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WA o HET Y HUME (Kanad) & FATEAR,
gt UETY ST T&W UM | I BId 21 T7aI- 3 HUT ehl UIHTIT (Atom) TATAT 21

The material from which every object in the world is made is called Atom .
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ACHARYA KANADA: THE FATHER OF ATOMIC THEORY
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« {3y B U TdeqC fAd Tt (Material) & Feft €, 38 Ucref (MATTER) @&d &l The material from which every object in the

world is made is called MATTER.

«  dEqU Uil B RATe Bl g, 3fd fAH BT T 3Mdel &l dT I bl B goldlel &l, Uerf dgaid! 8l Things which occupy some

space, that is, which have a volume and have some mass, are called substances.

e o Solid

[1] Occupy Space (AT 824 €)
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Classification of Matter (tIETef Dbl EF’ﬂW“T)

Metallic (enfad®)

4 N
Physical Matter Chemical Matter

( afifdss geref ) K('.:'lwn'e:lﬁﬁ avmm)/

1] solid (31%) Pure Substance
Liquid (29) (2l Teref)
Gas (A [ arg)
Plasma (T5ToaT)
Bose—Einstein Condensate
(- smseciat Heeter) Mixtures
(fetsrom)

Elements

(@) Non-Metallic (3fenfads)

organic (BTdfeid)

4 N
Compounds

(i)
\_ /

Inorganic (3BTdlcip)

Homogeneous Mixture (HFTHT faAS0T)

Heterogeneous Mixture (3&9THT fA3[07)
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yerf & Uil Ft fA2are (Characteristics Of Particles Of Matter)
(1] Zraft ucref Uil & fAwdme o gid &l

~» All Matter Is Made Up Of Particles.

ucTef &5 UT 3ced Fed Eld &l
> The Particles Of Matter Are Very Small.
geref & Ul o & foh RiTel giaT &

~? There Are Spaces Between The Particles Of Matter.

(2] eref o> oot faidde J1fdefis gid gl

£ The Particles Of Matter Are Constantly Moving.
ucref o Ul Teh Gae ohl 3ThNd dhed &l

< The Particles Of Matter Attract Each Other.

[¢] TcTef 95 SBUT A T Hulf gid! & 301 AUl dalel Ue dBUT bt ITfd ool &l ATdt gl

¢ The Particles Of Matter Have Kinetic Energy, And Their Speed Increases When Temperature Is Raised.



-

Solid state

. B & A 3feael-3Hfuded gfeal (Intermolecular Distances) Short intermolecular distances in solids

« 3{fSPh 3fecter-231fudd § (Intermolecular Forces) &lal o HIeUT U fafdd 3Th1e dut fAafed 3madst gid1 81 Due

to high intermolecular forces, it has a definite shape and definite volume.
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Gas Liguid

« S 0T HAYISIAT (Compressibility) Eidl g 3¢ SATST 31A &1 RIdel fafedd gl 81 It has negligible

compressibility and hence the volume of the solid is definite.

fthe 8ff T A §gd BIe-BIC f¥g glol & DBIeUT daigel ddord E1dT 8l Nevertheless, due to the presence of very small

holes in the sponge, compression is possible.
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» BIF A z&dl (Rigidity) &ldl & 312fd STg] g ITal Ue oft Sl 3Ual 3MTehIe ohl dellC ¢&dl &1 Solids have rigidity, that is,

the Solid Maintains Its Shape Even When External Force Is Applied.

«  3{UdTC Zee 9US YT dTg] §cd 396l U2 &bl HThIZ SGos Hldl &, Bidhel dcd gST ool Ue Ug Yol: 3HUal 3 3HThIE 3 31T ATl 8l

= Exception: When external force is applied on a rubber band, its shape changes, but when the force is removed, it
returns to its original shape.
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molecules in solid objects don’t
“move” - they vibrate or “jiggle”

wire or other
thermoconductor

heat conducts
from warm to cold

-

Solid state

«  Zolch 3addt UM (USHATUL3H, (U3 3rerdT 3Treit) oh! fefdar fafala adt & srefq I8 our dhaes 3reft e fRfaal & el 3ie
&l (Vibration) Bd @&l (Oscillation) Bad Z&d &l The positions of their constituent particles (atoms, molecules or ions)

are fixed, that is, these particles keep vibrating and oscillating only around their mean positions.



Conduction of Heat
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Crystalline

Amorphous

fdhecaia 31 (Crystaline Solid) sifgseceid 51 (Amorphous Solid)

0B oI T gld &, foicich! Bis 3Tpfa oTel aldt € vid-<erf| T oldl ol
3ffdheeaid d1d (Amorphous Solid) Bgd &l

QU1 od BUST gl U2 2[g old df ufddfdd ofgl gl Mfetafdd 3mdhe & oid
& ufeafdd & oi1d g, 3 3ifobeedid aldl (Amorphous Solid) Hegd &l

0 BT AfBEcHId S1& bl Tb 3T 3algeul 8l

0 3ifchecatd o1 ol ®is fafdd Iesalieh ofgl gidl gl

0 31891 Haft o1 fobee 1 (Crystaline) E1d, €
0 31effq geTchi Teb folfYd v A 3Tpfd Eidi &l
0 fohzea1d o1d bl fAfdd. IT3elicb (Melting point) 1dT 8




Matter (gere)

