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Everything in this universe is made up of material
which scientists have named ‘matter’. Matter is
something which has mass, occupy volume.









PARTICLES OF MATTER

gcd & HUT

* T H ATIAAT & «The matter consists
UhR & T gld & mainly of two types

1. YIHIIT of particles

N

2. AT 1. ATOMS
2. MOLECULES
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1.Atoms. An atom is the smallest particle of an
element that may or may not exist independently
and retain all its chemical properties i.e., takes part
In chemical reactions.



. Molecules

A molecule is a group of two or more atoms that are
chemically bonded together. It is capable of independent
existence and shows all the properties of that substance.
However, it does not take part in a chemical reaction.



HOTIHT & TR

TYPES OF MOLECULES

These are of two types: e ghR & m 3

. @omdmolecules or Molecules 1. a?
of the &ewpundaThese are ?g
the molecules of an element

constituted by the same type of a?r 02, N, H,
atoms, e.g., 0,, H,, N, etc. 3-le2' I

2. Heteromolecules or Molecules
of the Compounds In these Q9w 3or yuar IifsE &
molecules, atoms of different 30T - 3?{" ' 7 A=
elements join together in T &

- . iﬁﬁﬂi’l
definite proportions. 8 |
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Examples of Heteromolecules

Compound

Combining Elements

Water (H,0) Hydrogen, Oxygen

Ammonia (NH,) Nitrogen, Hydrogen

Carbon dioxide (CO,) Carbon, Hydrogen

ad H2, HEEHEG] 1:8
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acd ol ATEYIT
STATES OF MATTER

Matter exist in 3 different 3‘-\'81' 3 m-m HTHAT

states: A Al
1. Solid 1. 3
2. Liquid 2. g4
3. Gas 3. 3
TWO MORE STATES:

a) Plasma

b) Bose - Einstein
Condensate (BES)






S 39EAT Solid State
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* |In this state of matter, the
substances have definite mass,
volume and shape.

* The intermolecular space is small,
but the intermolecular forces are
strong.

* Solids are incompressible and
rigid i.e., have definite shape and
size.

* These are highly dense and
generally have high melting point.



ST FT FTHIOT

Classification of solids

1) fFredT 3l oo 1. Crystalline solids - In a crystal,
H 3IIAl FHUN HT HH m the arrangement of particles is
grar %’I regular e.g., Sodium chloride,
Diamond, Quartz (crystalline),
Z)M a3 - Graphite etc.
. : 2. Amorphous solids -
m@% ) * They consist of particles of
. ST 3GTAT FHONY irregular shape.
T STIEAT FH AHAATAT glar g1 * The arrangement of particles in
. F7T TGS amorphous solid is disordered,
% Hﬁél e =Gt & e.g.,Glass, rubber and plastic.

HTHTAT a'rg 372r4r Naa e 3ff  * Amorphous solids are also called
chel oIldl & |

pseudo solids or supercool liquids.



aq q¥y The liquid state -:
) m m&m g * In this state, the substances have no fixed
grar gl shape but have a fixed volume.

T B UE A @ IS E A * They take up the shape of the container in
ggﬁ ﬁ}% & | 3CIEIr: Il which they are kept.
" U 31|

* They are not rigid and are called Fluids

+ Sog dgol aral gd HUTd R Fed & (substance which can flow).

( 9erd St 9§ |@&d @)l * Intermolecular forces are no strong enough

. H HRHUIaE aoF Sl Jdol sel  to hold the particles together that's why
% f& 3 soi ? Jeaoidl & 919 3@ they are less densely compressed.

- = ;;ggr gl ade b E * They have sufficient mobility and fixed
. S IR 3T volume.
LRSS UG,



Gaseous state

* In this state, matter have no fixed shape
and volume.

ST & 3HHT HHK » They only occupy the shape and size of

the container in which they are kept.

HIEYT H A0S ol §gd * The intermolecular forces are very weak.
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* The intermolecular spaces between the

molecules are very large. Gases are highly
compressible.

