‘-‘LATEST,SYLLABUS. — Key Concepts / Concerns | Learning Outcomes: =
EF.' Chemistry - meaning and importance. Children will be able to:

I’ ]I:\)Te\t'e%;olpmﬁnt of Chem_lsﬁ‘}_’- A historical perspective. | v discuss the importance of Chemistry in daily life and its roe in)
F otable chemists/ scientists & their contributions different industries and life processes;

- to Chemistry [at least 3 scientists] A PR Caiman it a1

. Food & Chemi f s , 7 listimportant applications of Chemistry in day to day life;

1 ~-henustry [food preservatives - processing]. ) . : o :

+ Cosmetics & Chemis s list some industrial applications of Chemistry;

? : ustry [examples, talcum powder]. ) O )

. Clothmg & Chemistry [terylene] . 7a discuss the biosketches of some great scientists & their works;
N (C:ll;lem'lcals_ as Medi_cines [aspirin, paracetamol]. 7= appreciate the patience, perseverance, sacrifices and ethical

E emicalsinIndustries [soaps & detergents, stain removals]. conduct of scientists,

=

:_‘.INTRODUCTlON - To Chemistry
- INTRODUCTION - Meaning of Chemistry

1 it

- Science is bifurcated into three main branches - Physics, Chemistry & Biology.

SCIENCE

PHYSICS

Branches of science —

Physics - deals with different forms of energy - light, sound, heat, electrical etc

Chemistry - deals with the study of substances -~ composition, preparation, reactions etc.

. Biology - dealswith the study of living organisms e.g. plants [Botany] & animals [Zoology]. |

The two main branches of Chemistry are -

') Tl:’cf) na :
. Inorganic Chemistry D1 tdrogan s ¥
- Includes study of innumerable elements & compounds ~ including metals & non-meh i
i s § ¢ e et
. Organic Chemistry €9 Me Hnang Mo den

- Includes study of specific carbon compounds built up mainly of - carbon & hydmg_m;_[_-

1

2

e e ———
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B.APPARATUS - Uggd in the Chemistry laboratory

e o T s BEEEEESSSSSa =
ra] BASIC - Glass apparatus
F . Consisls of test tubes, beakers, flasks

and retort.

 Fesia .

t=hok= 10 oL ks buype 0 whot ore H\E;

(_ Itis a special glass tube - wig) one open & one closed end. " |

about 4 cms. to 15 cms,
- A hard glass test-tube made of pyrexis called a - ‘boiling tubej

FUNCTION: Boton gng ity Con) 0 X\ de
« \ For heating chemicals & studying reactions in solution.

» A boiling tube is resistant to chemicals & used for speci

1. TEST TUBE

. It varies in size from -

al purposes)
2. BEAKER ot it o-BeaU€rsshor re tre poochn

It is a glass container with a - lip available in varied sizc%)
FUNCTION:

-\_It is used for holding, pouring & mixing solutions. J

3. FLASKS tahut 1S o Plasit) ihat ore Hre Functon of
» They are glass apparatuses of various shapes - for varied purposes.
FUNCTION: Lot [s o round  boHoOD  Hlegin)

' @ound bottom ﬂask}LFor gas preparation, where heating is
required. Since the flask is round bottomed -

} heat is uniformly distributed throughoutyon heating.)
o Voo pigly bo[’h)ﬁj Pag) e 5
Elat bottomn flask - For gas preparation, where heating is not

required and hence -
tdhak (€ dln%)riu heat distribution is not necessary.

MCal ase
k’Qm'cal flask - For storage of Variouz liquids and for -
. mixing of different solutions.)
aowhar o MR AT
Q{etort -For carrying out distillation experiments -

which include distillation of acids.

T e e e e

w2 w ‘ £ -
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Used in the Chemistry laboratory

et e S e b e S ~.
T T S A L S SR A s vt e

TUS ‘

ru . For hasic glans :lppnr;ltus
oul e hiolder ~ tor holding test tubes,

wtand ~ for keeping test tubey after completion of experiment or after clean 4

aning, |

---~~~--~,,""',‘}'n| T3

i

L] '
pest tule
jetort atamd ~ 1or holding, flasks, retorts and other apparatus during experiment
. : , ' 8,
’.’.’.’“,,, atamd & wire yauze = for supporting glnss apparatus,
fp a1 Tunt HOLDER - TR
1w o metallic clamp - fixed on a wooden hiandle. |

FUNCTION

, 1 i uned for holding a test (ube when the substance -

| i the test tube ds heated or a chemical is added.

| Ihe wooden handle at the end being a poor conductor of heat-

arakes holding the test Libe lolder, casy.

L L
j TS

FS TURE STAND
oIt a wooden or plastic stand = witl holes & upright pegs.
e —

JUNCTION
The test tubes are kept straight through the holes -

which are of different sizes, to hold cach test tube.
Washed test tubes can be inverted on the pegs - in the test tube stand. )

g T
i
i

RETORT STAND
.1t containg an iron rod = with a rectangular heavy @
which can be raised or rotated.

| ( A clamp is mounted on the rod -
'j. FUNCTION g -
' It holds the apparatus e.g. flasks - used during chemical reactions.
isted - upwards or downwards. h

ron base.

\/)

{
.

" . The movable clamp can be adjt

RIPOD STAND & WIRE GAUZE

stand - is made up of an equilateral i
ence - it is calle

ron triangle mounted
d a ‘tripod’.

Iripod
on three iron legs for support & h

;'

.f

i

|

| FUNCTION:

[ . Supports the glass apparatus i.c. a flask or retort - placed on it.

i wire gauze - which is placed on it.

’ Wire gauze -isa rectangular wire mesh with an asbestos atits centre and -
is placed between the tripod stand & the glass apparatus.

[t also supports the

FUNCTION:
It prevents the glass apparatus = Jfrom cracking on heating from below. | /i U
X1t initiates even distribution - of eat to the bottom of the apparatus. ) |

o e R

e e N T Wi 3 e ST e T

o 3w
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APPARATUS Used in the Chemistry laboratory

,c] OTHER ACCESSORY APPARATUS - For collecting gases

F+—THISTLE FUNNEL
— GASJAR

TUBE —1GAS COLLECTED

/ﬁ TROUGH
3 BEEHIVE SHELF

I

— BUNSEN
/,  BURNER

Apparatus for - collecting a gas

o 1
| SPIRIT LAMP OR BUNSEN BURNER |
- Spirit - consists of a glass pot filled with spirit and a neck:
f

——

Spirit lamp
through which passes - 4 cotton wick which soaks up the spirit.

FUNC TION:

. An outdated method used for heating purposes.

Bunsen burner - consists of a burner tube, an air regulator & a base. ! 1
P

FUNCTION:
A modern means - used for heating purposes. . Oy
Burner tube is a long tube at the end of which - the gas burns} TR

Ll

( Air regulator is a metal cylinder with holes- for regulating the flam
. Base is connected to a gas tap - for inlet of the gas.
THISTLE FUNNEL & DELIVERY TUBE

T/’mtle jmmcl - consists of a long glass tube with a broad inlet at the top

FUNCTION:
. It allows entry of the reactants - into the round bottom flask.

. It's lower end dips below the solution in the flask -
otherwise the gases formed may escape out through the thistle funnel
and not pass through the delivery tube and get collected.
Delivery tube - is a thin hollow glass tube - of various shapes.

FUNCTION:
+ For transfer of gases - from one apparatus to another.
e ““””‘"“”5 - one piece 'of glass apparatus to another

~”:\ E SHELF

Cldx \c‘,\el provldud wnh two 0 ‘
ullcts = on (h(_‘ bld(_ ( the to
> and a P
FUNCTION: c & top-

» For collecting gases by the downward displacement of ke
T. |

The beehive shelf is kept in a tr
a trough . B
1n\ erted over it - in whlch the gas 1§ co(ilfex:(;er & the gas jar

—m — e ——
-- T At eectoesrmemes e e
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QATUS - Used in the Chemistry laboratory
A , , a

4FF a— i —

’HER"'};E;CESSORYFEPPARATUS - For collecting gases ‘~—~:-

01 e -~ k-

~GAS JAR | GAS COLLECTED

2 o |
FUN :*‘:\

Y arorer I
’ L0 s

{
 ater and inverted over the beehive shelf so that the water displacement of water ,f J
I

i displaced downwards & the gas is collected upwards. |
It is used for gases which are - insoluble or slightly soluble in water.

o.¢. nitrogen, oxvgen. —_— »
i
. - Dowmward displacement of air - The method is used for gases.

\_- soluble i water & lighter than air e.g. ammonia. }\ | {
| e X —

. Cll;-:y.:rd displacement of air - The method is used for gases - D o
bl o water & harvier H#um air, eg. hydroeen - .., Downward  Upward
by U 2N 4 O 11} O CthI'lde, Slﬂphur dlondelSplacement displacement

- of air of air

It 1s made of glass & available - in various sizes.

. For pouring reactants into the -
thistle funnel or from one vessel to another.
. For carrving out filtration, during which - | |

a filier paper made into a conical shape is wetted & placed inside it. |

MEASURING APPARATUSES

. Glass apparatuses having - fived volumes for measurement, |

EIINCTIONNMN-
FUMG 1IVUTY.