2 FO DE : MIC olFF5 0 0 o ° o ld

Shape (3MTH1R) Definite [ fafdd Not Definite / folfd oTgl Not Definite / folfd o1&l
Volume (3TId) Definite [ fAfYd Definite [ faf¥d Not Definite / faifdd sigl
Mass (gddTel) Definite [ falf¥d Definite [ faf¥d Definite [ falf¥d
Particles (<5UT) Very Close [ §&d UTl-UT&l Close [ UT&-UTl Far Apart [ G2-¢¢
Kinetic Energy (31fda1 Suif) Very Low [ 9gd ohd Moderate [ FAIA Very High [ S&d 3ffeld
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Property SOLIDS LIQUIDS GASES

Fluidity Solids Cannot Flow Liquids Can Flow Easily Gases Flow Easily

eadl oId uerf uarfgd oTel & dobd aeos Ueref AHTaTet & 98 dbd & N 3T & Udrfed eidl &

Diffusion Rate The Diffusion Rate Is Very Low @ Liquids Possess Moderate Diffusion Are | The Diffusion Rate In The Very High

UTTE &2 UTHTE G2 §gd ohal & dees UeTef f A TS gl & dgd 3 & U &2










Matter (gere)

d¥eT (Fluid)

Qdees Ucref ohl dg 3raRiT gidl &, [Tidd dg 9 dodl &1 (Matter which can flow is Fluid.)
0 B1d bl Udlg &d=Hd olel &, fdhel gd 32 I gldlode (Pressure Difference) & 12Ul Ydlfed &ld &, 3id: gd (Liquids) Td 31d (Gases)
Pl deH Bl ATdT gl
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Now scientists are talking of five states of matter: Solid, Liquid, Gas, Plasma and Bose- )
Einstein Condensate.

Plasma: The state consists of super energetic and super excited particles. These particles %
are in the form of ionised gases. The fluorescent tube and neon sign bulbs consist of !
plasma. Inside a neon sign bulb there is neon gas and inside a [luorescent tube there
is helium gas or some other gas. The gas gets ionised, that is, gets charged when
electrical energy flows through it. This charging up creates a plasma glowing inside
the tube or bulb. The plasma glows with a special colour depending on the nature of
gas. 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.

Bose-Einstein Condensate: [n 1920, Indian physicist Satyendra Nath Bose had done
some calculations tor a fifth state of matter. Building on his calculations, Albert Einstein
predicted a new state ol matter — the Bose-Einstein
Condensate (BEC). In 2001, Eric A. Cornell, Wollgang
Ketterle and Carl E. Wieman of USA received the Nobel
prize in physics for achieving "Bose-Einstein
condensation”. 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.
You can log on to www.chem4Kkids.com to get more
information on these fourth and titth states of matter

More to know

5.N. H;_}SE* Albert Einstein
[1894-1974) (1879-1955)




Plasma

Example Example Example Example
Ice Water Steam lonised Gas

H KIS geref 6t aneft s e ?ﬁ?ﬁ?l This Is The Fourth State Of Matter.

Qs AR A (HhUT 3fcafeles SHulf dres 312 3ifelh 3dfad €ld 8l In This State (The Particles Are Highly Energetic And Highly Excited.

0 J BT ATTeAlpd ANH b TU A €ld &l These Particles Are In The Form Of lonized Gas.

0 FoIede S 31e fadlel 9o 7 W1 E1dT &1 Fluorescent Tubes And Neon Bulbs Contain Plasma.
0 foaTel 9o & 3fece fAdlel A 311 FHIeAe egd & 3Hoce elfddd IT 37T dhig 91 &ldl &1 Neon Bulb Contains Neon Gas And Fluorescent

Tube Contains Helium Or Some Other Gas.
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Matter (uerel)

Plasma

55% total
volume

Buffy coat

<1% total
volume

Erythrocytes

45% total
volume

« Water
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* Nutrients
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Colors and spectra (bottom row) of electric discharge in noble gases; only the second row represents pure gases.













solar wind
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Now scientists are talking of five states of matter: Solid, Liquid, Gas, Plasma and Bose- )
Einstein Condensate.

Plasma: The state consists of super energetic and super excited particles. These particles
are in the form of ionised gases. The fluorescent tube and neon sign bulbs consist of
plasma. Inside a neon sign bulb there is neon gas and inside a [luorescent tube there
is helium gas or some other gas. The gas gets ionised, that is, gets charged when
electrical energy flows through it. This charging up creates a plasma glowing inside
the tube or bulb. The plasma glows with a special colour depending on the nature of
gas. 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.

Bose-Einstein Condensate: [n 1920, Indian physicist Satyendra Nath Bose had done
some calculations tor a fifth state of matter. Building on his calculations, Albert Einstein
predicted a new state ol matter — the Bose-Einstein
Condensate (BEC). In 2001, Eric A. Cornell, Wollgang
Ketterle and Carl E. Wieman of USA received the Nobel
prize in physics for achieving "Bose-Einstein
condensation”. 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.
You can log on to www.chem4Kkids.com to get more
information on these fourth and titth states of matter

More to know

e

5.N. E;_}SE* Albert Einstein
[1894-1974) (1879-1955)
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1. ITGSelld  Melting —_—  fRaftee Freezing
~ Liquid — Solid

Solid — Liquid
2. aredfieeul Evaporation @ HYclal Condensation 2 &
X
Liquid — Gas Gas — Liquid p " f';*.:. ‘E%‘:.aﬁ
qm':ll:’ 5-5:':. %.:' cﬂ%‘.}
~ S ‘9,
8 -
3. fa8l9uT Deposition ~— 3&durdsl sublimation | &’ %
Gas — Solid Solid — Gas |
o eI Liquid st
(TS=T Liquid §) ( 9 ) reezing

Melting
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ATIHT UEadd o I9Ta(Effect of Temperature Change)

Melting Point (3Tc5elTdh)

f

Boiling Point (GaeITh)

i

<4=_Condensing )

LIQUID

Boiling Point (Gd<ITdh) ) Melting Point (3Tc5elTh)
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ATqHTT U o I9Ta(Effect of Temperature Change)

0 fAd sgeTdd drueTel Ue 3id fduc e gd dof UTdl &, dg s&®I IGelld (Melting Point) HgmIdl gl The lowest temperature at which a

solid melts to become a liquid is called its melting point.