* Gases also flow in the container in which
they are kept, so they are also called

fluids.



* ATolshel gcd @l ar IR« Now-a-days, there is a
6’[ discussion on two more
AGL states of matter, but these

HAEUIT a9 3R g states occur only in extreme
T TXH AT H &I QT§ conditions of temperature

AT 8 | and pressure. These are :
a) ColToHAT a) Plasma
b) a’m-amlwaa "G4 b) Bose-Einstein condensate



1. CATSAT Plasma
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* |t consists of super energetic and

super excited particles. These
particles are in the form of ionized
gases. The fluorescent tube (filled
with Helium or any other gas) and
neon sign bulbs (filled with neon)
consist of plasma. The sun and the
stars glow because of the presence of
plasma in them. The plasma is
created in stars because of very high
temperature.



* This state is named after the
scientists Satyendra Nath
Bose (India) and Albert
Einstein. The BEC is formed
by cooling a gas of
extremely low density,
about one-hundred-
thousandth the density of
normal air, to super low
temperatures.
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* The process of intermixing of particles of two different types of
matter on their own is called diffusion e.g., On adding a drop of
ink into water.

* Solids, liquids and gases can diffuse into liquids. The rate of
diffusion of liquids is higher than that of solids.
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Interconversion of states of matter

Various terms related to interconversion of states of matter are
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« AT hr * Fusion The process of

. 3 gd JaEAT melting, i.e., Change of solid
3? I Tl Fad state into liquid state is also
gl known as fusion.

« AAATH TTURUT JITASHIT  * Melting point The
%E dg di9da 99 9T 3y temperature at which a solid

Y ad g g, 3H  starts to melt to become a
&l ITclddleh Shgolldl & | liquid at the atmospheric
ATIROT aT«’RTS’&ﬁ'!T ald U pressure is called its melting
d% T ITSTaATH 0°C gl point. Melting point of ice is

0°C.



* Sublimation itis the process used
for those solids which convert directly
into vapours on heating convert into
without converting into liquid phase

and the vapours upon cooling give back
the solid. Such solids are called

sublimates.




* Vaporisation The process in which

a liquid substance changes into a gas
repeatedly on heating is called
vaporisation. The same phenomenon is
called evaporation when heating is

done below the boiling point of the
liquid.




- FAUATH GTUROT JqIHSAT * Boiling point The temperature
glg 9X dg dIvAT Tod at which a liquid starts boiling

EFT?[ ad 34Tl R gidr at the atmospheric pressure
g, Sl FIAATH haolldl & Is known as its boiling point.

mﬁ Ejps) * Condensation It is the process
BHPJT in which gas changes into the

liquid state or liquid changes

GI'HTHT 3}1 H to solid state i.e.,
ATaT a' solidification.






* Latent heat The word latent

means hidden. The latent heat is

the amount of heat absorbed or
released by a substance

undergoing a change of state such
as ice changing to water or water

to steam at constant temperature.

A.Latent heat of fusion is defined as

the amount of heat energy that is
required to change 1 kg of a solid

into liquid at atmospheric pressure
at its melting point.

B.Latent heat of vaporisation is the
heat energy required to change 1

kg of a liquid to gas at the
atmospheric pressure at its boiling

point. Temperature remains
constant during boiling due to

latent heat of vaporisation.
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Effect of change of pressure

* By increasing pressure and reducing temperature, we can change a gas into
liquid and a liquid into solid and reverse is achieved by decreasing pressure

and increasing temperature.

* Inside the pressure cooker, pressure is high and hence, water boils at a
temperature higher than 1002C. Thus, less time is required to cook the
food.

* In the presence of impurity, boiling point increases and freezing point
decreases.

* Solid Carbon dioxide is stored under high pressure. It gets converted
directly to gaseous state on decreasing pressure to 1 atm without coming

into liquid state. That's why, it is also called ‘dry ice’ or ‘dry kold'.