. Pipette - Measures liquids - by sucking the liquid from the F?Ei g
upto the marked level & closing the open end wﬁ.h the thumb. |
he measured liquid is then - poured out by removing the thumb.

| . [Burette - Measures liquids - by pouring the liquid fl‘OI‘I.l tl.\e
| top of the burette upto the marked level. The measured liquid

is then - removed dropwise by opening the tap below.)

Measures definite volumes of alliqgid -
the marked level and - then pouring it out.

«  Measuring cylinder -
by filling the liquid to

P — T
—— c— - P

w5 w
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..\MPORTANCE - Of Chemistry

- v

41 s RST‘;»:; S s B e
i’_}—'ﬂPONTH‘.‘&‘ECE - Of Chemistry in agriculture, various E_r___-———-—-’"”_ﬂ"‘

{ 1. AGRICULTURE ‘
‘Fertilizers - A substance to improve fertility & supply plant nutrients - €55¢7 itial for groy

.

-~
¥ E;\‘-" wle . Ammoniun nitrate - widely used fertilizer. s .1
2% . Urez - an important source of nitrogen [non—explosive & solid in naturelh
:_\‘; ’E oA . Phosphatic fertilizer - SUpet phosphates.
N % About 90% of fertilizers are in the - solicli form. . | A8
E £ 29 %’ Liquid fertilizers comprise - aqueous solutions of amimonia ot anonum i
, .Z - Pesticides - Chemicals added to the soil, to kill pests. They include -
A ¥ ¥ Herbicides ; isecticides ; termiticides ete.
C Jt They protect Fhe plants from - weeds, fungl & insects.
C 4 "é — About 30% of crops are destroyed by agricultural pests.
¥ S Herbicides - Kill or inhibit growth of - unwanted plants. g %

hich harm or destroy plants.
vith other living organisms & disrup
- DDT, BHC gmmRYg
_peemise 1 Stop j

ated produ;tion of - different products

Knowledge of Chemistry has initi |
Food _ Refined oils , butter, cheese, efc. are obtained through chemical reactio

Construction- Mortar, cement, glass, etc. are various chemical compounds_
Clothing - Natural fabrics such as silk are made through chemical reactions.

. Household - Cooking gas which is liquefied petroleum gas or LPG, food preservaf
specific utensils and electronic items, all involve use of Chemisty

Daily usage - Paints, dyes, perfumes, paper, ink etc. involve chemical reactions.
Industrial - Metals & alloys [mixture of metals] which find application in inn e

machines & metallic structures like automobiles, involve Chem 1
Petroleum - Petrol, kerosene & diesel oil are products - obtained from petrol

C

?— . Insecticides — Destroy insects, W

o Pesticides may come in contact \

the balance of the eco-system. Qg
c

—

Teremit et oy

(o PN ds
e :

legpwo ¢y [

2T
2. PRODUCTS

| 3. GENERAL USES
Food & Chemistry, Cosmetics & Chemistry, Clothing & Chemistry

Chemicals as Medicines, Chemicals in Industries - are discussed later in the

o ¢ A,
-4

Agriculture | : L
lndismbims 4 B
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D_DEVELOPMENT OF CH
S e ———

Alchemists in the medieval period

ALCHEMISTS
Alchemists - were people who were predessors to the - Modern Chemist.

W i : ,
T'he} “lelre lélgel}’ discredited by the scientific community -
since alchemists included - occult & religion leading to scientific rese
sts where -
- magical process.

arch.

Alchem.y & alchemists are older words for - Chemistry & chemi
alchemists transformed or created substances through a seemingly

Nicolas Flamel an alchemist around the 14th century, claimed to transform metals

into gold.

\. PHILOSOPHER’S STONE
In Europe - the creation of the philosopher’s stone was - vastly connected with

- all transformation projects.
a legendary substance, capable of turning inexpensive metals.

Philosopher’s stone in
like lead or mercury into - gold & silver.
[It was not literally a stone, but a powder or potion]

It was believed to be the - elixir of life & for a long time was the most -

sought after goal in Western Alchemy.

Century the so-called philosopher’s stone -

From the middle ages tO the 17th
held priority & alchemists were successful to a certain extent, in the developmént,

of processes, which helped later chemists to extract metals and develop - ‘

path-breaking avenues in Chemistry.
Towards the end of the 17th Century - the scientific processes involvin o
paths & Alchemy today is considered - B m°d‘?‘,’,‘;

Chemistry started paving X A Clel 5
a pseudoscierce & Chemistry regains its rightful position as a -
serious scientific field. TR

g T
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| ¢ elennudr‘i

E NOTABLE CHEMISTSISCIENTISTS And thelr contrlbutlon

,._,.._-__,_'.

[NOTABLE CHEMISTS/SCIENTISTS & THEIR CONTRIBUTION TO cn

e e e

l Scientists

#

Dimitri Mendeleev

1834 - 1907

Dimitri Mendeleev — was a Russian scientist born i
M ocaey — Modern  Perivdic mbed“

He formulated the - Periodic Table uf clements,

ooz ok OO0
He systematically arranged th tf:(_ dozens (?%own
n predict the -

by atomic weights & could eve
properties of the still unknown elements.

He devised the - Periodic Table & was best kno “‘3
discovery of the - Periodic Law.

‘ . Antoine Lavoisier

1743 - 1794

Antoine Lavoisier.- was a French SClt]SltISt born in 1 4

He ucogmsad & named oxygen in_ & later -4
hydlogcn in NZ83. \3—(3

He also wrote the first extensive list of elementg
helped to reform chemical nomenclature.

————

In 1774 - he turned his attention to the pheng
of combustion — with his famous experiment, i
he heated pure mercury in a swan necked

1766 - 1844

leading to the discovery of - oxygen.
John Dalton John Dalton - was an English scientist born in 1766."

He compiled his theory - Dalton’s atomic theo
The main postulates of Dalton’s atomic theory are

Matter consists of particles called atoms, which arei né
& cannot be created or destroyed. -

The theory was later contradicted in certain 5
by the - Modern atomic theory. .

OTHER CHEMISTS
VAN HELMONT - 1630

GLAUBER - 1648-58 -

JOSEPH PRIESTLEY - 1770 -

D1scovered carbon dioxide on heatmg charcoal l

. S —

First prepared hydrogen chloride gas from 8
chloride & concentrated sulphuric acid & later ni ;;
from potassium nitrate & concentrated sulphuri€

‘i-‘

First prepared Sulphur dioxide gas by actio
concentrated sulphuric acid on mercury.

——

y,

¥y 8w

e
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‘ FOOE___& ct:lEMISTRY ol cod Preservatives & food processing
;--{}f”'op PRESERVATIVES T O e
i 4, il I —— i ‘ ‘

" TERM:
['nml ,,r(,g(fn)lZIIYII?S - are: -;lJb'-,f;:ﬂf.J‘_‘B or Ch‘:rnigak _ Pdd"d tr fnod or heverzo .
o> ‘,“t (_](f( oI )‘)‘)itjf)rl b,_ "' ) . : 2 e - O FO0Q Or u._..'&;aaes- 8
| . prev I 7Y bacteria or microbe

| . reduce risk of food borne infections -

| preserve nutritional quality of food

TYPES OF PRESERVATIVES:

' The commonly used preservatives are -

i e ———————

f
|

Preservatives

t .
| — Food items

Senzoic acid

————

|
| A, :
e 48 ~ Meat products
t L. Sulphur compounds Beve products
i e - YETages, wines etc.
Some preservatives may have side effects & hence study & further research is required. |
a - . e - £

i
! " {
,} o

¥

{
{ &
18

SR 3

\ p |

Z ;

3 t
1

y

Preservative far jams Preservative for pickles
|2 FOOD PROCESSING TR
( TERM:

\ Food processing ~ involves - physical or chemical processes, to transform or change the —
raw ingredients in food into - easy usable forms - of food available in markets. |

1
i
i
i
|

Raw materials - in food to Marketable food products 3 %
FOOD PROCESSING - processes:
+ Mincing . Cooking . Pickling (
} + Preservative addition . Canning . Packaging i
. &
Food processing industries include - ‘

— C  vue .T_:_, L p” : ~
Nitrates Jams, pickles, carbonated drinks. ‘e

Sugar industry, Fish processing, Meat packaging, Tinned vegetables, snacks etc. ? i1
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G. COSMETICS & CHEMISTRY - Talcum powder i

o —

=
COSMETICS - Ingredients in cosmetics

r TERM:

@ Cosmetics - enhance or alter the appearance or fragrance of an individual,
Cosmetics are mixtures of chemical compounds -

from natural sources or from synthetic sources. |

Some sources of compounds used in cosmetics include - modified natural oilg ¢

g

processed minerals such as - zinc oxide, iron oxide & talc)

TALC: _
Talcum powder is made from talc - a mineral made up of - 3
hydrated magnesium silicate. [contains elements — magnesium silicon, oxygen|;
I3t matural form - falc contains asbestos - which is removed from consumer prg.
Talc - absorbs moisture, cuts down on friction, keeps skin dry & preventg}.y-

m INGREDIENTS IN COSMETICS

3
b

Chemical ingredients

It forms the basic of almost all cosmetic prg
& acts as a solvent - to dissolve other -
water soluble ingredients.