0 fh et &g BT IThalioh 3UD BN b S b HTHYHT gcd &b e o eerfdr el

1 The melting point of a solid indicates the strength of the force of attraction between its particles.

Melting Point Boiling Point

f

ICMEH:lng :)-}

<= Condensing )

SDLID
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o
§ 4 Latent heat of vaporization ( arsfiseur &t 7pa = )
O “$2ye  (Temperature remains constant
8_ ee g 0" as liquid turns to gas)
= N\
@ B atent heat of Fusion (&3T&a &t I e )
wp (Temperature remains constant
b2 as solid turns to liquid)

Heat Supplied
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Waﬁwm (Latent Heat of Fusion)-

0 "TRIAVSHII 1 TR 1 fHSIATA 1A DHl 3D Ichalidb (Melting Point) U2 ¢d & dgcsal & T

fAdeft Heefta FHuf ot 3TaeTehdl gldt &, 38 T3l ohi UItd H6AT (Latent Heat Of Fusion)

hed al“the Amount Of Heat Energy Required To Convert 1 Kg Of Solid Into Liquid At Its

Melting Point At Atmospheric Pressure Is Called Latent Heat Of Fusion.

Latent heat of vaporization
2 (Temperature remains constant
5 as liquid turns to gas)

B Latent heat of Fusion
(Temperature remains constant
as solid turns to liquid)

Heat Supplied
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FIYATh (Boiling Point)

ARIAVSHII SId U dg dIIATe fAd e 7d Idc5al BINdl g, 3¢ 3] ddslia (Boiling Point) B&d &l The Temperature At Which A Liquid

Starts Boiling At Atmospheric Pressure Is Called Its Boiling Point.

.,_p{'
LiQUid &:%1.. & f&,ﬁw

0 o F)/é 3
3 e Latent heat of vqporlzqtlon F) ‘%;%
O ’51:’ (Temperature remains constant % >
o Solid i — as liquid turns to gas)
GE) “ \ Freezing
— B Latent heat of Fusion

33.5 (Temperature remains constant

- as solid turns to liquid) Melting

Heat Supplied




0 IRIAVSHIT TId UE 1 fh 1T Gd ol aTsd & dgosal b fT fadotl ST ot

3TaeTchdl gldl &, 3& arsdfteseur ol I[d FEAT DHad &l The amount of heat

required to convert 1 kg of liquid into vapor at atmospheric pressure is called

latent heat of vaporization.

® N\

5 - Latent heat of vaporization
2=d Rl % 8 :

O ” Cee  (Temperature remains constant
T et _ge” as liquid turns to gas)

2 Solid J

£ N\

@ b Latent heat of Fusion

g 58 (Temperature remains constant
as solid turns to liquid)

Heat Supplied

The heat required during a change of state
depends upon the heat of transformation and
the mass of the substance undergoing a change
of state. Thus, if mass m of a substance
undergoes a change from one state to the other,
then the quantity of heat required is given by

&=mlL

or L =0/m (10.13)
where L is known as latent heat and is a
characteristic of the substance. Its Sl unit is
J kg'. The value of L also depends on the

pressure. Its value is usually quoted at standard
atmospheric pressure. The latent heat for a solid-

liquid state change is called the latentheat of
fusion (L), and that for a liquid-gas state change
is called the latent heat of vaporisation (L ).

These are often referred to as the heat of fusion
and the heat of vaporisation. A plot of

temperature versus heat for a quantity of water
is shown in Fig. 10.12. The latent heats of some
substances, their freezing and boiling points, are
given in Table 10.5.

22 6 % 10° J kg

(540 keal Skg)
Botling Phase /
'|T'|"'.-J.“.__-'__:q_' {ras |_'||'::::-=-e-

|=learnl

Paini

3.33 x 107 J/kg

(80 keal k)

Metting Phasa
o Change

solid phase
lice)

== |
i
e
'_I
—r

Ligquid phase
[water)

o~
)

Temperature ("C)

Heal



Q fobeft ga & afe o 3icd Uqref (Jfm, ATETeUT s, Afsddt dcbe 3fe) AT ue
3dD] FaeTics §6 SITdT &1100°C 312[dl 373K didTel U arey A 3T dTudTel Ue Ulelt &
31feleh FHuf gl &, araifds arsd & Ul i It HEAT &b U A 3ifdfdch FHAT fageTel 2&di g

® N\

5 - Latent heat of vaporization
2=d Rl % 8 :

O ” Cee  (Temperature remains constant
T et _ge” as liquid turns to gas)

2 Solid J

£ N\

@ b Latent heat of Fusion

%w P 3 (Temperature remains constant
3 as solid turns to liquid)

Heat Supplied

The heat required during a change of state
depends upon the heat of transformation and
the mass of the substance undergoing a change
of state. Thus, if mass m of a substance
undergoes a change from one state to the other,
then the quantity of heat required is given by

&=mlL

or L =0/m (10.13)
where L is known as latent heat and is a
characteristic of the substance. Its Sl unit is
J kg'. The value of L also depends on the

pressure. Its value is usually quoted at standard
atmospheric pressure. The latent heat for a solid-

liquid state change is called the latentheat of
fusion (L), and that for a liquid-gas state change
is called the latent heat of vaporisation (L ).

