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INTRODUCTION
Substances around us undergo various changes. These changes are broadly classified into two 
categories: Physical Changes and Chemical Changes.

PHYSICAL CHANGES 
Consider the following changes:
1] Ice [solid] when heated melts into water [liquid] and water [liquid] when heated further boils 

into vapour [gas]. We observe here a change in the physical nature of the substance. A solid 
changes into a liquid which further changes into a gas but the inherent nature of the substance 
does not change. Ice, water, and vapour all have same inherent composition of H O.2

2] When salt is dissolved in water the salt is said to have entered 
the aqueous state. But the chemical composition of salt remains 
unaltered. Salt remains salt even in an aqueous state. 

3] When a metal rod is bent or melted, when paper is torn, or 
when a tree trunk is cut, the inherent chemical composition of 
the substances remains unaltered.

In the above changes, only the physical traits of the substances are 
altered, but the internal structure or identity of the substance 
remains the same. Such changes are called Physical changes. Only 
molecules are rearranged in case of physical changes but the 
internal composition remains the same. No new substances are 
formed.

CHEMICAL CHANGES [CHEMICAL REACTIONS]
Consider another set of changes:
1] Paper burns to form ash 
2]  Log of wood burns to form charcoal, carbon dioxide and ash   
3]  When a few drops of lemon juice is added to milk, it turns into 

curd 
4]  Iron rusts to form iron oxide. 

In these changes, the original substance (paper, wood, milk and 
iron) changes into another substance (ash, coal, curd and iron oxide 
respectively) having a different chemical composition. Such 
changes are called chemical changes. The souring of milk when 
left at room temperature during summer, the rusting of iron when 



exposed to humid air for a long time, the ripening of fruits, the digestion of food, and the bursting of crackers are all 
examples of a chemical changes. In all the above instances the nature and identity of the original substances involved 
change due to the chemical reactions they undergo. Note that while physical reactions are reversible most chemical 
reactions are irreversible.

Chemical changes are the changes where substances react with one another chemically to form a new substance 

or substances. A process that involves these chemical changes is called a chemical reaction. During a chemical 
reaction the existing bonds between atoms break to form new bonds, leading to a rearrangement of atoms. The 
new substances thus formed have a new set of properties.

The substances that take part in the chemical reaction are called reactants. The new substances formed are called 

products. The following activity gives a better understanding of a chemical reaction.

n Take a piece of magnesium ribbon about 2 cm length; clean the surface using a sand paper.

n With the help of tongs hold the magnesium ribbon and burn it using a Bunsen burner.

n Observe the colour of the flame and collect the residue formed.

 Magnesium ribbon burns with a dazzling white flame and leaves behind a white residue.Observation: 

 Conclusion: When magnesium ribbon is burnt in the presence of oxygen it burns with a dazzling flame forming a white residue of 
magnesium oxide. 

 Magnesium and oxygen are the reactants and magnesium oxide is the product.

  Magnesium ribbon has to be cleaned using a sand paper before carrying out the reaction to remove the protective layer of Note:
magnesium oxide formed on it.  

 “During a chemical reaction only rearrangement of atoms takes place and there is no transformation of one atom into 
another atom.”

Activity

2 Mg (s) + O  (g) → 2MgO (s)2

Burning of Magnesium Ribbon

White Powder 
of MgO
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A metal reacts with oxygen to form metal oxide. 
Here, a metal and oxygen are the reactants. Metal 
oxide is the product. When a metal reacts with 
oxygen the bonds in the metal and oxygen molecule 
break and  new bonds are formed between the 
atoms of the metal and oxygen, giving metal oxide as 
the product. 

+METAL OXYGEN
METAL
OXIDE
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chemical reactions and equations

Every day we see different types of changes around 

us, like day turning into night, the seasons changing, 
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Physical and Chemical Changes

Changes Size

Changes Shape

Changes State

Something New is formed

Change in Colour

Energy is Released

Physical Changes Chemical Changes

Consider an iron metal 
is left exposed to 
humid atmosphere, the 
nature and the identity 
of the initial substance 
has somewhat changed 
[rusted].  Whenever a 
chemical change 
occurs, we can say that 
a chemical reaction has 
taken place.

l Representing a chemical change 
in the form of balanced chemical 
equation.

l Balancing the chemical equations.

l Identifying and classifying 
chemical equations.

l Predicting the products formed 
during reactions.

Learning Outcomes

Mg (s) + O  (g) → 2MgO (s)2

Burning of Magnesium Ribbon

When magnesium ribbon is burnt in the presence 

of oxygen it burns with a dazzling flame forming a 

white residue of magnesium oxide
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A chemical reaction is a process that leads to the 

transformation of one set of chemical substances to another. 

The substance (or substances) initially involved in a chemical 

reaction are called reactants which undergo chemical 

change to yield one or more products, which usually have 

properties different from the reactants.

In the adjacent chemical reaction, the reactants hydrogen 

and oxygen react together to yield water as the product.

CHARACTERISTICS OF CHEMICAL REACTION

CHEMICAL REACTIONS

+

2 H2  O2 2 H O2

Change in temperature 
Since the chemical reactions involve bond breaking and 

bond formation, energy is required for both the processes. 

Hence we see that some reactions are accompanied with 

either absorption of energy or with release of energy. For 

example, during respiration in our body the food(glucose) is 

converted chemically into carbon-dioxide and water, this 

process is accompanied with release of energy, this is 

evident during the breathing process, where see that the 

exhaled air is always hot.

Evolution of Gases 
some of the chemical reactions yield gaseous products, ie., one or more products 

formed during the 

process will be in 

the form of gases. 

F o r  e x a m p l e , 

w h e n  w e  a d d 

Formation of Precipitate 
During some of the chemical 

reactions that occur between 

solutions, it is seen that upon mixing 

solutions there is formation of solid 

insoluble precipitate which settles 

down. For example, when lead 

nitrate solution and potassium 

iodide are mixed, they yield a 

CHEMICAL EQUATIONS

A chemical equation is the symbolic representation of a 

Na Cl+
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WRITING A CHEMICAL EQUATION
In a chemical equation, the reactants is written on the left-

hand side and the products on the right-hand side separated 

by an arrow symbol “® ” (pointing towards products). The 

chemical formulas are connected by ‘+’ sign. The numerical 

coefcients next to the symbols and formulae represent the 

number of atoms/molecules. For ex. During respiration, 

glucose (C H O ) reacts with oxygen (O ) and yields carbon-6 12 6 2

di-oxide (CO ) and water (H O), it can be represented as, 2 2

C H O O CO +H O6 12 6 2 2  2 +   →

In the above equation, the number of carbon, hydrogen and 

oxygen atoms are not same on the reactant and product 

sides, such an equation is called as unbalanced or skeletal 

chemical equation.

BALANCED CHEMICAL EQUATION
The chemical equation needs to be balanced so that it follows 

the law of conservation of mass (mass can be neither 

created nor destroyed during a chemical reaction). A 

balanced chemical equation occurs when the number of the 

different atoms of elements in the reactants side is equal to 

that of the products side. Balancing chemical equations is a 

process of trial and error, in which the chemical equations are 

balanced using simple whole numbers.

In the above example of respiration the balanced chemical 

equation is as follows,

C H O  + O CO +H O6 12 6 2 2  2   →

H 2 2
O 2 1

Element Number of atoms in
reactants (LHS)

Number of atoms 
in Products (RHS)

H 2 2

O 1 4

Element
Number of atoms in

reactants (LHS)
Number of atoms 
in Products (RHS)

H 2 × 2 = 4  4

O 2 2

Element
Number of atoms in

reactants (LHS)
Number of atoms 
in Products (RHS)

H 4 4

O 2 2

Element
Number of atoms in

reactants (LHS)
Number of atoms 
in Products (RHS)
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Balance the following chemical equation.

Sodium Water  Sodium hydroxide Hydrogen +   + →
Step I: Writing unbalanced equation using chemical 

symbols and enclosing the formulas in brackets or 

by drawing boxes around them.

[Na] [H O] [NaOH] [H ]2 2 +   +→

Step 2: listing out number of atoms of different elements 

Na 1 1
H 2 1(NaOH)+2(H )=32

O 1 1

Element
Number of atoms in

reactants (LHS)
Number of atoms 
in Products (RHS)

Na 2
H 2(NaOH)+2(H )=42

O

1 × 2 = 2
4
2 2

Element
Number of atoms in

reactants (LHS)

Na 1
H 1 x 2(NaOH)+2(H )=42

O

1
2 ×2 = 4(H O)2

1 1

Element
Number of atoms in

reactants (LHS)
Number of atoms 
in Products (RHS)

Number of atoms 
in Products (RHS)

Na
H
O

2
4
2

2
2(NaOH)+2(H )=42

2

Element
Number of atoms in

reactants (LHS)
Number of atoms 
in Products (RHS)

BALANCING THE EQUATION - EXAMPLE 1

Sodium Reaction with Water

Balancing the chemical equation of photosynthesis, i.e.,

Step I:  Writing unbalanced equation using chemical 
symbols and enclosing the formulas in brackets 
or by drawing boxes around them.

 [CO ] [H O] [C H O ]  [H ]2 2 6 12 6 2 +    +→

Step 2:  listing out number of atoms of different 

elements present in the unbalanced equation.

Step 3: From the above table we get to know that all 

three elements are not balanced, so we try to 

balance it and start with carbon and hydrogen.

C

C

C

C

6

6

6

6

H

H

H

H

12

12

12

12

O

O

O

O

1

1 × 6 = 6

6

6

2

2 × 6 = 12

12

12

2(CO ) + 1(H O)=32 2

2 x 6 (CO ) + 1 x 62

(H O)=182

18

18

6(C H O ) + 2(O )=86 12 6 2

6 + 2 =8

6 + 2 × 6(O ) = 182

18

Element

Element

Element

Element

Number of atoms in
reactants (LHS)

Number of atoms in
reactants (LHS)

Number of atoms in
reactants (LHS)

Number of atoms in
reactants (LHS)

Number of atoms 
in Products (RHS)

Number of atoms 
in Products (RHS)

Number of atoms 
in Products (RHS)

Number of atoms 
in Products (RHS)

sunlight

chlorophyll

BALANCING THE EQUATION - EXAMPLE 2

sunlight

chlorophyll
6 CO  + 6  H O (l)               C H O  + 6O2 2 6 12 6 2

Light Energy

Photosynthesis

Carbon Dioxide Gas (CO )2

Glucose (C H O )6 12 6

Oxygen (O )2

Water (H O)2

HINTS TO BALANCING CHEMICAL EQUATION 

n Adjust the coefcients not the subscripts.
n Even/Odd – Multiply by 2 to make all 

even.
n Balance polyatomic ions as a whole.
n Check the balanced equation.

EXAMPLE:
Zns  + O ® ZnO + SO  [O 2 2

Chemical reactions are broadly classified into different categories as follows:

a] Combination reactions.
b] Decomposition reactions.

TYPES OF CHEMICAL REACTIONS

A B A B

COMBINATION REACTION

+

Mg (s) + O  (g) → 2MgO (s)2

Burning of Magnesium Ribbon
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Zinc Carbonate heated in a steel dish with a 
gas torch

DECOMPOSITION REACTIONS
I t 

i s 

Magnesium Reacts with Oxygen to form

Magnesium OxideMg O
Mg

O

2H O  2 2 O  22H O 2

Electrolytic Decomposition Reaction
The source of energy is electric current.

Electrolysis of Water: Electrolysis is breaking up 

of water molecule into its constituent elements i.e., 

hydrogen gas and oxygen gas.

2H O               2H O2 2 22            +  

a compound decomposing into two elements.

Electric Current
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Hydrogen Peroxide Water Oxygen

ELECTROLYSIS OF ALUMINUM

Carbon Anode

Iron 
Cathode

Electric
Power 
Source

Molten Cryolite, 
Na AlF , and Al O3 6  2 3

+3 –4Al + 12e 4Al

–26O
–3O + 12e2 

Molten Aluminum

Sunlight

Sunlight

Silver Chloride after Exposing to sunlight

Molten Aluminum

Displacement Decomposition
It is a chemical equation in which a more reactive element 

displaces a less reactive element from its aqueous solution.

In the displacement reactions -
i]  A more reactive metal may displace a less reactive 

metal: when an iron nail is placed blue coloured aqueous 

copper sulphate solution, it is seen that iron fromthe nail 

displaces copper from its solution and the copper displaced is 

seen as reddish brown the blue solution turns pale green due 

to formation of ferrous sulphate.

