
MODULE -2 

BALANCING CHEMICAL EQUATIONS 

Variety of chemical reactions take place around us. Like, rusting of iron, curdling of milk, 
burning of fuel, growth of plants and human beings, grapes getting fermented, cooking food, 
boiling of egg and so on. In all these cases, the nature and the identity of the initial substance 
has somewhat changed. A new substance is formed which has a different chemical 
composition than the starting materials.This means a chemical change takes place. Therefore, 
whenever a chemical change occurs, we can say that a chemical reaction has taken place. 

PHYSICAL CHANGE AND CHEMICAL CHANGE: 

S.No Physical change Chemical change  

1 
A change which alters only the physical 
properties but the molecular composition 
remains totally unaltered. 

A change which alters all the physical 
properties and the molecular composition 
is called chemical change. 

2 No new results are formed as a result of 
physical change. 

A new substance is always formed as a 
result of chemical change. 

3 The change is temporary.  The change is permanent.  
4 The change is reversible.  The change is irreversible.  

5 No energy change takes place as a result of 
physical change.  

Energy changes takes place as a result of 
chemical change. 

6 Mass of a substance undergoing physical 
change remains totally unaltered.  

Mass of a substance gets totally altered 
during a chemical change. 

 

Examples of physical change:- Melting of wax, boiling of water, freezing of water, melting 
of ice, dissolution of sugar in water, cutting of wood, heating of zinc oxide, heating of 
camphor, heating of ammonium chloride, dissolution of sulphur in carbon disulphide. 
 
Examples of chemical change:- Burning of candle, souring of milk, burning of camphor, 
burning of wood or paper, rancidification of butter, digestion of food, rusting of iron, 
photosynthesis, combustion of fuel, electrolysis of water. 
 
CHEMICAL REACTIONS:- 

Chemical reactions are processes in which substances change into other substances. Atoms 
are re-arranged during a chemical reaction, they are not changed by the reaction.  

OR 

Interaction of two or more chemicals that produces one or more new chemical compounds, or 
alters the properties of the mixed chemicals. Most reactions require heat, pressure, radiation, 
other conditions, and/or the presence of accelerators (catalysts). 

 



HOW DO WE KNOW WHETHER A CHEMICAL REACTION HAS TAKEN PLACE OR 
NOT: -  

Following observations would help us to determine whether a chemical reaction has taken 
place: 

(i)  Change in state 

(ii) Change in colour 

(iii) Evolution of a gas 

(iv) Change in temperature 

(v) Noticeable odour (after reaction has begun) 

(vi) Formation of a precipitate 

CHEMICAL EQUATIONS:- 

Chemical reactions are represented on paper by chemical equations. For example, hydrogen 
gas (H2) can react (burn) with oxygen gas (O2) to form water (H2O). The chemical equation 
for this reaction is written as: 

 

The '+' is read as 'reacts with' and the arrow '' means 'produces'. The chemical formulas on the 
left represent the starting substances, called reactants. The substances produced by the 
reaction are shown on the right, and are called products. The numbers in front of the formulas 
are called coefficients (the number '1' is usually omitted). 

 

Because atoms are neither created nor destroyed in a reaction, a chemical equation must have 
an equal number of atoms of each element on each side of the arrow (i.e. the equation is said 
to be 'balanced'). 

 

 



STEPS INVOLVED IN WRITING A BALANCED EQUATION FOR A CHEMICAL 
REACTION:- 

 (A) Let us consider the combustion of methane.  

(1) First an unbalanced equation is written. 

(2) The number of different atoms on the reactant side and the product side are counted. 

(3) These atoms on the on the reactant side and the product side they are balanced by putting 
numbers on whichever side it is necessary (Hit and Trial method). 

(4) The physical state of each substance can be indicated by using the symbols (g), (l), and (s) 
(for gas, liquid and solid, respectively) 

It should also be always kept in mind that mass can neither be created nor destroyed in a chemical 
reaction (Law of Conservation of Mass). That is, the total mass of the elements present in the 
products of a chemical reaction has to be equal to the total mass of the elements present in the 
reactants. 

