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By: Kanchan Ma'am
T fagm =y (Chemistry)

0 Y9I fdJ (Chemistry) fa3H &t 98 AT
(Structure), Hdc (Composition), '{'[UT‘il'lﬁ
(Properties) d¥dT YR IS sfHfpara
3R IP URUMHY T 3reay= fomar Srar g

Chemistry is that branch of science
under which the chemical structure,
composition, properties and mutual
chemical reactions of substances and
their results are studied.
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O 18ﬁm%m ] A Qﬂhﬁﬁﬁl’fﬂ' (Antoine
Lavoisier) ! 3TYfT® ITTIT fAFH BT S (Father of Modern
Chemistry) HHET STl g

Antoine Lavoisier, an 18th-century French chemist, is
considered the father of modern chemistry.

Y YA (Chemistry) Uecg o1 If fi & Ui eg ST
(Chemea) 4 §§ g, ot 3 g &rar 3

0 The word chemistry is derived from the ancient Egyptian
word 'chemea’, meaning black colour




uerd / g/ (Matter)

SIS H SUFRYd 98 Hd O oraH goqd
YT ST WA (Space) BT &1, USTd HedTdl
0  Everything present in the universe that has mass
and occupies space is called matter.

fopul dd o JUTRT UeTd o Ul (Quantity of
Matter) 3 di¢] P gHIH (Mass) hedrdl %

0 The quantity of matter present in an object is
called the mass of that object

l@)./VE R

%/fass) gl




O Ofd, g, AT, T, fdara snfe gt avqe uerd 8,

O Water, air, gold, chair, book etc. are all substances,
O SIdfe SHell, UbTel, |, faarR, yraame 3nfe uerd A8 g1
0

whereas energy, light, sound, thoughts, feelings etc. are not
substances.

Uerd o GiRUTHT ;- «hig Ui avq Sff ®ITH 8l 8, ot saau 8l
3R forg®! U=l 5 =4l (5 senses) I HEIH

l@)./VE R
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@Y. VE ]

Ty &I mﬁwur/ (Classification of matter)

u Tlﬁ‘ETQf BT BT (Classification of Matter) al
YR TR foaT T 3

1 Here classification of matter has been done on
two basis

1. ‘l-ﬁm/ Physical
2. TI'\‘:I'I'CIW/ Chemical
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Hifde YR

l@)./VE R

Ty BT BRI
TS 3TUR

o

(Solid)

&d T dd qifre fargror

(Liquid) (Gas) (Element) (Compound) (mixture)
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gerd &l GIEI'RITE[ [ (Classification of Matter)

Sd AT AT SrawT
(Liquid State) (Gaseous State)

SN SaXYT
(Solid State)

(Plasma State) (Bose-Einstein condensate)




States of Matter

Juice Clouds Ionized Neon Gas

Melting Vaporization Ionization

SOLID Freezing LIQUID Condensation GAS Deionizatin

— e —

Energy Energy
Temperature

Diamond

PLASMA

1Temperature

ENergy
Temperature
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319 3[AYT/(Solid State)
0 3 a1 H d¥] BT ATPR (Shape) TI TIdA (Volume) BIEG)

glar gl

In the solid state, the shape (size) and volume (volume)
of the object are fixed.

0 9 39 gl UR 918 9 T SITdT @ ol S99 3(UHT 3TPR g1
G T I[0T gl 8 | YT 90 T0g JUSTdT (Negligible
Compressibility) &l Ul gl

When voluminous force is applied on these liquids, they
have the property of maintaining their shape. That is,
they have the property of negligible compressibility
(negligible compressibility).
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0 39 T\ﬂerﬁ o 3R 3Tuge T (Inter Molecular Space) ®H
gidl 8, STafd 5% U] & U ATHYUP gd AP gldT 8 U

gPT U-cd TUD giaT g |

In solid objects, the inter molecular space is less, whereas
the attractive force between their molecules is more, that
is, their density is more.

3CTERUN; APSl, dig Pl TS, B, TR 31T |

Example: wood, iron rod, glass, stone etc.