These are often referred to as the heat of fusion
and the heat of vaporisation. A plot of

temperature versus heat for a quantity of water
is shown in Fig. 10.12. The latent heats of some
substances, their freezing and boiling points, are
given in Table 10.5.

22.6 x 10 J ke
(50 Keal Mg
Boiling Fhase

'|T'I-"'.'J-“._-':-|_' ‘|:'riI!-i |_'||'::::-=-e'

Paini

= LM = = o - [sleam)
o 3.33 x 10" J/kg

o (80 keal M)

. Meliting Phrase Liqnd phase

I 0 P Change [water)

E—..-

—_ " un -

a3 Solid phase

= lice)

=

Heal
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msqﬁwa?rng (Latent Head of Vaporisation)-

Q AIIAUSHIT GTd UE 1 fob 31T §d bl aTsd i dcosal o fT fAdefl FHEAT &1 3TaedchdT gldl 8, 3& arsficheuT ohi It FHAT had &l The amount

of heat required to convert 1 kg of liquid into vapor at atmospheric pressure is called latent heat of vaporization.

Liquid
O
- A Latent heat of vaporization
§ C ﬁjjﬁ, (Temperature remains constant
o ) et as liquid turns to gas)
@ - Latent heat of Fusion
& g‘& (Temperature remains constant
| S S as solid turns to liquid)

Heat Supplied



Fusion - & YeTf & dodel

Energy in the
form of heat

Liquid

solidification dl&laeor

Conversion Of Solid Into Liquid Is Called Fusion
OId b1 ¢d A HUTALUT H5del HEodIdl &

Conversion Of Liquid Into Solid Is Called Solidification
d b1 Old & SUIdeUT Sleicheul eIl &

latent Heat Of Fusion Is Used In This Process

Latent Heat Of Fusion Is Released In This Process

ST UfohdT & Tesdel ot I FHEAT BT 3TN BT ATaT 8 ST UfhdT A TsdeT ot It HEAT Hb &l &
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FeduTaT (Sublimation)

o DB TA UGS E, Tl gd 3aeRl & Ufdafdd g fdall  ole 3faeen & e 1 & 31T a1fUd old & §605 oiid & | 5 UfohdT ol

HedUldel hed & There are some substances which change directly from solid state to gas and back to solid without

changing into liquid state. This process is called sublimation.

Sublimation o Y
—> ° <
— @ ° o

Deposition d
J
9

Solid Gas




Ice Crystal Inside
boxes of frozen

Dry Ice is the solid
form of Carbon Dioxide

Gaseous Phat
lodine Vapo

i ma - e
--------

Solid Phast
lodine Cryst

A3

Condition Heating

.

rrrrrr f;r\*upzf“%mm’:_am
lce and snow under lodine Crystals
certain conditions 100° C

Bathroom Freshners sublime
when in contact with air

Arsenic at a temperature
of about 615 degrees

/INC
65.38

Compounds Containing
also undergo sublimation

Naphthalene Ball
also undergo sublimation

Y "-; 4 ‘
i
L Lot L
e

Arctic and Antarctic poles
frozen water at O degrees

Sulphur sublimates into
gases that are toxic
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Sublimation Examples (3¢dUTdst & 3e1gevn)
¢ Camphor (H9R)

©» Camphor directly changes into vapours.

hU el I (8119) & dcos HldT 8l

¢ Naphthalene (GBS 1eT)

» Naphthalene balls sublime and protect clothes from insects.
STt elc3lel bl IMfSUT IedUTdel glche hUs| ol higl & TdTd! &l

€& Ammonium Chloride (AIGTA FHIeIZS) | \?
£ On heating, it sublimates into vapours of NH; and HCI. Amm?(;\;um

I13f Peal UT TE NH; 3{1e HCI o I F Seesdhe JedUTdsl dhedT &l 2::,?” Iy
@ Anthracene (TRITHle)

£ Anthracene is purified by sublimation.

CoRITeflal ol Jedfurdst fafel & efes fasar orar &

& Benzoic Acid (911 3135)

©? Benzoic acid is separated and purified by sublimation.

dullsch 37d ol JedUTdal & 31591 3{1e e[es fabdT ArdT &l
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¢ Deposition (fatdlT)
< U1d Dis N HE 31 A Fecs ATd! & i1 ga 3/aR & I[uTe, dl 5 UfchdT ol Deposition (fatelq) ohad 2|

When a gas changes directly into a solid without passing through the liquid state, the process is called Deposition.

Deposition

Sublimation
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s Examples (3<T&2UT)

1] Frost Formation (OTc5 BT dalell)

Water Vapor In The Air Changes Directly Into Ice Crystals On Cold Surfaces.

cr AT i JUfRId Je3dT™ 68t ddg Ue e It &b fobde e | daed Hldl gl
Phase Transirions

2| Show Formation (fdUTd &1 Sefain)

¥V lodine sublimation

Water Vapor In The Atmosphere Directly Turns Into Snowflakes. Gaseous phase

iochne vapor

2 AT A Ardr el fEHABUN (Snowflakes) H d¢es Tl gl

3] lodine Vapours — Solid lodine

Solid phase
io_dine crystals

lodine Vapours On Cooling Directly Form Solid lodine Crystals.
Condition

< 3TATETST o aTs ST glel Ue i) 31 3MTlelal o foheces doll od 2| sating



Matter (u<rel)

¢ Evaporation (arsdfieseor)

~» arefteseur T Ceft ade! Ufchdr & fadd ga ucrelf &t ddg Ue feid T aaelelics (Boiling Point) & od faseft off ardaTet
Ue a1 (Vapour) & d¢csol BId &l

Evaporation is a surface phenomenon in which the surface particles of a liquid change into vapor at any

temperature below the boliling point.