CuSO    +  Fe           FeSO   + Cu 4 4(aq) (s) (aq) (s)

Iron displacing Copper from 
Copper Sulphate solution

Chlorine displacing bromine in 
Potassium bromide solution

Scan this image with Zen AR App

ii] A more reactive non-metal may displace a less reactive 

iii] Displacement of hydrogen by reactive metals: When 

reactive metals react with water or dilute acids, they 

displace hydrogen from them.  When sodium reacts with 

water, it displaces hydrogen from it. This reaction of sodium 

with water is vigorous and a lot of heat is liberated during the 

reaction. 

2Na   + 2H O           2NaOH   + H  2 2 (s) (l) (aq) (g)

 Similar reaction is seen, when metals react with dilute acids, 

Magnesium
Ribbon

HCl

Magnesium Reacting with Hydrochloric acid

Double Displacement Reaction
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Both solutions are 0.1 M concentration and have few drops of 

universal indicator added. Initially, the acidic solution remains 

red because base is neutralized but acid is in excess. Then 

Reaction Type Explanation General Formula

Combination

Decomposition

Precipitation

Neutralisation

Combustion

Displacement

Two or more compounds 

Oxygen combines with a 
compound to form 

One element trades places with another element in the 
compound.

A + B → AB 

AB → A + B 

A + soluble salt B → 

precipitate + Soluble Salt C

acid + salt → salt + water

A + O → H O + CO2 2 2

A + BC→ AC + B 

REDOX REACTIONS

The chemical reactions are further classified into reduction 

and oxidation reactions based on addition and removal of 

oxygen or hydrogen to the compounds or elements. The 

reduction and oxidation always takes place simultaneously 

and hence generally they are referred to as REDOX 

reactions.

Cut Apple turning to brown is an 
example for Redox Reaction
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Reduction Reaction
Reduction

Lose Hydrogen: Oxidation

Gain Hydrogen: Reduction

Oxidation

Fe O 3CO 2Fe + 3CO2 3 2 +            

2NH 3Br    N  + 6HBr3 2 2 +            

EXOTHERMIC AND ENDOTHERMIC REACTIONS

Exothermic Reaction
The chemical reactions in which energy is released. Eg: All 
combustion and combination reactions are Exothermic.

CH  (g)4 2O  (g)2 CO  (g)2 2H O (g)2

2H O                      2H  + O2 2 22

Electrolysis

C H  + O           CO + H O+ DHx y 2 2 2    

Combustion of Coal is an example for Exothermic Reaction

Electrolysis of Water is an example for Endothermic Reaction

WHICH IS WHICH? – EXOTHERMIC OR ENDOTHERMIC

COMBUSTION OF FUELS – EXOTHERMIC

FIRING A CANNON – EXOTHERMIC

CELLULAR RESPIRATION – EXOTHERMIC

COOKING A STEAK – ENDOTHERMIC

PHOTOSYNTHESIS – ENDOTHERMIC

A COLD PACK – ENDOTHERMIC

 EFFECTS OF OXIDATION REACTIONS IN DAILY LIFE

Oxidation reactions play a very important role in our daily life, oxidation of food is 

nothing but respiration which provides us with the energy required 

for our daily work, but at the same time there are some oxidation 

reactions which are undesirable and also cause a lot of damage, for 

CORROSION
Corrosion is a slow process of eating away of metals due to their reaction with oxygen in 

the air, moisture and some chemicals (mainly acids). When gets corroded, the 

phenomenon is known as rusting of iron and the reddish brown layer formed on the 

surface of iron due to oxidation is known as rust.

Iron before and after Corrosion
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Rancidity
it is a slow process of oxidation of oils and fats present in the food 
stuff leading to undesirable odour and taste of food.

Methods to prevent Rancidity: 
Ÿ Storing the food stuff in air-tight containers.
Ÿ Refrigeration of food/ cold storage.
Ÿ Oily packed food packets like chips and wafers are flushed/ filled 

with nitrogen(less reactive and expels oxygen, hence prevents 
oxidation)

Ÿ Chemical Preservation: adding chemicals like BHA (Butylated 
Hydroxyl Anisoline) and BHT(Butylated Hydroxyl Toluene).

Oxygen reacting with double bonds of Unsaturated Fatty Acid (UFA) molecules causing Rancidity.

Oily packed food packets like chips and wafers are flushed/ filled with nitrogen to prevent oxidation

Scan this image with Zen AR App

Reactants

Magnesium Magnesium oxideOxygen

Products

+
Mg Mg

Mg

O O

O OMg

2 Mg (s) + O  (g) → 2MgO (s)2

The properties of the product, magnesium oxide, are totally 
different from the properties of the reactants, magnesium and 
oxygen.

Similarly sodium and water react to form Sodium hydroxide and 
hydrogen.

Na H O NaOH H2 2  +   ®�   +  (s) (l) (aq) (g)

 Sodium Water Sodium   Hydrogen
   hydroxide 

 Reactants Products

IDENTIFYING A CHEMICAL REACTION
The occurrence of a chemical reaction is identified with the 
observation of the following characteristic changes:

n Change in State

n Change in Colour

n Change in Temperature

n Evolution of Gases

n Formation of Precipitate

Change in State
Some chemical reactions are characterized by a change in the state 

of the substances. For example, when hydrogen gas and oxygen gas 

react chemically they yield water, which is a liquid. Fuels like 

petroleum, which are liquids, upon reaction with oxygen, yield 

gaseous products carbon dioxide and water vapour.

Change in Colour 
Some chemical reactions exhibit changes in the colour of the 

substances. For example, when iron undergoes rusting the grey iron 

surface turns into reddish brown. When citric acid is added to 

purple-coloured potassium permanganate solution, the solution 

changes its colour from purple to colourless.

2 H  (g)2

+

Reactants Products

O  (g)2 2 H O (g)2

When citric acid 
is added to 
purple-coloured 
potassium 
permanganate 
solution, the 
solution 
changes its colour 
from purple to 
colourless.

Change in temperature 
Since the chemical reactions involve breaking and making of bonds, 

energy is required. Hence we see that some reactions are 

accompanied with either absorption of energy or release of energy. 

For example, during respiration in our body the food (glucose) is 

converted chemically into carbon dioxide and water. This process is 

accompanied with release of energy which is evident from the fact 

that the exhaled air is always warm. The chemical reaction is: 

 C H O  (aq.) + 6O  (aq.) ® 6CO  (aq.) + 6H O (l) + Energy6 12 6 2 2 2

When quicklime reacts with water to form slaked lime a lot of heat is 

released which raises the temperature of the reactant mixture. The 

chemical reaction is:

CaO (s) + H O (l)  ® Ca(OH)  (aq.) + heat2 2

When barium hydroxide reacts with ammonium chloride in a test 

tube to form barium chloride, ammonia, and water, a lot of heat is 

absorbed during this reaction leading to a fall in the temperature of 

the reactant mixture. The test tube containing the reactants thus 

becomes very cold. The chemical reaction is:

 Ba(OH)  (aq.) + 2NH Cl (aq.) ® BaCl  (aq.) +  2 4 2

     2H O+2NH (g)2 3

ZEN 13



Na Cl+

Evolution of Gases 
Some of the chemical reactions yield gaseous products, i.e., one or more products 

formed during the process is in the form of a gas. For example, when we add baking 

soda into lime juice, we see that there is formation of a gas accompanied with brisk 

effervescence. This is because the baking soda is sodium bicarbonate which upon 

reaction with citric acid in lime juice gives carbon dioxide, which is a gas.

Activity

n Take a few granules of zinc in a test tube
n Add around 5ml of dilute sulphuric acid to the test tube
n Observe what happens around the zinc granules

Observation
There is evolution of a colourless and an odourless gas from the surface of the 
metal and the test tube becomes hot.

This reaction is characterized by an evolution of a gas and also a change in 
temperature.

Zn + H SO   → ZnSO + H2 4 4 2

Zinc granules reacting with 
dilute sulphuric acid

ZEN14

Activity

n Take about 5ml of lead nitrate solution in a test tube.

n Add around 2-3ml of potassium iodide solution to the above test tube.
n Observe the changes that take place in the test tube.

Observation
A yellow insoluble precipitate is formed. 

2KI Pb(NO ) Pbl  + 2KNO3 2 2 3(aq.) (aq.)+   →  

(Yellow ppt.)

Formation of Precipitate 
During some of the chemical reactions that occur between solutions, it is seen that 

upon mixing solutions there is formation of a solid insoluble precipitate which settles 

down. For example, when lead nitrate solution and potassium iodide are mixed, they 

yield a yellow precipitate of lead iodide.

CHEMICAL EQUATIONS
A chemical equation is the symbolic representation of a chemical 
reaction by using correct chemical symbols and formulae. A 
chemical equation can be represented in word-form or in 
symbolic form.

Copper + Sulphur  Copper Sulphide →
This equation is called a word equation. The same equation can be 

written in terms of symbol and formulae as

 Cu + S   CuS →
Consider another example:

Sodium + Chlorine Sodium Chloride  →
The above word equation can also be written as 

2Na + Cl   2NaCl2 →

Point on this image 
with Zen AR App
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Writing a Chemical Equation
In a chemical equation, the reactants are written on the left-hand side 
and the products on the right-hand side separated by an arrow 

symbol “® ” (pointing towards products). The chemical formulae 
are connected by ‘+’ sign. The numerical coefcients next to the 
symbols and formulae represent the number of atoms.

Balanced Chemical Equation
A chemical equation needs to be balanced so that it adheres to the 
law of conservation of mass which states that mass can neither be 
created nor destroyed during a chemical reaction. According to this 
law, the number of atoms of each element has to be the same before 
and after the reaction which means the number of atoms of each 
element has to be the same in the reactants as well as in the products.  
Balancing chemical equations is a process of trial and error, in which 
the chemical equations are balanced using smallest whole number 
coefcients.

Example: Balance the following chemical equation:

Fe + H O   Fe O + H2 3 4    2→

Step 1: Draw boxes around each formula without changing 

anything in the equation.

[Na] Fe H O  Fe O  H2 3 4 2   +      +     →

  List the number of atoms of different element present in Step 2:

reactants and products of unbalanced equation.

Step 3: Balance the oxygen atoms. It is convenient to start 

balancing with the compound combining maximum 

number of atoms. Therefore to balance the oxygen atom 

put the coefcient as 4H O on LHS [Not as (H O) ]2 2 4

Now the partly balanced equation is

 Fe  H O Fe O  H2 3 4 2+     +     →4   

Step 4: Fe H In the above equation  and  are not balanced. Take any 

of these elements. Let us balance hydrogen atoms. 

Now the partly balanced equation is

 Fe  H O Fe O   H2 3 4 2+     +     →4  4  

Step 5: In the above equation the third element iron is not 

balanced. Balancing Iron: 

Fe 1 3
H 2 2
O 1 4

Elements
Number of atoms in

reactants (LHS)
Number of atoms 
in Products (RHS)

[i] Initial 1 in  [H O]2
4 in Fe O3 4

[ii] To balance 1 × 4 4

Atoms of
oxygen

Number of atoms in
reactants (LHS)

Number of atoms 
in Products (RHS)

[i] Initial 8 [in 4 H O]2

[ii] To balance 1 × 4

2 [in H ]2

2 × 4

Atoms of
oxygen

Number of atoms in
reactants (LHS)

Number of atoms 
in Products (RHS)

[I] Initial 1 [in  Fe]

[ii] To balance 1 × 4

3 [in Fe O ]3 4

3 

Atoms of
iron

Number of atoms in
reactants (LHS)

Number of atoms 
in Products (RHS)

To equalise  we take three atoms of  on LHS. Thus the equation Fe Fe

becomes

3  4  4 Fe  H O Fe O   H2 3 4 2+   + →  

Step 6: In the above equation check the correctness of balancing 

on both sides of the equation. We will find the number of 

atoms of elements on both sides of the above equation are 

equal. Therefore the equation is balanced. Finally, the 

balanced equation is written with their physical state.

3Fe   + 4 H O   Fe O  + 4H2 3 4    2(s) (g) (s) (g)→
 In the above equation H O indicates  that water is in 2 (g) 

the form of steam and Fe  indicates that iron is in the (s)

form of solid.

Note: Sometimes the reaction conditions such as temperature, 

pressure, and catalyst used are indicated above and below 

the equation.

 Example: In the manufacture of ammonia by Haber’s 

process, finely divided iron is used as catalyst. The reaction 

takes place by direct combination of Nitrogen and 

Hydrogen at temperature 400-450 and pressure 200 

atmospheres.

