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mwwm Indian and Greek philosophers have
. always wondered about the unknown and
. unseen form of matter, The idea of divisibillty
of matter was considered long back In India,
around 500 BC. An Indian philosopher
Maharishi Kanad, postulated that if we go on
dividing malter (padarth), we shall get smaller
and smaller particles, Ultimately, a stage will
come when we shall come across the smallest
particles beyond which further division will
nol be possible. He named these particles
Parmanu. Another Indian philosopher.
Pakudha Katyayama, elaborated this doctrine
and said that these particles normally exist

in a combined form which gives us \«anqus"?

forms of matter.

Around the same era. ancient Gxeel;"

philosophers — Demoeritus and Leucippus
suggested that if we go on dividing matier, a
stage will comne when particles obtained

cannot be divided further. Democritus called:

these indivisible particles atoms (meaning
indivisible). All this was based on
philosophical considerations and not much
experimental work to validate these ideas
could be done till the eighteenth century.

By the end of the eighteenth century,
scientists recognised the dlfferenve between
elements and compounds ‘and naturally
became interested in ﬂndinq out how and why
. elements combine a)

L thev combine, '
|| Antoine L, La rmimr laJd the foundation

oIT‘clwmiu‘::a; ‘es by establishing two

mpurlam ldkms of chemical combination.

ws ‘q‘f Chemical Combination

“ two laws of chemical
were established afier
i ‘ I

ATOMS AND MOLECULEs

much experimentations by Lavoisier arid
Joseph L. Pmust,
211 an OF CONSERVATION OF MASS

Is there a change in mass wheri a ehemical
change (chemical reaction) takes place?

Activiey . /) 3.1
g%‘ Take one of the fo fi?‘iwmg}'ﬁets, Xand ¥
- ?“% of ChCmiCaﬁs— -

v

1w cup;:er "i;!phaie zodium carbonate

= {ii) hanur_, chloride sodium sulphate

(ifi) lcad niﬁmtc sodium chloride

" Prepare separately a 5% solution of
ﬂany one palr of substances listed
under X and ¥ cach in 10 mL in water.
Take a little amount of solution of Y in
a conical Mask and some solution of
] X in an ignition tube.
/¢  Hang the ignition tube in the flask
| carefully: see that the solutions do not
get mixed. Pul a cork on the Mask
(see Fig. 3.1].
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Conlcal flask.

Small leniton wibe

Solution of X




* Weigh the flask with Its contents
carelully.

® | Now tilt and swirl the Nask, so that the
solutions X and Y get mixed,

s Weieh again.

* | What happens in(he reaction (lask?
» Do you think thal & chemical reaction
Il has laken place?

*  Why should we put a cork on the mouth
| of the Mask

s Does the mass of the llask and its

contents change'’

Law ol conservation of mass stales that
mass can neither be created nor destroyed in
a chemical reaction,

3.1.2 Law OF CONSTANT PROPORTIONS

Lavoisier, along wilh other scientists, noted

that many compouncds were composed of twa
or more elements and each such ¢ ompol el 1

had the same elemeni
proporlions, irrespecl
compound eame from or whu ey
Ina Lumpmuld kw.]l Qs WLILL::,

nf Ll
and 84 of D\y‘g,r
Sirmnilarly in Ao
are alwayvs preser
whaire\rel the memnc
it is obtained.

This led to the Faw
which is also known as
proportions. This law
"In a cf:em!cal su

mass”
ThL nextk pmﬂ:rl

conservation ol mass and the law ol
delinite proportions.

| John Dalton was born in |
a poor weaver's [amlly in |
[ 1766 In England. Ie :
| began his career as a |

| he became a school
‘ principal. In 1793, Dalton ||
| left for MIm ‘hester to (1
| leach mathemalics,
“ physics and chemistry in
\‘ d n‘tmllv_f,~ H(‘ 'apmnl most of his life there
hing. In| 115‘08 he
i'a nmmﬂv theory w “mh was a
‘\ iumim{ ‘pﬁ:ﬂm in the study nf mwme’r |

Jolir Dalton

s made of very tiny particles
ms, which participate im

Ef ﬁreated or destroyed in a
mical reaction.