                                                 

 

                                                   

 

                                                  

 

                                     

 

 

 

 



(B) Let us consider another example: Balance, Cu (OH) 2 + HNO3 → Cu (NO3) 2 + H2O 

(1) First, create your table.  

                                        

Whenever you’re balancing equations, it is usually best to balance the elements that are 
present in the fewest molecules (here, Cu and N), and then balance the elements that are 
present in more molecules. Usually, H and O are present in many of the molecules and are 
balanced last. 

(2) Cu (OH) 2 + 2HNO3 → Cu (NO3) 2 + H2O 

                                        

(3) H and O are balanced last. 

                                       

                           Cu (OH) 2 + 2HNO3 → Cu (NO3) 2 + 2H2O 

 

 

 

 

 

 

 



Chemical Reactions and Equations  

Some textual exercises solved: 
1) Write the balanced equation for the following chemical reactions. 

(i) Hydrogen + Chlorine →Hydrogen chloride 
 
    H2 (g) + Cl2 (g) → 2 HCl (g) 
 
(ii) Barium chloride + Aluminium sulphate → Barium sulphate + Aluminium chloride 
 
     3 BaCl2 (aq) + Al2 (SO4) 3 (aq) → 3 BaSO4 (s) + 2 AlCl3 (aq) 
 
(iii) Sodium + Water →Sodium hydroxide + Hydrogen 

      2 Na (s) + 2 H2O (l) → 2 NaOH (aq) + H2 (g) 

2) Write a balanced chemical equation with state symbols for the following reactions. 
 
(i) Solutions of barium chloride and sodium sulphate in water react to give insoluble barium 
sulphate and the solution of sodium chloride. 
 
    BaCl2 (aq) + Na2SO4 (aq) → BaSO4 (s) + 2NaCl (aq) 
 
(ii) Sodium hydroxide solution (in water) reacts with hydrochloric acid solution (in water) to 
produce sodium chloride solution and water. 

    NaOH (aq) + HCl (aq) → NaCl (aq) + H2O (l) 

3) Translate the following statements into chemical equations and then balance them. 
 
(a) Hydrogen gas combines with nitrogen to form ammonia. 
 
     3 H2 (g) + N2 (g) → 2 NH3 (g) 

(b) Hydrogen sulphide gas burns in air to give water and sulphur dioxide. 
 
     2 H2S (g) + 3 O2 (g) → 2 H2O (g) + 2 SO2 (g) 
 
(c) Barium chloride reacts with aluminium sulphate to give aluminium chloride and a 
precipitate of barium sulphate. 
 
    3 BaCl2 (aq) + Al2 (SO4) 3 (aq) → 3 BaSO4 (s) + 2 AlCl3 (aq) 
 
(d) Potassium metal reacts with water to give potassium hydroxide and hydrogen gas. 

    2 K (s) + 2 H2O (l) → 2 KOH (aq) + H2 (g) 



4) Write the balanced chemical equations for the following reactions. 
 
(a) Calcium hydroxide + Carbon dioxide →Calcium carbonate + Water 
 
     Ca (OH) 2 (aq) CO2 (g) → CaCO3 (s) + H2O (l) 
 
(b) Zinc + Silver nitrate → Zinc nitrate + Silver 
 
     Zn (s) 2 AgNO3 (aq) → Zn (NO3) 2 (aq) + 2 Ag(s) 
 
(c) Aluminium + Copper chloride → Aluminium chloride + Copper 
 
     Al (s) + CuCl2 (aq) → AlCl3 (aq) + Cu (s) 
 
(d) Barium chloride + Potassium sulphate →Barium sulphate + Potassium chloride 
 
     BaCl2 (aq) + K2 SO4 (aq) → BaSO4 (s) + 2 KCl (aq) 
 
5) Write equations for the reactions of 
 
(i) iron with steam 
 
     3 Fe (s) + 4 H2O (g) → Fe3O4 (aq) + 4 H2 (g) 
 
(ii) calcium and potassium with water 
 
       Ca (s) + 2 H2O (l) → Ca (OH) 2 (aq) + H2 (g) 
 
      2 K (s) + 2 H2O (l) → 2 KOH (aq) + H2 (g) 
 
 
 

 

 

 

 

 