v'vv-‘VQ-
RPN l..
N Vs y ¢
Condensation, * ¢ 0 » ! Précipitation
0.
0

4 = RN
TR
e e B9
= ‘721',:‘ . L | o %
. ’7‘7 K : L 77 £ B ""
R AN
o x__'z\»; p l ";J
L =
. {;”,0 " ™ . o' i |é>;>, SN
<L F » 3 oy
WS B e : B
o (A = p
2= = - ‘ » -

Evaporation § § § e

av WaW WaW WUaWVW Wa W G 3

Warm Surface

Evaporation

a4 ¢ N

SD€



# Characteristics (f32haame)
g dhd dde (Surface) U2 €idT gl

7 It Occurs Only At The Surface Of The Liquid.

g ddefelicd (Boiling Point) & ofld & dTddiTel U aft € dehdl 8l

£ It Can Take Place At Any Temperature Below The Boiling Point.

Evaporation

Warm Surface

Evaporation

¥ e
3 gy
T "
» i - > - g -
7 i gl V-
ol o e R n.” O
T, P
s y s P .
ey R P L -
P . P - -l
w fo 'y /’ #Ce. o - e
- 1 e - ™ g -
e 4, - :
y i D
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: d , , = s"‘?.}_;." '
SROESEE e 1 ja dé%réciji{/aﬁion
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TS TSR T Evaporation

- TdEl STB S Surface Area - ddel AAH >
dalol & disdidh el dhi G2 §6 ATl & |

DIFFERENT FACTORS AFFECTING EVAPORATION

« dTYdATel A gfe Increase in temperature -
ATUdTel daTol & aTdiaheuT bl T2 §6 ATd] & adilfar { i i )
gcref & huill bl Ifdo] Huf §6 ordt g | e iadelinng gurlaes ae Humidity Wind speed

= a1g &1 I1fd Wind speed :- 3912 a1 bl IIfd 6
oITd] & ot ardiepeur ot ¢ off 5 ATl & |
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5 3 i
A
1

for e SaTET £ A, B, C 3tz D 3 & fibar adfer 3 aTwftepewt 1 @2 e ifeles Evfte

SCIENCE F

Moving Fan




Sweat pore in skin

B e —

S — S— =

Water Cycle
Water evaporates from water bodies
iN the process of water cvcle

Sweating

Sweat evaporates from the surface of our body
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e

Drying Clothes Preparation of common sait

Water aets evaporated Common salt is prepared by evaporating sea water
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Column

Distillation

Process of Distillation involves Evaporation

Acetone

Acetone is volatile and evaporates easily
displaying cooling effect
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|
|

‘ractionating @Y Y
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Column

Distillation

Process of Distillation involves Evaporation

Acetone

Acetone is volatile and evaporates easily
displaying cooling effect
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Evaporation J \J"J A J 4 Boiling
Evaporation Boiling
Evaporation arsdiaseur Boiling dd el
Liquid Changes To Gaseous Phase At Temperature Liquid Changes To Gaseous Phase At Boiling Point
Below Boiling Point 38&d fdq & &fid & druaiTel U2 aee drdefaTich U2 ¢d I faRl A d¢es dTdl &
Aefta weor A ge ATaT &
Evaporation Is A Surface Phenomenon Boiling Is A Bulk Phenomenon
arediaeur T ddel Teel & 3dc5oll Boh fldh Tcall &
It Takes Place At Any Temperature It Takes Place At A Particular Temperature
ag fdbeft oft aruerrer ue dan @ g U faely arveest ue giar @
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-

—

VAPOUR

Gas exists in gaseous state at room temperature

N HITe D dTUTel Ue & 3raen & 2edt &

Vapour exists in equilibrium with solid or liquid state at
room temperature dIsd @ b dTUTe UE S AT decs AR b

o] Eiqcel A AVIG 28dl &

It is a state of matter g geref ht Th awRIT i‘

't coexists with liquid or solid at room temperature Hde &
dTUATel U2 ddes AT S b &1l Hg-3if&dcd o &dT &

The particles in gases do not have a proper

arrangement when observed under the

microscope ATShIEhIT & S&ol U2 T & hUTl bl
3frd ogae oTal gt

The particles in vapour arrange in a proper shape when
observed under the microscope aTs & bUT ATShIEhIT &b of
¢&Tol Ue 3fAd 3MThle A Taf@d ed &
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Transportation

Wind and Atmospheric Pressure

Deposition

Snow and Ice

Precipitation

Rain, Snow, Fog, Hail AL AL S

F1i1i1111
1111111

1111011 ¥ Snowmelt

|
NERRRE
NERREN

Condensation

’ ’ Clouds and Fog

§F 0 0 0 0 00

Transpiration
From Trees and Plants

(

(

Percolation ™%
Subsurface flow

River Discharge s
Evaporation =

T . . -, | Liquid to Gas i

Infiltration , Y W\ ——

Water Cycle .
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Effect of Impurities (312[f@dY T WaTq)

1. @ Melting Point (ITc5oT[dh)

2. @ Boiling Point (ade[clldh)

Melting Point Boiling Point

f t

Condensing

LIQUID



¢ Melting Point (3Tc56lTh)

Presence of impurities lowers melting point.
31e[fe Tl JTesolich bl Tel Sl &l
[ 7 Example: T H TP AT U2 dg Wl fgod! gl

Melting Point

t

( Melting

L

Boiling Point

t




& Boiling Point (Gd<Ih)