It is a natural pigment powder which pra .
base for mineral makeup. It provides -
mild sun protection & as a pigment give
white colouration to coloured ingredients,

They are classified as pigments i.e. colout,
and may provide variation in colour to the g

products. Zinc oxide also initiates -
anti-inflammatory properties in the cosme ic.
They are used in creams & lotions to give

: ( Water

Titanium dioxide

Oxides of zinc & iron

! . Emulsifier

[oil dispersed in water] an even texture. _

They extend the shelf life of a cosmetié
prevent growth of microorganisms./\

Preservatives

Talcum powder

e
v AN W
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;.cLOTHING & CHEMISTRY - s

- ynthetic fabrics -
NG - Synthetic fabric - rics - Terylene

Terylene

~/ Clothing - It is a material for coverin

made by conversion of fibres such as g the body by a fabric. Certain fabrics are

Natural fibres - such as cot cotton, to synthetic fabrics.
. ‘ = co )
ton & wool were - directly converted into clothing material.

. Synthetic fibres - such as teryl
o rpets etc. ylene, nylon & rayon - are used in expensive clothing;

. JERYLENE: : |
Terifz.- It is a synthetic polyester fibre or fabric formed generéil" by -
addition of polyester to natural fibre - cotton. o
The combination makes the fabric - easy to clean & crease resistant.

Properties - It is a strong fabric -
elastic in nature, resistant to friction,
suffers little loss in strength,

crease resistant,

easily washable & dries quickly.

i

%‘ Uses - It finds use -

| - in fashion garment fabrics
|

|

!

4 - in nonwoven carpets, rain coats, sails and
_ in making of nets, ropes, hoses etc.

" OTHER SYNTHETIC FABRICS — Include

'+ Rayon - a regenerated cellulose fibre
blended with wool.

| .
| - d - carpets when :
e - bedpsheets _ when blended with cotton.
. Nylon - an artificial synthetic fibre
- ised in - fabrics, TOpes brushes, hooks etc.
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. CHEMICALS AS MEDICINES - Aspirin & paracetamol
MEDICINES - Aspirin & paracetamol

TERM: 3
. Medicines - are natural or synthetic substances which when taken in a hVIn
- affects its functioning,

- and treats or prevents a disease. ;
Chemistry allows researchers to create drugs which combat il .
by interacting efficiently with the diseased body.

Once the promising molecule is identified -
Chemistry is required to know, which molecule is preferred for which d,

ASPIRIN
It is a medicine - to treat pain, fever & inflammation.

Aspirin given shortly after a heart attack, may decrease - risk of death, 'fi
As long term use - it may reduce, blood clots in people who are at a hjg

It is generally not recommended in children with infections -
and is one of the most widely used medication - globally.

Its side effects may include - upset stomach, stomach ulcers etc.
PARACETAMOL
It is a medicine to treat - mild to moderate - pain & fever.
. It may also be used in low back pain, headaches & for dental use.
It maybe sold in combination with - cold medications.

It is safe at recommended doses, but too high a dose may result in - livé,

OTHER MEDICINES - Include
. Antacids or sodium bicarbonate - for acidity & upset stomach.

Iron supplements & vitamin B12 - for anemla [deficiency of red cells in.

ST il ¥ sl T T e

.
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). CHEMICALS IN INDUSTRIES Soaps & detergents - Stain removals

Lontd

1

..\s'f

. STAII ! FHJ 1OVALS

CLEANSING AGENTS - Soaps & detergents '

TERM — SOAP
Soaps - are substances used with water, for cleaning & washing. & are made from -
- a compound of vegetable oils or animal fats along with - sodium or potassium hydroxide |

and generally have perfumes or colourants, added to it.

TERM — DETERGENTS
Detergents - are synthetic water soluble cleaning agents -
that unlike soap [which are prepared from vegetable oils or fats] are prepared from-

- petroleum products along with - sodium or potassium hydroxide.
Detergents have an advantage over ordinary soap
Hard water is one which does not lather with soap, while soft water lathers easily.
Ordinary soap when rubbed in hard water is wasted & lather forms only -
l

after all the insoluble salts in hard water are removed as - scum. |
Synthetic detergents - do not form scum & lather even in hard water.

Soap Détergents

TERM — STAIN REMOVALS
It is the process of removing a mark or a stain left by one substance -

on a specific surface ~ fabric.
Most stains are removed by dissolving - with a solvent.
F/NAPLC‘ OF — Stain removers

\ Subs tmc:"_.“ Stain

" Lemon juice ' —contains citric acid & is used for removmg - stains from fabrics.
. Hydrogen peroxide  -a mild bleaching agent - also effective in removing stains.

- Glycerine ~ it softens stains on — wool

| Sodium hydroxide — -it dissolves grease & oil & is preferred as a - drain cleaner.
Bmlmy watPr -—1t softcns fruit juice stains - on a fabric.

D’Qcﬁi
b &

“{w .. ; ol e R R S
Stam on fdbrics Stain remover R
oo e T
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UNIT 1 - ELEMENTS & COMPOUNDS
A.INTRODUCTION - ELEMENTS, COMPOUNDS & MIXTURES

j SUBSTANCES
|

| > 1
| PURE SUBSTANCES | IMPURE SUBSTANCES
| c Y . v
| ELEMENTS COMPOUNDS MIXTURES
| \L -

McrAL NON -METAL ,
| ‘ i e
| Iron Sulphur Iron sulphide Iron & sz[l;;zur mixtw‘e
| ,
l

ELEMENT —made up of IDENTICAL ATOMS ONLY

- cannot be broken into two or more
simpler substances. T
TWO OR MORE DIFFERENT ELEMENTS |

- can be broken down into elements
\ by chemical means.

» COMPOUND —made up of

\\ + MIXTURE - made up of TWO OR MORE SUBSTANCES il
| - mixedinany proportion &substances i
ig retain their properties. e
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| PHYS'CAL pROPERTIES of substances °,
B - g e R

ANCES - Characterlstlc properties - of gaqes, sollds & liquids

G

1y e g s o a1 by

BL’HN( &
ODOUR | NATURE | DENSITY | SOLUBILITY Boh;’uNG POINT
——
COLOURLESS X!’:“ n, hxdrogcn, (dl’b()ndl())(ld(' ni &',‘_’599-’. ‘
hydrogen chloride, "ammonia,” '"Ei]lphur joxide | |
COLOURED Chlorine - greenish yellow,
Nitrogen dioxide - reddish brown.
ODOUR ODOURLESS Oxygen,  hydrogen, carbon monoxide, .
carbon dioxidé, ™~ nitrogen. !

HAVE ODOUR Pungent, choking odour., i

! Hydrogen chloride, chlorine, ammonia, |||
| sulphur dioxide |
[

| carbon monoxide.
I NON-POISONOUS Oxygen, hydrogen, carbon dioxide,
nitrogen, hydrogen chloride.

i . NATURE POISONOUS Chloring, sulphur dioxide, ammonia, |
1

l . DENSITY LIGHTER - than air Hydrogen [lightest gas known], ammonia. ;
‘ HEAVIER - than air Carbon dioxide, chlorine, sulphur dioxide.
" ALMOST ASHEAVY | Oxygen, carbon monoxide, nitrogen, |
| hydrogen chloride. !
| |
[|- soLusiLITY HIGHLY - soluble Hydrogenchloride,ammonia,sulphurdioxide. &
| IN WATER _ . ,
I FAIRLY - soluble *Carbon dioxide, chlorine.
| SLIGHTLY - soluble | Oxygen, hydrogen,carbonmonoxide,nitrogen.
||* MELTING & | 'MELTING POINT Temperature at which solids - |
| gg:h'NG just melt & change over to liquid.
I i
BOILING POINT Temperature at which liquids - |
just boil & change over to vapour. |
MALLEABILITY | MV fAT LEABILITY Ability of a substance to be - | j
| \_“&-D“CIIUT\Y hammered into sheets e.g. metals.
| DUCTILITY Ability of a substance to be -
| drawn into wires e.g. metals.
\\ = — — ————
19w
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[1. TERM - Element
H An element is a pure substance - made up of identical atoms.
! . An element cannot be broken down -

li into two or more simpler substances by - any physical or chei
- 1t is mainly classified into - Metals, Non-metals, Metalloids &

‘ ';_2. BASIC UNIT OF AN ELEMENT - Atom

C. ELEME_NTS - Term, basic unit, classification

nical methods.
Noble gases.

T

ATOM - Basic unit of an element
It is the smallest particle of an element.
It is not capable of independent existence.

It is divisible as seen today into -
NUCLEUS — in the centre of the atom W

|
|
|

hich contains

Protons - positively charged particles, &
Neutrons- particles carrying no charge, ¢

e

ORBITS — surround the nucleus in which revolve
Electrons- negatively charged particles.
ELEMENTS MADE UP OF IDENTICAL ATOMS 3

ELEMENT - IRON | Contains one type of atoms i.e. iron atoms.

| - SULPHUR Contains one type of atoms i.e. sulphur atoms.

[ 3. CLASSIFICATION - Of elements ke
| Elements are classified into - « Metals .« Non-metals . Metalloids . Noble

[ METALLIC ELEMENTS NON-METALLIC ELEMENTS
I | Have lustre - shine. Do not have lustre.

. "'.'
_, , GOLD SHINES

I | Are malleable — can | ' sablo. w——
; can be beaten into sheets.| Are non-malleable —/,cqmzot be beaten into s et

, pri - o
! o V"f' f «':;‘.-
“et 4 L 4 3
. 7/ . o ;’« 3
| ! :
- 4 (

‘\ o4 - /
g ALUMINIUM e
\/

"

SULPHUR DOES NOT
SHINE

[SRE W 8" OF TRV i b4
AVESHRENLY 382 AT .

