. =1 .

i)  Ifyou take equal volumes of N, and CO, in different containers,
which sample will expect to have more density?

ii)  Compare different states of matter.

iii)  Why we can't see most of the gases? Name 3 gases which are

visible for us.
iv)  Compare diffusion and effusion processes in gases.
v)  Explainthe term pressure of gases, also describe its units?

vi)  Why weuse Kelvin scale in solving gas laws problem?

vii) Canyou explain why wet skin under the fan feels cool?

viii) Differentiate between rates of diffusion among gases and liquids
with examples?

ix)  Why solids have higher melting points than liquids?

x)  According to their shape what types of solids are found in
nature?

Answer the following questions with réasoning.

1) Why pressure of a gas sealed ina container when temperature is
increased?

i)  Explain in light of KMT what would happen with respect
pressure when more quantity of a gas is added to container of
gas?

i)  Arrange the gases Cl,, H,, NH, in order of increasing speed of
their molecules at 25°C.

iv)  What would you expect to happen in respect of volume when a
balloon filled with air is placed in the freezer of a refrigerator?

v) . Name 3 methods by which the volume of a gas can be decreased.

Howcan you differentiate between the various forms of matter?

Derive a relation to show that volume and pressure have indirect

relation?

Discuss the importance of Charle's law?

Define the term Allotropy? How the allotropes of oxygen effect our

life?
What are the various types of solids? Give daily life examples to
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differentiate?

010. Anideal gas 1s kept ina eylinder of moveable piston of'mass 1kg, has a
: volume of 500cc at the temperature of 25°C,. 1f the temperature rises to
40°C . what will be the new volume of the gas?

Suppose a gas is kept in a cylinder of volume 3litres and a pressure of 2
atmospheres, if the gas is shifted into a new cylinder of volume 5 litres.
What will be the new pressure if the temperature remains constant?
Q12. Compare the physical states of matter with regard to inlcrmnjegnlur

Ql1.

forces present between them,
Q3. Difterentiate between the amorphous and Ll‘}'blc]”lnb S’Olldh with

examples? !
Q14. Compare the different physical states of matter wuh rt.t‘-fai ds to their
typical characteristics. <M§§<~.>
I{%\/
.,.\;Z““
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