« T ol A I AT geA gA Fdr g Frga A & qur ¢
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* Due to latent heat of vaporisation,
particles in steam, i.e., water vapour at
373K (100 2C) have more energy than
that of water at the same
temperature. That's why steam causes
severe burns than that of water at 100
oC.

At high altitudes, atmospheric
pressure is low, therefore, the vapour
pressure of a liquid becomes equal to
atmospheric pressure at low
temperature, i.e., water boils at a
temperature less than 1002C and
hence, food requires more time to
cook.



* Inside the pressure cooker, pressure is high
and hence, water boils at a temperature

higher than 1002C. Thus, less time is
required to cook the food.

* In the presence of impurity, boiling point
increases and freezing point decreases.

* Solid Carbon dioxide is stored under high
pressure. It gets converted directly to
gaseous state on decreasing pressure to 1
atm without coming into liquid state.
That's why, it is also called ‘dry ice’ or ‘dry
kold'.
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Chemical classification of matter

TERIAS Jhfd & AHTUR W ged Hl 30 JhR Jaflhd
fhar ST @ ¥ |

On the basis of chemical composition, matter can be classified as

’

LR Matter
eI ] 1 |
l
Substance Mixture
Wt.md ﬁ::'ﬂ e .+ Homogeneous
| 1 M [P A 4 . Heterogeneous
G s ' Elements Compoun_ds
EACIECd . Metals ., » Organic
g, .m%‘ . Non-melals . Inorganic
k. R . Metalloids



dcd Element -

. I'(_aé Qars_nga'q’\T( 19%6 m * An element as a basic form of

anatter that can'not bg broken '
own into simpler substances

y %R% R@R mmgﬁ S any physical cr?emical process. Xn
. " ATEST méﬂm Faa v one kind of atoms.
&%m * Presently, there are 118 elements
hIROT
HATA

TART 3eT X gerat element is that fundamental

ST HahdT| " matter which is composed of only
q-\rﬁ%aﬂag T out of which 98 elements are
| naturally occurring and rest are

artificially made.

T
e
» deal BIGELS 3193“1;3# 3T . * Elements can be normally divided
33%1%}2 gg%ﬁr AR & UTIAT FT into metals, non - metals and

metalloids.



s Compound -

* A compound is a pure substance
composed of two or more elements,
chemically combined with one
another in a fixed proportion.

* A compound can be broken down into
its elements by chemical or

electrochemical reactions, but not by
any physical process. It is considered
as a homogeneous mixture.

* Compounds can be broadly
categorised to organic (those with C

as main constituent) and inorganic
(those in which C is not the main
constituent).




« AR ITHITH 39T8Ad * Most of the matter present
TSI YTy ar AT ar § HfaS around us exists in the form of
%E;IUT ( TRl & AT B mixtures of two or more pure

; AT : components. Thus, mixtures are
JUT 3 A TeHl F HAIT oP . Thus,
%ﬁﬁ?’ el BlaT & | 3STeI0T m impure substances and do not

A= Gt 3T 02.N2 Co2 31T have constituents in fixed
&), cCRCIGET e proportion, e.g., Air, water,
 31Te gdY AT B minerals, soil, etc are all mixtures.

« AU I 3% GTH H % * The mixture can be separated into

their constituents by simple
CART 9Uh fhar ST §&har g physical or mechanical processes.



Ao F YER
'TYPES OF MIXTURE

* Homogeneous mixtures These mixtures have a uniform
composition throughout. Examples of such mixtures are salt in

water, sugar in water, ethanol and water, vinegar, toothpaste, soap
(toilet), soft drinks, etc.

These are also known as true solutions. In these solutions, the
diameter of solute particles is less than 1 nm.

AT Fsor fhavﬁmmmmm
e e et

%ﬁma;mimm e



AT & YR
TYPES OF MIXTURE

* Heterogeneous mixtures These mixtures contain physically
distinct parts and have known non - uniform compositions.

Mixtures of sodium chloride and iron filings; dust particles in
air; start and sulphur; oil and water; colloids (milk); and
suspensions are the examples of heterogeneous mixtures.

