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Chapter 01: Chemical Reactions and Equations
  
 
  

Syllabus 
 
1.0  Introduction 

1.1  Chemical equations 

1.2  Types of chemical reactions 

1.3  Oxidation reactions in everyday life 
 
  
   
1.0 Introduction 
  
 Whenever a chemical change occurs, it is said 
that a chemical reaction has taken place. Following 
observations help 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  
1.1 Chemical equations 
  
 Chemical reaction is a process in which one or 
more substances, called reactants, undergo a 
chemical change to produce new substances called 
products.  
The properties of the products are different from that 
of the reactants. 
Chemical reactions are represented in terms of 
chemical equations.   
 Different ways of representing a chemical 

reaction: 
i. Word equation: It is represented using 

names of reactants and products. 
 eg. Magnesium + Oxygen  

 Magnesium oxide 
ii. Skeletal chemical equation: It is 

represented using symbols and formulae of 
reactants and products. It is an unbalanced 
chemical equation. 

 If the number of atom(s) of each element in 
the reactants is not equal to the number of 
atom(s) of that element in the products, then 
the chemical equation is said to be an 
unbalanced chemical equation. 

 eg. Mg + O2  MgO  
iii. Balanced chemical equation: It is 

represented using symbols and formulae of 
reactants and products. It may include 
physical states and reaction conditions. 

 A chemical equation in which the numbers 
of atoms of each element on both the sides 
of the equation are equal is called a balanced 
chemical equation. 

 eg. 2Mg(s) + O2(g)  2MgO(s)  
 Balancing of chemical equation: 
 Consider the following reaction: 
 Fe + H2O  Fe3O4 + H2 
 In above reaction, only one iron (Fe) atom is 

present on the left hand side (LHS) while 
three iron (Fe) atoms are present on the right 
hand side (RHS). Therefore, it is an 
unbalanced chemical equation. 

Steps involved in the balancing of a chemical 
equation:  
Step I – Rewrite the given equation as it is and draw 
a box around each chemical formula on the LHS and 
RHS. Do not change anything inside the boxes while 
balancing the equation. 
 
 
 
Step II  Write the number of atoms of elements 
present in reactants and in products in a tabular 
form. 

Name of 
element 

Number of 
atoms in 
reactants 

(LHS) 

Number of 
atoms in 

products (RHS) 

Iron (Fe) 1 3 
Hydrogen (H) 2 2 
Oxygen (O) 1 4 

 
Step III  Identify and start balancing with the 
compound that contains the maximum number of 
atoms. It may be a reactant or a product. From that 
compound, select the element which has the 
maximum number of atoms. Thus, from the given 
equation, compound Fe3O4 and the element oxygen 
in it should be selected. 
There are four oxygen atoms on the RHS and only 
one on the LHS. 

(unbalanced equation)

Fe      +      H2O          Fe3O4   +     H2        ….(i) 

01.   Chemical Reactions and Equations

Chapter At a Glance
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 Atoms of 
oxygen 

In 
reactants 

In 
products 

i. Initial 1 (in H2O) 4 (in Fe3O4) 
ii. To balance 1  4 4 

 
Thus, to balance the oxygen atoms on both sides, put 
coefficient ‘4’ before the formula ‘H2O’ on the LHS. 
Now, the partly balanced equation becomes 
 
 
  
Step IV  In equation (ii), Fe and H atoms are still 
not balanced. Select any one of these elements to 
proceed further. 
There are eight hydrogen atoms on the LHS and only 
two on the RHS.  

 Atoms of 
hydrogen 

In 
reactants 

In  
products 

i. Initial 8 (in 4H2O) 2 (in H2) 
ii. To balance 8 2  4  

Thus, to balance the hydrogen atoms on both sides, 
put coefficient ‘4’ before the formula ‘H2’ on the 
RHS. 
The equation would now be 
 
 
  
Step V  In the equation (iii), the third element i.e., 
iron (Fe) is still not balanced. 
There are three iron atoms on the RHS and only one 
on the LHS.  

