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Chemistry is derived from - Chemia

'Chemistry' 918 &1 371 "Chemia" ¥ g3T §)
Chemia - Black Soil (Egypt) &reit fueet (fasr)




History:- Maharishi "Kanad" (600- 400BCE)
In his book "Vaisesika Sutra" mentioned about
"Atom".

Atom - Y9I
Molecule - 3107

TEIY “shuTie” N TU-t Ykdeh “A9ifver gx” B Hod ugd
“OHTIT” WE “3707” & 9K § STl




Father of Chemistry in India - Nagarjun
T T THTEA IITEA Sl STeh RS Skl Shgl STaT &1
Books written by Nagarjuna
Ras Ratnakar — {9 TTehiT

Rasendra Mangal — T8 07T
Arogya Manjari — 3TR7& Bl
Yogasar — IR

} Chemistry

o




Father of Ancient Chemistry-"Jabir Ibn Hayyan"
QT TITEA IITEA & WFeh - Tl 361 g’

" Kitab - al- Kimaya" - written by Ibn Hayyan

“ Toraral-31e1- Tepuman” ot ToAT 361 &9 A oA |

Alchemy . .
Chemiteching } Ancient names of Chemistry




Chemistry %! "Alchemy" 991 "Chemiteching" =10 4
off ST ST &m

Alchemist -Person performing Alchemy is
known as Alchemist

Al-Tksir Elixir 3Yqd
(Arabic) (English) (f&<h)
Al-kirbil- Philosopher's Stone UH T
al-ahmar -




Ibn Hayan belongs to Golden Islamic period:
Kitab-al-Jabr —-Algebra
Father of Modern Chemistry -Antoine Lavoisier

ek THTI A & Sk ey

He gave law of conservation of mass

THH & HTIUT R Tegia ferartyra grn fe=r wam




Some Important Prehistoric Chemical Invention.

Glass
Gun powder
Procelain

Paper

i Egypt/Mesopotamia
qE] China/=i
=i+t figet China /=i
HITS China/=i=

3600 BCE
11th Centu
1600 BCE

1st Century




Some Modern elemental discovery
Hydrogen /gggISM — Cavendish/@afesr
Helium /gifeam — Lockyer, Pierre Janssen /dieha? fer

o

SAEA
Nitrogen /g Rutherford /TETHhIg
Oxygen /3Tt — Priestley, Scheele /W=d, 3
Chlorine/sii® - Scheele /it
Polonium /W@ — Marie Curie & Pierre Curie/f{i &g Ut fuar
F

Radium /¥fsaw — Marie curie, Pierre Curie, Bemond/

d
Uranium /@@ - Martin Klaproth /™ifés sweier \‘

s S8




New elements are made Artificially using
"Cyclotron".

“TEFAIST 7 St HEE W ThiIT ded SFTT ST § 1

Technetium /e fcam, — First man made element/Y9H AET

T Fftia e

=
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Role of IUPAC

International Union of Pure & Applied Chemistry

Atomic number
Rutherfordium 104 Kurchatovium

California (America) QU] HEAT Dubna (Russia)

e




Nil Ex-
Un

Bi

Tri

Quad

Pent

Hex

Sep

Oct

En

WONGORRLONEO

114 Element + 4 New element Added by IUPAC W&
NCERT (old) Atomic-113,115,117,118 \‘;




113
115
117
118

Nihonium =iy
Moscovium Hi&hTaaq

Tennessine 9HEA
Oganesson AN

We have total "118" Element
T deal st G "118" )




94 24
Natural Artificial (Man)

Element Element (Made)
YThiden ae Haw (WS )
e (TfHa)
Technetium ( ZeAfean
Promethium (Wifafer) {Man made first later found
Naturally}

U "HE Tfld, Wq o | Uiehfaeh
AR W oft g e
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Matter In our Surroundings £) [LIVER

« Everything found in this universe is made up of some
materials, scientists have named them as “matter.” For
example, the food we eat, the air we breathe, stones, clouds,
stars, plants, animals, water, dust, everything is categorized

as matter.