ﬁmwhﬁwvr AT &1 HEes X AN A gA
maﬁﬁmmﬁﬁma’r TIST ¢@r ST

gwn K s ﬁﬂa‘c’sm W%magfﬂaﬂm

suspensmn) g*%i%"im fASOT & 3SIEI0T 2




Separating the components of a mixture

fAsor & 3qagal T TIFHIT

* Evaporation

* Centrifugation

* By the use of separating funnel
* Sublimation

* Chromatography

* Distillation

* Fractional distillation
* Distillation under reduced pressure
* Steam distillation

* Crystallization
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Separating the components of a mixture

arsdIeHIor : arsaefier ek ( faemdss ) &l 38e arsuRilel gcal (
ICE ﬁmﬁmmmwmgmm
AT 8 dHS &I Tad: Qﬁ|a8¢raww£ratammw&u
aﬁm,aqﬁﬁﬁaaﬁammﬁwﬁ%maaaﬁﬁ%l

Evaporation : We can separate the volatile components (solvent) from its
non volatile components (solute) by the method of evaporation,
e.g.,recovery of Salt from seawater. The rate of evaporation increases with
rise in temperature, surface area, wind speed and decrease in humidity.



* Water kept in an earthen pot (pitcher) becomes

cool during summer. This is because tiny pores
are present at the surface of the earthen pot,
from which water is evaporated. The energy
required for evaporation is provided by the
remaining water. Hence, its temperature goes
down, i.e., it becomes cool.

We should wear cotton clothes in summer. This
is because cotton being a good absorber
provides more surface area for the evaporation
of water. Sense, the energy required for
evaporation is taken up from our body. That's
why we feel relief and comfort in such clothes.



. g Tffar I & #Y e & agd gag  © We see water droplets on the outer surface

of a glass containing ice cold water. This is
because the water vapours present in air,
when comes in contact of glass of ice cold
water, lose their energy and get converted
into liquid water which appears in the form
of water droplets.

We feel cool, when some nail polish remover
or spirit is kept on our palm. It is due to the
evaporation of remover or spirit which takes
heat from our hand.

* After a hot sunny day, people sprinkle water

on the roof because the high latent heat of
water helps to cool the earth surface.



« AYHZOT g gfehar & fAwaAr AT« Centrifugation it is a process that involves

& HIAGA ( ART FHOT FHT 43T )& use of centrifugal force for sedimentation of
T 3AUFAT o FT 3IUAT Far J1ar heterogeneous mixture. The principle is that the
| I8 Rcua W 3uMa g, & denser particles are formed to the bottom and
ST & dol & ey m—fﬂ- FT the light of particles stay at the top when spun
A YsTA MM eaF F IR g @ P
a8l It is also used in-
HIHFCOT ddheilh I T * In Diagnostic Laboratories for blood and urine
test, impurities particles are separated by the
« 3 TUT O A HIH § AFEA HAT the process of centrifugation,
W A, * In diaries and home to separate butter from
o gITRNeT AWM F 3fiar cream,

FUSI H I fAdise # IR mj@ﬁ * In washing machines to squeeze out water from
FI T A A &I Srar g wet clothes.



* By the use of separating funnel We
can separate a mixture of two

immiscible liquids by the use of
separating funnels. The principle is

that immiscible liquids separate out in
layers depending upon their densities.

* |t is used

* To separate mixture of oil and water.

* In the extraction of iron, the lighter
slag is removed from the top by this
method to leave the furnace.






* Sublimation By the process of
sublimation, the mixture of those two
solids is separated in which one solid is
sublimate. In this process, the mixture is
heated due to which the sublimate
substance is vaporised and the vapours are

ma; ZarT collected and cooled down to get the pure
m solid.

m ai%g#m * Sublimates like naphthalene, anthracene,

m—,;i[g, T FT TUFHIOT s camphor, benzoic acid, NH,Cl, HgCl,, dry

S ST IFUTaAT 8T B ) A faar ice, salicylic acid, etc, can be separated

(from non - sublimates) or purified by this
technique.