CARBON

Are non-ductile - cannot be drawn into wire -

‘ PHOSPHORUS

| Are poor conductors — of heat & electricit
. Metalloids - elements which show properties of both - metals & non-metals, e.g._bp_r_QJ:L;
Noble gases - unreactive, inert elements present - in traces in air. e.g, helium, neon, argo

:
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’ Is _
: TS ,:jmp_g_,_, = =
;ELEM”E’LL/ bols of elements o 3\

7, TERM - SV

i
F].

z/f//;;tom - of an element

0 - Denotesh- t form - Abbreviated name - of an element
15.the jui(;;es - One element from - another element.
Eliizscacteristic _ | Of that element only.

¥
-

f symbols

ents.

f— ——
{ 2. REPRESENTATION -0

e s
{ JOHN DALTON — 1807 - Sug
| . Figurative symbols

0O O O & &

Hydrogen Nitrogen ~ Oxygen  Phosphorus Sulphur

gested - figurative symbols for atoms of elem

— Method discarded- _ 16hn Dalton
Since it was tedious and non-practical. [1807]

BERZELIUS - 1814 — Suggested representing elements with - symbols.

a] First letter of the name of element

Hydrogen Carbon Sulphur Nitrogen

Symbol:H Symbol: C Symbol: S Symbol: N

— Method not approved completely—

Since two elements can have the same first letter - e.g. Berzelius
[1814]

Carbon Calcium

b] First two letters of the name of element
Helium Cobalt

Symbol: He  Symbol: Co

- Method approved-
| Since certain symbols could be written in this manner.

i

 ¢] Deriving symbols from their Latin names

nE Cuprum Natrum Plumbum Cu = Copper

~ Method approved- Pb = Lead

Since symbols derived from Latin names are widely used.

e =

P T Mo, T TS

Scanned by CamScanner

Symbol:Cu  Symbol:Na Symbol:Pb Na = Sodium

e




ELEMENTS - Symbols

lz"- 1. SYIGE(SLS OF ELEMENTS - Metallic elements
METALS SYMBOL LATIN NAT
|1. POTASSIUM K Kalium
|l2. sODIUM Na Natrium,
3. CALCIUM_ Ca Calx |
4. MAGNESIEM ot Mg Magnesjy
5. ALUMINIUM Jedtie- Al | Alumen
6. ZINGL — Jowv Zn Zinken
7. IRON Fe Ferrum =
8. LEAD Pb Plumbypy
9. COPPER Cu Cuprum
10.MERCURY Hg Hydragypy
'11.SILVER Ag Ar&entu
‘12.PLATINUM Pt
13.GOLD Au Aurum
| ALUMINIUM IRON [STEEL] LEAD

Aluminium foil Steel machinery

Lead pip
SILVER

COPPER MERCURY

Mercury thermometer

Silver jewe
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he atmosphere.

gLEMENTS - Sympojg o —_—
— e S—— - Lo
IyﬁMBOLS OF ELEMENTS - Non-metallic elements & noble gases: .
|~ NON-METALg ————— temp.]

I SYMBOL STATE [at room

il \

1. HYDROGEN \H Cas /
|2. NITROGEN N Gas

|2 OXYGEN

13 0 O Gas |
|5. CHLORINE o e I.]
|6 EROVINE Br Liquid | /
|7. IODINE . ‘ ?.d |
|8. CARBON B Solfd |
|'9. SULPHUR s Solfd
|10.SILICON 5 S"lfd
|11.PHOSPHORUS P . SEI;d

| — - Hydrogen mippor———

: Non-metals ;—Ilydrqgen, nitrogen, 0XYgen - are elements present in t

| uorine, chlori ine,

e hn.logens.
FLUORINE

|
] PHOSPHORUS
|
i @
|
| A |
i F o > N:"-:A ¥3 "‘.> L o . -

- e
e e o

Fluorine in tooth paste Chlorine added to swimming pools Phosphorus in matchstick

NOBLE GASES SYMBOL STATE® ““‘

1. HELIUM He , Gas |

iz, NEON Ne Gas ;

3 ARGON a g:z ,

|4 KRYPTON N g |

15 XENON, S

6. RADON AN

iL\

t] s in the here.
i on-metallic elements - present in traces in the atmosp
b Noble gases - Inert, unreactive, n 7
\\
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‘1. ELEMENTS - In the periodic table
. Number of elements - Till date about - 118 elements ha
Need for Classification of elements . ‘
. 3 y m le
Scientists found a need for arranging all the elements in @ = S;JSte;TIZZC: 511) ! r}:Od;:a;
This arrangement of elements was done in the form of a table ¢ i

ELEMENTS - Names & symbols of first twenty elements in periofic

ve been discovered.

The Periodic Table . . :
s i ranc r of their — atomic nuxy
It is a table in which elements are arranged in - increasing orde !

‘ . ‘ nt -
- Atomic number of an clete ] in an atom of an element. e.g,

. g ; 1l
is the number of protons or electrons [both are equa Lt i the periodic]
Hydrogen atom- has one electron — has atomic number one = 15 pli:{d first (linin mepmmdm'odig
Helium atom - has two electrons - has atomic number two - 15 placed secon per d
2. THE PERIODIC TABLE . }
|  The modern periodic table — Arrangement of elements from atomic numbers 1 t‘!
GROUP | GROUP | GROUP GROUP m
GROUP | GROUP e 13 | 14 | 15 16 T
1A | 1IA ATOMIC NUMBER-F= MA[IVA] VA | VIA | VI
PERIOD 11‘| N———Symbol of element
; 1 Hydrogen MASS NUMBER iiroats s
R SLi 4Be GR§UP GR&UP GR&UP GR&UP GR%UP GR&UP GRSUP G:i(BP GRO‘iJP G%CEP SB 6c 7N 80 sF
2 |t e [ B VB | VB | VIB | VIIB VIII BT TTB K 8 e | g | o] il
7 9 1 121 14 | 16 ( 8
O- O uomecseny -
pevoo44 [12 13 |4 (15 |16 |17
3 Na|Mg AlLlSi| P | S |Cl
Sodlum | Magneshum! Aluminlum | Silicon [Phosphorus] Sulphur cuuig
23 4 27 | 28 | 31 | 32 | %5
perion|49 120 O
4| K|Ca HYDROGEN HELIUM
"‘3‘3“"‘ s ATOM ATOM

Elements — certain elements in the Modern Periodic Table -

categorized into metals, non-metals, metalloids & noble gases.
':"__':_f“-s METALLOIDS| NON-METALS |¢
ithium
Beryllium Bf>r°n Carbon
Sodium Silcon Nitrogen
Magnesium 'gxyg-en
Potassium uorine
~ Calcium Phosphorus
Aluminium ‘ e gil:llphurf
: orine

| 4—_——\\‘\¥ : o3
MBss no, =+otal no._y, pretons L el eheone, == .

Jomie nostotal Ty o eledrtos 0t PHetens.

w2aw

-h!
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— TERM Molecules
THE AT
mS of the - '
At 1::” clement or . different elements - compip to form a lecul
- ‘molecule’, |
AtomS of the same element — forming 5 Molecule |
Oxygen Nitrogen H
~ oug ydrogen

piatomic molecules

TELEMENT MOLECULE | ATOMICITY
HYDROGEN- H H, 2

ATOMICITY

It is the number of atoms present in
one molecule of the element,

NITROGEN - N | N,
OXYGEN -0| O,
CHLORINE - Cl|  Cl,
BROMINE - Br|  Br,

N N DD NN

IODINE - I I,

Triatomic molecules & polyatomic molecules

ELEMENT MOLECULE | ATOMICITY
OZONE 0| 0O 3 -
PHOSPHORUS-P| P, 4

Phosphorus - P4

Ozone - O4
Atoms of different elements - form molecules of comp

ounds. e.g. water [HZO],_

A 25 W

i
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E.COMPOUNDS

I THE TERM - Compounds
made up of - lly - na fixed prop—ofinﬂ.;

— —

A compound 1
two or more d

Atoms of di
Carbon dioxide

s a pure substance

ifferent elements combined chemica

a2 compound k.
Nitrogen dioxide |

fferent elements — formingd

Water

Calcium oxide Zinc chloride

ortion.

Charactertistics of bompounds
D - Are present i a definite prop

2] ELEMENTS IN A COMPOUN
2 atoms of hydrogen - combines with 1 atom of oxygen to give =
1 molecule of water [compound].

set of properties
d water - are different from -

ater. ’
I methods:

e.g

b] COMPOUNDS ~ Have a definite
e.g. The properties of the compoun
the properties of the elements - hydrogen & oxygen in W

¢] ELEMENTS IN A COMPOUND - Cannot be separated by physica

e.g. In the compound - iron sulphide [FeS] - |
Iron cannot be separated from its compound iron sulphide - using a f“

5

Comparison between — Elements & compounds

B ELEMENTS F

T s COMPOUNDS
two or more kinds of atoms:f

one kind of atoms.
Cannot be broken down - into simpler |2. Can be broken d o
. en down — into =

2.
substances by physical or chemical methods.|  substances by chemical me
‘ chemical 1
3. Properties differ - ,

from those of their elemenfS-'*
Scanned by CamScanhr

3, Have their own set of -
properties.




