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3. ATOMS AND MOLECULES 

 

 

 

Atoms

First letter is 

always Capital

Smallest 

Particle of an 

element 

Second letter 

is Small letter  

if present

That can take 

part in chemical 

reaction

For Example:

Hydrogen - H

Aluminium - Al

Copper - Cu 

Represented

by Symbols

Size given by 

Atomic radius

Are Chemically 

bonded to form:

Molecules

Of an Element Of a Compound

Made up of same 

type of  atoms

Made up of elements of 

different atoms joined in 

a fixed ratio

Measured in 

nano meter; 

1nm = 10-9m

Atomicity: is the number of atoms constituting a 

Molecule 

Monoatomic 

Molecules:

He

Ne

Ar

Diatomic 

Molecules:

O2

Cl2

N2

Triatomic 

Molecules:

O3

CO2

NO2
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Laws of Chemical

Combination

Laws of Conservation 

of Mass

Laws of definite
Proportions

Given by Louis 

Proust

In a Chemical Substance 

elements are always present in 

a definite proportion of mass

Given by Lavoisier

Mass can neither be 

created nor be destroyed 

in a Chemical Reaction

BaCl2 (aq) + Na2SO4 (aq)

BaSo4 (S)+ NaCl (aq)   
H2O always contains H & O 

in the ratio of 2:16, i.e. 1:8, 

since atomic mass of H is 1u 

and O is 16u

Example
Example
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An atom is  the  smallest 
particle of the matter.

Atoms are indivisible

particles, which cannot 

be created or destroyed 

in a chemical reaction.

All atoms of the same 

element are identical,but 

not of different elements.

DALTON'S ATOMIC 

THEORY

Atoms combine in a fixed 

ratio of simple whole 

numbers to form 

compounds.
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Formed By

Loss of Electrons Gains of Electrons

Are Negatively 

Charged 

IONS

Called Anions

Are Positevely 

Charged

Called Cations

Are Charged Particles

Polyatomic Ion: It is a group of atoms carrying a charge, For example:

SO4
-2 ----> Sulphate Ion

NO3
- ----> Nitrate Ion

Valency: It is the combining capacity of  an element.

Note : You must learn valencies of ions  (Refer NCERT text book, table 3.6, page no. 37
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1 MOLE

Gram Atomic Mass Gram Molecular Mass

Atomic mass of an 

atom expressed in 

grams  

Molecular mass of  a 

molecule expressed 

in grams  

e.g. atomic mass of  H = 1u

gram atomic mass of H = 1g

molar mass of H = 1g

e.g. molecular mass of  

H2O = 18u

gram molecular mass of 

H2O = 18g

is the mass of 1 mole,

i.e.6.022 x 1023 atoms of H

is the mass of 1 mole, i.e. 

6.022 x 1023 molecules of 

H2O 

Molar mass = 18g

AVOGADRO'S Number 

of Particles, (6.022x1023)

In terms of mass

Atoms Ions

Molecules

In terms of particles

Like

MOLAR MASS

Atomic Mass unit (u) = 1/12th of the mass of an atom of C-12 Isotope, given as 'u' (unified mass)

Relative atomic mass = average mass of the atom, as compared to 1/12th the mass of one C-12 atom

Avogadro's Number (N0) : is the number of atoms present in exactly 12g of Carbon-12. Its value is 6.022 x 1023

Mole: is the amount of sunstance that contains the same number of particles as there are atoms in 12 grams of C-12 

isotope 
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Chemical Formula: 

Chemical Formula of a compound is the symbolic representation of its composition. 

Rules of writing a chemical formula. 

1. Write the correct symbols of two elements. In case of a compound of a metal and a non-metal, the 

name or symbol of the metal is written first. 

2. Write the respective valencies or charges below the symbols. 

3. To balance the valencies or charges on the ions, CRISS CROSS THE VALENCY/CHARGE. 

And write them as a subscript below the symbols. 

e.g. Aluminium Oxide  

 

 
 

Formula Al2O3 

 

When the subscript is number 1, subscript is not written. 

e.g. Sodium Chloride  

 

 
 

Formula NaCl 

 

4. If there is a common factor between the valencies of element, the valencies are divided by common 

factor. 

e.g. Calcium Oxide  

 

 
Formula CaO (2/2 =1) 

 

5. In compounds formed with polyatomic ions, the ion is enclosed in a bracket before writing the number 

indicate the ratio. In case the number of polyatomic ion is one, the bracket is not required, e.g. NaOH, 

(NH4)2SO4 etc 

 

 

 

 

 

Al O

3+ 2-

Symbol

Charge

Na Cl

1 1

Symbol

Charge

Ca O

+2 -2

Symbol

Charge
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List of Important Formulae 

1. % of an element in a compound = Mass of an element / Mass of the compound x 100 

2. Molecular mass = Sum of atomic masses of all the elements in a molecule 

3. Formula Unit Mass = Sum of atomic masses of all the atoms in a formula unit of an ionic compound 

4.  

a. To convert given mass in grams into moles 

No.of moles (n) = given mass in grams (m)/Molar mass in gram mol-1(M) 

i.e. n = m / M 

b. To convert given number of moles into grams: 

Mass in grams (m) = Number of moles (n) x Molar mass in gram mol-1(M) 

i.e. m = n x M 

c. To convert given number of moles of atoms into number of atoms: 

Number of Atoms (N) = Number of moles (n) x Avogadro’s number (N0) 

i.e. N = n x N0 

d. To convert given number of moles of molecules into number of atoms: 

Number of Molecules (N) = Number of moles (n) x Avogadro’s number (N0) 

i.e. N = n x N0 

e. To convert given number of atoms or molecules into moles: 

Number of Moles (n) = Given number of atoms or molecules (N) / Avogadro’s number (N0) 

i.e. N = n / N0 