 N    + 3 H     2NH2 2 3(g) (g) (g)

 By cooling gaseous ammonia we get liquid ammonia. 

TYPES OF CHEMICAL REACTION

1] Combination Reaction
A chemical reaction in which two or more elements or compounds 

combines to form a single element is called combination reaction.

Fe - catalyst

400° - 450°C, 200 atmospheres
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A B A B

Combination Reaction

+

The combination reactions are of three types.

[I] Combination between two elements:

Example:  [a] Reaction between Hydrogen and Oxygen

  2H    + O    2H O  2 2 2   (g) (g) (l)→
 [b] Combination between Carbon and Oxygen

  C   + O    CO2 2  (s) (g) (g)→
 [c] Manufacturing Ammonia by Haber’s process where 

Nitrogen and Hydrogen combines to form Ammonia.

  N    + 3H      2NH2 2 3  (g) (g) (g)

 [d] Burning of Magnesium: Magnesium burns in oxygen 

to form magnesium oxide giving light and heat.

  2Mg   + O    2MgO2   (s) (g) (s)→
  Combination reactions are also called synthesis 

reactions.

[II]  Combination between an element and a compound
Example:  [a] Carbon monoxide combines with oxygen to give CO .2

  2CO   + O    2CO  2 2   (g) (g) (g)→
 [b] Nitrogen monoxide combines with oxygen and forms 

Nitrogen dioxide .

  2NO   + O    2NO2 2  (g) (g) (g)→
 [c] Calcium Carbonate, Carbon dioxide and water 

combines to form Calcium bicarbonate.  

CaCO   + H O + CO    Ca(HCO )  3 2 2 3 2  (g) (l) (aq)→
[III]  Combination between two compounds
Example:  [a] Carbon monoxide combines with oxygen to give Co2

 CaO  + H O   Ca (OH)   2 2 (s) (l) (aq)→
 [b] Ammonia reacts with Hydrogen Chloride to form 

Ammonium Chloride 

 NH   + HCl   NH  Cl   3 4  (g) (g) (g)→

2. DECOMPOSITION REACTION
A chemical reaction in which  a single reactant splits up into two or 

more (elements or compounds) is called decomposition reaction.

Decomposition reactions are endothermic reaction as they require 

energy in the form of heat light or electricity. Due to this reason 

decomposition reactions are of three types .

[I]  Decomposition reaction brought Thermal decomposition:

about by heat is called thermal decomposition.

Example: [a] Decomposition of potassium chlorate to produce 

potassium chloride and oxygen

  3KClO     2KCl + O  3   2(s) (s) (g)

 [b] Decomposition of lead nitrate, gives lead oxide, 

Nitrogen dioxide and oxygen.

  2Pb (NO )  2PbO + 4NO  + 3 2   2(s) (s) (g) 
    O  2 (g)

heat

heat

heat

heat
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 [c] Decomposition of Calcium Carbonate to give Calcium 

Oxide and Carbon dioxide 

  CaCO     CaO + CO  3   2(s) (s) (g)

 [d] Decomposition of Ferrous Sulphate to form Ferric 

oxide, Sulphur dioxide and Sulphur trioxide.

  2FeSO     Fe O + SO  + SO  4 2 3  2 3(s) (s) (g) (g)

[II]  Decomposition reaction brought about by light is Photolysis:

called Photolysis.

 Example: [a] Silver Chloride turns grey in sunlight forming silver 

and chlorine.

  2AgCl    2Ag + Cl    2(s) (s) (g)

Ferrous sulphate heated in a test tube
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 [b] Silver Bromide turns grey due to the decomposition 

forming Silver and Bromine.

   2AgBr     2Ag + Br    2(s) (s) (g)

The above reactions are used in photography. Since the reaction 

takes in the presence of light they are called Photolysis.

[III]   A chemical decomposition that Electrolytic Decomposition:

takes place using electricity is called Electrolytic 

Decomposition.

Example: [a] When electricity is passed through molten sodium 
chloride, it decomposes to give sodium metal and 
chlorine gas.

  2NaCl     2Na + Cl    2(1) (s) (g)
  (molten)

 [b] When electricity is passed through molten aluminium 
oxide, it decomposes to give aluminium metal and 
oxygen gas.

 2Al O      4Al + 3O  2 3   2(1) (l) (g)
  (molten)

  [c]  When electric current is passed through acidified 
water, it decomposes to give hydrogen gas and oxygen 
gas. 

  2H O    2H + O  2 2  3(1) (g) (g)
  (molten)

  This is called electrolysis of water. We can carry out 
electrolysis of water as follows.

The amount of oxygen and hydrogen liberated is in the ratio of 1:2.   

Hydrogen is liberated at Cathode. Oxygen is liberated at Anode. 

Decomposition reaction is opposite to combination reaction.

3. DISPLACEMENT REACTION
A chemical reaction in which a more active element displaces less 

active element from its compound present in dissolved state is called 

displacement reaction.

Note: More electropositive elements displace less electropositive 

elements from its aqueous solution. 

Sunlight

Electricity

Electricity

Electricity

Electrolysis of water Point on this image 
with Zen AR App
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Example: [a] Iron displaces copper from copper sulphate solution.

  Fe  + CuSO    FeSO   + Cu 4 4(s) (aq) (aq) (s)→
 [b] Copper displaces silver from silver nitrate solution.

  Cu  + 2AgNO Cu(NO ) + 2Ag 3  3 (s) (aq)  (aq) (s)→
 [c] Zinc displaces copper from copper sulphate solution.

  Zn  + CuSO ZnSO  + Cu4  4 (s) (aq)  (aq)  (s)→
 [d] Chlorine displaces Bromine from Sodium Bromide

  Cl  + 2NaBr 2NaCl + Br2   2 (g) (aq)  (s)  (l)→
In the above reaction
Fe displaces Cu \  Iron is more reactive than copper.
Cu displaces Ag \  Copper is more reactive than silver.
Zn displaces Cu \  Zinc is more reactive than copper.
Cl  displaces Br  \  Chlorine is more reactive than Bromine.2 2

Displacement reactions help us to understand about the reactivity of 

elements. 

Hydrogen is displaced from water from more reactive metals. 

Metals react with dilute acids and displace hydrogen.

Example: [a] Sodium displaces hydrogen from water

  2Na  + 2H O  2NaOH + H  2    2 (s) (l)  (aq) (g)→
 [b] Magnesium displaces chlorine from dilute 

hydrochloric acid.

  Mg  + 2HCl  MgCl + H  2   2 (s) (aq)  (aq) (g)→

4. DOUBLE DISPLACEMENT REACTION
A chemical reaction in which there is a mutual exchange of ions or 

radicals between the reactants to give new products is called double 

displacement reaction.

Based on the nature of products formed, these reactions are 

classified as:

[I]  A double displacement reaction in Precipitation reaction:

which one of the product formed is an insoluble solid and settles 

down during the reaction as a precipitate. 

Iron displacing copper from 
copper sulphate solution
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Example: [a] When Barium Chloride reacts with Sodium Sulphate a 

white solid precipitate of Barium Sulphate is formed. 

Barium Sulphate is an insoluble white solid substance 

that settles down after the reaction. 

BaCl  + Na SO  2NaCl + BaSO  2 2 4   4(aq)  (aq) (aq) (aq)→
     White ppt

 [b] When Silver Nitrate solution is added to sodium 

chloride solution, a white precipitate of silver chloride is 

formed along with sodium nitrate.

 AgNO + NaCl   AgCl + NaNO  3    3(aq) (aq) (s) (aq)→
      White ppt

 [c] When Hydrogen Sulphide gas is passed through copper 

sulphate solution, a black insoluble precipitate of copper 

sulphide is formed along with sulphuric acid.

 CuSO + H S  CuS + H SO  4 2    2 4(aq) (g) (s) (aq)→
    Black ppt

 [d] When Potassium Iodide  solution is added to lead 

nitrate solution, a yellow precipitate of lead iodide is 

formed.

 Pb(NO ) + 2KI  PbI + 2KNO  3 2  2  3(aq) (aq) (s) (aq)→
    Yellow ppt

Activity

n Take about 3ml of sodium sulphate solution in a test tube.
n Take 3ml of barium chloride solution in another test tube.
n Mix the two solutions.
n Observe the changes that take place when both the 

solutions are mixed.

Barium chloride and 
sodium sulphate are 
combined in a solution to 
make barium sulphate.
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[II] A double displacement reaction Neutralization reaction: 

between acids and bases to form salt and water is called 

Neutralization reaction.

Example: [a] Sodium hydroxide and hydrochloric acid react to form 

sodium chloride and water.

 NaOH + HCI  NaCI + H O      2(aq) (aq) (aq) (aq)→
  base acid salt water

 [b] Potassium hydroxide and hydrochloric acid react to 

form potassium chloride and water.

 KOH + HCI  KCI + H O      2(aq) (aq) (aq) (aq)→
  base acid salt water

 [c] Sodium hydroxide and Sulphuric acid react to form 

Sodium Sulphate and water.

2NaOH + H SO  Na SO + 2H O  2 4 2 4  2(aq) (aq) →
  base acid salt water

 [d]  Barium hydroxide and sulphuric acid react to form 

sodium sulphate and water.

 Ba(OH) + + H O2  2→(aq) (aq)  HNO  Ba(NO )3 3 2  

    base acid  salt water

ISOMERISATION REACTION
Chemical reactions in which atoms present in the molecules 

of the reactant rearrange to form a new product is called 

Isomerisation reaction.

Example: When Ammonium Cyanate is heated urea is formed. 

 NH CNO  H N – CO – NH4  2   2

 Ammonium    Urea 
 Cyanate

heat



Note: In the manufacturing of Ammonia by Haber’s process, finely 

divided iron is used as catalyst.

 N + 3H    2NH  2  2  3(g) (g) (g)

 In the decomposition of potassium chlorate manganese 

dioxide is used as catalyst.

 2KClO  2KCl + 3O3  2 (s) (s) (g)

CATALYST

It is a substance which increases or decreases the rate 

of chemical reactions, without undergoing any 

chemical change in it and altering the composition of 

products formed.

OXIDATION AND REDUCTION  REACTIONS

Oxidation: A chemical reaction in which Oxygen is added to a 

substance or Hydrogen is removed from a compound is called 

Oxidation.

[I] Addition of Oxygen:
Example: [a] Carbon combines with oxygen and forms Carbon 

dioxide.

C + O  CO  2 2  (s)  (g)  (g)→
 [b] Magnesium burns in oxygen to form magnesium oxide.

2Mg + O  2MgO  2   (s)  (g)  (s)→
In the above reactions, oxygen is added to carbon and magnesium. 

Therefore carbon is oxidized to carbon dioxide and magnesium is 

oxidized to magnesium oxide. Therefore they are oxidation 

reactions.

[II] Removal of Hydrogen:
Example: [a] Hydrogen sulphide reacts with chlorine and forms 

Hydrogen chloride and Sulphur.

H S + Cl  2HCl + S 2   2   (g)  (g)  (g) (s)→
 [b] Hydrogen sulphide reacts with Iodine and forms 

hydrogen iodide  and Sulphur.

H S + I  2HI + S 2   2   (g)   (s) (s)→
In the above reactions, hydrogen is removed from Hydrogen 

Sulphide to give sulphur. Therefore hydrogen sulphide is oxidized to 

Sulphur. Therefore they are oxidation reactions.

Reduction: A chemical reaction in which Oxygen is removed from a 

compound or Hydrogen is added to a substance is 

called Reduction.

[I] Removal of Oxygen:
Example: [a] Zinc oxide reacts with carbon to give zinc and carbon 

monoxide .

ZnO + C  Zn + CO     (s) (s)  (s) (g)→
 [b] Copper oxide reacts with hydrogen to give copper and 

water.

  CuO + H         Cu + H O  2 2   (s) (g)  (s) (aq)

In the above reactions, oxygen is removed from zinc oxide and 

copper oxide to form zinc and copper. Therefore the reactions are 

called reduction.

Catalyst

heat

MnO2

[II] Addition of Hydrogen:
Example: [a] Ammonia reacts with chlorine to give Hydrogen 

chloride and Nitrogen

2NH + 3Cl  N  + 6HCl3  2 2   (g) (s)  (g) (g)→
 [b] Nitrogen and hydrogen combines to form Ammonia

 N + 3H   2NH  3 2 3(g) (g)   (g)

In the above reaction, hydrogen is added to nitrogen. Therefore the 

reaction is called reduction.