—
—




By: Kanchan Ma'am

l@)./VE R

&d AT/ (Liquid State)

O %d AT H UeId BT PR AfHTE gidr g, IR 3maa- Afdd siar g

O In the liquid state, the shape of a substance is indefinite, but
its volume is definite.

0 &a Ugrd forg Ut # 39 91 7, I BT SMTHR AT HY Al 6 |

Y Liquids take the shape of the container in which they are kept.

O wdl H 3wIR 3MTUad W 319 B U 3fftIe gidl 5, STafd g9d SMU[3ii
& U ATHYUT 9 HH gidl ¢ |
O The inter-molecular space in liquids is more than that in solids,

while the force of attraction between their molecules is less.




&dl ° 311 B (U $H U9 Bidl g

Liquids have less density than solids.

3GTeXUl: ofd, gY, dd 3HTfe |

Example: Water, milk, oil etc.

< < < <




iefa IrTwT/ (Gaseous State) R@L.=H
O TR AT H YT &7 TPR Ud Tad- Sl st ffAfdd gid 2

0 In the gaseous state, both the shape and volume of the

substance are indefinite.

0 T | 3R SATfoge RITH (Inter Molecular Space) dgd TP
gidl & S9feE 594 3= YRIISUdT (High Compressibility) &T 0T
giaT 8|

Y Gases have a lot of inter molecular space, so they have high

compressibility.
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O TGl & BUN &b HY ATHYUU g -1UY BidT g, TJATW AT &b 3] oid
e | sifFrafaa wfa #3421 -

Y The force of attraction between the particles of gases is
negligible, so the molecules of gases move at high speed
and in an irregular manner.

0 3GTeUl: SfTGISI (02), BTE-STSHTRITSS (CO)
Example: Oxygen (02), Carbon dioxide (CO)

Gas
N— \J
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USTAT & i SrawT3 BT qa-THP Heqad-

1. Y- (Density) = 3N > &d > 19

TUTfd® TH YT §¢ (molecular force of attraction)
= 39 > 5d > T4

3T TP T (intermolecular space) = I >
ad > S

U} (Expnsion) = N > 5d > 319
fORUT (Diffusion) = T > 59 314
6. TSl Sl (kinetic energy) = 9 > §d > 39
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WITSHT SIdR(T (Plasma State)

WITSHT BT Big AT R a1 fAfda smada= Jsl gidl

Plasma has no definite shape or definite volume

gg Uerd o At AT gkl @

It is the fourth state of matter

< < < <

Gas Plasma




@Y veEd
O Wﬁﬁﬁﬁﬁﬁ(lonized) AT 7, forad yAmafRa sifa-i

(positively charged ions) dil HBUMATRI Wﬁﬁ (negatively charged
electrons) H GCIT IRTAR ?ﬁ'ﬁ % |

O Plasma is the ionized state of gases, in which the number of

positively charged ions and negatively charged electrons is

equal.

o U 3R ARl B ST (Seil) WISHT aRIT & HRUT Bidl ©

Y

The heat (energy) of the Sun and stars is due to the plasma state
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q-3ATe I Ho-dC

(Bose-Einstein Condensate)
a4 1920 T YR Hifa® A A1 919 A uerd & UTad] SraeT
(Fifth State of Matter) & € $© MUMTT &I, o AP ATYR W 3fede
ATEW T A TH-3MMER T Fo49Ue (BEC) & U H 5T B! Yrad! AT
®I Hiasgaroll S|

In the year 1920, Indian physicist Satyendranath Bose did

some calculations for the fifth state of matter, on the basis of

which Albert Einstein predicted the fifth state of matter in the

form of Bose-Einstein Condensate (BEC).
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l@)./VE R

0  BEC dg 3axyT g, forad f&dl TRy &1 &1 TRURAT 919 (Absolute
Zero, OK 3/YdTl 273.15°C) dF RMdd H+ U= URHTUSHT I Yo
Soll THIT HHIW gl SITdl 8

0 BEC is a state in which the free energy of atoms is almost

lost when a gas is cooled to almost absolute zero (OK or
273.15°C)
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UeIdl A g YHR T URdd gid1 g |

There are two types of changes in substances.
(i) Hifd® Rad+ [Physical Change]
(ii) ITTAf® URGd [Chemical Change]
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0 Mifae gfvad [Physical Changel] :
gg U 3RYTS Uadd g1 59 Ulvadd | &g Hit ugrd uRafdd g9 &
q1¢ U: 31U Yd SfawT H 3T SI1dT g |
This is a temporary change. In this change, any substance
returns to its previous state after being transformed.