 Atoms of 
iron 

In 
reactants 

In  
products 

i. Initial 1 (in Fe) 3 (in Fe3O4) 
ii. To balance 1  3 3  

Thus, to balance the iron atoms on both sides, put 
coefficient ‘3’ before the symbol ‘Fe’ on the LHS. 
The equation would now be  
 
 
Step VI  Check the correctness of the balanced 
equation by counting the atoms of each element on 
both sides of the equation.  

Name of 
element 

Number of 
atoms in 
reactants 

(LHS) 

Number of 
atoms in 
products 

(RHS) 
Iron (Fe) 3 3 
Hydrogen (H) 8 8 
Oxygen (O) 4 4  

Write the correct balanced equation (without the 
boxes) as follows: 
3Fe   +   4H2O      Fe3O4    +   4H2          ....(v) 
                                                (balanced equation) 

Note: 
i. The above method of balancing chemical 

equation is called hit and trial method as the 
trials are made to balance the equation by 
using the smallest whole number coefficient. 

ii. Many other chemical equations can be 
balanced by carrying out the similar steps as 
shown above.  

Step VII  Writing symbols of physical states of 
reactants and products: 
By writing the physical states of reactants and 
products, a chemical equation becomes more 
informative. 
i. Solid state is represented by symbol (s).  
ii. Liquid state is represented by symbol (l). 
iii. Gaseous state is represented by symbol (g). 
iv. Aqueous solution is represented by symbol 

(aq). 
 
The balanced equation (v) becomes  
 
  
  
Note: 
i. The symbol (g) is used with H2O to indicate 

that in this reaction water is used in the form 
of steam. 

ii. Physical states are usually not included in a 
chemical equation unless it is necessary to 
specify them. 

 
iii. Writing the condition in which reaction 

takes place: The condition in which 
reaction takes place is generally written 
above or below the arrow of a chemical 
equation. 

 eg. 
 
 
1.2 Types of chemical reactions 
 
 Classification of chemical reactions based 

on chemical change: 
i. Combination reaction: 
 In this reaction, two or more reactants 

combine to form a single product.  
 eg. 
 
  
ii. Decomposition reaction: 
 In this reaction, single reactant breaks down 

to form two or more simpler products. 
 eg.  
    

(partly balanced equation)

Fe      +  4  H2O          Fe3O4    + 4  H2     ….(iii)

(partly balanced equation)

Fe      +  4  H2O          Fe3O4   +     H2        ….(ii)

3  Fe      +  4  H2O          Fe3O4    + 4   H2     .…(iv)

  C(s)      +     O2(g)      CO2(g)
Carbon Carbon 

dioxide
Oxygen

CO(g)   +   2H2(g) 340atm  CH3OH(l) 
Carbon 

monoxide
MethanolHydrogen

CaCO3(s)  Heat   CaO(s)     +  CO2(g) 
Calcium 
carbonate 

(Limestone)

Calcium 
oxide 

(Quick lime) 

Carbon
dioxide

Iron
3Fe(s)  +  4H2O(g)    Fe3O4(s)  +  4H2(g)

Oxide 
of Iron 

[Iron (II, III)
oxide] 

Water 
vapour
(Steam)

Hydrogen
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iii. Displacement reaction: 
 In this reaction, more reactive element 

displaces less reactive element from its 
compound. 

 eg. Zn(s) + CuSO4(aq)  ZnSO4(aq) +  Cu(s) 
           Zinc        Copper                  Zinc           Copper 
                 sulphate       sulphate  
iv. Double displacement reaction: 
 In this reaction, there is an exchange of ions 

between the reactants.  
 eg.  
 
   
v. Precipitation reaction: 
 The reaction which involves formation of 

precipitate (insoluble substance) is known as 
precipitation reaction. 

 eg. 
 
 
   
vi. Oxidation-reduction reaction (Redox 

reaction): 
 Oxidation is the process in which a 

substance gains oxygen or loses hydrogen. 
Reduction is the process in which a 
substance gains hydrogen or loses oxygen. 

 The reaction in which one reactant gets 
oxidised and the other reactant or the same 
reactant gets reduced is called as oxidation-
reduction reaction or redox reaction. 