OMpguHDS - Formula of compounds

c///——’?"f:/’- .
= _ = TERM - Chemical

2. WRITING - A chemical formula of a compound

0
ERM

formula

/ .
Representation of a compound -
It denotes in a compound -

by means of - symbols.
the number of atoms of each element present.

Substance Symbols

No. of atoms of Chemical
each element present formula

Sodium chloride | Na[sodium],
 Water H [hydrogen),
' Carbon dioxide | C [carbon],
 Nitrogen dioxide | N [nirogen],
Calcium oxide | Cal[calcium],
| Zinc chloride Zn [zinc],

Cl [chlorine (chloride)] | 1 atom of - Na, 1 atom of - ClI/ NaCl

O [oxygen (oxide)]
O [oxygen (oxide)]
O [oxygen (oxide)]
O [oxygen (oxide)]

Cl [chlorine (chloride)] |1 atom of -~ Zn, 2 atoms of - CI ZnCl,

2 atoms of -H, 1 atom of - O H,0
Tatomof - C, 2atoms of - O| CO,
1 atom of - N, 2 atoms of - O NO,
1 atom of - Ca, 1 atom of - O CaO

e

i

For writing a chemical formula - the following should be known. /
ij SYMEOLS ii] THE COMBINING CAPACITY OF AN ELEMENT WITH HYDROGEN [Valency]

Combining capacity of an element

Chlorine + Hydrogen -  Hydrogen chloride | ‘HCI’
1 atom 1 atom 1 molecule HH
Oxygen + Hydrogen = Water ‘H,O’
1 atom 2 atoms 1 molecule
- Elements thus have different combining capacities 3

In the above examples -

| One atom of chlorine combines with - 1 atom of hydrogen - but

" One atom of oxygen combines with - 2 atoms of hydrqgen. ‘

. .. Oxygen has twice the combining capacity of - chlorine [with hydrogen).
'~ The combining capacity is also called its - valency.

.. Valency of chlorine = 1; valency of oxygen = 2.

—

Valency — will be taught in further classes
It is seen above that the chemical formula of sodium chloride is - NaCl  but
the chemical formula of zinc chloride is = ZnCl, and not ZnCl.

For understanding the difference in the above formulas - .

let us study a few symbols of some elements & of a few radicals -

alongwith their combining capacity [valency].
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COMPOUNDS - Formula of compounds

'..,EWRITING - A chemical formula of a co

e ——

e
mpound ]
some simple combining capacitig

e

Revish}g S Symbdls of elements [or radicals] and
for writing the chemical formula of some basic compounds:

Revising — Symbols of metals, non-metals & radicals behavi 4
[Radical - is a group of atom of different elements (OF $ gle elfrralent) ehaving as g
unit and havmg a char el],a pose of neﬂo)we chotye- o T ol ehe 8
B elechon Y Brmpreon f radical
\ SYMBOLS - of some elements SYMBOLS — %' = "3
\ METALS NON-METALS Radicals - 9" oup of atoms of elemey
e NO; [nitrate] :

o Cl [chlorine]
o Br [bromine]
o 1 [iodine]
e O [oxygen]
e 5 [sulphut]
o C [carbon]

« K [potassium]
e Na [sodium]

e Ca -[cnlcium]

* Mg [magnesium]
o Zn [zinc]

o Al [aluminium](

ome combining capacity of ele

OH [hydroxide]
SO; [sulphite]
SOy [sulphate]
CO; [carbomzte]

simple chart of s ments [valency]

A e

VETALLIC ELEMENTS NON-METALLIC ELL_EMENTge

[Positive valencies] [Negative valencies]

Valency 1 | Valency 2 | valency 3 valency 1 Valency 2

’ 7 = 2-
l K [KY] Ca [Ca?t] |Al Al |Cl [CI] o [0%],

Na [Nal*] |Zn [Zn?*]

Radicals Radicals

OH [OH"] CO, [COs™]

For writing a chemical formula - some basic steps are b

' _ Write the symbol of the element [radical] - with its combining capacity [valﬁ
- Intc?rchange the combining capacity of the element [radical] i.e. valency :
_ Write the interchanged number and hence the formula. |

Step S tep ;

1| Na't CI- 1. | Zn®* a-

1+ 1-

| @ | Na ><1 1L * .

1 1 “ ~

m | Naj -y m | Zng Cl,
| Formula = NaCl [ignore 1] Formula = ZnCl
p-
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. ; Hydrogen ]
Oxygen Chlorine ; :
Hydrogen Nitrogen yg chloride . Ammonia
| H, N, 0, Cl, HCI NH3
— Carbon Carbon Nitrogen Dinitrogen Nitrogen Sulphur ]
A dioxide monoxide oxide dioxide dioxi
'. monoxide [nitric oxide]  [nitrous oxide] | e
| co Cco, NO N,O NO, SO,
e —
_ ACIDS

Acids are chemicals which are - sour in taste and derived from -
a] Plants  e.g. citric acid [from oranges],

b] Minerals e.g. hydrochloric acid [HCl] - from mineral sodium chloride

P

HCI | HNO,

H,SO,

|
i
1 Hydrochloric acid Nitric acid Sulphuric acid

| H,CO,
Carbonic acid

. BASES

Bases are chemicals which are - bitter in taste.
They are hydroxides [or oxides] of metals.

eg. sodium hydroxide - NaOH [hydroxide of metal - Sodium (Na)]

KOH NaOH f Ca(OH), Zn(OH),
Potassium hydroxide;,_ Sodium hydroxide | Calcium hydroxide |

; , Zinc hydroxide
. SALTS

Salts are chemicals formed on reaction of - a base with an acid.
Base + Acid > Salt + Water

o
|
4

| e
‘ } , |
1 KNO, NaCl | CaCo, NH,Cl
; Potassium nitrate |  Sodium chloride \i Calcium carbonate Ammonium chloride
s | \

+ METALLIC OXIDES & SULPHIDES

—

CaO
Calcium oxide

MgS | CaS

Magnesium sulphide |

ZnO i
Zinc oxide ‘\1

Calcium sulphide

Scanned by CamScanner




B

COMPOUNDS - Representing a g:_.hqmlfff,l"ﬂ_F‘%{!F!!?"«-~»-~-—=

\REPRESENTING -~ A chemical reaction

11 be studied in higher clagses

e U

_ put a ba

T

Y

| Chemical cquations wi

CHEMICAL EQUATION -
A chemical equation - is

- oqent ihe result of chemical ¢
o shorthand form represt nting =|th ,

REPRESENTING A CHEMICAL EQUATION - —
ating the {wo reactants

action between =

T et

\ . Reaction - A simple re
\ iron — [metal] & sulphur = [mm-mumll - on I
. Reactants - The gubstances which -~ R - Lur
fake parl i the chemical reaction i.e. 1ron & sulpl
Product/s - The substances which - . Ny )
x are formed as a result of the chemical reaclion. 1.C. iron sulphide
‘l. Word cquation -
3 hide
l' [ron + Sulphur 2 [ron sulphiae
i
L. Molecular cquation =
il e
| Fe  + S > FeS .
{ [iron] [sulphur] [iron sulphide]
| L _ L 1
i' NP J
| Reactants Product/s
| ] )
. [2] The arrow indicates the direction of the reaction.
iron & sulphur are heated to give the product iron sulphide.

[A] Indiacates heat ie.

?OTHER EXAMPLES .
ia] Reaction - A simple reaction between - ';'
sodium hydroxide [NaOH] & dilute hydrochloric acid [HCI].

Word equation -
Sodium hydroxide + Hydrochloric acid - Sodium chloride + W

Molecular equation -

NaOH NaCl

+  HCI[dil] >

- A simp.le reaction between -
magnesium [Mg] & dilute sulphuric acid [H,50,].

Word equation -

a] Reaction

Magnesium % f
S ic aci - v
Mblclar eaiatiog ulphuric agid - Magnesium suIPhateff'J;
8 o HS0.[dil] > MgSO,




|XTURE§’_

M ; N_
[F' HE TERM - Mixture e
%;T A mixture is an impure substance - S TT—

* pade up of - fwo or more elfements or compounds
mechanically mixed together in - any pr oportion
gxamples of mixtures

Of two elements

|
i
i
|

s

Element + Element L TT——
‘ Iron Sulphur Mixture
| ‘. e Iron + Sulphur

Of two compounds

Compound + Compound —_ Mixt
i Xture
\ tassium chloride Water : .
| Po o Potassium _Ch_lor_ld(; solution
¥ 1 ) w
H SRS
+ Of elements & compound

Element + Element +  Compound —> Mixture |
1'1
| Sulphur Carbon Potassium nitrate Gun powder
i Lo e

S P

Other examples of mixtures
» Solution of - sugar, honey, milk.

STAINLESS STEEL

! MILK

Homogeneous mixtures ’
Xtures which have - same compost

©8. alcohol & water, salt & water, sugar &

He,te” ogeneous mixtures
| tures which have - different

'e-g\oﬂ& water, salt & sand, chalk

tion & properties -

¢ composition & proper.tigs -
& water. [oil - water immiscible

cow o2 W

water. [sugar - water miscible mixture

mixture - i.e. do

OIL & WATER

throughout the mixture

- i.e. mix easily

throughout the mixtur
do not mix easil
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VIIXTURES - Characteristics of mixtures & _C?_g‘l’?ra__t“’ef

| CHARACTERISTICS - Of mixtures -

{a] COMPONENTS IN A MIXTURE ARE - Preser

Element-iron + E Iemei‘lt-sulphur
1.

