ANIalOHL 1OITLeuIeD « LUV Y VUlItdalil vy
DS,

amples : Ozone O,

Polyatomic molecules :
re than three atoms.
amples :

o5

They contain

Phosphorus (P,), sulphur (Syg), etc.

~ Note : Atomicity refers to the sum total
[ atoms of same or different elements
esent in a molecule.

lecular formula of an element

The molecular formula of an element is
symbolic representation of its molecule. It
cates the number of atoms present in it.

mple : A molecule of chlorine is represented by
" which indicates that two atoms of chlorine join
orm one molecule of chlorine. It also shows that
itomicity of chlorine is 2.

e 4.1 : Names, symbols, atomicity and state of
the molecules of common elements

me of Symbol of Atomicity
nent molecules |[Number of atoms | State
in one molecule]

Irogen H, 2 Gas
ogen N, 2 Gas
/gen 0, 2 Gas
orine F, 2 Gas
orine Cl, 2 Gas
mine Br, 2 Liquid
ne L 2 Solid
ne 0, 3 Gas
sphorus P, - Solid
ohur Sg 8 Solid

n the above it is clear that :
‘H’ represents one atom of hydrogen
and ‘H,’ represents a molecule of hydrogen.

"2H’ represents two atoms of hydrogen
and 2H, represents two molecules of
hydrogen.

i d Hulicldl Iy wihiiicnl on the left
side of a symbol, it represents the Numpg, g

atoms or molecules. Tof

MOLECULES OF COMPOUNDS

When atoms of two or more elemg,
join together in a fixed ratio by Magq s
molecule of a compound is formed. ' §

Examples :

I. Two atoms of hydrogen and one atom of Oxy
combine to form a molecule of water.

¢HS + + [H — ,{
1 ATOM 1 ATOM 1 ATOM 1 MOLECULE OF
WATER ( (H0

2. One atom of carbon combines with two atom
of oxygen to form a carbon dioxide molecyle,

1 ATOM 1 MOLECULE 0f
CARBON DIOXIDE (cq,

its molecule. It exhibits all the prOpemes
of that compound. Every compound hasg
its own specific molecules, which are same§
in all respects but differ in their properties.
from the atoms of which they are made. .|

Accordingly, a water molecule is a liquid, |

but hydrogen and oxygen atoms are gaseous.

Similarly, carbon dioxide is a gaseous

compound but carbon is a solid element.

A molecule of a compound can be broken

into its constituent elements using chemical
methods.

Examples :

1. Mercuric oxide is a solid compound. When it
is heated, it decomposes to give mercury and
oxygen, which are elements.
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when electric current is passed through
acidulated water, it ionises to give hydrogen and
oxygen gases in the ratio of 2 : 1 [by volume].
From whatever source water is taken and
jonised, the ratio of gases hydrogen and oxygen
is found to be the same.

2

electric
current

N S S

[TWO ATOMS OF HYDROGEN AND

(I MOLECULE
1 ATOM OF OXYGEN]

OF WATER]
Note : Molecules of different compounds show

different properties. e.g. : Water molecules and sugar
molecules are different from each other.

RADICALS

«A radical is an atom of an element or a
group of atoms of different elements that
behaves as a single unit with a positive or
negative charge on it”.

Radicals are of two types :

(i) Basic radical : They have positive
charge and are also called cations. All
metallic ions and ammonium ion are
basic radicals.

(i) Acid radical : They have negative
charge and are also called anions. Most
of the non-metallic ions and groups of
non-metallic atoms with negative
charge are acid radicals.

Ions : Electrically charged 7aﬁtb}rv1;sméﬂ
groups of atoms formed by losing or gaining
electrons are called ions.

A molecule of a compound is usually made
up of two parts. Example : Sodium chloride
molecule is made up of sodium ion and chloride
ion. Sodium ion is positively charged while

Atoms, Molecules and Radicals —

chloride ion is negatively charged, rep
by the symbols Na” and CI™ r
charge on these radicals show
capacity i.e. valency. These ra

identity in many reactions.