O e gfkadd [Chemical Changel]:
qg VITg URGaH 8 39 Uikad- | &ig Wl ugrd uiafda g1 & 91
U: U1 Ud a1 H 6l ATdT 8
This is a permanent change. In this change, any substance

does not return to its previous state after being
transformed.

l@)./VE R
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Tl | g4 arel uad=
IS ufvad
"I BT STAAT

HRAT BT Wl g
T BT Ul
dle TR ST &1
oY | Gl BT I

BT BT ST
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Hifde MU THEAS SMYR
ol ad 0 dd Qe fHgrom
(Solid) (Liquid) (Gas) (Element) (Compound) (mixture)
AP SMUR
Ak UGId/Pure Substance Y& I rA K|
1_|_l impure ratter

gD

(Compound)

dcd (Element) YT (Mixture)
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0 O« d S TSI B ol TP ol UHR & URHTUSM (Atom) | fAfHa giar

Elements are pure substances which are made up of atoms

of the same type, example - oxygen, gold, silver, iron etc.
qAHT AU TP AIDI A 118 dcdl D Wil i g

- Till date, scientists have discovered 118 elements.
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Sc Ti V Cr Mn Fe

Scandium  Titanium Vanadmt- cmmum Manganese lron

Y "Zr Nb Mo Tc Rxﬁ lu{"E Pd'

Z"COW Nlom Molvbdenuh Technetium Rutbenium Rhod?um Palladivm

Hf3 Ta W7 Re Os -',-.';, Ptj

Hafnium Tantalum  Tungsten Rhenmm Osmtum
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@Y. VE ]

0 Atom) :- 4l UeTd & I S g1, SN T AT H Aol Uil

IS AfHHTT A HURT o I&dl 8 39 UWRHTY] $gd

Atom: The smallest unit of a substance, which is not found in free
state but which can take part in chemical reaction is called atom.

molecule) :- Eﬁtﬂff'\ﬁ\’dﬁlﬁ QQHIQ!Gﬁ'\ﬁWWEﬁﬁT%W
%ﬁmaejaw&gwwél

Molecule :- Molecule is made up of two or more atoms. It is found in

free state in nature.
DO ¢y
qMg] ST 9

relrelre,

u




J

£ O
Gﬁ!‘q' al a{u;TTaa'T‘r ; agrrf‘w ?m;r m %ﬁé 3UTd (fixed proportion)

When two or more elements are mixed in a fixed proportion
then a compound is formed

STd (H.0)- BT5S o ayT SfTay el 3fU[3ff & U 2:1 & UTd H HgIel

Water (H:0) - combination of hydrogen and oxygen molecules
in a 2:1 ratio

TH® (NaCl)- TIfSTH TUT TR & 303 & AT 1:1 B |
i 30 3JuTd

Salt (NaCl) - combination of sodium and chlorine molecules in
a 1:1 ratio H.O NaCl Al203

(2:1) (1:1) (2:3)
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O Sd el g1 el 9§ i ueryl &1 fut i srqura ¥ forer fear sie at 39
o1 wgd & Hyur # 399 3rqudl ddi &1 T HiS[G sidl o

When two or more substances are mixed in any proportion, it
is called a mixture. The properties of their constituent
elements are present in the mixture.

JelorUl - Akdd, dlY, gdl 31 [Example: - Sharbat, tea, air etc.