REDOX REACTION

Chemical reactions in which one reactant get oxidised and the other 

reactant gets reduced is called Oxidation-Reduction or Redox 

reaction.

Example 1: When manganese dioxide reacts with hydrochloric 

acid manganese dichloride, chlorine and water are 

formed.

MnO + 4HCl  MnCl  +Cl + 2H O2  2 2  2(s)  (aq)  (g) →
Manganese oxide, loses oxygen and reduces to manganese 

dichloride and hydrochloric acid loses hydrogen and gets oxidised to 

chlorine. Such a reaction in which both oxidation and reduction 

takes place is called redox reaction.

Example 2: Copper oxide reacts with hydrogen to give copper 

and water.

Example 3: Reduction of Ferric oxide by Carbon Monoxide.

Example 4: Reduction between Ammonia and Bromine.

Finely divided iron

400 – 450° C

Reduced (Removal of Oxygen)

Oxidised (Addition of Oxygen)

CuO +  Cu  + H O   2(s) (g) (g)H            2 (s)

Reduced (Removal of Oxygen)

Oxidised (Addition of Oxygen)

Fe O  + 3CO           2Fe + 3CO2 3 2

Oxidation (Loss of Hydrogen)

2NH  + Br               N  + HBr2 2 2

Activity

Reduction (Gain of Hydrogen)

n Take about 1g of copper powder in a china dish.
n Heat the above dish using a Bunsen burner ame.
n Observe the colour changes that occur in the dish.

Observation
The copper powder turns black, as copper reacts with grey 
oxygen to form black copper oxide. This reaction is an 
example for oxidation. When hydrogen gas is passed over the 
heated copper oxide, the black copper oxide turns  due brown
to reduction of copper oxide to copper. The above chemical 
change is represented as a chemical equation as follows: 

Reduced

Oxidised

CuO H    Cu  + H O 2 2  +        (s) (g) (s) (g)
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Cold 
Air

Inhalation Exhalation

Hot Air

Oxidation Reduction

Atom loses electron Atom gains electron

ELECTRONIC THEORY OF OXIDATION AND 

REDUCTION

Oxidation: In the electronic theory Oxidation is defined as process 

in which an atom or ion loses electron.

2+Example: [i]  Zinc loses its two electron and becomes ion Z .
2+ –  Zn  Z  + 2e  →

2+  Zn is oxidised to Zn  by loss of two electrons.

+ [ii] Sodium loses one electron and becomes Na  ion.
+ –  Na  Na  + e  →

+  Na is oxidised to Na  by loss of one electron.

2+ 3+ [iii] Formation of Ferric (Fe ) ion from Ferrous (Fe ) 

ion
2+ 3+ –  Fe  Fe  + e  →
2+ 3+  Fe  loses one electron and oxidises to Fe  ion. 

Therefore loss of electron by an atom or ion is 

oxidation.   

Reduction: In the electronic theory Reduction is defined as 
process in which an atom or ion gains electron.

– Example: [i]  Formation  of  Cl  from Cl .2

– –  Cl + 2e  2Cl2   →
–  Chlorine gains 2 electrons and reduces to 2Cl .

 2+ [ii]  Formation  of  Zn  from Zn .
2 –   Zn + 2e  Zn  →
2+     Zn ion  gains two electrons and reduces to Zn. 

Therefore gain of electrons by an atom or ion is 

reduction.

Oxidizing agent: The substance which can bring about oxidation, by 

adding oxygen or removing hydrogen is called oxidising agent.
 Eg: [i]  S+ O  SO   – Oxygen is the oxidising agent2 2  →

  [ii]  H S + Cl 2HCl +S – Chlorine is the oxidising agent.2 2   →
Based on electronic concept, the chemical species which can remove 

electrons from other species is called oxidising agent. The oxidising 

agent get reduced during redox reaction by gaining electron. 
– Eg: [i]  S + 2e  Sn   (Tin II ion)4+ 2+n   →

4+ Sn is an oxidising agent.
– – [ii]  F + 2e 2Fe  +S (Fluoride ion)2    →

  F is an oxidising agent2 

Reducing agent: The substance which can bring reduction, by 
removing oxygen or adding hydrogen is called reducing agent.

 Eg: [i]  C + ZnO  CO +Zn  – Carbon is the reducing agent  →
  [ii]  H S + Cl 2HCl +S – H S is the reducing agent.2 2 2  →

In electronic concept, the chemical species which can lose electrons 

to some other species is called reducing agent. The reducing agent 

get oxidised during redox reaction by losing electrons.
 –Eg: [i]  Fe  Fe  +e   (Iron III ion)2+ 3+  →

 Fe is the reducing agent.2+

 – [ii]  2Cl Cl  +2e  2

–   →
–   Cl  is the reducing agent.

EXOTHERMIC AND ENDOTHERMIC REACTIONS

Energy changes during chemical reactions: 

Energy changes occur during chemical reactions. Different amount 

of energies are involved in breaking the bonds in reactants and 

making of bonds in products. Depending upon heat is evolved or 

heat is absorbed during a chemical reaction, the reactions are 

classified as: [I] Exothermic Reaction [II] Endothermic 

Reaction.

[I] Exothermic  Reaction: A chemical reaction in which heat 

energy is evolved is called an exothermic reaction. 
Eg: [a]  Combustion of natural gas

  CH   + 2O    CO  + 2H O + heat  4 2 2 2(g) (g)  (g)  →
 [b]  Carbon burns in oxygen to form Co2

  C  + O    CO  + 94.00 K Cal  2 2(s) (g)  (g)  →
 [c]  Formation of water

  2H   + O    2H O  + 136.00 K Cal 2 2 2(g) (g)  (l)→
All combustion reactions are exothermic reactions. 

Respiration is exothermic reaction: 
During digestion, starch, carbohydrates are broken down into 

simple units called glucose. Respiration is a process in which glucose 

undergoes slow combustion by combining with oxygen in the cells of 

our body to produce energy. In addition to the other functions, this 

energy maintains the heat of our body. During respiration CO   and 2

H O are formed along with the production energy.2

C H O + 6O 6CO + 6H O + Energy6 12 6 2  2  2   (g)  (g)  (g) (l) →
Therefore respiration is an exothermic reaction

[II] Endothermic  Reaction: A chemical reaction in which heat 
energy is absorbed is called an endothermic reaction. 

Eg: [a]  Decomposition of Calcium Carbonate

  CaCO    CaO + CO  –  heat  3 2 (s)  (s) (g)
heat
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2H O                      2H  + O2 2 22

Electrolysis

C H  + O           CO + H O + DHx y 2 2 2    

Combustion of coal is an example for an exothermic reaction

Electrolysis of water is an example for an endothermic reaction

Combination of Carbon and Oxygen Atoms in 
Burning of Coal is an example for Exothermic 
Reaction.
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WHICH IS WHICH? – EXOTHERMIC OR ENDOTHERMIC

COMBUSTION OF FUELS – EXOTHERMIC

FIRING A CANNON – EXOTHERMIC

CELLULAR RESPIRATION – EXOTHERMIC

COOKING A STEAK – ENDOTHERMIC

PHOTOSYNTHESIS – ENDOTHERMIC

A COLD PACK – ENDOTHERMIC

ZEN22



[b]  Decomposition of Potassium Chlorate

  KClO   2KCl + 3O  –  heat  3 2(s)  (s) (g)  

Reaction between Carbon and Sulphur
  C +  2S      CS  –  22 K cal2(s)  (s) (l)  

 All decomposition reactions are endothermic reactions.

Photosynthesis in an endothermic reaction
During photosynthesis sunlight energy is absorbed by the reactants 

CO and H O to form glucose, water and oxygen is liberated.2 2

heat

heat

MnO2

EFFECTS OF OXIDATION REACTION IN EVERYDAY LIFE

There are two common effects of oxidation reaction which we 

observe in daily life. They are

1] Corrosion of metals 

2]  Rancidity of food.

1] Corrosion:  Corrosion is the process in which metals are eaten 

up gradually by the action of air, moisture, or a chemical on their 

surface. Such a chemical reaction is called Corrosion. Corrosion is 

caused mainly due to oxidation of metals by the oxygen present in air. 

Example: Rusting of Iron
When an iron object is left in damp air for considerable time, it gets 

covered with a red brown flaky substance called rust. This is called 

rusting of iron. During corrosion of iron , iron metal is oxidised by 

oxygen of air in the presence of moisture in air to form hydrated 

ferric oxide.

4Fe + 3O  +2x H O   2Fe O  xH O2 2 2 3 2→
Corrosion of iron is called rusting. It is a redox reaction. Black 

coating on silver and green coating on copper are the effects of 

corrosion.

Silver articles becomes black because of formation of silver sulphide.

Copper articles gets green coloured coating because of the 

formation of copper carbonate.

Light Energy

Carbon Dioxide Gas 

(CO )2

Water (H O)2

Glucose (C H O )6 12 6

Oxygen (O )2

Photosynthesis is an endothermic reaction.

Iron before and after corrosion
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Silver article before and after corrosion

Copper coin before and after corrosion

sunlight

chlorophyll
6CO  + 12H O   C H O   + 6O2 2 6 12 6 2 (aq) (l) (aq)  (aq)             

(aq)                                                  6H O 2
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Corrosion weakens the iron and steel objects and structures such as car bodies, bridges and ships. Corrosion weakens the structures such as 

railings. It reduces the life period of metals.

Prevention of Corrosion
Corrosion of metals can be prevented by:

[I] Painting on the metals. 

[II] Oiling  

[III] Galvanising

[IV] Greasing   

[V] Chrome Plating

[VI] Anodising or making alloys.

2] Rancidity:
The process in which the fats and oils present in the food undergoes ariel oxidation which develops an unpleasant smell and taste is called 

Rancidity. Rancidity spoils the food materials prepared in fats and oils and makes them unfit for eating. 

Prevention of Rancidiy
Ÿ Rancidity can be prevented by adding anti-oxidants to food containing fats and oils: Antioxidants are reducing agents. When they are 

added fats and oils do not oxidise easily and hence do not turn rancid. Food remain good to eat for much longer time. The two common 

antioxidants are, BHA - (Butylated Hydroxy - Anisole) and BHT (Butylated Hydroxy -Toluene)

Ÿ  Rancidity can be prevented by packaging fat and oil foods in nitrogen gas - The packed food is surrounded by unreactive nitrogen. 

Since there is no oxygen, oxidation will not take place. The manufacturers of potato-chips, fill the packets/bags containing chips with nitrogen 

gas which prevents the rancidity.

Ÿ  Keeping food in the refrigerator - The oxidation of food will slow down due to the low temperature, when food is kept in the refrigerator.

Ÿ  By storing in air tight containers - When food is stored in air tight containers, then there is little exposure to oxygen of air. Therefore 

development of rancidity is retarded.

Ÿ  Storing away from sunlight - Absence of light slow down the oxidation and hence rancidity is retarded.

Oxygen reacting with double bonds of Unsaturated Fatty Acid (UFA) molecules causing rancidity.

Point on this image 
with Zen AR App
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1] Why should a magnesium ribbon be cleaned before burning it?

2] Write the balanced chemical equation for the following 
chemical reactions:

 i]  Barium chloride + Aluinium sulphate → barium  sulphate 
and aluminium chloride.

 ii] Sodium + water  → sodium hydroxide and  hydrogen 

3] Write a balanced chemical equation with the 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.

 ii] Sodium hydroxide solution (in water) reacts with 
hydrochloric acid solution (in water) to produce sodium 
chloride solution and water.

TEXTUAL EXERCISE

1] Which of the statements about the reaction below are 
incorrect?

 2PbO (s) + C (s) → 2Pb (s) + CO2 (g)
 a] Lead is getting reduced.
 b] Carbon dioxide is getting oxidized.
 c] Carbon is getting oxidized.
 d] Lead dioxide is getting reduced.

2] Fe2O3 + 2Al → Al2O3 + 2Fe.
 The above reaction is an example of a
 a] combination reaction         b] double-displacement reaction
 c] decomposition reaction  d] displacement reaction

3] What happens when dilute hydrochloric acid is added to iron 
fillings? Tick the correct answer.

 a] hydrogen gas and iron chloride are produced
 b] chlorine gas and iron hydroxide are produced
 c] no reaction takes place
 d] iron salt and water are produced

4] What is a balanced chemical equation? Why should a chemical 
equation be balanced?

5] Translate the following statements into chemical equations 
and balance them.

 a] Hydrogen gas combines with nitrogen to form ammonia
 b] Hydrogen sulphide gas burns in air to give water and 

sulphur dioxide.
 c] Barium chloride reacts with aluminium sulphate to give 

aluminium chloride and a precipitate of barium sulphate.  
 d] Potassium metal reacts with water to give potassium 

hydroxide and hydrogen gas. 

