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SCIENCE – CHAPTER 01 

Chemical Reactions and Equations 

Chemical Reaction:  

The transformation of chemical substance into another chemical substance is known 
as Chemical Reaction. For example: Rusting of iron, the setting of milk into curd, 
digestion of food, respiration, etc 

Example: The burning of magnesium in the air to form magnesium oxide is an 
example of a chemical reaction 

(KNOW IT: Magnesium metal is highly reactive. In stored conditions, it reacts with oxygen 
to form magnesium oxide over its outer layer. To remove this layer and to expose the underlying 
metal into air, the magnesium ribbon is cleaned by sandpaper) 

The substances which take part in a chemical reaction are called reactants.The new 
substances produced as a result of a chemical reaction are called products 

Changes to determine that the chemical reaction has taken place are 

▪ Change in state 
▪ Change in colour 
▪ Evolution of gas 
▪ Change in temperature 

Chemical Equation:  

A chemical equation is the symbolic representation of a chemical reaction in the form 
of symbols and formulae, wherein the reactant entities are given on the left-hand side 
and the product entities on the right-hand side. 

Example: A + B → C + D 
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In this equation, A and B are called reactants and C and D are called the products. The 
arrow shows the direction of the chemical reaction. Condition, if any, is written 
generally above the arrow. 

(KNOW IT - Iron is more reactive than copper. When an iron nail is dipped in copper sulphate 
solution, iron forms its sulphate (iron sulphate) solution by displacing copper of copper 
sulphate. The colour of iron sulphate is green. So, colour change in solution appears) 

A chemical equation can be divided into two types: Balanced Chemical Equation and 
Unbalanced Chemical Equation 

Balanced Chemical Equation  

The chemical equation that shows the chemical reaction needs to be balanced. A 
balanced chemical equation occurs when the number of the atoms involved in the 
reactants side is equal to the number of atoms in the products side,  We must balance 
the chemical equation, otherwise it becomes skeletal chemical equation. 

(KNOW IT - According to the Law of Conservation of Mass, mass can neither be created nor 
destroyed in a chemical reaction. To obey this law, the total mass of elements present in 
reactants must be equal to the total mass of elements present in products) 

Example  

▪ H2(g) + Cl2(g) ➝ 2HCl(g) 

▪ 3BaCl2(s) + Al2(SO4)3(s) ➝ 3BaSO4 + 2Al2Cl3(s) 

▪ 2Na(s) + 2H2O(l) ➝ 2NaOH(aq) + H2(g) 
▪ Zn + H2SO4  →  ZnSO4  + H2 

▪ 3Fe (s) + 4H2O (g) →  Fe3O4  (s) + 4H2 (g) 

Unbalanced Chemical Equation 

If the number of atoms of each element in reactants is not equal to the number of atoms 
of each element present in the product, then the chemical equation is called 
Unbalanced Chemical Equation. 

Types of chemical reaction 

Combination reaction 
 
Such a reaction in which a single product is formed from two or more reactants is 
known as a combination reaction. A general combination reaction can be represented 
by the chemical equation is A + B → AB 
CaO (s) + H2O (l) → Ca(OH)2 (aq) 
 

▪ Burning of coal: C (s) + O2 (g) → CO2 (aq) 
▪ Formation of water: H2 (g) + O2 (g) →  H2O (aq) 
▪ Burning of natural gas (Methane): CH4 (g) + O2 (g) →  CO2 (g) + H2O (l) 
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Exothermic Chemical Reaction  

Reactions in which heat is released along with the formation of products are called 
exothermic chemical reactions. 

Eg: CH4(g)+2O2(g) ➝ CO2(g) + 2H2O(g) 

(KNOW IT - During digestion complex molecules of food are broken into simpler molecule 
such as glucose. This glucose combines with oxygen in the cells of our body and provides 
energy. Therefore, respiration is considered an exothermic reaction) 

Endothermic Chemical Reaction  

Reactions in which energy is absorbed are known as endothermic reactions. 

Eg - 6CO2 + 6H2O(l) ➝ C6H12O6(aq) + 6O2(g) 

Decomposition reaction 

When single reactant breaks down to give simpler products. This is a decomposition 
reaction, they are the exact opposite of combination reactions in which two or more 
substances combine to give a new substance, A general decomposition reaction can be 
represented as AB → A + B 

▪ ZnCO3(s) → ZnO(s) + CO2(g) 
▪ CaCO3(s) −→ CaO(s) + CO2(g) 
▪ 2Fe(OH)3(s) → Fe2O3(s) + 3H2O(l) 

Displacement reaction 

Displacement reaction is a chemical reaction in which a more reactive element 
displaces a less reactive element from its compound. Both metals and non-metals take 
part in displacement reactions. A general displacement reaction can be represented by 
using a chemical equation as A + BC → AC + B 

Displacement reaction takes place only when ‘A’ is more reactive than B. If ‘B’ is more 
reactive than ‘A’, then ‘A’ will not displace ‘C’ from ‘BC’ and reaction will not be 
taking place. 