 Oxidation and reduction reactions always 
occur simultaneously. 

 eg. 
 
 
 
  
 Classification of chemical reactions based 

on energy change: 
i. Exothermic reactions: Reactions 

accompanied by evolution of heat are called 
exothermic reactions. 

eg.  
 
  
ii. Endothermic reactions: Reactions in which 

energy is absorbed are called endothermic 
reactions. 

eg.  
   

1.3 Oxidation reactions in everyday life 
 
 Corrosion:  
 Metals get attacked by substances around it 

such as moisture, acids, etc. Metal is said to 
‘corrode’ due to this attack and the process is 
called corrosion. 

 Many metals like iron, silver, copper, etc. get 
corroded. However, corrosion of iron is a 
serious problem as enormous amount of 
money is spent every year to replace damaged 
iron.    

 Rancidity: 
 Rancidification is a process in which 

substance containing fats and oils gets 
oxidised and their odour or taste becomes 
disagreeable, when kept for long time. 
Following methods can prevent 
rancidification of foods: 

 i. Addition of antioxidants to food 
 ii. Use of nitrogen gas 
 iii. Use of airtight containers. 
 
 
  
NCERT Exemplar MCQs 
 
1. Which of the following is not a physical 

change? 
 (A) Boiling of water to give water vapour 
 (B) Melting of ice to give water 
 (C) Dissolution of salt in water 
 (D) Combustion of Liquefied Petroleum 

Gas (LPG)  
2. The following reaction is an example of a 

_______.   
 4NH3(g)

 + 5O2(g)   4NO(g) + 6H2O(g) 
 (i) displacement reaction 
 (ii) combination reaction 
 (iii) redox reaction 
 (iv) neutralisation reaction 
 (A) (i) and (iv) (B) (ii) and (iii) 
 (C) (i) and (iii) (D) (iii) and (iv) 
Hint: The given reaction is a displacement 

reaction as hydrogen (H) in NH3 is displaced 
by oxygen (O). It is also an example of 
redox reaction as oxidation and reduction 
reactions occur simultaneously.  

3. Which of the following statements about the 
given reaction are correct? 

 3Fe(s) + 4H2O(g)  Fe3O4(s)  +  4H2(g) 
 (i) Iron metal is getting oxidised. 
 (ii) Water is getting reduced. 
 (iii) Water is acting as a reducing agent. 
 (iv) Water is acting as an oxidising agent. 
 (A) (i), (ii) and (iii) (B) (iii) and (iv) 
 (C) (i), (ii) and (iv) (D) (ii) and (iv) 

Na2SO4(aq)  +  BaCl2(aq)    BaSO4(s)   + 2NaCl(aq)
Sodium 
sulphate

Barium 
sulphate

Sodium
chloride

Barium 
chloride

Pb(NO3)2(aq) + 2KI(aq)   2KNO3(aq) + PbI2(s)
Lead nitrate Potassium 

iodide 

Potassium
nitrate 

Lead  
iodide 
 (ppt.) 

2Pb(NO3)2(s) Heat  2PbO(s) +  4NO2(g)  +  O2(g)  
Lead 

nitrate
Lead 
oxide

Nitrogen
dioxide

Oxygen

CuO + H2 Heat  Cu + H2O 

Oxidation

Reduction 

Multiple Choice Questions

CH4(g)  +  2O2(g)  CO2(g) + 2H2O(g) + Heat 
Methane Carbon 

dioxide
Oxygen Water 

vapour 
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Hint: In the given reaction, there is addition of oxygen 

to iron metal and it is oxidised. Also, there is 
removal of hydrogen from the water and thus, 
water is reduced. A substance which causes 
oxidation of other chemical species in a chemical 
reaction and itself undergoes reduction is known 
as an oxidising agent. Thus, in given reaction, 
water is acting as an oxidising agent. 

 
4. Which of the following are exothermic 

processes? 
 (i) Reaction of water with quick lime  
 (ii) Dilution of an acid 
 (iii) Evaporation of water 
 (iv) Sublimation of camphor (crystals) 
 (A) (i) and (ii) (B) (ii) and (iii) 
 (C) (i) and (iv) (D) (iii) and (iv) 
Hint: When water reacts with quick lime, calcium 

hydroxide is formed along with release of 
heat. Thus, it is an exothermic reaction. 