7 Presence Of Impurities Increases Boiling Point.
o7 SHe[fSdT craelelich ohl §aT dl &l

[T Example: UTeft & ST STcdal UL dg ¢ & 3d5dT &

Melting Point

t

( Melting

LIQUID

Boiling Point

&

Evaporating




SCIENCE
i B3

l
i
)
Y

SolidlIs _

BT TSl gidr gl

1. S§EUldlt g/ It Increases

2. YfRadst sTél a1 / does Not Change

3. A & 3fefAre ulRadel /| Changes By Season

4. B g UTdl 8 /| Decreases
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Classification of Matter (Ueref &1 qoffeseor)

Metallic (enfad®)

4 N
Physical Matter Chemical Matter

( afifdss geref ) K('.:'lwn'e:lﬁﬁ avmm)/

1] solid (31%) Pure Substance
Liquid (29) (2l Teref)
Gas (A [ arg)
Plasma (T5ToaT)
Bose—Einstein Condensate
(- smseciat Heeter) Mixtures
(fetsrom)

Elements

(@) Non-Metallic (3fenfads)

organic (BTdfeid)

4 N
Compounds

(i)
\_ /

Inorganic (3BTdlcip)

Homogeneous Mixture (HFTHT faAS0T)

Heterogeneous Mixture (3&9THT fA3[07)
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ELEMENT

Robert Boyle was the first scientist to use the term element in 1661. TI¢ 1T 1661 H dcd 2Isg T YT ol dicd Ugo

2.5 What are the Types of Pure
Substances?

On the basis of their chemical composition,
substances can be classified either as
elements or compounds.

2.5.1 ELEMENTS

Robert Boyle was the lirst scientist to use the
term element in 1661. Antoine Laurent
Lavoisier (1743-94), a French chemist, was
the first to establish an experimentally usetul

ROBERT OYLE definition of an element. He delined an

element as a basic form of matter that cannot

was the first SCI@HUST[ to use be broken down into simpler substances by
the term 'element’ in 166l chemical reactions.
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£
o
@
SCIENCE 3
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Elements (dcd)

~» Antoine Laurent Lavoisier (1743-94) — A French Chemist Who First Gave A Useful Definition Of An Element.
< Uclal] ®lec BIdIsfdT (1743-94) — Th Wil TaTTTS fooglol TAdd Uges dad bl IULNIft gfeeer il
An Element Is A Pure Substance Made Up Of Only One Kind Of Atom.

/7 dcd dg 2les Ucref g Gil dhdcd Ueb &l Uehle b UZHATU[3 & Foll EldT 8|

It Cannot Be Broken Down Into Simpler Substances By Physical Or Chemical Methods.

2q fasdt oft efifdas a1 eraTafalas fafel & 3ie dees ueref & fasifad o1gl fohdr |1 daxdTl

e

cods e LAYOLS I

ey

’
- ‘/ ’
% ";////('//.-2’ (j/)///',/,"z'/u’(/(’

| .
//!‘ (D SAOBUGETE o e ] s Y e ";[J v I‘,{;/'////, 2 f)‘;‘// %? 4
y s > (
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P Block

Atomic Number s - Atomic Mass

Element Symbol —&=——

Element Mame

[1] Metals (EITqE)

D Block

[z2] Non-Metals (3ETE)

[3] Metalloids (3f¢f-

L anthanide
Series

F Block —

Actinide
Series
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Compound (Tif®H)
~p 1f3Teh dg 2[eg Ucref g oil &t a1 &1 & 3ifeles dadl ob oY d 3ie[uTd (Fixed Ratio) & Tr&RIfeles §¢ (Chemical Bond) g1l vigal &

SoTdT &l

A Compound Is A Pure Substance Formed When Two Or More Elements Combine Chemically In A Fixed Ratio.

Methane
CH,

<7 Example: Water (H,O) — 2 parts Hydrogen + 1 part Oxygen|
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e ATl T UT BT fATa

(Law of Conservation of Mass)

CH4 + 202 — COZ + 2Hzo
Reactants mass = Products mass
(16g+649g)=(44g+369)

809 =809 4

LA E R 1 S 2K

~Antoine Lavoisier

TEE TS
joseph Proust

[2] fAf9q 3reara &1 fAaa

(Law of Constant Proportions)
Water (H.
Hydrogen : Oxygen

< 2:16 =1: 8 (By Mass)
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7] Water (H,0)

‘Ratio - Hydrogen : Oxygen = 2 : 1

= OToft 7 2 HIT gTggiuiol 3iT2 1 19T 3fTaefiuiet gidr &l

[2] carbon Dioxide (CO,)

‘Ratio —» Carbon : Oxygen =1:2

~» ThIe ol SISIATAETSS & 1 19T PIelol 3iIT 2 39T 3iTaefiuiel gIdT &l

3] Ammonia (NH;)

Methane
CH,

‘Ratio — Nitrogen : Hydrogen =1:3

7 SIS H 1 9T SITegIuTal 31 3 89T gT8gIuiol &ldl &l

[4] Methane (CH,)
‘Ratio —» Carbon : Hydrogen =1: 4 "He Hydﬁfen Ox&e n Chlgi:e

= FHIST A 1 HTIT BIeoT 371 4 HTIT IS ITol &IdT &

He H H

[5] Sodium Chloride (NacCl) A
‘Ratio — Sodium : Chlorine =1:1 - \
= ol BT THD 1 HIT IS 30T 1 HFT F3Iciol & Fofl &idT &l S S
6] Glucose (C,H,,0,) S S
‘Ratio — Carbon : Hydrogen : Oxygen =6:12: 6 (afat1:2:1) Sulfur