9 57 T asidpe ‘
-“-,A_’ < 2".:-_'.- = ) ) ‘:‘
contain iron & sulphur in — varying prop

The mixi-u;e c;f' ir‘on & sulphur - may

a varying proportions. _
Mixture-iron & sulphug

tin

, - inite set of roperties o b
b] MIXTURES - Have no definite P o _ retain their original pr

ements or compounds in a mixtur

Componentsi.e. el i
Element + Element . Mixture
iron sulphur iron & SUIphu_r_,’

Element - iron reacts with dil. hydrochloric acid to give hydrogen.

Element — sulphur dissolves in carbon disulphide. . . |
The two properties of each element — are retained in the mixture of iron &

IXTURE CAN — Be separated by physical methods. &
Mixture

' c] COMPONENTS INAM
iron & sulphur

Element + Element
iron sulphur
A mixture of the two elements iron & sulphur - can be separated by usi
i.e. a physical method, since iron is attracted to the magnet.

COMPARATIVE STUDY - Of elements, compounds & mixtures

. e.g.Iron sulphide [FeS] | e.g.Iron-sulP’W

| ELEMENTS | COMPOUNDS MIXTURE
TERM iPmesubstance : Pure substance f [mpure substa --f
| Made up of -  Made up of - Made up of -
! -one kind of atoms only. | - two or more — two or mor i
' different |
) e g Iron [Fel, Sulphur [S] | iffe elements, | or compounds.
|

EXISTENCE | Elements ie. ato ' |
L. ms — | . | e
‘ b - . Components in a compound | inal
presen | present - pound | gompctmm '3

| .
| on their own, 3
| | in a definite orti :
PROPERTIES | ?ﬁms have a - | Compomdsiraop on. | in any proporioe
: iteseto . : o ve aqa - 4 0 ‘,
- f properties. | definite set of properties. | M]xtures ,
ARATION| Elements oocur on their oo definite set of P4

own : i
Ganbespantedby - Flements in a compound | Components ind
| charical & . | tan be separated po -
| Physical methods, | chemi by - can be separated
EXAMPLES | Elements | chemical methods only. | physical metho%
CO ! Iro . Ix‘tlm
PPel‘. l n Sl.llphlde, Iron + sulph

copper + STV
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RES - Separatlon of mlxtures

XTURES

== SOLID — SOLID MIXTURES ]

7 [—ﬁ B
i/g,‘g\,’,;; MAGNETIC SEPARATION SUBLIMATION
L — = —

[ ARGER PARTICLES

7 f N

%ﬁ” MAGNETIC
t PARTICLES |

l
SMALLER PARTICLES

NON-MAGNETIC PARTICLES

SUBLIMABLI
PARTICLES

SUBLIMABLE
PARTICLES

IL— b
SOLID - LIQUID MIXTURES |

o ]

I SEDIMENTATION FILTRATION | EVAPORATION |

| INSOLUBLE e SOLURLE

| INSOLUBLE soun | @ souD |

| o &2~ __LIQUID uQuID

! LIQUID i

i % SOLID N LIQUID!

x: LU-T

I I

| — LIQUID g g LQuUID ’ |

| __SOLID SOLID |

| PRINCIPLE INVOLVED -

In Separation of solid-solid mixtures

| Based on
a] SIEVING - Difference in - size of solid particles.

.

|| b] MAGNETIC SEPARATION - Difference in - magnetic & non-magnetic nature of partxcle:
¢] SUBLIMATION - Difference in - sublimable & non-sublimable nature of solids. g

———

PRINCIPLE INVOLVED -

In Separation of solid-liquid mixtures

Based on

a] SEDIMENTATION & DECANTATION - Settling down by gravity of insoluble solid parhcls
b] FILTRATION - Filtration of insoluble solid particles - in solid-liquid mixture.
¢] EVAPORATION - Evaporation of liquid component in soluble solid-liquid mixture.

[PRRR—————————
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MIXTURES - Separation of mixtures - Seiving & magnetic sey
'METHOD 1 - SEWVING
« PRINCIPLE - Based on the difference in size

¢ of the solid p.\rmles
S o
LARGE SIZED :mcu:s SMALL Glzm PARTICLES
ARGE SIZED P !
. TECHNIQUE OF SEPARATION - The large sized partulw- are separated
small or finer particles by pas sing the mixture througl X |
The sieve - the sieve has a wooden frame, with a metal mesh at its afe f
The mixture is added from the top of the sieve, when the lar&,u particles s
above & the finer particles collect below it on - shaking the sieve.

. EXAMPLES — Separation of rice pow der from soil, dM articles of diamond &

In the home - ,_E.[ bu:ldcrs
BRAN I . COARSE

1 - a sieve.

i FINE SA
WHEAT FLOUR 4
Separation-of bran & wheat flour | Separation-of particles of sand
Larger bran particles - stay above 2 Coarse sand - stays above
Smaller flour particles - below | Fine sand - below

'METHOD 2 - MAGNETIC SEPARATION
 PRINCIPLE - Based on the difference in magnetic and non- magnehc nature of

/“'q =

MAGNETIC PARTICLES IRON NON-MAGNETIC PARTICLES SUL

. TECHNIQUE OF SEPARATION - The magnetic particles such as iron are sepd
the non-magnetic particles such as sulphur - by utilizing the magnetic properhﬁ
The iron gets attracted to the magnet and separates from the non-magnetic substu

. EXAMPLE - Separation of iron & sulphur.

.I-‘aj

IRON

e e

SEPARATION OF IRON FROM SULPHUR

e e SIS
e
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L

TURES - Separation of mi o i i
hﬂ)é?ﬁ’ag 3 — SUBLIMATION uedres - Subiimation & fitration
M P R Y

PRINCIPLE - Based on the difference in sublimable and non-sublimable nature of sol'd%
€ 1ds.

gyblimable solids - are those which sublime i.e. turn directly i
. ) € 1Le y into vapour on heati
The vapours on cooling, give back the pure solid. The non-sublimable solz’:g3 remains biitxl:cis :

TECHNIQUE OF SEPARATION - The mixture is heated in an evaporating dish covered with a
lugged at one end with cotton. The sublimable solid sublimes & the vapours condense

funnel p
on the inner side of the funnel. The non-sublimable solid remains behind in the evaporating dish

EXAMPLE - Separation of ammonium chloride and sodium chloride in the laboratory.

syblimable substance : ammonium chloride.  Non-sublimable substance : sodium chloride.

SUBLIMABLE
AMMONIUM
CHLORIDE IN
FUNNEL

 Other sublimable solids
! Jodine, naphthalene, camphor
L’_”__,'

ONIUM
AMM SODIUM CHLORIDE
IN EVAPORATING DISH

CHLORIDE

SEPARATION OF MIXTURE

ON HEATING

j MIXTURE - Sublimable, non-sublimable solid

METHOD 4 - FILTRATION

| PRINCIPLE - Based on the filtration 0

‘ SOLID
SEPARATES IN
Ty FILTER PAPER
\‘_ FILTER PAPER LIQUIgOCx;LECI‘S
FILTRATION

SoLID-LIQUID MIXTURE

er is made into a cone & placed in a funnel.
uid collects below.

FILTER PAPER

|, TECHNIQUE OF SEPARATION — A filter pap
The solid particles remain behind on the - filter paper while the liq

EXAMPLE - Filtration of chalk particles in
Filtered out solid : chalk particles

water.
Liquid collected below : water

WATER [filtrate]

f insoluble solid particles in a solid-liquid mixture. 1

SEPARATION OF MIXTURE

ON FILTRATION

. MIXTURE - : :
S Chalk and water

ar39 W

P
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sedimentation =

JON
he insoluble soli

™
_.!E_URES; - ieggjation of mixtures —
METHOD 5 - SEDII = ) NTAT
— SEDIMENTATION & DECANTA
PRINCIPLE - Based on settling down by gravity of th
anding for gometime: —

insoluble solid-liquid mixture On st
pOURED OUT [

g
LIQUID ABOVE

LpsfRfpdes $OLID 0
SOLID SETTLES DOWN ON DECANTATION

SOLID-LIQUID MIXTURE
le solid component in the solid-]jqujd:’

Jbove it and is poured g
1ind is called decan

EPARATION — The insolub
The liquid collects

ng in a beaker.
f the liquid, such that the solid rem
urities in drinking water. [

y : separates above.