. Uepfa W UIT S aTell &7 Ueh & 199 st § st grdt & aFrfen s§ uared
HEd &1 IR0 o T S @1 37 @I 8, & gar TS g0 |1iF od 8, T2,
e, AN, TE, Ug-Ure, Sfia-Siq , 5, [t Tal H Uarel et o -

I |
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Matter In our Surroundings

J@YLvER

* Anything that has “Mass” and “Volume” is Known as Matter.

o g ot =it Foey “gera aar o TEaT AT & Ut sheardt 2
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Characteristics of Particles of Matter
ugre ®T HUN & IOT

J@YLvER

Particles of matter are very small, normally not visible from

naked eye.

Solid

Liguid

Gas

& HUT oZd & BI B &, WU T @ ¥ T @ N ek

e
L
* Particles of matter keep moving continuously ‘ "
o e & T T i € R . |




Characteristics of Particles of Matter [LIVE] IVE
ugre ®T HUN & IOT ('b

They posses energy by virtue of their motion which is known
as the “Kinetic Energy.”
T Tfd & ST e Folt it @ TEenr “Tifast seit” el St 2l

+ Kinetic energy .of particles directly depends on the
temperature, as temperature increases, the speed of the

movement also increases.
- HUN o TS FHaat qroar W el st €, Waﬁwﬁﬁwﬁ

ff g et 2 \,.\‘1




Characteristics of Particles of Matter [LIVE] IVE
ugre ®T HUN & IOT ('b

The particles of matter have attracting force; therefore, they

attract each other.

Tarel & RUN | STREUT ST UTET WAl § qT J hUT Ueh @V ahl 27U
3T 3TaRftd & 2

The attracting force of the particles keeps the particles
together; however, the strength of the attracting force varies

from one kind of matter to another.
. TE SMFHUT ot U & HUN T W W WA § , W e “’;
uatd ® Ig MTRYUT ot = fr= grar 2 ‘
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States of Matter/asref &t %ol & Tor @) [LIVER
=r
: =1

BE CONDENSATES soLIDS Liavins GASES PLASMAS

- Matter has three following states at Room

Temperature (25 °C)
- FHW H AOHE W urd w FAw A orawent urd St §

~

* Solid State e

i) ° Liquid State ° Gaseous State L
e SN




Solid State / 319

¢ All the solid materials have a
definite shape, distinct
boundaries, and fixed
volumes.

o [t I ySTaf W MR , SR
T g fafve Bt 2

®* Most of the solid materials have negligible compressibility.

o 3 ¥ HeltgHar Tl eIt 2

20 |
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Solid State / 319

All the solid materials have a natural tendency to maintain

their shape when subjected to outside force.

MG T TRNT T T S 3 U 3T T, T& ]

J@YLvER

The solid materials can be broken under applied force, but it is
very difficult to change their shape, as they are rigid.
S TR T I Rl AST S Tehell & U= MMHN &l Igerd &)

e




N
Liquid State / 7 ( _b

¢ Unlike solids, liquids have no fixed shape; however, they have
a fixed volume.

3 W TWE g9 W R Tfyera T gar @ wg smaa fafyea g €
Liquids take up the shape of the container in which they are
kept.

o 59 UK & o ¥ g Tl ST AT & , 98 SHAT ARR INUT THT el

gl
Liquids have the property to flow and change shape. ";

ga H eTdr Urg St & T % %R0 g9 9% Hehdl 2l

E _




£
Gaseous State/ 19 K’ 'b

Unlike Solids, Gases do not have Definite size and shape.

BT & T AT A N AT SR M & e Fivea g 2

Gases, normally, show the property of diffusing very fast into
other gases. This is the reason that we can smell from the

distance.

T o ufERur & @t TAfeh AT Bl &1 SH ShIUT EH WM skt T

e

b




£
Gaseous State/ 719 ( _b

® Gases are compressible and can be collected in very small
space by applying high pressure, when sufficiently high
pressure is applied they start to behave as a liquid.

o T ¥ iR WUiSTar UlE Sl & foTeeh hRUT Soof I o0 T IR
SEA & HE T W UHST ST Hehal &1 AR T § T g & wue
el & oI 21
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Matter Can Change its State £) m
gere STUt STATUT ST Tkl &l

® Water can exist in all three states, e.g. Ice as solid; water (H,0)

as liquid; and water vapor as gas. The following diagram
illustrates the transformation of water in different states -

° Tt fiFl el W U War & A foh 9 314 ST, Ut ga oTawen
qar Aty T srEwem T oI | gHeR |WHST T UehdT § -

SOLID vauio GAS

S
e N DD~ A W
\ ' \
@ I\ B ‘ / \
\\_7_7 S > \___7 7__,/ o I 4 o
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Matter Can Change its State
ugre 3TUt ST SqeT Gkl &l

J@YLvER

The temperature, at which solid melt and transform into the
liquid (at the given atmospheric pressure), is known as

“Melting Point.”