<p IRDIVT & 1 I hld o], 2 879 gIggiuiol 31e 1 89T 3{TaefTAoT gldT &l
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Elements (dcd) Compounds AfA&H
Made Up Of Only 1 Type Of Atoms Made Up Of More Than 1 Type Of Atoms Combined In A
hd 1 YeblZ &b YTATU3T & Toll & Fixed Ratio Tdh falfSd 3feUrd & Gaifad 1 & 3ified Uehble &b
QAT & Foll
Cannot Be Split Into 2 Or More Simpler Substances By Can Be Split Into Simpler Substances (Constituent
Physical Or Chemical Reactions Atoms) By Chemical Reactions. ZT&TIfoieh UfdfdaT3T greT
3fifdch T erdTdfoich Ufdfoharaif grer 2 IT 3ifefch dAdes Ueraf & e uerelf (Tcdh Uauisfl) & faafifaid fasdr ol ddhdl gl
faaiTfoid sTet fobdT o dopdT
There Are 118 Elements Known To Us There Is No Limit To Number Of Compounds That Can Be
gA N8 AT Ad & Formed dalel dTes ATIIch! ohl ST ol Bl efiaTT olel &
Represented By Symbol Wdlds grer g2ifar I Represented By Chemical Formula ARIfei® A grel
cerfaT I
Example : Copper (Cu ), Iron (Fe) Example : Common Salt (Nacl), Sulphuric Acid (H2504 )




hydrogen oxygen nitrogen chlorine

H-O NO» CO»
water nitrogen dioxide carbon dioxide

mtrogen oxnde
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» SIIggIdol Nitrogen  —N,
» Elggluld Hydrogen  —H,

He H H
> lddl ST83{lddlss Carbon Dioxide — CO,

Helium Hydrogen Oxygen Chlorine
> DIddl AlGIHTRATSS Carbon Monoxide — CO e H; O, Cl,
> T Slg3ladlss  Sulfur Dioxide — SO, o s
> ollsglulol SIS3{TaTss Nitrogen Dioxide — NO, S S
> SlIggluiol dllell 3TareTss (SlTgfedd 3MTaETSs) — No

4 L S S
> Slsollsglulol JTorelTss (SlTggd 3ITaTss) -- N,o
S S
> dolelel  --Cl,
> EIEglolol TBIeles —Hcl T

> AAfAaT  -- Nh,



Organic vs Iinorganic Compounds

Organic compounds contain carbon, Inorganic compounds usually don't
usually bonded to hydrogen. contain carbon.

Table Salt Hydrochloric Acid

Quartz Carbon Dioxide
Inorganic carbon compounds include

Methane Ethanol
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Organic Compounds

(rdfais aQifts)

Inorganic Compounds

(arprdictes aifsls)

Contain Carbon + Hydrogen
(C-H Bond)
Pledol d EE3FIVIT d g

Usually No Carbon

(Or Different Form)

UTY: BIdel oTel gidl

Related To Living Organisms

sitfda ynforan & defeld

Related To Non-living Things

Roffa Teqait & wefaa

Mostly Covalent Bonds
ATIA: HeHUIoTh ¢

Usually Insoluble In Water

greft A 3rgetefiss

lonic [ Covalent Bonds

HTAfols AT AeHUIoTh q¢

Usually Soluble In Water
greft A gosateliss

Organic Compound

DNA

~—
Methane

Benzene

Inorganic Compound

Salt Diamond

Carbon dioxide
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The force of attraction between whose molecules is maximum?

(a) 9/ Liquid

(b) 9 / Gas T 1 T | )iJ > ]

(¢) CATSHT / Plasma

(d) 3= / Solid



Which of the following statements is not correct regarding matter?

(a) ueTd h zsuﬁa;aﬁ%raﬁé 3TTERYUT T T8t aiaTl / There is no force of attraction between

the particles of matter..

(b) UaTY ok hUT S 3R ?:I'I'g&ﬁ H Idd TATIaR 8id 21 / Particles of matter continuously
move In liquids and airs.

(¢) ST hUTT | I4T 34T 8l / Matter is made of particles.

(d) UETY ok ShUTT oh a1l 37a¥ BiaT 21 / There is a gap between the particles of matter.
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Which of the following is correct regarding the particles of a solid?

(a) G| 'J@%T:F Y ¥ Ayt gid 2l / They move randomly.

(b) 3?%!?31"]%[31@‘ 3 &l 2l / There are large gaps between them.
(¢) AU alich H T &ld &l / Are arranged in an organized manner..

(d) 379 =IAdTH HATHYUT ZIqT 21 / They have minimal attraction.

Solid
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sroft e SR 3 TeTe B Rt arereeT e o Tt 37

How many states of matter have been determined by scientists so far?

(a) 2 —
—

(b)S A

(c) 4 .

(d)3 BE CONDENSATES  SOLIDS LIQUIDS  GASES PLASMAS
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o T awfélzs@r‘@m%l

Ditfusion occurs very rapidly in

(2) 3TAT / Solids
(b) AT / Liquids

(¢) T / Gases

(d) CATSHT / Plasma




Which Of The Following Factors Reduces The Rate Of Evaporation?

RRB Group-D 25-09-2018 (Shift-I1T)

(A) Wﬁ‘ﬂﬁa’ / Rise In Temperature

(B) THT / Damp
(C) ddz @'ﬂﬁ?ﬁ'&'/ Increase In Surface Area

(D) gaT1 CARI IR Elcﬁa' / Increase In Wind Speed
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Is A Surface Phenomenon.

RRB Group-D 05-11-2018 (Shift-I)

(A) TIE / Sweat
(B) @3A4 / Boiling
(C) ITSYTHITT / Evaporation

(D) ScHATGd / Sublimation



What Is The Transformation From Liquid State To Gaseous State Called?