O Hyor gai, 319 3R 191 & 19 A fHaE &t fohar 9u1 39 U R S9Ud
USTYl B Hed g, YU B YT ¥4 | &I U | FieT 741 3

Jd Mixture is the process of mixing liquids, solids and gases and
the substances produced in this way. Mixture is mainly divided
into two parts
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FHI g
(Homogeneous mixture)
T fHryor (Homogeneous mixture)

0 O3 fuyor e sraad) Hon &1 S-S T A8l ST ST Hhdl & o
THS &b STeid fada &1 99 3R 5Td H (T (ST Agl T ST Jhdl
g UH U YT BT IST8I0T 8

Jd  Mixtures whose constituent particles cannot be seen
separately, for example, an aqueous solution of salt cannot be
seen separately as salt and water. This is an example of a
homogeneous mixture.

l@)./VE R

fauai fargor

(Heterogeneous mixture)
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O oY :- O U 91 &1 faYur, o7 U9 90 &1 fAyor, Temied auT STd &1 fayr,
EERIn
u Such as: - mixture of water and sugar, mixture of water and salt,

mixture of alcohol and water, alloy

fAuHFT fayor (Heterogeneous mixture)

0 O3 fayur oFe sraadl Son &1 ST ST @] Sl Jhdl & o U & SHUR dd STa IR

dYT fEd IR ad SUR I8 S1dT & 3R U A 96 STdT @ U1 3R dd DI S-S B
hd g 3d: Th fauuith fagorg

u Such mixtures whose constituent particles can be seen separately, for example,
if oil is poured over water and shaken, the oil remains on top and water settles
down. Water and oil can be separated. Hence, it is a heterogeneous mixture.

oI :- ¥d YT SId BT FHYT, Uetal o7 &1 fIYur, 9 3R oId &1 fHrgor

E.g.:- Mixture of sand and water, mixture of petrol and water, mixture of oil and water
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TS gl UPIR BT UIHT]
(Periodic Table)

(Formula)

3l a1 3 9 Siftre d

(Non Formula)

H20, Al203

THryoT

YREd, I
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g, faera=1 o fafa uqryl & won

By: Kanchan Ma'am frera/ (Solu tion)

0 el a1 &l A 3ffere gerd &1 I|ivth fHryor faaas sl
BT TP 1 A °§ W FHGIAT T, Eﬁg
fop AT fopelt o1 &Y eTadT | W= 3ia)

A homogeneous mixture of two or more substances is called a solution. The
size of the particles of the substances mixed in the solution is less than 1
nanometer. Therefore, these substances get organized in such a way that it

is not possible to see them with normal eyes without the help of any
instrument.

Salt Water _ Salt water

>} N\

=

Solution

CGLEED CGUE

Solute Solvent

faea




@ vER
% foraht

By: Kanchan Ma'am fera® / (Solven £)

O g8 yerd for9H 39 uetyl &I Uid+ (Dissolve) P &HdT gldl & fadrda® Hgdrda
Wﬁmwﬁwﬁéﬂ%aﬁ?ﬁw%mwﬁaﬁﬁgﬁaﬁ

0 o9 Od, ufifes o, gUHTa onfe

A substance which has the ability to dissolve other substances is called a
solvent. The solvent is present in the highest quantity in a solution and
other substances of the solution are dissolved in it.

For example:- water, acetic acid, ethanol etc.

Salt Water - Salt water

y i . I

Solute Solvent Solution

GG CGUEED RAeaa

=
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0 duerd o faaras o ga ved & faaa sedrd 8, fedl faaas A faemas &t gea-n | fady

& HIAT $H Bldl &
1 oY :-J9®, 9t enfe
n Those substances which dissolve in the solvent are called solutes. In a

solution, the amount of solute is less than that of the solvent.
u E.g.: salt, sugar, etc.

Salt Water ~ Salt water _ ._
=
Solute Solvent Solution

CGUL

A« a

g
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s 5 rer ) o R
3 - 319 BT JUFH Bl

Y-l (Hand picking)

fafer &1 vy a9 foar SITaT @ 919 319 Uerd &7 STeR g1 T4 T fHd fia
g%mumufﬁrﬁﬁ@éﬁw

This method is used when the solid object is large in size and has
different shapes and is visible to the eye.