ST 2

o f5& AUEE W FIF 3 g H a1 S IH qMUAT Bl “TeTieh 7 HET

The melting point of a solid is an indication of the strength of

the force of attraction between its particles.

3 T TEHIE &8 INUaeh Sl ol STTHA 3T R

S

<
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Matter Can Change its State £) m
gere STUt STATUT ST Tkl &l

Melting point ofice is 273 K, i.e. 0°C.
S T T 273K A1 0° C BT R

The process of Melting (i.e. change of solid state into liquid
state) is known as "Fusion'.

B T g H aGe T “Te” ShgelTdl gl

-
21 1 { |




Matter Can Change its State £) m
gere STUt STATUT ST Tkl &l

¢ The amount of heat energy, which is required to change 1 kg of
a solid materials into liquid materials at a given atmospheric
pressure, is knownas the "Latent heat of Fusion".

o A I W 1 TRelum® 318 i g U SEe % faq Sugk e arelt
T Rl “TAT ol T HOAT” hgl T 2

®* The process of conversion of Liquid into Gas by heating is

" < < "
known as "Vapourisation". f—

o fordl ga o T A W T | 981 AT “ATofieiur” SHgelral gl ‘:

28
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Matter Can Change its State £) m
gere STUt STATUT ST Tkl &l

The temperature at which a liquid starts boiling at the given
atmospheric pressure is known as “Boiling Point.”

5| aUEE W HE g9 Sae U 9Oy § 9gel War & S9 qIgH Rt
“FAATR 7 HET AT 2

The boiling point of wateris 373 Ki.e. 100°C.
T T FAGIR 373 K AT 100°C BT &1

S




Matter Can Change its State K’b LIVE R
USTS STUHT STEwT dGeT Wkl 2l

¢ A change of state of a matter
directly from solid to gas without

changing into liquid state (or vice
1 () 1 1 ” Sublimation .
versa) is known as “Sublimation. ubimien o, ST
Sublimation
Water Vapor

o et 3rm w1 W T\ = e fomet =




Matter Can Change its State
ugre 3TUt ST SqeT Gkl &l

The phenomenon i.e. change of a
liquid into vapors at, K any
temperature below .its  boiling
point is known as “Evaporation.”
forelt g w1 far T fRU @, SEer o
T & FEER0 | ST A W W 99w

Evaporation

J@YLvER

Boiling




Matter Can Change its State £) m
gere STUt STATUT ST Tkl &l

Solid carbon dioxide (CO,) is stored under high pressure.
I o okl Sool 916 U o) @ S Hehar B

Solid CO, gets converted directly into gaseous state once the
pressure decreases to 1 atmosphere.

4
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Matter Can Change its State £) m
gere STUt STATUT ST Tkl &l

Atmosphere (atm) is a unit of measuring pressure exerted by

the gas and the unit of pressure is Pascal (Pa); 1 atmosphere =
1.01 x 10° Pa.

I % AT a6 (1,01 % 10° URehel ) W S | Hien i\ uftafda

S




The Fourth State of Matter 1 IVE
geref &1 Tt sraar K -b [LIVE]

¢ Plasma is the state that consists of super energetic and super

excited particles.

o AT UaTd kit =ivell STaRen giAt ¢ foah iR Sea qur sufed
AT U B 2

¢ Sunis made up of Plasma.

o g TS ¥ & A g f)

-~
34 1 |

i




The Fourth State of Matter
geref &1 Tt sraar

¢ Sunis made up of Plasma.

o g TS ¥ & a g f)

.........

J@Y. v




Types of Matter on Basis of Composition

MATTER

Introduction
yes
17
| MIXTURE |

!

!