TECHNIQUE OF S
settles down on standir
process Of pouring out ©

EXAMPLE - Sedimentation of imp
own.

ains bel
Alum hastens the
g

Insoluble impurities : settle d Pure wate

INSOLUBLE
IMPURITIES [ o
IN WATER—f= . - 3

505y Ay
Cilf

ON STANDING

MIXTURE — Insoluble impurities & water

'METHOD 6 - EVAPORATION

PRINCIPLE - Based on evaporation of the liquid comporient in a soluble solid-h'Qui
6)-\ Jﬁ N ‘.
{7 LIQUID IS LOST TO ATMOSF

A

{
h

SOLUBLE ]
SOLID-LIQUID MIXTURE ON EVAPORATION  LIQUID COMPONENT NOT REG%

TECHNIQUE OF SEPARATION - Th
— The soluble solid e
com : i can be
Duﬁﬁ?:i: z}r’azgowtlﬁlg Fhe.hquld component to evaporate either Ssga'rt: ted frong -1
p n, the liguid component is lost to the atmosphere & thte s ol“:in emaor th’lF

Common salt : remains behind Water : lost t
: lost to the atmosphere

q ".!’ !‘L", q k),’! 5‘3‘,
B d 0

= ,,

ON EVAPORATION

L

PR
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rns
epts / Conce
BUS — Key Conc . ies [shape, volume].
LATEST SYIEtUr\ .1 Tquid and gas on the basis of properties [shap
States of Matte matter into solid, liquid and &

ificati in different states. .
. Classification of the existence of matter in diff . . intermolecular space, cohesive forces.
Factors resporsible for /  lecules in solids, liquids & gases:
atoms/mo

ment of | .
: %1;:;2%: space between the particles of matter

i of
Effect of heat on matter [expansion, change

Learning Outcomes:

i : i i id, liquid and gas;
e wtllll o gleer:l%s of solids, liquids and gases; & classify the matter into solid, liq &
= discuss the pr ,

i tter into another; -
i inter-conversion of one state 9f ma _ emical chanee.
i S;;Cll:; g:z lel};:t of heat on matter showing change of state, expansion and ch g

A.INTRODUCTION - Matter
| THE TERM - Matter |

. It is anything that can be perceived by the senses.
+ It occupies space & has mass & can neither be created nor destroyed.
|+ Itis made up of one kind of particles called - substances.

|» One kind of matter can be distinguished from another by its -
| physical & chemical properties.

state and chemical change]

Physical properties of matter

Colour - all matter can be distinguished by their varied - colours.
. Odouf - Matter shows variation in odour or smell
! Solubllzty - matter m .

+ Melting & boiling point - sul
Chc;milcal Properties of Mmatter
* Includes var i i |

ous chemica] Teactions of different substances - with varied chemic?
States of Matter
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— ! o ! = o o
. VOLUME | Have - a definite volume |Have - a definite volume

200 mi__1 ;j
L 3 £y
150 ml—€—150 ml &/
l —_—
3 A
100 ml= /
::m. : §
= ~

| shape e — no defute
‘|« SHAPE } o

‘Have - definite shape |Have - no definite et

i j {

| | | :

; <@j : =

| TR

. COMPRESSIBILITY |Have - ‘Have - o A |

' 1,5110 compressibility ;slight compressibility high compressibilify
| | | ; |
| | | |
| ,‘ | | i
a * ,' I ~ |
| | | e |
| | : | BN |
| M ;e
1 — | | | oo

* DFFUSION | Have - 'Have - Have -
| no diffusibility | slight diffusibility high diffusibility

:
g
|
|
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e of different =2——

istenC
C.FACTORS - Responsible for eXis

- solid, liguic articles '
(i ;1 three states S0 of - P N
| Exists in th any state is compose Do that ihere exis
e ltr'1 les are arranged in @ way
. The partiC
hem
— spaces between t. om
- apforce of attraction betweern th

and gaseou®

« MATTER

{
|
1

- movement in the paM

| em |
. INTERMOLECULAR| Particles have spaces betweer th |
SPACE

i
|
|
\
i T

Space between particles

et

SOLIDS

OO0

|
i
1
1
|
!

GASES

OO

Maximum space

LIQUIDS

070

Minimum space Space more than solids

+ INTERMOLECULAR
& ATTRACTION
l

Particles attract each other with a force

Force of attraction is very strong-| when there is -

minimum space between particles.
when there is -

maximum space between particles.
LIQUIDS GASES

CE0=-0=0- 20—
SIS O— 05

Force of attraction is very weak~

SOLIDS

Wi

Force of attraction

very strong Forc;:s:fsat:t;?\;tion Force of attraction
« MOVEMENT OF | Particles show movement b i .
PARTICLES i
T SOLIDS T LIQUIDS T GASES
: SR SIS
owt:xo::);?:izlrn In Ccontinuoysg .
Therefore
So

lids have - a def
+ Liquids have - a defin;
+ Gases have
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| . soLIDs

i

D. EXPERIMENTAL STUDY - Of the three St

QCCUPIES SPACL

.20() "\ll—;l_j 100 cc

| P i 100 ce

mark
-

el ‘4 ’
100 i n =X

= mark
100 mlr-_-_‘ 'X'

50 ml—

-
50 ml=—

.

I B0 mla Coml—

€ oml=

Procedure  -Take a measuring cylinder & fill it to 100 cc mark .with. water.
| A ‘solid’ is slowly immersed inside the cylinder. ==
Obseroation =The water level rises above the 100 cc mark & if the solid is
removed, then the water level comes back to the 100 cc mark.
. Conclusion  -The solid occupies the space of the water & thus pushes the
1 waler level up & similarly back to the original level on
removing the solid.
Therefore all solids [and liquids] - occupy space.

|, soLIDS HAVE MASS

: Procedure - On one side of the scale is placed - a solid.
Observation - The scale tilts to the side where the solid is placed.
Conclusion - Therefore all solids have - mass.

+ SOLIDS HAVE A DEFINITE VOLUME

Procedure - Asolid is taken and placed in containers of different shay
Observation - Water rises up to the same level in each case.
Conclusion - Therefore all solids have a - definite volume,

Scanned by CamScanner



f matter -
e the three states o =
L STUDY Of#

EXPERIMENTAL ST 27 —

= 4 ’E MASS
| . LIQUIDS 3 HAVE | ‘
| 1 |
|
!
|
i | ' quid in a b
| | Procedure - On one side of the scale is placed - a hqux_ ‘ mla eaker,
| Observation - The scale tilts to the side where the liquid is placed. |
| Coiehisian - The mass of the liquid in the beaker causes the scale tq tl,
‘ Therefore all liquids have - mass.
i ——
| . Liquins | HAVE A DEFINITE VOLUME
.\ o % . s :;‘%’,} L=
il 9 1 P ’./\‘/v ‘
’ ;\ ')’./\\\.\Q"
. 0,) \>
P’ m‘—'_j 100 cc ¥\ )'/\\.\31\
= mark wul WV
I | yr CORy
100 ml— <—‘X \
E -E_;:Un ml. 100 ¢c
| 50 mi— —= mark
i = —%HJUHII. 4—-‘x’
i oml.— =
Procedure - Liquidina measuringcylinderis poured into anothercontain‘{l
i Observation - The volume of liquid in the container, is the same as thati
i the measuring cylinder. _
t Conclusion - Liquids retain their own volume in any shaped containe
| Therefore all liguids have - 4 definite volume.
i 1 B—
4
| « LIQUIDS HAVE NO DEFINITE SHAPE
il 3
i //\ A
|
& o
%
\ %,
\..y T
E(n.; ik : N T, : ‘ taM
Procedure  _ iquid in a measur cylinde isp oured into different cont?’

Observation - The liquid takes up the s
L\\ Conclusion - Th‘erefore all liquidsha

each container:




i
ENTAL STUDY - Of the three

S

OCCUPY SPACE

. n s O WatCI‘.
Procedure = An empty glass tumbler is lowered into @ beaker of

Observation - On tilting the tumbler to one side, bubbles of air are seen
‘ coming out from the lower end of the tumbler.
Conclusion - Theair inside the tumbler is displaced and bubbles are
out from its lower end.
Therefore all gases - occupy space.

pushcd.

'1

. GASES HAVE MASS

,!_

i

: Procedure - A balloon is inflated with air & placed on one side of the scale.
| Observation - The scale tilts to the side where the balloon is placed.

i Conclusion - The mass of the gas i.e air in the balloon causes the scale to

tilt to one side.
Therefore all gases have - nass.

GASES HAVE NO DEFINITE VOLUME OR SHAPE
i ~ TR —

-

T S

_ , =

Procedure - A gasjar tilled with a coloured gas e.g. brown nitrogen dioxide,
is inverted over an empty beaker.

Observation - The coloured gas, empties out from the cylinder & completely

takes up the volume & shape of the beaker. o

'\k Conclusion - Therefore all gases have - no definite volume or shape,

ar4o w
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E. CHANGE ofF STATE O =
ITHE TERM I & easeons [vapour].
"w “““ —ists in three states = solids, liquids % § ¢ matter from -
I Matte? :I\’tINIUM of matter = involves change of state O
| rcor |
"!f' clle;i“:tate to another state & back to its ont,mal sm,tenhne pressure. |
!l The change is brought about by changes in - tenper
If!
| Matter B B
[EXAMPLE OF —_Change of State of Walel 52505 fuapou]
| SOLD TER VAPOUR
I ICE WATER WATE
| o -\_/ MELTING VAPORIZATION
i —_— —_—
|
!
| - A
“1 HEAT HEAT
é SOLID LIQUID GASEOUS [vapour]
| ICE WATER WATER VAPOUR
‘ > 7
’ | FREEZING Zal CONDENSATION
.»'
,]] HéAT
- —
| TERMS INVOLVED IN - Change of State of Matter 3
I Example THE TERM :
| e —
ICE to WATER . MELTING

The process of conversion of a - solid into a liquid on heating

WATER to WATER VAPOUR |« VAPORIZATION
The process of conversion of a - liquid into vapour on heating:

WATER VAPOUR to WATER | . CONDENSATION
The process of conversion of - vapour [or gas] into 4 11‘?’"d

WATER to ICE . FREEZING
The process of conversion of a - liquid into a solid.

h;eumg point - The constant temperature at which - a solid melts into a liquid. [m.p. of ice = (PC]
oiling point - The constant temperature at which - a lzqmd starts boili ing. [b p. of water 15
.———-——-‘__,__..—"/’//
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tter - Soli

;nt‘?,’fﬂw!ecmar space & expansion of ma

—— ]

'gasic mock experiment — to show that intermolecular spaces are occupied.

|, Experiment: Add sugar to pebbles taken in a plastic beaker or sand to glass balls in a beaket
Observation:

The sugar or the sand goes into the - space between the pebbles & the glass balls respectively

_ Conclusion: An imaginative demonstration to show that -
intermolecular spaces between particles are occupied easily.