* Chromatography This name is based on
the Greek word ‘Kroma’” meaning colour. It
is the modern technique for separation
and purification of organic compounds and
is applicable for those mixtures,
components of which have different
adsorption capacities. This method was
invented by TSWETT. It is used for those
solutes that dissolve in the same solvent. It
is used to separate colour in dyes;
pigments from natural colours, drugs from

the blood and coloured components of
black ink.
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e Distillation itis based on the

difference in the boiling points of the
liquids in the given mixture. On boiling,
liquid having lower boiling point vaporises
first and collected separately. Chloroform
and aniline, Acetone and water are
separated by this process. The two

opposite process, i.e., vaporisation and
condensation are involved in this process.

Because first the liquid vaporises and then
vapours are cooled down to condense

again into liquid form.



* Fractional distillation To separate a mixture of two
or more miscible liquids for which the difference in
boiling point is less than 25 K, i.e., for the liquids which
have nearly same boiling point, fractional distillation is
used, e.g. separation of different gases from air,
different fractions from petroleum products etc.

* Distillation under reduced pressure For those
liquids which have very high boiling points and those,
which decompose at or below their boiling points.
Glycerol decomposers much before its boiling point, so
it is separated from spent Glycerol decomposes much
before its boiling point, so it is separated from spent
lye in soap industry or purified by distillation under
reduced pressure.

» Steam distillation This technique is applied to
separate substances which are steam volatile and
immiscible with water. In this process, steam is passed
through the mixture. The pure organic compound
(which is steam volatile) comes out with steam and
condensed and collected separately.




* Crystallization This method is used to purify

solids. It is a process that separates a pure solid
in the form of its crystals from a solution. In it,
the substance to be purified is dissolved in a
suitable solvent and the solution is concentrated
(by heating) upto the saturation point. Now, the
solution is cooled slowly. Crystals of pure solid
separate out, impurities remain in the solution,
called the mother liquor. The crystals are
filtered, dried and separated.

* This technique is used in the purification of salt

that we get from sea water and in separation of
crystals of alum from impure samples.



IMPORTANT CONCEPTS

* AtomicC Mass - Atomic mass of

an element is the relative mass as
compared with an atom of carbon - 12 and
is expressed in amu (atomic mass unit).
Atomic mass unit (amu) is defined as a
mass exactly equal to one twelfth the mass
of one carbon — 12 atom. According to the
latest IUPAC recommendations, amu is
written as ‘u’ (unified mass).

lamu = 1.66056x10-*g
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lamu = 1.66056 x 10 %%g
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What principle does the pressure
cooker works on?

1.Elevation in the boiling point of water
by application of pressuer.

2.More softening of grain by
application of pressure

3.Making food grain softer by
application of pressure and temp.

4 keeping the grain in steam for a
longer time.



Why do you add two blocks of ice and
form a section when pressed together?

B

Melting point of ice decreases
with increase in pressure

the melting point of ice increases
with increase in pressure

the melting point of ice remains
unchanged with the increase in

pressure
the melting point of ice is Oo C.
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A student incidentally mixes

acetone with alcohol. The
mixture of acetone and
alcohol be seperated by?

1. Filteration

2. separation by funnel
3. fractional crystallation
4. fractional distillation
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Purity of milk is measured by?
1

2
3.
4

hydrometer
lactometer

stalagmometer
thermometer
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In terms of the properties of mixtures
and compounds, which is not correct in
the following statement?

1. the mixture shows the properties of its constituents
but the properties of a compound are quite different

from its constituents.

2. The mixture may be homogeneous and heterogeneous
but the compounds are homogeneous substances.

3. The components of the mixture can be separated by
physical methods but not the components of the
compound.

4. Energy is either absorbed or released during the
formation of a mixture, but it does not happen in the
formation of a compound.



When the milk is churned
vigorously the cream from it is
seperayed due to?

1 1

2.
3.
4

gravitational force
friction force

centrifugal force
centripetal force