6] Balance the following chemical equations:
 a] HNO3 + Ca(OH)2 → Ca(NO3)2 + H2O.
 b] NaOH + H2SO4 → Na2SO4 + H2O.
 c] NaCl+ AgNO3 → AgCl + NaNO3. 
 d] BaCl2 + H2SO4 → BaSO4 + HCl.

7] Write the balanced chemical equation for the following 
reactions.

 a] Calcium hydroxide +Carbon dioxide  → calcium 
carbonate + water.

 b] Zinc + Silver nitrate → Zinc nitrate + silver.
 c] Aluminium + Copper chloride → Aluminium chloride + 

Copper.
 d] Barium chloride +  potassium sulphate → barium sulphate 

+ potassium chloride.

8] Write the balanced chemical equation for the following and 
identify the type of chemical reaction in each case.

 a]  potassium bromide (aq.) + Barium iodide (aq.) → 
potassium iodide (aq.) and barium bromide(aq.)

 b] zinc carbonate (s) → zinc oxide (s) + carbon dioxide(g)
 c]  hydrogen (g) + chlorine (g) → Hydrochloric acid (g)
 d]  magnesium (s) + hydrochloric acid (aq.) → magnesium 

chloride(aq.) + hydrogen (g)

9] What does one mean by exothermic and endothermic 
reactions? Give examples.

10] Why is respiration considered an exothermic reaction? 
Explain.

11] Why are decomposition reactions called the opposite of 
combination reactions? Write equations for these reactions.

12] Write  one equation for decomposition reactions where 
energy is supplied in the form of heat, light, or electricity.

13] What is the difference between displacement and double-
displacement reactions? Write equations for these reactions.

14] In the refining of silver, the recovery of silver from silver 
nitrate solution involves displacement by copper metal. 
Write down the reaction involved.

15] What do you mean by a precipitation reaction? Explain by 
giving examples.

4] A solution of a substance ‘X’ is used in whitewashing.
 i] Name the substance ‘X’ and write its formula.
 ii]  Write the reaction of the substance ‘X’ named in (i) above 

with water.

5] During electrolysis of water the amount of gas collected in one 
of the test tubes is double the amount collected in the other. 
Why?

6] Why does the colour of copper sulphate solution change when 
an iron nail is dipped in it?

7] Give an example of a double-displacement reaction.

8] Identify the substances that are oxidized and the substances 
that are reduced in the following reactions.

  i] 4Na (s) + O2 (g) → 2Na2O(s).
 ii] CuO (s) + H2 (g) → Cu(s) + H2O (l). 

  [SSLC June 2020]

QUESTIONS SECTION
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18] Why do we apply paint on iron articles?

19] Oil and fat containing food items are flushed with nitrogen.  
Why?

20] Explain the following terms with one example each.
 a] corrosion    b] rancidity.

16] Explain the following in terms of gain or loss of oxygen with 
two examples each.

 a] Oxidation    b] reduction.

17] A shiny brown-coloured element ‘X’ on heating in air 
becomes black in colour. Name the element ‘X’ and the 
black-coloured compound formed.

black. When hydrogen gas is passed over this black substance, 
it regains its original colour. The metal X is 

 a] silver b] iron c] copper d] gold

12] When hydrogen sulphide is treated with chlorine gas, it gives 
hydrochloric acid and sulphur precipitates out. The type of 
chemical reaction involved is

 a]  combination reaction    
 b]  double-displacement reaction
 c]  decomposition reaction    
 d]  displacement reaction

13] A dilute ferrous sulphate solution was added to the beaker 
containing acidified permanganate solution. The light-purple 
colour of the solution fades and then disappears. Which of the 
following is the correct explanation for the observation? 

 a]  Permanganate is an oxidizing agent and it oxidizes ferrous 
sulphate.

 b] Ferrous sulphate is an oxidizing agent and it oxidizes 
permanganate.

 c] The colour disappears due to dilution, no reaction is 
involved.

 d] Permanganate is an unstable compound and undergoes 
decomposition in the presence of ferrous sulphate to a 
colourless compound. [NCERT Exemplar]

14] In the following reaction the substance which is reduced is
 PbS + 4H2O2  →  PbSO4  + 4H2O
 a]  H2O2 b] PbS c]  H2O d] PbSO4

15] Which of the following gases can be used for storage of fresh 
sample of oil for a long time?                [NCERT Exemplar]

 a] CO2 or O2   b] N2 or O2 
 c] CO2 or He   d] N2 or He    

16]  Which of the following is a physical change?
 a]  Milk turning into curd  
 b]  Ripening of fruit 
 c]  Extracting salt from sea water 
 d]  Burning of wood 

17]  Which of the following reactions is characterised by an yellow 
product? 

 a]  Zn + H2SO4  → ZnSO4 + H2 

 b]  2Pb3O4  
∆ →   6PbO(s) + O2(g)

 c]  2KClO3   
∆ →   2KCl + 3O2

 d]  Na2CO2 + H2SO4  → Na2SO4 + H2O +CO2

18]  Which of the following statements about the given reaction 
are correct?

    3Fe(s) + 4H2O(l) → Fe3O4(s)  + 4H2(g)
 a]  Iron is oxidised 
 b]  water is reduced 
 c]  water acts as reducing agent 
 d]  water acts as oxidising agent 

ZEN ADDITIONAL QUESTIONS SECTION

MULTIPLE CHOICE QUESTIONS

1] Which among the following is a decomposition  reaction?
 a]  electrolysis   b] rusting 
 c]  photosynthesis  d] corrosion

2] Photochemical reactions are carried out in the presence of 
 a]  heat b] electricity c] light d] air

3] Choose combination reaction from the following:
 a] 2NaCl → 2Na + Cl2   
 b] CuO + H2 → Cu + H2O
 c] KOH + HCl → KCl  +  H2O  
 d] 2H2  + O2 → 2H2O

4] One of the following is not an example for a redox reaction; it 
is:

 a] reaction of barium chloride with sodium sulphate
 b] digestion of food  
 c] decolourizing of potassium dichromate by SO2
 d] decomposition of calcium carbonate. 

5] When a white crystalline solid is heated strongly, it decomposes 
to gives a yellow residue, reddish brown gas, and rekindles a 
glowing splinter. Identify the reddish-brown gas.

 a] Oxygen   b] Nitrogen dioxide 
 c]  nitrogen   d] hydrogen

6]  Which of the following is a physical change?
 a] burning of natural gas  
 b] process of respiration
 c] decomposition of silver chloride 
 d] heating and cooling of ZnO

7] The mole ratio of hydrogen and oxygen gases liberated during 
electrolysis of water is               [NCERT Exemplar]

 a] 1:1 b] 2:1 c] 4:1 d] 1:2

8] The chemical change when the solutions of barium chloride 
and sodium sulphate are mixed is indicated by:

 a] formation of a white precipitate 
 b]  evolution of heat 
 c]  evolution of a colourless gas
 d]  rekindling of a glowing splinter

9] Identify the correct balanced chemical equation among the 
following:

 a]  Zn (s) + H2SO4 (aq.) → ZnSO4 (l)  + H2 (g)

 b]  Zn (s) + H2SO4 (l) → ZnSO4 (l)  + H2 (g)

 c]  Zn (s) + H2SO4 (l) → ZnSO4 (aq.)  + H2 (g)

 d]  Zn(s)+H2SO4 (aq.) → ZnSO4(aq.) + H2 (g) 

10] When copper vessels are kept in open air, over a period of 
time, they get coated with a green layer. The green layer is 

 a] Copper oxide  b] copper sulphide
 c]  copper sulphate  d] copper chloride

11] X is a reddish-brown metal used in electrical wires. When 
the same metal in powdered form is heated strongly, it turns 
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19]  Fe2O3 + 2Al → Al2O3 + 2Fe. This reaction is a 
 a] combination reaction   b] double decomposition 
 c] decomposition reaction   d] displacement reaction 

20]  Which of the following is not a physical change? 
 a] combustion of LPG   b] melting of ice 
 c] dissolution of salt in water   d] boiling of water

21]  When copper undergoes corrosion the colour of the coating 
formed on it is

 a] silvery b] black   c] reddish d] green 

22]  Decomposition of silver chloride takes place in 
 a] electrolysis     b] sunlight  
 c] heating     d] cooling

23]  Chips manufacturers flush bags of chips with __________ gas.
 a] oxygen b] hydrogen   c] nitrogen d] chlorine 

24]  2Cu + O2  → 2CuO. This reaction is 
 a] oxidation     b] reduction  
 c] displacement    d] decomposition

25]  Decomposition of water takes place by 
 a] heating     b] by sunlight   
 c] melting     d] by electricity

26]  Burning of candle is a
 a] physical change  b] chemical change
 c] both a] and b]     d] none

27]  Which one of the following acts as a reducing agent ?
 a] oxygen b] carbon   c] calcium d] potassium 

28]  Corrosion of iron can be prevented by 
 a] heating   b] melting  
 c] painting   d] galvanising

29]  When iron reacts with dilute Hydrochloric acid the liberated 
gas is 

 a] hydrogen b] oxygen   c] chlorine d] nitrogen 

30]  2KClO3  → 2KCl + 3O2. This reaction is 
 a] combination      b] Double displacement   
 c] decomposition     d] displacement 

31]  Identify ‘x, ‘y’ and ‘z’ in the following balanced equation: 
xPb(NO3)2(s)  

heat →  y PbO(s) + zNO(g) + O2(g)
 a] 2, 4, 2 b] 2, 2, 4   c] 2, 4, 4 d] 4, 2, 2

32]  Which of the following is an endothermic reaction? 
 a] burning of coal    
 b] decomposition of vegetable matter
 c] process of respiration
 d] decomposition of calcium carbonate into calcium oxide   

     and carbondioxide 

33]  In the reaction MnO2 + 4HCl →  MnCl2 + 2H2O + Cl, the  
oxidised reactant is:

 a] MnO2 b] HCl   c] Cl2 d] H2 

34]  Rusting of iron is a
 a] displacement reaction b] decomposition reaction   
 c] oxidation reaction  d] reduction reaction 

35]  Which of the following is double displacement reaction? 
 a] 2FeSO4 →  Fe2O3 + SO2 + SO3  
 b] Na2SO4 + BaCl2 →  BaSO4 + 2NaCl  
 c] Fe + CuSO4 →  FeSO4 + Cu  
 d] CaCO3 + H2O + CO2  →  Ca(HCO3)2

36] The possible chemical reaction among the following is 
 a]  FeSO4 + Pb →  PbSO4 + Fe             [SSLC June 2019]
       b]  ZnSO4 + Fe →  FeSO4 + Zn
 c]  2 AgNO3 + Cu →  Cu( NO3)2 + 2 Ag     
 d]  PbCl2 + Cu →  CuCl2 + Pb.

37]   Fe2O3 + 2 Al →  Al2O3 + 2 Fe
 The type of above chemical reaction is     [SSLC June 2019]
 a] combination reaction            
 b]  double displacement reaction
 c]  decomposition reaction         
 d]  displacement reaction.

38]  The chemical equation that represents neutralization reaction 
among the following is     [SSLC April 2019]

 a] BaCl 2 + H2SO4 → BaSO4 + 2HCl           
 b]  MnO2 + 4HCl →  MnCl2 + 2H2O + Cl2
 c] 2 NaOH + H2SO4 →  Na2SO4 + 2H2O         
 d] AgNO3 + HCl →  AgCl + HNO3

1] Define a chemical equation.

2] Differentiate between physical and chemical change.