SUGAR SAND {K*

EXPERIMENT - 2

Experiment — to show that solids expand on heating.

. Experiment A:
An iron bar is taken and its length measured accurately.
The iron bar is then slowly heated for a certain period of time & its length again

measured accurately [with a vernier calipers or otherwise]
. Observation: Tt is observed that the iron bar has increased in length on heating.

« Experiment B: . : .
A simple ball & ring apparatus is taken, which consists of a metal ball which can
just pass - through the circular metal rin.g. ' . |
The metal ball is then heated for a certain period of time. |

. Observation: After heating, the metal ball does not pass through the ring, since on ||
heating it has expanded in size and hence cannot pass through the ring. |

* Conclusion: All solids expand on heating.

fﬁ%@b—i

METAL BALL
UST PASSES
TlliROUGH RING METAL BALL

\5} q‘ - DOES NOT PASS

P
)

Fs1w
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EXPERIMENTS - Expansion of matter - Liquids & 98503 Forceg

P__‘_a___‘_,___:.::::_—_—_—:::”::f_::':::.':fiV‘,jf'“_.f_".,_, - - g el s oyt - 4 vn:as»“:“\
TEXPERIMENT - 3 J EXPERIMENT - = 8§
' Experiment - |
‘!Experlment - . i :
i liquids expand on heating. To show that gases expana on hnnu“& |

[ To show that
| eriment: Take water In a hard glass test | .

tube & fill it upto its brim. The mouth of
|- the test tube is fitted with a cork with a
" capillary at the centre of the cork .

'.  Observation: ‘
On heating, the water in the hard glass
test tube, rises up into the capillary,
since water in the hard glass test tube has
expanded on heating,.

. Conclusion:
All liquids - expand on heating

Experitment: Take an empty hard plagg 'L‘st?
tube fitted with a cork having a capilly
at its centre. Coloured water g “““\‘full)\,
poured into the capillary, -
Observation:

On heating, the test tube, the coloupy
water is seen to rise up inside the capillay,
since the air inside the empty test tube hyg.
L‘\‘pdndt‘d on heating,

B
|
i

Conclusion:
All gases - expand on heating,

| WATER AIR

%

"l
£ " 1 |

= — , =
From three states of matter, solids, liquids & gases, solids expand the least and gases the most on heatinig
INTERMOLECULAR FORCES - Brownian movement, diffusion & cohesive forée

)

Brownian movement ;
. The random zig zag movement of particles — suspended in air or water is called - Brownian mnml'k;’{
. . . ’ " (S8

Among the three states of matter, brownian movement 1s maximum In gases 5};‘3 p
ar Sp

there is very large intermolecular spaces in them. In solids the intermolecul
is minimum & hence brownian movement is negligible in solids.

Diffusion , ‘ “-‘,,;
. Intermingling of particles of two different substances on their own is called - diffs""
. In solids - particles do not diffuse, while in gases they diffuse rapidly.

Cohesive forces , SRR :
- The inter-particle forces of attraction between atoms or m

ible ir

olec
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T
EXERCISE
Matter

1. Explain the term ‘matter’, One kind of matter can be distinguished from another by its
physical properties and chemical properties. State the main physical properties of matter.

2. The three main states of matter are - solids, liquids & gases. Compare the three states with
reference to the following characteristics of matter -

a] volume b] shape c] compressibility d] diffusion
Matter in any state is composed of particl

b . es. Compare the three states of matter i.e. solids,
liquids & gases with reference to -
a] intermolecular space  b]

intermolecular force of attraction
Describe simple experiments to show that - solids

|
c] movement of particles |
i
a] occupy space

b] have mass
Describe simple experiments to
a] have mass

c] have a definite volume

-LJI

prove that - liguids

b] have a definite volume
Describe simple experiments to prove that -
a] occupy space

|

c] have no definite shape |

gases l
b] have mass c] havenodefinite volumeorshape |
|

1

|

1

1

|

|

l

Explain the term ‘Interconversion of matter’. With reference to ice, water & water vapour -
show diagrammatically the chan

ge of state of matter from solid to liquid to gaseous & back
to its original state.

Explain the terms a] melting b] vaporization c] condensation d] freezing e] melting point |
f] boiling point.

9. State what would you observe if a] sugar is added to pebbles taken in a plastic beaker |
b] sand is added to glass balls in a beaker. What would you conclude from this imaginative demonstration. |

10. With the help of a simple diagram how would you show that - solids expand on heating. \
|
|
\
l
|

' 11. Give reasons for the following :

- 2] Solids have a definite shape & are highly rigid, while gases have no definite shape & are least rigid.
’ b] Sugar can be distinguished from talcum powder using water.

. ¢] Water on freezing turns into ice.
| d] A bottle of perfume on opening evolves an odour which can be sensed over a long distance.

Complete the statements given below by selecting the correct word/s.
a] Solids and liquids have a definite
b] The space between atoms in

0

but gases do not. [mass, shape, volume]

i
is maximum while in

— is minimum. |
[solids, liquids, gases] '
[vaporization, condensation, freezing]
is an example of a crystalline substance. [wax, sugar, tea]

¢] Conversion of a vapour into a liquid is called
d] __

;13. State which of the following statements are false. If false write the correct statement.
|

3] Solids are highly compressible and rigid.
b] Atoms/molecules in gases move only about their own positions.
< The conversion of water to ice is called - freezing,
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OBJECTIVE TYPE QUESTIONS |

Matter i
40 mary
).1 Fill in the blanks with the correct word/s from the bracket. l1 |
1. From the three states of matter, [solids/ liquids/ gases] expand the 1east,“
2. Brownian movement is maximum in [gases /solids/ liquids].
3. Cohesive forces are negligible in [liquids / solids/ gases].
4. Matter can change from one state to another by change in LI
[temperature or pressure / temperature only].
5. The space between atoms [molecules] of solids is [minimum / maximum)
6. Intermingling of molecules is called [perforaﬁon/ diffusion)].
7.

Ice on absorption of heat converts to ‘X’

a process called
1 [vaporization / melting].

‘X’ changes to water vapour on
[heating / cooling]. Water vapour changes back to ‘X’ on
g

[freezing / condensation]. The constant temperature at which ice changes into ‘X
called its

[fusion point/ melting point / boiling point].
Q.2 State which of the following are physical properties of a substance

[10]

—

Chlorine gas has a - strong irritating odour.
. Sodium nitrate is soluble in water, but calcium carbonate is not
. Magnesium reacts with dilute hydrochloric acid, liberating hydrogen gas

4. Manganese dioxide, a catalyst which alters the rate of a chemical reaction, is black in colo¥
5. The melting point of ice is 0°C,

6. Lead chloride reacts with barium sulphate to give a white precipitate of lead sulph®"
jd

- Water acidified with dilute sulphuric acid - is a good conductor of electricity
. | .

Naphthalene on heating directly turns into vapour.

9. Hydrogen sulphide gas has a - strong rotten egg odour.

1 i)
0.Sulphur is a yellow amorphous powder - msoluble '1n vate

4 56 W
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Match the characteristics A . :
3 " swer from List I, of the three states of matter in List I with their correct

[10]
LIST I

1. Are highly rigid & have a definite shape

Have no definite shape

LIST II
A: Solids and gases only

[N

B: Solids only

(>

Have a definite volume but no definite shape C: Liquids and gases only

4. Are highly compressible and least rigid D: Gases only

w

Have no definite volume E: Solids, liquids & gases

Have no definite shape and volume F: Liquids only

Occupy space G: Solids and liquids only |

Are not compressible

o »® N A

Are slightly compressible

10. Have mass

Q4 Match the arrangement of atoms in the three states of matter in List I with the correct

state in List IL. [5]
LIST 1 LIST 11 ‘
1. Arrangement of atoms is far apart A: Solids \
7 Force of attraction between atoms is very strong B: Liquids 1
3. Movement of atoms is in any random direction C: Gases \
4, Particles diffuse very easily \
5. Particles show movement about their own position \

Q35 State the correct term from A, B, C, D, E or F in List IT which represents the change

of state of matter or its relevant property from List I 5]
LIST I LIST II 1!
l’. 1. Solid ‘X’ to a Liquid Y’ A: Condensation \
’ 2. Liquid ‘Y’ to its vapour ‘Z B: Vaporization ‘i
| 5 3. 'Z to Y’ C: Melting \

4 Y o X! | D: Freezing
3. The temperature at which ‘Y’ changes to ‘Z E: Melting point

| F: Boiling point

57w
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