Can it be physically
separated?

no

]

| PURE SUBSTANCE |

|

yes Is the composition no yes Can it be chemically no
r uniform? —‘| r decomposed? _l
Homogeneous || Heterogeneous
Mixture Mixture Compound Element
(solution)

| Colloids ]—J—-‘ Suspensions |

J@YLvER




N
Types of Matter on Basis of Composition ( 'b LIVE§

e Matter can be classified as follows on the basis of its
composition.

°  TIEMl & IMUN WX U &l 36 UK Tauifead ferar < dehdl &

e A "Pure" substance is that that consists of single type of
particle or particles.

e TH & TR & WUl ¥ faeret O uared @t “yrg” uared wer S B

S




Types of Matter on Basis of Composition

J@YLvER

Mixtures of two or more pure components without any
undesirable substance are known as "Mixtures", for example,

water, minerals, soiletc.

30 AT 2 W Uk R b hUil skl THeTeRT ST UStd oFar & So fhsmor

HEd &1 S0 TR W 1 U, g4T St

A homogeneous mixture of two or more substances is known
as "Solution". For example, lemonade, soda water etc. —

it fasror @t & “faeram” oft wer Smar #) SW fR- e U, d

EUEL

s
Campus




Types of Matter on Basis of Composition (.b LIVE

Solution could be in any form such as - it could be in liquid,
solid, or gaseous.

faoram st oft srawen & uren &1 TRt € 99 T 3 g 91 W

Alloys are another example of mixture that contain
homogeneous mixtures of metals; they cannot be separated
into their components by physical methods.

grgel & fasor @ fagr ang s=C W@ R -

b




N
Types of Matter on Basis of Composition ( _b LIVE

e E.g. For example, brass is a mixture of zinc (approximately
30%) and copper (about 70%).
°  IITEIUT- Uael ® SEAW(70 % ) T aiam (30 %) Eem R
! ®Q 0.9. |
o o ¢° o >
2 o . —~
o © t. o .‘ e, 99 & w )
40 |vu Atoms of an elemer {“:l'a}m-l‘l-.:.-n .\-:.:.'unl.;nunf — -:\1 o u.n,m\m; " \*
g '




N
Significant Features of Solution ( 'b LIVE }

Solution is normally a homogeneous mixture.

forera wwiit fasror 2 2

The particles of a solution are even smaller than 1 nm (10°

meter) in diameter and hence, these are not visible from the
naked eyes.

o fqeTo ¥ HUN T SMHR 1Tnm W BIET AT 2

The path of light is not visible in a solution.

faer@= o UeRtor & UY R @ @1 ST FeheT Bl

~

\,.\‘1
i L |
e =T




N
Significant Features of Solution ( _b LIVE }

The dissolved particles cannot be separated from the mixture
by the simple process of filtration.

forerae  got U uated & KU Wl B HT TN & TR ST Gehal 2

The dissolved particles do_mnot settle down when it left
undisturbed.

faeT= o Uot T HUN i AT oA T &l a@T 31 Tkl Sifeh odl
TUT a BIeA & e o 9 e T S R

S

<

—




Significant Features of Solution

J@YLvER

At a given temperature, any solution can dissolved a fixed
amount of solute, if we try to dissolve more solute it will
settle down, when no more solute can be dissolved in a

solution, it is known as 'saturated solution.'

foret araa™ W faeraT st faeia @ Sie ot emar Ffvea gt 8, afe
I AT ek faea Hiet faam Su S HaT Tad &1 STt @ qer
THfyerm v | arfres erem o fae™ et ety gt Wi 31 T faees

S

<

—




Significant Features of Solution

At a given temperature, the amount of the dissolved particles
present in the saturated solution, is known as "Solubility".

Tt Tafyem aum™ o RaaT oifueran faoia Siem ST |ehar & S|t

faeram =t “daw™r” whed ©

J@YLvER
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A suspension is a heterogeneous mixture in which the solute
particles do not dissolve, but rather remain suspended
throughout the bulk of the medium, is known as
"Suspension".

“Prrotem” wen Tawmt fason gran &, fom® o T g@ & g & W
Treifaa g 21

e




N
Significant features of Suspension ( 'b LIVE }

e Particles of a suspension are clearly visible from the naked

eye.
o THcie & U ol THATET W @1 AT daHaT gl

® The particles of a suspension scatter a beam of light that
passes through it‘and likewise, its path is visible.

o THoiod ¥ oA UT YehT9T AT YehIUTT il & 3 39 ¥ oA a1e
UHTITeh T Y @ ST TRl &1

®* The solute particles can be separated from the mixture

b

by the simple process of filtration.