▪ Zn(s) + 2HCl(aq) → ZnCl2(aq) + H2(g) 
▪ Zn(s) + CuSO4(aq) → ZnSO4(aq) + Cu(s) 
▪ Fe (s) + CuSO4 (aq) →  FeSO4 (g) + Cu (s) 
▪ Pb (s) + CuCl2 (aq) →  PbCl2 (aq) + Cu (s) 

Double Displacement reaction 

 A double displacement reaction, also known as a double replacement reaction or 
metathesis, is a type of chemical reaction where two compounds react, and the 
positive ions (cation) and the negative ions (anion) of the two reactants switch places, 
forming two new compounds or products.  
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A general displacement reaction can be represented by using a chemical equation as 
AB + CD → AC + BD 

▪ Na2(SO)4 (aq) + BaCl2 (aq) →  BaSO4 (s) + NaCl (aq) 
▪ BaCl2(aq) + Na2SO4(aq) → BaSO4(s) (Precipitate) + 2NaCl(aq) 
▪ NaOH(aq) + HCl(aq) → NaCl(aq) + H2O(l) 

Precipitation Reaction 

The reaction in which precipitate is formed by the mixing of the aqueous solution of 
two salts is called Precipitation Reaction 

Neutralization Reaction 

The reaction in which an acid reacts with a base to form salt and water by an exchange 
of ions is called Neutralization Reaction. 

Oxidation 

Addition of oxygen or non-metallic element or removal of hydrogen or metallic 
element from a compound is known as Oxidation. 

Elements or compounds in which oxygen or non-metallic element is added or 
hydrogen or metallic element is removed are called to be Oxidized. 
 
Reduction 

Addition of hydrogen or metallic element or removal of oxygen or non-metallic 
element from a compound is called Reduction. 

The compound or element which goes under reduction in called to be Reduced 

Oxidizing agent: 

The substance which gives oxygen for oxidation is called an Oxidizing agent.The 
substance which removes hydrogen is also called an Oxidizing agent. 

(KNOW IT - Oxidation is the process which involves loss of electrons but reduction is the 
process which involves gain of electrons.) 

Reducing agent: 

The substance which gives hydrogen for reduction is called a Reducing agent. The 
substance which removes oxygen is also called a Reducing agent 
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Redox Reaction  

The reaction in which oxidation and reduction both take place simultaneously is called 
Redox reaction (The substance which gets oxidised is the reducing agent / The 
substance which gets reduced is the oxidizing agent) 

Corrosion 
The process of slow conversion of metals into their undesirable compounds due to 
their reaction with oxygen, water, acids, gases etc. present in the atmosphere is called 
corrosion. 

Rusting – Iron when reacts with oxygen and moisture forms red substance called rust. 

(KNOW IT - Iron articles are painted to prevent them from rusting. When painted, the contact 
of iron articles with atmospheric moisture and the air is cut off. Hence, rusting is prevented) 

Methods to Prevent Rusting 
▪ By painting. 
▪ By greasing and oiling. 
▪ By galvanisation. 

(KNOW IT - Copper objects lose their lustre and shine after some time because the surface of 
these objects acquires a green coating of basic copper carbonate, CuCO3.Cu(OH)2 when 
exposed to air / The surface of silver metal gets tarnished (becomes dull) on exposure to air, due 
to the formation of a coating of black silver sulphide(Ag2S) on its surface by the action of H2S 
gas present in the air) 

Rancidity 

The taste and odour of food materials containing fat and oil changes when they are 
left exposed to air for a long time. This is called Rancidity. It is caused due to the 
oxidation of fat and oil present in food materials. 

Methods to prevent rancidity 
▪ By adding anti-oxidant. 
▪ Vacuum packing. 
▪ Replacing air by nitrogen. 
▪ Refrigeration of foodstuff. 

(KNOW IT - Oil and fat containing food items are flushed with nitrogen to prevent the items 
from getting oxidised which may result in rancidity of such products. When fats and oils are 
oxidised, they become rancid and their smell and taste change. Nitrogen provides an inert 
atmosphere for them) 
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