OR

 State one difference between physical and chemical change.   
     [CBSE 2011]

3] On what basis is a chemical equation balanced?  [CBSE 2010]

OR
 Name and state the law which is kept in mind while we balance 

a chemical equation.      [CBSE 2011]

4] What change in colour is observed when white silver chloride 
is left exposed to sunlight? State the type of chemical reaction 
in this change.     [AI 2010]

5] What happens chemically when quicklime is added to water 
filled in a bucket?                        [Delhi 2010]

6] Is burning of a candle wax a physical change or a chemical 
change?                            [CBSE 2011]

7] Why do fireflies glow at night?                   [NCERT Exemplar]

8] Name the type of reaction in which energy is absorbed.    
  [CBSE 2015]

9] Grapes hanging on the plant do not ferment but after being 
plucked from the plant they can be fermented. Under what 
conditions do these grapes ferment? Is it a chemical or physical 
change?          [NCERT Exemplar]

10] The internal energy of the system increases when the following 
reaction is carried out: [HOTS]

A + B → C
 State whether the reaction is exothermic or endothermic.                                        

11] Classify the following as exothermic and endothermic 
reactions.  [CBSE 2014]

 a] Photosynthesis       b] respiration

12] Write the type of chemical reaction in the following.    
a] reaction between acid and base

 b] rusting of iron [CBSE 2015]

13] Which two gases are evolved when ferrous sulphate is 
heated? [CBSE 2011]

 VERY-SHORT-ANSWER [VSA] TYPE QUESTIONS 1 MARK
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 SHORT ANSWER [SA] TYPE I QUESTIONS  2 MARKS

1] Classify the following into physical and chemical changes.
 a] Freezing of water  b]  Burning of wax
 c] Ripening of fruits  d]  Rusting of iron
 e] Glowing of a bulb

2] Write down the balanced chemical equation for the following:
  a]  When sodium reacts with chlorine to form sodium  

chloride
  b] When water is added to quicklime it yields slaked lime. 

3] Give the symbols used for representing the following in a 
chemical equation:

 a] Formation of a precipitate
 b] Solution of compound in water
 c] A gaseous reactant
 d] Formation of gaseous product

4] Write the skeletal equation for the following reactions:

           a] Hydrogen sulphide reacts with sulphur dioxide to form 
sulphur and water.

  b] Methane on burning combines with oxygen to produce 
carbon dioxide and water.         [CBSE 2012]

5] Define a combination reaction. Give one example of a 
combination reaction which is exothermic. 

                  [CBSE 2014, 2015]

6] What happens when magnesium ribbon burns in the presence 
of oxygen? Write the balanced chemical equation.                                                
 [CBSE 2015]

7] The blue colour of copper sulphate starts fading when a zinc 
rod is dipped in it. State the reason and write the chemical 
equation for the reaction involved.         [CBSE 2016] [HOTS]

8] Write chemical equations for the following reactions:
 a] Aluminium oxide reacts with sodium hydroxide.   

[CBSE 2012]
 b] Steam is passed over hot aluminium. [CBSE 2015] [HOTS]

9] Name the reducing agent in the following reaction.
      3MnO2 +  4Al → 2Al2O3 + 3Mn.        [CBSE 2015] [HOTS]
 State which is more reactive – Mn or Al – and why? 

10] A blue-coloured salt becomes white on heating. Give reason 
for the above observation. What happens when we add water 
to the salt obtained after heating? Also write its formula.                             
 [CBSE 2011, 2015]

11] Can a displacement reaction be a redox reaction? Explain with 
the help of an example.    [CBSE 2015] 

12] Give reason:
 a] Iron grills are frequently painted.
 b] Gold ornaments do not lose their lusture.      [CBSE 2016] 

13] When a magnesium ribbon burns in air with a dazzling 
white flame and forms a white ash, is magnesium oxidized 
or reduced? Justify your answer with the help of a chemical 
equation.     [CBSE 2012]

14] Identify the oxidizing and reducing agent in the following 
reactions.                      [NCERT exemplar]

  a] CuSO4 + Zn  → ZnSO4 + Cu
  b] Pb3O4 + 8HCl → 3PbCl2 + Cl2 + 4H2O

15] Write the balanced chemical equation for the following 
chemical reactions.  [NCERT Exemplar]

  a] Sodium hydroxide solution is treated with acetic acid to 
form sodium acetate and water.

  b]  Ethene is burnt in the presence of oxygen to form carbon 
dioxide, water and releases heat and light.   

16] Zinc liberates hydrogen gas when reacted with dilute HCl, 
whereas copper does not. Why?       [NCERT Exemplar]

17] Give the characteristic test for the following gases.   
  a] CO2         b] SO2          c] O2         d] H2         [NCERT Exemplar]

 18] You are provided with two containers made up of copper 
and aluminium. You are also provided with solutions of dilute 
HCl, dilute HNO3, ZnCl2, and H2O. In which of the above 
containers can these solutions be kept?      [NCERT Exemplar]

19]   List four observations that helps us to determine whether a 
chemical reaction has taken place.   [CBSE  2012]

20]  What is observed after about 1 hour of adding strips of Cu 
and Al suspended in FeSO4 solution in two beakers. Name 
the reaction and change observed. Also write the chemical 
equations.                [CBSE  2019]

21]  What happens when NaCl solution reacts with AgNO3 
solution. Name the two types of reactions to which it belongs. 

22]   i)  State the law which is followed in balancing chemical   
      equation.   [CBSE for blind] 

  ii)   Balance the following chemical equation: 

    Fe  + H2O  →  FeO4  + H2 

23]  What is observed when carbondioxide gas is passed through 
lime water  [CBSE 2016]

  i)  For a short duration?
  ii) For a long duration? Write the chemical equation. 

14] What is a redox reaction?   [CBSE 2012, 2015]

15] Why do potato-chips manufacturers fill the packets of chips 
with nitrogen gas?                             [CBSE 2011]

16] Surface of metals loses their brightness when kept in air for a 
long time. Why?               [HOTS][CBSE 2010]

17] Give two examples from daily life where redox reactions are 
taking place.

18]    Which one is a chemical change - rusting or iron or melting of 
ice?   [CBSE 2011]

19] Hydrogen being a highly inflammable gas and oxygen being a 
supporter of combustion, yet water made up of hydrogen and 
oxygen is used to extinguish fire why?                [CBSE 2011]

20] Write balanced chemical equation    [CBSE 2011]

       FeSO4(s) 
heat →  Fe2O3(s)  + SO2(g)  + SO3(g) 

21]   Write the chemical equation for reaction when lead nitrate 
and potassium iodied are mixed.    [CBSE 2011]

22]   AgNO3  + NaCl  →  AgCl ↓  + NaNO3

        FeS   + H2SO4   →  FeSO4  + H2S ↑
    What do the upward and downward arrow marks indicate in 

the above chemical equations?  [CBSE 2011]

23]  What is neutralisation reaction?  [SSLC June 2019]

24] An iron ring is to be coated with copper. How can we do this 
without using electricity? [SSLC June 2020]
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24]  Consider the following chemical reaction: 

      X  +  Barium chloride  →  Y  + Sodium chloride 
                                                 white ppt 
     a)  Identify ‘X’ and ‘Y’. 

     b) Write the type of reaction.                                [CBSE 2015]

25]  Name the reducing agent in the following reaction: 

     3MnO2  +  4Al  →   3Mn  + 2Al2O3

     State which is more active, Mn or Al and why?     [CBSE  2015] 

26]  What is observed when a solution of potassium iodide is added 
to a solution of lead nitrate? Name the type of reaction. Write 
a balanced chemical equation to represent the above chemical 
reaction.  [CBSE 2014]

27]   Write balanced chemical equations for the following reactions:
   i)  Silver bromide on exposure to sunlight decomposes into 

silver and bromine.
  ii)  Sodium metal reacts with water ro form sodium 

hydroxide and water. 

28]   Identify the type of chemical reactions in the following 
equations:   [CBSE 2014]

    i)    CH4  + 2O2  →  CO2  + H2O

   ii)   Pb(NO3)2  + KI  →  PbI2  +  2KNO3

   iii)  CaO  +  H2O  →  Ca(OH)2

   iv)  CuSO4  +  Zn  →  ZnSO4  + Cu 

29]   Give an example for thermal decomposition and 
photochemical decomposition reactions. Write the relevant 
balanced chemical equation.       [CBSE 2014]

30]  Why is decomposition reaction called the opposite of 
combination reaction? Write the equations for these 
reactions.    [CBSE 2014]

31]  Why does the colour of copper sulphate solution change when 
an iron nail is dipped in it?  Write the chemical equation.

32]  Write the chemical equations involved in the following reacton 
  i) White washing    ii) Black and white photography  
     [CBSE  2016]

33]  Give reactions of calcium and magnesium with dilute nitric 
acid.    [CBSE 2013]

34]  When hydrogen gas is passed over heated copper oxide 
copper and steam are formed. Write the balanced chemical 
equation with their physical states. State what kind of chemical 
reaction is this.   [CBSE 2015]

35]  Write the chemical equation for the following: 

  i)  Hydrogen sulphide reacts with sulphur dioxide to form 
sulphur and water

  ii)  Methane on burning combines with oxygen to form 
carbon dioxide and water. What is the need of balancing 
the equation?  [CBSE 2012]

1] Give an example to explain a skeletal and a balanced chemical 
equation.

OR

 What is meant by a skeletal chemical equation? Using a suitable 
example differentiate between a skeletal and a balanced 
chemical equation. [CBSE 2011]

2] How is a chemical equation written? Illustrate with an 
example. [CBSE 2011]

3] Write any two observations in an activity which may suggest 
that a chemical reaction has taken place. Give an example in 
support of your answer.                     [Delhi 2010]

4] Write a chemical equation of a reaction where the following 
changes have taken place.       [CBSE 2014]

 a]  change in colour
 b] change in temperature
 c]  formation of a precipitate

5] Define a chemical reaction. Which observations help you to 
determine whether a chemical reaction has taken place?   
    [CBSE 2012 and 2014]

6] Balance the following chemical equations:

 a]  Mg + N2 → Mg3N2 b]  Al + Cl2 → AlCl3
 c]  NH3 + CuO → Cu + N2 + H2O

7] What are thermochemical reactions? Give two examples.

8] a]  Write the balanced chemical equation for the process of 
photosynthesis and the conditions of the reaction giving 
the physical states of all the substances.

 b]  Classify the following reactions as exothermic or 
endothermic.                           [CBSE 2014, 2015]

     i] electrolysis of water
    ii]  burning of natural gas

 SHORT ANSWER [SA] TYPE 2 QUESTIONS  3 MARKS

    iii] decomposition of calcium carbonate
    iv]  burning magnesium ribbon in air

9] 2g of ferrous sulphate crystals are heated in a dry test tube.
 a] List any two observations.
 b] Name the type of chemical reaction taking place.
 c] Write the chemical equation of the reaction.

10] Discuss the importance of decomposition reactions in metal 
industries with three points.          [CBSE 2014]

11] On passing excess of carbon dioxide through lime water, it first 
turns milky and then becomes colourless. Why? Write all the 
chemical equations of the reaction involved. 
   [CBSE 2016] [HOTS]

OR

 A student dropped a few pieces of marble chips in dilute 
hydrochloric acid contained in a test tube. The gas evolved 
was passed through lime water. What changes would be 
observed in lime water? Write the chemical equations for both 
the changes observed. [CBSE 2015]

12] A student has mixed the solutions of lead(II) nitrate and 
potassium iodide.

 a]   State the colour of the precipitate formed.
 b]  Write a balanced chemical equation for the reaction.
 c]  Suggest an alternative name for the above precipitation 

reaction. Give justification for your answer.                      
                   [CBSE 2012 , 2015] [HOTS]

13] A brown substance ‘X’ on heating in air forms a substance ‘Y’. 
When hydrogen gas is passed over heated ‘Y’, it again changes 
back into ‘X’. [CBSE 2012][HOTS]

 a]  Name the substances X and Y.
 b]  Name the type of chemical reactions occurring during 

both the changes.
 c]  Write the chemical equations of the reactions.
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14] Give three ways of preventing rusting of iron.     [CBSE 2013]

15] Define rancidity. To prevent rancidity of food containing oils 
and fats, some substances are added to them. What are these 
substances called? Suggest some other methods to prevent 
rancidity. [CBSE 2012]

OR

 What is meant by rancidity? State any two methods to prevent 
it.   [CBSE 2016]

16] Write the balanced chemical equation and identify the type of 
reaction in each case. [NCERT Exemplar]

 a]  Chlorine gas is passed in an aqueous potassium iodide 
solution to form potassium chloride solution and solid 
iodine.

 b]  Ethanol is burnt in air to form carbon dioxide, water, and 
heat.

 c]  Lead acetate solution is treated with dilute hydrochloric 
acid to form lead chloride and acetic acid solution.    