(1] o foora & UM &I B HT W AT HT AHhaT 2




Colloid

J@Y.vER

A heterogeneous mixture is known as colloid in which
particle shows properties of solution as well as suspension.'
E.g. mist, fog, smoke, face cream, etc.
wicge o fawaiit fasmor e @ fem faoem oiv s St & Tor
T S E S TR-RE, gan, v sl

S Type 81 Callpidal Systems

Solid
Solid
Solid
Tdguid
Liguld
Tigusdd

Gas

a8

Tahle

Halid
Tiguid
Gy
Saoliad
Lhggurieh
Seitd
Liguaed

Solid wol
Fal
Aerosl
{iel
Emmision
Aerosal
Hohd asl
Fam

Some coloured glasses aud gem stones
Fragmts, cell duids

Sowoke, st

Chessge, butter, jellies

Ml beadr eveam

Fag, mist. cloud, insentizide sprays
Pumics stone, toami mbber

Froth, whinped cveam, soap lather




Colloid

J@YLvER

The size of colloid particles is too small to see from the

naked eye.

TH HUN T T @ ¥ & @1 S kel B

Colloid particles are big enough to scatter a beam of light

passing through it and make the path visible.

HICTES o HUT T4 S Bl © Teh WeRTIT ol WehIUTT T Tehl 36 W ToRA

U WSHTYT T UL ST T Gehal B

4

b




(et

Colloid particles cannot be separated from the mixture by the
simple process of filtration.

HINSS o HUN Sl FHYRUT BT T TN &1 Tepar 1 Fehaml

By using centrifugation particle of colloid can be separated.

THIIS o HUN ol IUehgd [T §RT TN ThaT T HeheT B

e




N
Methods of Seperation of Components of A mixture ( _b LIVE }

Seperating Funnel/®19 gRT TIFHI0T

® The process in which separation of two
miscible liquids having different density
is done using a separating Funnel

o 3 fafr gRT &t TN USTAT ohl i ol HEE |
rer feman <t @ Reent oy R @ 21

¢ Oil and water mixture can be separated L
using this method

o 3 fafu grr & der a9 U & fusror s
ferar S 21

ol




N
Sublimation/ I&araT £)

Mixture of two salts can be separated Cotton plug
by using this method if one of the Inverted tube
component is sublimable. J—
-qﬁ{ aﬁg fasrur ﬁ\-g-r % et Teh 'I%THT o aﬂ%[ chloride solidified

vapours

Ammonium Chloride can be separated uﬂum

by this method. R—
SromeT &t gEr fafr grr weR | st T \#

w 3re A e i § gREfd & TR A A T e > o g




£
Sedimentation/379HIcq ( 'b

® The process of purifying a liquid by leaving it undisturbed for
some interval of time, heavy dissolved impurities such as
sand and clay settle down due to gravity.

o i ga A P w9 & o form 88 W 31 & @t sud sufkerd srgersiter uared
3 ¥a fiE st = o wa 8, 38 SaErET wEd

e Sand or Precipitate in wateris separated by this method.

° T 9T Urt ¥ Hiwg @y 3 fafyr grr srem fehw S weRd B
i S
<

’ I CLEAR WATER
@iy codn




N
Decantation / &R0T J@YLIVE]

Sedimentation is generally followed by Decantation, during
Decantation solution is seperated from precipitate that is
settled at the bottom as shown in diagram

TR AT STEHE % e fRar Sian @ T staEtfad g & a1
¢fit ¥ U & W gal SRl gEY 9+ A STt faam e 21

4




N
Decantation / &R0T J@YLIVE]

Precipitate stays behind and water can be emptied in other
container.

JEYY A B el @ WEr § ST urt o g aiad S e S #)

b 4
Glass # 0 helf /
in de

KX




Filtration / 877

The process of separation of
components of a mixture by filtering it
using some filter or filter paper is
known as filteration.