 The process of diluting a concentrated acid is 
a highly exothermic process. 

 Evaporation of water and sublimation of 
camphor are examples of endothermic reactions. 

 
5. Three beakers labelled as A, B and C each 

containing 25 ml of water were taken. A small 
amount of NaOH, anhydrous CuSO4 and NaCl 
were added to the beakers A, B and C 
respectively. It was observed that there was an 
increase in the temperature of the solutions 
contained in beakers A and B, whereas in case 
of beaker C, the temperature of the solution 
falls. Which one of the following statement(s) 
is (are) correct? 

 (i) In beakers A and B, exothermic process 
has occurred. 

 (ii) In beakers A and B, endothermic 
process has occurred. 

 (iii) In beaker C, exothermic process has 
occurred. 

 (iv) In beaker C, endothermic process has 
occurred. 

 (A) (i) only (B) (ii) only 
 (C) (i) and (iv) (D) (ii) and (iii) 
 
6. A dilute ferrous sulphate solution was 

gradually added to the beaker containing 
acidified potassium permanganate solution. 
The light purple colour of the solution faded 
and finally disappeared. Which of the following 
is the correct explanation for the observation? 

 (A) KMnO4 is an oxidising agent, it 
oxidises FeSO4. 

 (B) FeSO4 acts as an oxidising agent and 
oxidises KMnO4. 

 (C) The colour disappears due to dilution; 
no reaction is involved.  

 (D) KMnO4 is an unstable compound and 
decomposes in presence of FeSO4 to a 
colourless compound. 

Hint: Potassium permanganate (KMnO4) in 
presence of dil. H2SO4, i.e., in acidic medium 
acts as strong oxidising agent. In acidic 
medium, KMnO4 oxidises ferrous sulphate to 
ferric sulphate. 

  
 
 
 
 
  
7. Which among the following is (are) double 

displacement reaction(s)? 
 (i) Pb + CuCl2  PbCl2 + Cu 
 (ii) Na2SO4 + BaCl2  BaSO4 + 2NaCl 
 (iii) C + O2   CO2 
 (iv) CH4 + 2O2  CO2 + 2H2O 
 (A) (i) and (iv) (B) (ii) only 
 (C) (i) and (ii) (D) (iii) and (iv)  
8. Which among the following statement(s) is 

(are) true? Exposure of silver chloride to 
sunlight for a long duration turns it grey due to  

 (i) the formation of silver by 
decomposition of silver chloride 

 (ii) sublimation of silver chloride 
 (iii) decomposition of chlorine gas from 

silver chloride 
 (iv) oxidation of silver chloride 
 (A) (i) only (B) (i) and (iii) 
 (C) (ii) and (iii) (D) (iv) only  
9. Solid calcium oxide reacts vigorously with 

water to form calcium hydroxide accompanied 
by liberation of heat. This process is called 
slaking of lime. Calcium hydroxide dissolves 
in water to form its solution called lime water. 
Which among the following is (are) true about 
slaking of lime and the solution formed? 

 (i) It is an endothermic reaction. 
 (ii) It is an exothermic reaction. 
 (iii) The pH of the resulting solution will 

be more than seven. 
 (iv) The pH of the resulting solution will 

be less than seven.  
 (A) (i) and (ii) (B) (ii) and (iii)  
 (C) (i) and (iv) (D) (iii) and (iv) 
Hint: Slaking of lime is accompanied by liberation 

of heat, hence it is an exothermic reaction. 
 Calcium hydroxide is an alkali and its 

aqueous solution (i.e., lime water) turns red 
litmus blue. Thus, the pH of the solution 
will be more than seven. 

2KMnO4 + 8H2SO4+10FeSO4 K2SO4+5Fe2(SO4)3 

+ 2MnSO4 + 8H2O

Ferrous 
sulphate 

Ferric 
sulphate

Potassium 
permanganate

Manganese 
sulphate 

Potassium
sulphate

Sulphuric
acid 

Water