17]    Define the term decomposition reaction. Give one example 
each for thermal decomposition and electrolytic  decompositon 
reaction. [CBSE 2016]

18] In the reaction 
 MnO2  + 4HCl  →  MnCl2   +  2H2O  +  Cl2
 a)  i) Name the compound oxidised    ii)  reduced 
 b)  Define oxidation and reduction on the basis   [CBSE 2018]

19]  Decomposition reaction requires energy in the form of heat 
or light or electricity for breaking the reactants. Write one 
example for each with equation. [CBSE 2018]

20]  i)  Write the essential condition for the following reaction to 
take place: 2AgBr  →  2Ag  + Br2

 ii)  Complete the following chemical equation: 

  2FeSO4 
heat →  Fe2O3  + ________ + ________

 iii)  What happens when water is added to quick lime? Write 
the chemical equation.  [CBSE 2015]

21]  Which product will be obtained after lead nitrate is heated? 
Write the balanced chemical equation? State the type of 
chemical reactions that occur.  [CBSE 2013]

22]   Write the balanced chemical equation for the reaction that 
takes place during respiration. Identify the type of combination 
reaction that takes place during this process and justify the 
name. Give one more example for this type of reaction. 
   [CBSE 2012]

23] What is redox reaction? Identity the substance oxidised and 
the substance reduced in the following reactions: 

 i) PbO  +  C  →  2Pb  + CO2      [CBSE 2012]

 ii) MnO2  + 4HCl   →  MnCl2  +  2H2O  +  Cl2 

24]   Write the balanced chemical equation for the following 
reaction and identify the type of reaction in each case. 
Thermite reaction, Iron( III) oxide reacts with aluminum and 
gives molten iron and aluminum oxide.  [CBSE 2012]

25] The reaction of Barium chloride with Aluminium sulphate 
solution is an example for which type of chemical reaction? 
Why? Write the balanced chemical equation for this reaction. 
   [SSLC June 2020]

 LONG-ANSWER [LA] TYPE QUESTIONS 4/5 MARKS

1] Balance the following chemical equations:
  a] P4 + O2 → P2O5  
  b] Zn + HCl → ZnCl2 + H2 
  c] FeCl2 + H2S → FeS + HCl                [CBSE  2008]
  d] MnO2 + HCl → MnCl2 + H2O + Cl2  [CBSE  2011]
  e] Fe + H2O → Fe3O4 + H2                    [CBSE 2011]

2] How can a chemical equation be made more informative?

3] Write the balanced chemical equation for each of the following.

  a]  Barium chloride solution is mixed with copper sulphate 
solution and a white precipitate is observed.

  b]  On heating copper powder in a china dish the surface of 
the copper becomes black.

  c]  On heating green-coloured ferrous sulphate crystals a 
reddish-brown solid is left and gases having a smell of 
burning sulphur are released.

  d]  Iron nails when left dipped in blue copper sulphate 
solution become brownish in colour and the blue colour 
of copper sulphate is converted into light green.

  e] Quicklime reacts with water releasing a large amount of 
heat.

4] In the following chemical reaction, “zinc oxide reacts with 
carbon to produce zinc metal and carbon monoxide.”

  ZnO + C → Zn + CO
  a] Identify the substance getting oxidized and the one getting 

reduced.
  b]  State the reason for choosing the substances in (a).
  c]  Name the type of reaction and give another example of 

similar type of reaction.         [CBSE 2012, 2015] [HOTS]

5] A metal ‘X’ forms a salt XSO4. The salt forms a clear solution 
in water which reacts with sodium hydroxide solution to form 
a blue precipitate Y. Metal X is used in making electric wires 
and alloys like brass.          [HOTS]

6] During the reaction of some metals with dilute hydrochloric 
acid, following observations were made.  [NCERT Exemplar]

  a]  Silver metal does not show any change.
  b]  The temperature of the reaction mixture raises when 

aluminium is added.
  c]  The reaction of sodium metal is found to be highly 

explosive.
  d]  Some bubbles of a gas are seen when lead reacts with the 

acid.
    Explain these observations giving suitable reasons.     

7] Identify the reducing agent and oxidizing agent in the following 
reactions:   [NCERT Exemplar]

  a] H2O + F2 → HF + HOF      

  b]  2H2 + O2  → 2H2O

  c]  Pb3O4 + 8HCl → 3PbCl2 + Cl2 + 4H2O

  d]  V2O5 + 5Ca → 2V + 5CaO

  e]  CuO + H2 → Cu + H2O 

8]   a)  What is double displacement reaction? Explain with the   
   help of an example. 

  b)  A small amount of quick lime is added to water in a beaker.
    i)  Name and define the type of reaction that has taken 

place.
    ii)  Write the balanced equation for the reaction and 

chemical names of the product formed. 
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    iii)  List two main observations in the reaction. 

9]  a)  Define a balanced chemical equation. Why should an 
equation be balanced? 

  b)  Write the balanced chemical equation for the following 
reactions: 

   i)  Phosphorus burns in presence of chlorine to form          
phosphorus pentachloride.

   ii)  Burning of natural gas
   iii)  The process of respiration     [CBSE 2015] 

10]  a)  Explain two ways by which food industry prevents 
rancidity.

  b)  Discuss the importance of decomposition reaction in 
metal industry with three points.  [CBSE 2015]

11]  a)  Write one example for the decomposition carried out 
with the help of  i) Electricty   ii) heat    iii) light

  b)  Which of the following statement is correct and why?  
Copper can displace silver from silver nitrate and silver 
can not displace copper from copper sulphate solution.   
     [CBSE 2014]     

ANSWERS SECTIONS

IN-TEXT QUESTIONS – ANSWERS

amount of hydrogen is double the amount of oxygen.

 2H2O electric current →  2H2 +O2.

6] When an iron nail is dipped in copper sulphate solution, 
iron being more reactive than copper, displaces it from 
its solution, hence the copper sulphate solution loses  
its colour.

 CuSO4 (aq.)+Fe (s) → FeSO4 (aq.)+Cu (s).
            blue            grey         green

7] The reaction between an acid and a base giving salt and water 
as products.

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

8] i]  Na is oxidized and O2  is reduced.

         ii] CuO is reduced and H2 is oxidized.

1] The Mg ribbon is cleaned with sand paper to remove the 
impurities such as magnesium oxide formed due to its 
reaction with oxygen. MgO, a stable compound, prevents or 
slows down the burning process of magnesium.

2]  i]  3BaCl2 + Al2(SO4)3 → 3BaSO4 + 2AlCl3.
          ii]  2Na + 2H2O → 2NaOH + H2.

3] i]  BaCl2 (aq.) +Na2SO4 (aq.) → 2NaCl(aq.) + BaSO4(s).
         ii]  NaOH(aq.) + HCl (aq.) → NaCl (aq.) +H2O(l).

4] i]  X is calcium oxide/ quick lime – CaO.
         ii]  CaO (s) + H2O (l) → Ca(OH)2 (aq.).

5] During electrolysis of water, the water molecule decomposes 
to give hydrogen and oxygen gas. In a water molecule 
hydrogen and oxygen are present in 2:1 ratio, hence the 

TEXTUAL EXERCISE – ANSWERS

1] a and b are incorrect.   

2] d] displacement reaction.

3] a] hydrogen gas and iron chloride are produced.

4] A chemical equation  where the number of atoms of each 
reactant and the mass of all reactants equal the number of 
atoms of the same elements on the product side and the mass 
of the products.

 Balancing a chemical equation is done based on the law of 
conservation of mass, which states that mass can neither be 
created nor destroyed but can be converted from one form 
to another. Hence in a chemical reaction the mass of reactants 
should always equal the mass of products.

5] a] 3H2 (g) + N2 (g) → 2NH3 (g).   

 b] 2H2S (g)+ 3 O2 (g) → 2H2O (l) +2SO2 (g).   

 c] 3BaCl2 (aq.) + Al2(SO4)3 (aq.) → 3BaSO4 (aq.)↓ +             
     2AlCl3 (aq.).   

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

6] a] 2HNO3 + Ca(OH)2 → Ca (NO3)2 + 2 H2O.

 b] 2NaOH + H2SO4 → Na2SO4 + 2 H2O.

 c] It’s already balanced.

 d] BaCl2 + H2SO4 → BaSO4 + 2 HCl.

7] a] Ca(OH)2 + CO2 → CaCO3  + H2O.

 b] Zn + 2AgNO3 → Zn(NO3)2 + 2Ag. 

 c] 2Al + 3CuCl2  → 2AlCl3 + 3Cu. 

 d] BaCl2 + K2SO4 → BaSO4 + 2KCl.

8] a] 2KBr (aq.)  + BaI2 (aq.) → 2 KI(aq.) + BaBr2 (aq.) – 
  double-displacement reaction.

 b] ZnCO3(s) → ZnO(s) + CO2(g) – 
  decomposition reaction.

 c] H2(g) + Cl2(g) → 2HCl (g) – combination reaction.

 d] Mg(s) + 2HCl (aq.) → MgCl2 (aq.) + H2 (g) –   
displacement reaction.

9] A chemical reaction where the energy required for bond 
breakage is less than the energy required for bond formation, 
resulting in release of energy during the reaction is known as 
an exothermic reaction.

 e.g.: CaO + H2O → Ca(OH)2 + energy.

 A chemical reaction in which the energy required for new 
bonds formation is less than the energy required for bond 
breaking, resulting in consumption of energy during the 
reaction is known as an endothermic reaction.

 e.g.: ZnCO3 (s)  
∆ →  ZnO (s)  + CO2 (g).

10] Respiration is the process of oxidation of food, where the 
carbohydrate(glucose) in food is oxidized to carbon dioxide 
and water. During this process energy is released and hence 
the  process is exothermic.

 C6H12O6(s)+6O2(g) → 6CO2 (g)+6 H2O (g) + Energy.
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11] In a decomposition reaction a single reactant gives two or 
more products, whereas, in a combination reaction two or 
more reactants combine to give a single product. Hence, the 
decomposition reactions are the opposite of combination 
reactions.

 e.g.: 2H2O electric current →  2H2 +O2  
– decomposition reaction.

 2H2 +O2 → 2H2O – combination reaction.

12] heat – ZnCO3(s) 
∆ →   ZnO(s)  +  CO2 (g).

          light – 2AgCl (s) → 2Ag (s) + Cl2 (g).

          Electricity – 2H2O electric current →  2H2+ O2.

13] Displacement reaction – chemical reaction where a more 
reactive species displaces a less reactive species from its 
aqueous solution.

 e.g.:  2Al (s) +3CuCl2 (aq.) → 2AlCl3 (aq.) + 3Cu (s).

 Double-displacement reaction –chemical reaction where 
there is mutual exchange of radicals between the reacting 
species.

 e.g.: 2KBr(aq.)+ BaI2 (aq.) → 2 KI(aq.) + BaBr2 (aq.).

14] 2AgNO3 (aq.) + Cu (s) → Cu(NO3)2  (aq.) + 2Ag (s).

15] A displacement reaction in which one of the products formed 
is an insoluble solid that settles down as a precipitate is known 
as precipitation reaction.   

 BaCl2 (aq.) +K2SO4 (aq.) → BaSO4 (s)↓+ 2KCl (aq.).

16] a] Oxidation – it is the process where oxygen is gained.

  2Mg (s) +O2 (g) → 2MgO (s).

  C (s) + O2  (g) → CO2 (g).

      b] Reduction – it is the process where oxygen is lost.

  Fe2O3 (aq.) + 2Al (s) → Al2O3 (aq.) + 2Fe (s).

  CuO (s) + H2 (g) → Cu(s)  +  H2O (l).

  In the above reactions, CuO and Fe2O3 undergo   
 reduction.

17] ‘X’ – copper.

          CuO is the black-coloured compound formed.

18] Applying paint acts as a barrier between iron and moisture in 
air, which prevents the rusting of iron.

19] Nitrogen being a less reactive element the oxygen prevents 
the oxidation of oils and fats in food.

20] a] Corrosion – It is a slow process where metals, mainly 
iron, form a porous layer on their surface and get 
damaged due to the effect of moisture and oxygen.

   Example: rusting of iron.

  b] Rancidity – the slow oxidation of oils and fats resulting in 
emission of a foul smell.

ZEN ADDITIONAL QUESTIONS - ANSWERS

MULTIPLE CHOICE ANSWERS

1] a]  electrolysis 

2] c] light

3] d] 2H2  + O2 → 2H2O

4] a] reaction of barium chloride with      
sodium sulphate

5] b] Nitrogen dioxide 

6] b] process of respiration

7] b] 2:1

8]     a] formation of a white precipitate 

9] d]  Zn(s)+H2SO4(aq.) → ZnSO4(aq.)  
+ H2 (g) 

10] a] copper oxide

11] c]  copper

12] b]  double-displacement reaction

13] a] Permanganate is an oxidizing agent 
and it oxidizes ferrous sulphate.