BN &Y Tordl Tasror ol Uereh &3 it fafer o
BT Fed e

Particles of suspension is separated by
this method.

freie @ ot 39 fafa grr stem feb < weRd
2

J@YLvER

Beaker ,.
Containing
Mixture

Filter Paper
Residue

Funnel

Conical Flask

e~

Filtrate




Centrifugation / ( 39T ) £) m

® The process of separation of components of a mixture in
which mixture is rotated in a centrifuge at very high speed,
heavy particles moves outwards and lighter particle stay
near to center and can be separated.

°  ITTUH dSH | THTHT U ohi. 37T ShT chi TaT I TUHGUT FHeT
AT 1 39 YRR YA | Iifeich G5 dTel T ohg ¥ ST Wi 3R
forenfua & W@ & QoM Toh HUT g o WHI TE WA €

¢ Cream from milkis separated by this method. | ‘";

&




. N
Centrifugation / ( 379&gUT) £)
RBC, WBC & Plasma is seperated by this method.

® TGl TTh hIUTEHT, YA TXH hIUTGRT UAH TATSTHT ohl 3OT Tafer gRT o1em
feram wmar 21

Armoured casing Centrifugation of blood

Before, After
e Supernatant-¥
Pellet

51 Rapidly rolating rolor ‘




Chromatography/ ( aUic@ )

J@YLvER

Chromatography is a method based on capillary action and
adsorption; normally it is used for the colour separation.

Ui fafa Sfvrerr a9t e & fagia W | g1 |mra:

g fafa T & fasor & ster A & fau swme 2 R

Shep i

Siep 2

Shap &

“Flate”

;‘{ 5 ol
Sowent W =Samyls

sedl

& = Somponen BT
@ = Lompernent BT

-




A
Chromatography/ ( aUic@ ) e 'b

Different inks can be separated from their mixture using this
method.
faf= T = 37 fastor @ 3| fafy & grr st fowar S wehdr 2

Chlorophyll A, Chlorophyll B & carotene is seperated by this
method.
FARIMRST A, SARIAeT B a9T ehii(c ohl 3@ fafer & gRT o1ew Tamam S

Hehel 2
R

<

=




Distillation / ( 3THaT)

J@YLvER

The process of purifying a liquid by heating and cooling

means is known as distillation.

Terdlt 5ot Rl Ugel T 21T TR At © ST hteh I i farfdr sl ammeea whed

2

Ly




Distillation / ( 3T&aT) @Y. VER

Alcohol is purified by this method and such industrial plants
are known as distillery.

Toehlg et ol 34T fafyr grT fefieert ek wiie o uftspa feram St 21

Acetone is separated from water by using this method.

Tt urt | 3o fafer g srer feman e 21

Distilled water is purest form of water.

A A Hod I[5 T Bl &)

e~




A
Fractional Distillation/ ( ¥9TSi 3T9aT ) e 'b

® The process of Seperation of all the components of a mixture
by heating and cooling means is known as Fractional
distillation.

° WIS SHAT | YE9Iet gal o fHSTUT SR SSTST oY 9T ST Shich T feRaT
Tt 1

® This Process is Used to obtain different products such as
Petrol, diesel, kerosene, LPG etc. from crude Petroleum Oil.

o s e @ e, <o, fogt @ Aet, LPG, genfa i farf grer oferm

<

174 s

i




Fractional Distillation/ ( U9TSit 3T )

used as fuel

refinery gas 20° I

petrol 70° used in cars

naphtha 1207
used to make
a chemirals

kerosene _ jet fuel, paraffin for
FRACTIONATING 180° : heating and lighting
TOWER h = ‘
diesel 260°
for diesel
m engines
crude oil lubricating oil 300° oil for cars and

3N other machines

fuel for ships,

fuel oil ’ factories

used to make
bitumen. asphalt

J@YLvER




Crystallization/ ( YaTeRYUT )

The process that separates a pure solid in the form of its
crystals from a solution is known as 'crystallization'.

ek q9T g Tt ot 30 fafir grr g feram Sirar € qen sud dieg et

T ST TeRar STrar 2

Soluble
<olid in -

solufion
A

L

Evaporation

=

Fillrate

J@YLvER

Fluted filter paper

Hot Saturated solution

S
Crystals of > J
soluble solid
~ R
Te— 3%

Crystallisation
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