J
J
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Rysyur Y arerT e 2 R
3 - 319 BT JUTFDHIDH I

P dl(Winnowing)

0 TYH US I godhl Sldiep S HRY 81 3R 29 fIY0T &1 a1y 31 YRT § IW@A IR gohl
uerd R iRar 8 siafe HR uerd fAee fiRar sirar | o

u In this, one solid is light while the other solid is heavy and when this mixture
is placed in a stream of air, the lighter substance falls away while the heavier
substance falls closer. direction ofthe air

>
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Rysyur Y arerT e 2 R
3 - 31T BT YYFHIHUI

SEAT (VITell) Sieving

0 ﬁw?mmwﬁamgﬂ%mwwﬁaﬁuﬁmﬁﬁmqw
SITdT B, S1l aR1® 31 HUT gid & df SfTelt giRT B & A fR &1d 2

u In this mixture, one solid is small in size while the other is large and it is

separated by a mesh. The finer solid particles fall below the mesh filter.




s 5 rer ) o R
3 - 319 BT JUFH Bl

d JYFhRU[/(magnetic separation)

QO s9d %m?ﬂ'u Td 3-gad g USTdl 1 3T far
NG
O SN:- dig gad @fronl &1 fAseyor -
u In this, magnetic and paramagnetic
substances are separated
u For example:- Extraction of iron-rich

minerals

@Y. VE ]




@Y. VE ]

g

[ Y
~NIQANUIC

JI/(Vaporization)

u wﬁrﬁrmﬁﬁﬁrw P 3] Wﬁ%ﬁl’\‘lﬁ@ﬁﬁmﬁ (volatile matter)
YT SR AT (non-volatile) 81 98- T 3R UTHI T °el BT YT, THD 3R
UTH1 &1 °9rd &1 A1, Iudl oid A 960@ &1 fAaior st fafr grisiars

u By this method, such mixtures are separated in which one substance is
volatile and the other is non-volatile, such as a mixture of sugar and water
solution, a mixture of salt and water solution, salt is formed from sea
water by this method. 3 5(_Wt

Evaporating Dish

Mixture of
Salt and Water
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Xd[PRUT/(Crystallisation

u

L L

fafer & gRT srw1d® 319 fayur & arat fosar irar 81 59 fafyr # e 31 fayor & 3fed
%‘;’VW(solvent) & 1Y frare 7T forar Sirar 8 Ut T a1 A g $1Y gRT o149 forar Srar g1 844
3mﬁ§u=rﬁawmuwﬁ%&ﬂ%mmwélmaﬁwwwﬁm%wﬁﬁw

JYPH gl ATl o |

oid- A 3R TH® & fAYUT B TUTSH 3fcpigd H 348 K a1 UR TH B =9 fAf gRT srerT fHar wirar 21

Inorganic solid mixtures are separated by this method. In this method, the impure solid
mixture is mixed with a suitable solvent and heated and filtered using a funnel in the hot
state. After filtering, the solution is slowly cooled at a low temperature. On cooling, the
pure substance separates from the solution in the form of crystals.

For example, a mixture of sugar and salt is separated by this method by heating it in ethyl

alcohol at 348 K.
 Crm— {




@Y. VE ]

By Kanchan Ma'am =g HTEa QWUT

0 wﬁfﬁmuﬁﬂaﬂmﬁ%ma’raﬁ%
YD (Boiling points) o 3iav Sfft®
gl g

O oY :-Td 3R o1 forgor gt fafd

od UG 3iehied bl YT =
'gﬁm&mmﬁ%

oot —8
n This method is used when the

difference between the boiling points ™™
of two liquids is high o

u For example:- The mixture of water - .
and acetone is separated by this 1 ——
T

method, the mixture of water and
alcohol is separated by this method T




l@)./vE D

By: Kanchan Ma'am =g HTEa ?IWWUT

- Butane
THTSIT SMTHa/ (Fractional distillation) & Propsrie
u oId &l §di & THYOT BT HUAIH (Boiling & Sl Petrol
point) ¥ §gd $H P 3id? §idl g, dl 3HH
b YHI (fraction) DI oI W CIEIp| HEETEEN  Kerosene
sz D1 AT- GIFQI;T arg R ;W Hd % |
dal¥ @l t’[ Crude Oil Diesel
ﬁﬁ-ﬁ[ ' BT GUYRD DT, e
u When there is very little difference in el O

the boiling point of a mixture of two
liquids, then a fraction is used to
separate different substances at
different temperatures. For example -
separation of petroleum substances,
separation of different gases in air,