Table 4.2 : Representation of so

espectivel
their combining
dicals keep their

me positive

radicals and their valency

resented
y. The

' Name of radical Representation Valency
" Hydrogen H* 1
Sodium Na* 1
Potassium K* 1
~Silver Agt 1
Ammonium NH,* 1
Magnesium Mg?* 2
Calcium CaZt 2
Zinc Zn%* 2
Iron (II) Fe2t 2
Copper (II) sl 2
Tron (I11) Fe3* 3
Aluminium AP# 3
Gold Audt 3
Tin (IV) Sn*t 4
Platinum (IV) Pttt 4

Table 4.3 : Representation of some negative
radicals and their valency

- Name of radical Representation Valency
Chloride ClI- 1
Bromide Br~ 1
Todide I 1
Hydroxide OH~ 1
Acetate CH,COO~ 1
Nitrate NO,~ 1
Nitrite NO,~ 1
Bisulphate HSO,~ 1
Bisulphite HSO;~ 1
Bicarbonate HCO;4~ 1
Oxide 0 2
Carbonate CO32" 2
Sulphate SO42‘ 2
Sulphite NeXea 2
Dichromate Cry 0> 2
Nitride N3- 3
Phosphate PO43' 3




Table 4.4 : Differences between atoms,

(¢) In ammonia (NH,) gas, one atom of njs

molecules and radicals combines with three atoms of hydorgep,. ;(’V,':n Tz
e ————— - . . A 23y l(_:
r Atoms Molccules Radicals valency of nitrogen is 3. feg
¢ » . 2 ’ o & » > (e /
,?An atom is the | A molecule is the | A radical is a single (d) Ina l."uh‘m% (¢ “4) m()lu,ulc,,l one L‘”h‘)n aley, Nai
smallest particle | smallest particle of | atom of an element combines with four atoms of hydmgcn; hey b /};
of an element |an element or a |or a group of atoms valency of carbon is 4. icg 1.
(matter) which | compound capable | of different elements 2. H
may or may not |of  independent | behaving as a single Variable VZ]|CI]C_Y 3. L
have independent | existence, made up [ unit with positive or . o 4. B
existence. of one or more than | negative charge on Certain elements exhibit more than 5. B
one atom of same or | it. one valency, that means they show Variabl 6. .
¢ . C
different types. valency. N
2. An atom | A molecule represents OpPositely charged If an element exhibits two differ 8. O
represents all the | a]] the properties of | radicals combine to .. 1 . h . . et F
properties of that | that element or | form molecules of positive valencies, then suffix ous is used for o
element. compound. compounds lower valency and suffix ic is used for highe, 10. N
: : 11. S
3. Exg. - Naand Cl | Eg. - H,0 and CO, | E-g. + CI", NH,*, valency or their valency is representeq in 19, M
represent atoms | are the molecules of 5042_ lons are the Roman numerals beside their names. -
of sodium and |compounds water | radicals of chloride . .. 18,4
chlorine elements | and carbon dioxide ion’ ammo- nium ion Table 4.5 s Val'lable pOSlthe valency 14 S]
respectively. respectively. and sulphate ion . 15. P
H, and O, are the | respectively Metal Radicals Valency 6. S
molecules of elements | (NH,*, and CI~ are Iron Ferrous [Iron (II)] 2 17. C
hydrogffnandoxygen f)pposnely‘ charged Ferric [Iron (III)] 13, A
respectively. ions which can ’
combine to form a Copper Cuprous [Copper ()] 1 19. P
compound ammonium Cupric [Copper (II)] 2 20. C
chloride [NH,Cl]).
Non-metals like nitrogen, phosphorus I
Valency and sulphur also show variable valency,  ©€2Pac
: : then
Valency is the combining capacity of an Nfl;roggr; ar;lc.llpholsihoru}sl'ls)how lvalenc1ezs alleriit
. of 3 and 5 while sulphur exhibits valency of
element or of a radical. )
4 and 6. ?Omb
; mert
The valency of an element or of a radical '
can be defined as, the number of hydrogen ~RELATIONSHIP BETWEEN VALENCY OF ——
. : : ; . . vertica
atoms that will combine with or displace one ~ELEMENTS AND PERIODIC TABLE .
. | 1
atom of that element or radical. You know that, valency is the combining  (horizo
Examples : The valency of hydrogen is taken as 1. capacity of an atom of an element with the atoms
(a) In hydrogen chloride molecule (HCI) one atom of other elements.
of chlorine combines th one atom of Let us study the table given below in which
hydrogen, hence valency of chlorine is 1. - g f
5 1 O symbols and valency of first twenty elements 0
n water , one ato ' iodi i |
ot (H, )‘ : m of oxygen combines o periodic table are given :
1th two atoms of hydrogen; hence valency of
oxygen is 2.
TR ——— 1 Atoms, |
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