5 of a given element are identical
1ass and chemical properlics.
oms of different elements have

e relative number and kinds of
constant in a given

btudy in the mxt chapu.r that all
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obsenations are in agreement We le,lll lhm
with the faw of conservation of insignificant in qlw. ‘
MAass them? This is because

sodium carbonate + acetic acid up of aloms, We may not t
- sodium acetate + carbon bul they are there, ar

dioxide + water ! whatever we do. Through moder
2 Hydrogen and oxygen combine i we can now produce magnifled
the ratio of 1:5 by mass (o orm surfaces of elements showing atoms.

water What mass of pxywen was

wonld be reguived (o react

completely with 3 @ ol fyrdrogen

gas?

Which pastulate of fallon s

atormic theane is te cesedi gl Hhe

law of conservation of rass !

<. Which postalate of Ixalton s
atormic theon: oo expalain the fape
of definite proportions

3.2 What is an Atom?

Have vou ever observed a mason budlding -
walls, from these walls a room and then a
collection of rooms to form a building? What ‘ | ‘
is the building block of the huge 'l)ullcllm{'»"w ‘ w[‘ “ﬂ ‘

What about the building block of an ant ol W A" A‘RE THE MDDERN DAY

il i il
It is a small grain of sand Smnlm‘lg. ikl AT OF DIFFERENT
building blocks of all matter are atems. | ¥ A m“OM‘S i

En
iy

How big are atoms? ' ‘th iy

Atemx are \rea'}r small, thev are smeﬁlm 1ents in a very specific sense.

a symbeol for an element he

br_acked would makt. a la:.- ‘

e 1e atom of that element. Berzilius




I the Beglnning, the names of elements
vere devived from the name of the place
| e they were found for the first time, For
wmwm\iﬂr, llilw vanme copper was taken from
Cyprus. Some names were taken from
specific colours, For examiple, gold was taken
Arom the English word meaning yellow.
Now-a-days, 1
Pure and Applied Chemistry) is an
dinternational scientiflc organisation which
approves names ol elemenis, symbols and
units. M"uw nthP symbols are the first one
or {wo letters of the element’'s name in
English. The wl Nl letter of a symbol is always
wrilten as a capital letter (uppercase) and the
second leticr as . n&mal] letter (lowercase).

For example
) bhydrogen. H
fii) aluminium, Al and not AL
(1i1) coball. Co and not GO,

Symbols of some elements are formed from
the first lelter of the name and a letler.
appearing later in the name. Examples are: [1)
chiorine, Cl, [fi) zine, Zn etc. F

Other symbols have been taken from l.he'

names of elements in Latin, German or Greek.
For example, the symbol of iron is Fe from its
Latin name ferrum, sodium is Na from natrium.
potassinm is K from kalium. Therefore, each
element has | a name and a unique
chemical symbol.

Element

Gold

lodine

UPAC [Iternational Union of

Fluorine

Hydrogen

{

| { iy et i
AR R )
passage of Hme and repealed ysage you will
aulomatically be dHlJm M W;imdvm"m
the symbols].

3.2.2 ATOMIC MASS

The most remarkable comcept (bl Dallon's
atomie theory proposerd was that of the atomic
mass, According to him, sach element had a
characleristy alomic mass. The theory cold
explain the law of comstant proportions so well
that scientists were prompted lo measure the
alomic mass of an alom. Since determining the
mass of an individual atom was & relatively
difficult task. relatlve atomic messes were
determined using the laws of chemical
combinations and the compounds formed.
Let us take the example of &4 compound.
carbon monoxide (CQJformed by carbon and
oxygen. [t was observed experimentally that 3
g of carbon combines with 4 g of oxygen Lo
form CO. In other words, carfbcm combines
with 4/3 times its mass of oxygen. Suppose
we define the atomic mass unit [earlier
abbreviated as ‘amu’. bul according lo the
latest JTUPAC recommendations, it is now
written as ‘u’ -~ unilled wmass) as equal to the
mass of one carbon atom, then we would

E]omw m Symbal

Symbol