(A) STTFHATRIUT / Oxidation

(B) 3&gUTa / Sublimation $ . %ﬂ
$ & % %,

(C) IATSUTRIUT / Evaporation % f? ?%“'%,:, ’

(D) 9949 / Condensation _ Freeang

Melting

/® @
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SCIENCE F

The Change Of A Substance From A Solid State To A Gas State Without Passing
Through An Intermediate Liquid State.

RRB NTPC 11.04.2016 (Shift-I) Stage Ist

(A) 39T / Sublimation
(B) STSUTSRTT / Evaporation f’“ Eﬁ" ‘E : 5,
(C) @99 / Condensation _—

(D) UEHTYS / Liquidation

Melting

/@ @



Matter (u<rel)

WY 5o % ST UREdA i TR Ry ST hET AT 2
What Is The Process Of Transformation Of Liquid Into Solid Called?

RRB Group-D 31-10-2018 (Shift-III)

(A) Ta@ET / Fragmentation
(B) 3cATGd / Sublimation
& <
$ / 2, %,
(C) TEHTeRuT / Freezing & ,f “"”*«,:% %,
(D) 999 / Fusion |
. G
Melting - §



Who Among The Following Scientists Propounded The Law Of Constant

Proportion?
RRB ALP & Tec. (30-08-18 Shift-1I)

(A) Q?ﬁ'q'—r S / Antoine Lavoisier
(B) Tae 9 / Robert Boyle

(C) EE TSt/ J oseph Proust

(D) g ATeq / J acques Charles



SCIENCE

¢ PTPR e |
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Matter (u<rel)

e ATl T UT BT fATa

(Law of Conservation of Mass)

CH4 + 202 — COZ + 2Hzo
Reactants mass = Products mass
(16g+649g)=(44g+369)

809 =809 4

LA E R 1 S 2K

~Antoine Lavoisier

TEE TS
joseph Proust

[2] fAf9q 3reara &1 fAaa

(Law of Constant Proportions)
Water (H.
Hydrogen : Oxygen

< 2:16 =1: 8 (By Mass)



Find The Fixed/Constant Ratio Of Nitrogen And Hydrogen In Ammonia On The

Basis Of Mass.

RRB NTPC 14.03.2021 (Shift-I) Stage Ist

(A) 14:8
(B) 14:3
(C) 3:14

(D) 1:8



Matter (u<rel)

N3

| -
—
—

K] Ca0 ¥, S| 3 ATAR Ca X O T AT BT 2|
In Ca0, the ratio of Ca to O is by mass.

RRB Group-D 15-10-2022 (Shift-I)

(a) 5:2
(b) 3:8
(¢) 2:5

(d) 8:3



Matter (u<rel)

(SEIAHT ) oh SAFUTA H IUTRA Bl 2|

Hydrogen and oxygen are present in water in the ratio of (mass).

RRB Group-D 07-12-2018 (Shift-IIT)

(a) 3:1
(b) 1:8
(c) 1:2

(d) 8:1



Matter (u<rel)
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g,
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1 AT H N 3T Ho o SoIHTH BHITT AT H BN 2-

The masses of N2 and H in ammonia are always in ratio-

RRB Group-D 11-10-2018 (Shift-IIT)

(a) 3:14
(b) 8:3
(c) 14:3

(d) 3:8



Matter (u<rel)

Classification of Matter (Ueref &1 qoffeseor)

Metallic (enfad®)

4 N
Physical Matter Chemical Matter

( afifdss geref ) K('.:'lwn'e:lﬁﬁ avmm)/

1] solid (31%) Pure Substance
Liquid (29) (2l Teref)
Gas (A [ arg)
Plasma (T5ToaT)
Bose—Einstein Condensate
(- smseciat Heeter) Mixtures
(fetsrom)

Elements

(@) Non-Metallic (3fenfads)

organic (BTdfeid)

4 N
Compounds

(i)
\_ /

Inorganic (3BTdlcip)

Homogeneous Mixture (HFTHT faAS0T)

Heterogeneous Mixture (3&9THT fA3[07)




"‘”‘a‘ shatte) 1, Matter in Our Surroundings 2. Is Matter Around Us Pure?

EATE TN 34T &1 geref T EATE AT 341 &1 veref o[ &°?

4. Structure of the Atom

qeATI] bl Hedell

3. Atoms and Molecules

UTHATU] Td 30

6. Acids, Bases and Salts
3[, &Teh Td SAul

5. Chemical Reactions and Equations

AR S fAfHATe vd Haftameor

7. Metals and Non-Metals

g T4 3Heq

8. Carbon and Its Compounds

PIdol Td 3> AlfStp
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OLD NCERT

MaTTER IN OUR SURROUNDINGS
Is MaTtTER AROUND Us Purg?

AToms anD MoOLECULES
STRUCTURE OF THE ATOM

THE FunpaMmeNTAL UNIT oF LIFE
TissuEs

DrvERsITY IN LiviNGg ORGANISMS
MoTion

ForceE aND Laws oF MoTioN
(GRAVITATION

WoRrK anD ENERGY

SOUND

Wuy o we FarL [LL?

MNATURAL RESOURCES

IMPrROVEMENT IN FooD RESOURCES

Matter (u<rel)

Class 9 Science

NEW NCERT

Chapler 1 MarTTeER v OUR SURROUNDINGS
Chapler 2 Is Marmer Arounn Us Pure?
Chapler 3 Arosms anp MoLECULES
Chapler 4 STRUCTURE OF THE ATOM
Chapler 5 Tae Fusnpamental Unir oF LiFe
Chapler 6 Tissues

Chapler ¥ Moo

Chapler & Fowrce ano Laws oF MoTion
Chapler 9 GRAVITATHON

Chapler 10 Work asp EnNERGY
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