Lubricating oll,
Parrafin Wax,
Asphalt
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T e

E[WUT Hﬂ'q(Separation Funnel)

n wﬁmaﬂ'aﬂmwma Separating funnel
TR gal T fHyor 81 3R
b o ST URd T fafor g1
oid- o 3f¥ dd

This method is used when two
insoluble liquids are mixed
and a separate layer is formed
between them

Petrol

Water

Tap

L L

J e.g. water and oil —
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S —

MTHEUT fafery (centrifugation method)

0 HH-aW 5al # HIvg 319 $UT §d1 Sic §id & [P U8 B7F UA 9
a8} P d 9ITd & S BN &I YYD HI4 & forg f fafer &1
mﬁ?mméﬁ YUT B AUDHKUT fAfer GRT ST

SITdT B |
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S —

MUHEUT fafery (centrifugation method)

u Sometimes the solid particles present in the liquids are so small
that they pass through the filter paper. Filtration method cannot be
used to separate these particles. Such mixtures are separated by
centrifugation method.

u For example: On the basis of this principle, when the mixture is
rotated rapidly in a centrifuge machine, the heavy particles of the
liquids settle down and the lighter particles remain on top. This
method is used in dairies and homes to extract cream butter from
milk, to dry the wet clothes in the washing machine, and in the
testing laboratory, it is used to test blood and urine.




£ OG

S

3¢AUTd-/ (Sublimation)

0 Qﬁmﬁﬁ%ﬂﬁmﬁwagﬁwaﬁmﬁ&%ﬁmﬁﬂmﬁaﬁmﬁ%&ﬁ?
38T B34 UR §d AT H 3T o471 31T a1 H I 3iTd
0 O : ®QR, IS, HIF9H FRISS SIS

u Substances which on heating go directly into gaseous state without
becoming liquid state and on cooling go into solid state without becoming
liquid state

u For example: camphor, iodine, ammonium chloride etc.
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By: Kanchan Ma'am - = Kl(Chromatography) £

HIHCUTE! fHdl | 140 @ 39P Ued! &I e H3- &1 o faziy faftr 8, g1 ugaa
mﬁWW(sdvent) %Gﬁ?'?{l'scﬁﬁ'q(solute) %Wﬁ%l Eﬂmﬁw
@ﬁfﬁﬁ?ﬂwﬁuﬁﬁmwwsﬁwﬁlﬁaﬁwﬁwmﬁﬁ%q’g
gl HRT od &1 Jdg ° HUR 35| oY 8l od fiheey UUR R SUR T4 § 9f 3iU= d1Y
S1s & HUN &I T & AdT 8 | UT: STS & T I A 3ATD I BT Uy giar g1 At A
g4 ¢@1l fob 1 a1elt uesp &l 9 # 3if¥re gereiier @ dsil A sHH U 341 3, 59
UHR I HT GBI BT OMTIT o o -

c =
wood '
Paper
Beaker l
INK spot
Water S
ater

Start &nd

J

@

Paper Chromatography
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By: Kanchan Ma'am pl(Chromatography)

u Chromatography is a special method of
separating the components of a mixture.
Here, the ink used is water as the
solvent and the dye as the solute. A drop 7¢*¢

ot anc’ . = Nawrdn
of this ink will be placed on a thin layer Pin -
of filter paper and immersed in a beaker  pape
filled with water in such a way that the - .
droplet portion remains above the water
VWater

surface. As the water moves up the filter 'nkspol

o o o o Water
paper, it takes the dye particles with it.
Usually the dye is a mixture of two or
more colors. In a little while, we will see
that the color component which is more
soluble in water rises up faster, thus the
colors will be separated.

Start

Paper Chromatography