28]  c]  painting  and  d] galvanising

29]  a]  hydrogen  

30]  c]  decomposition     

31] b]  2, 2, 4  

32]  d] decomposition of calcium 
carbonate into calcium oxide   
and carbondioxide 

33]  b]   HCl  

34]  c]   oxidation reaction 

35]  b]  Na2SO4 + BaCl2 → BaSO4 + 
2NaCl  

36] c]  2 AgNO3 + Cu → Cu( NO3)2 + 
2 Ag     

37]  d]  displacement reaction.

38]  c] 2 NaOH + H2SO4 → Na2SO4 + 
2H2O  

14] a]  H2O2

15] d] N2 or He    

16]  c]  extracting salt from sea water

17]  b]  2Pb3O4
∆ →  6PbO(s)+ O2(g)

18]  a]  Iron is oxidised 

19]   d]  displacement reaction 

20]  a]  combustion of LPG   

21]  d]  green 

22]  b]  sunlight  

23]  c]  nitrogen  

24]  a]  oxidation    

25]  d]  by electricity

26]  c]  both a] and b]    

27] b]  carbon  

 VERY-SHORT-ANSWER [VSA] TYPE QUESTIONS - ANSWERS

1] A chemical equation is a symbolic representation of a chemical 
reaction written using chemical symbols for reactants, 
products, and also indicating the conditions required for the 
reaction to take place. 

2] Physical change – no new substance is formed, generally 
reversible. e.g.: Melting of ice. 

     Chemical change – a new substance is formed, generally 
irreversible. e.g.: Electrolysis of water.

3] Law of conservation of mass – mass can neither be created nor 
destroyed but can be converted from one form to another.

4] Silver chloride turns grey.  Decomposition reaction.
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5] Quicklime (CaO) combines with water to form slaked lime 
(Ca(OH)2), the reaction is exothermic, and energy is liberated 
in the form of heat and sound.

 CaO(s) + H2O(l) →  Ca(OH)2 (s) + energy.  
(heat and sound)

6] It is a chemical change.

7] Inside the body of fireflies, a chemical reaction occurs which 
releases chemicals and these chemicals glow in darkness.

8] Endothermic.

9] Grapes ferment in anaerobic conditions in the presence of 
sugars and it is a chemical change. 

10] Exothermic.

11] a] Endothermic b] exothermic.

12] a] Neutralization or double-decomposition reaction
         b] Combination or oxidation reaction.

13] Sulphur dioxide and sulphur trioxide.

14] A chemical reaction in which oxidation and reduction take 
place simultaneously.

15] Nitrogen prevents the oxidation of oil in chips.

16] Metals react with oxygen and moisture in air, forming a layer of 
metal oxide on the surface of the metal.

17] Combustion of fuels and rusting of iron.

18]  Rusting of iron.

19]  It is because of the property of water as compound. It is not 
inflammable, but the constituent elements of water hydrogen 
and oxygen have different properties. 

20]  The balanced equation is          
 2FeSO4(s)  

heat →  Fe2O3(s)  + SO2(g)  + SO3(g)

21] Pb(NO3)2  + 2KI → 2KNO3  + PbI2

22] ↑ Upward arrow mark indicates that gas is evolved and ↓ 
downward arrow mark indicates that an insoluble precipitate 
(compound) is formed.

23]  A double displacement reaction occurring between an acid 
and a base giving only salt and water as products is called 
neutralization reaction. Its general form is:

 Acid + Base → Salt + water

24] Iron ring should be dipped in copper sulphate solution. Iron 
displaces copper from copper sulphate solution and copper is 
coated on iron ring.

 SHORT ANSWER [SA] TYPE I QUESTIONS - ANSWERS

1] a] Physical change.

          b] Chemical change.

           c] Chemical change.

           d] Chemical change.

           e] Physical change.

2] a] 2Na(s) + Cl2 (g) → 2NaCl(s).

          b] CaO(s) + H2O (l) → Ca(OH)2 (s). 

3] a] ↓ (downward arrow).

          b] aq.

          c] (g).

 d] ↑ (upward arrow).

4] a] H2S + SO2 →  S + H2O.

           b] CH4 + O2 → CO2 + H2O.

5] Reaction where two or more reactants combine together to 
yield a single product.

 CaO (s) + H2O(l) → Ca(OH)2 (s) + Energy.

6] Magnesium ribbon burns with a dazzling white flame when 
burnt in the presence of oxygen.

 2Mg (s) + O2 (g) → 2MgO (s).       

7] Zinc is more reactive than copper, hence zinc displaces 
copper from its aqueous solution thus decolourizing it.

 Zn (s) + CuSO4  (aq.) → Cu(s) + ZnSO4  (aq.).

8] a] Al2O3(s) + 2NaOH (aq.) → 2NaAlO2 (aq.)+H2O (l)

          b] 3H2O (g) + 2Al(s) →  Al2O3 (s) + 3H2 (g).

9] Al is the reducing agent, since it is undergoing oxidation.Al is 
more reactive as it displaces Mn from its aqueous solution.

10] The blue salt is hydrated copper sulphate (CuSO4. 5H2O), 
which loses its water of crystallization and becomes white 
anhydrous copper sulphate (CuSO4) upon heating it. On 

adding water, the anhydrous form again becomes hydrated 
and the blue colour is regained.

11] Yes, all displacement reactions are redox reactions.Consider 
the reaction of sodium with water; in this reaction sodium 
displaces hydrogen from water, it is also getting oxidized by 
gaining oxygen, and simultaneously reducing the water to 
hydrogen by removal of oxygen.

 2Na + H2O → Na2O + H2.

12] a] To prevent rusting.

          b] Gold is least reactive and hence doesn’t react.

13] Magnesium is oxidized.
 2Mg + O2 → 2MgO.

14] a] Copper sulphate 

 b] lead oxide are the oxidizing agents and 

  i] Zn and ii] HCl are the reducing agents.          

15] a] NaOH(aq.)+CH3COOH(aq.) → CH3COONa   
    (aq.) + H2O(l).

         b] C2H4(g)+3O2(g) → 2CO2(g)+2H2O(g)+
  heat    +  light.

16] Zinc is more reactive than hydrogen and hence it displaces 
hydrogen from dilute HCl, whereas copper is less reactive 
than hydrogen hence it does not show any reaction.  

17] a] When passed through lime water , it turns lime   
water milky.

         b] Decolourises acidified potassium permanganate.

         c] Rekindles glowing splinter

         d] Burns with a pop sound and puts off flame. 

18] The solutions can be stored in a copper vessel as copper is 
least reactive and it is less reactive than hydrogen and zinc. 
The solutions cannot be stored in aluminium containers 
as aluminium is more reactive than hydrogen and zinc and 
displaces hydrogen and zinc from their solutions.
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19]  i)  evolution of gas  

 ii) change in temperature  

 iii) change in colour  

 iv) change in state

20]  When Cu strip is suspended in FeSO4 solution, no reaction 
takes place. When Al strip is suspended in FeSO4 solution the 
pale green colour becomes colourless and grayish black iron 
metal will deposit on aluminum strip 

   2Al(s)  + 3FeSO4 (aq)  → Al2 (SO4)3(aq)  + 3Fe(s)

21]  White precipitate of silver chloride (AgCl) is formed 
AgNO3(aq) + NaCl(aq) → AgCl(s)↓ + NaNO3(aq) 

 The two names of this reaction is 

 i) Double displacement reaction 

 ii) Precipitation reaction

22]  i)   Mass can neither be created nor be destroyed in a 
chemical reaction. It is the law of conservation of mass.

    ii) The balanced equation is   3Fe + 4H2O   Fe3O4  + 4H2.

23]  i)  For short duration: Lime water turns milky due to the 
formation of calcium carbonate (CaCO3)  which is 
insoluble in water 

  Ca(OH)2(aq) + CO2 (g)  → CaCO3(s)  + H2O(l)
                       white ppt 

 ii) Long duration: A clear solution is obtained due to the 
formation of calcium bicarbonate which is soluble in 
water 

  CaCO3(s)  + H2O(l)  + CO2(g) →  Ca(HCO3)2 (aq )

24]  a)  X is sodium sulphate - Na2SO4

           Y is barium sulphate - BaSO4

      b)  It is called double displacement reaction. 

    Na2SO4(aq)  + BaCl2(aq)  → BaSO4(s)  + 2NaCl (aq)
                                                 white ppt 

   This reaction is also known as precipitation reaction. 

25]   Al is the reducing agent in the reaction. 
     Al is more reactive than Mn because Al displaces Mn from its 

oxide MnO2. 

26]   Yellow precipitate of lead oxide is formed. The reaction is 
precipitation reaction. 

      Pb(NO3) (aq)   + 2Kl (aq)  →  PbI2  + 2KNO3(aq) 

    This reaction is also called double displacement reaction.

27]   The chemical equations are 

      i)  2AgBr(s) sunlight →  2Ag(s)  + Br2(g) 

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

28]  i) Exothermic reaction 

  ii) Double displacement reaction and precipitation reaction 

 iii) Combination reaction 

 iv) Displacement reaction 

29]  Thermal decomposition - On heating potassium chlorate 
using Manganese dioxide as catalyst, it decomposes into 
potassium chloride and oxygen. 

 2KClO3  
light →  2KCl + 3O2↑

  (s)         MnO2     (s)          (s)

 Photochemical decomposition - When white coloured 
silver chloride is exposed to sunlight, it turns grey and 
decomposes to form metallic silver and chlorine gas. 

 2AgCl(s) sunlight →  2 Ag(s)  + Cl2(g) 

30]  In decomposition reaction, a single compound splits up into 
two or more simple compounds. 

 Example: Decomposition of calcium carbonate 

 CaCO3(s) 
sunlight →  CaO(s)  + CO2(g) 

 In combination reaction, two or more elements or 
compounds combine to form a single compound. 

 Example: Nitrogen and hydrogen combine to form ammonia 
N2(g)  + 3H2(g)  → 2NH3(g) 

31] Iron metal is more reactive than copper. It thus displaces 
copper from copper sulphate solution forming ferrous 
sulphate. Therefore the colour of the solution changes  to 
pale green. Reddish brown copper metal deposits on iron 
nail. 

 Fe(s)  + CuSO4(aq)  → Fe(SO4)(aq)  + Cu(s) 

32]   i)  In white washing, quick lime reacts with water to form 
slaked lime: 

  CaO  + H2O  →  Ca(OH)2  + Heat

 ii)  In black and white photography silver bromide on exposed 
to light decomposes to silver and bromine: 

  2AgBr(s) sunlight → 2Ag(s)  + Br2(g)

33]   i)  Ca  +  2HNO3 →  Ca(NO3)2  + H2

 ii)  Mg  + 2HNO3  →  Mg(NO3)2  + H2 

34]   i)  CuO(s)  + H2(g)  →  Cu(s)  + H2O(g) 

   ii)  This is redox reaction

35]  i)  4H2S  + 2SO2  →  6S  +  4H2O

  ii)  CH4  +  2O2   →  CO2  +  2H2O 

   The need of balancing the equation is that an equation should 
be written as per the law of conservation of mass. It states 
that the number of atoms of each element before and after 
the reaction should remain same.

 SHORT ANSWER [SA] TYPE 2 QUESTIONS - ANSWERS

1] Skeletal equation–It is an unbalanced chemical equation, 
where the number of atoms of reactants and products 
unequal.

 e.g. H2 + Cl2 → HCl.

 Balanced equation– It is a chemical equation where the 
number of atoms of reactants and products equal. It also 
indicates the conditions of the reaction and the states of the 
reactants and products formed.

 e.g.:  H2 (g) + Cl2 (g) → 2HCl (g).

2] A chemical equation is written using chemical symbols to 
indicate the reactants and products, which are connected 
using a forward arrow. Multiple reactants and products are 
connected using a plus (‘+’) sign.

   e.g.: When silver chloride is placed in sunlight, it decomposes 
into silver metal and chlorine gas.

   2 AgCl (s) sunlight →  2Ag (s)  +  Cl2 (g).
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3] The observations that suggest that a chemical reaction has 
occurred are:

     Change in state, change in colour, change in temperature, 
evolution of gases, formation of precipitate.

 e.g.: When a  solution of potassium bromide is added to a 
solution of barium iodide it gives a yellow precipitate of 
potassium iodide and a barium bromide solution.

   KBr (aq.) + BaI2 (aq.) → KI (s)↓+ BaBr2 (aq.).

4] a]  2NO (g) + O2 (g) → 2NO2 (g).

 b] CH4(g) + 2O2 (g) → CO2 (g) + 2H2O (g) + energy.

 c]  BaCl2(aq.)+Na2SO4(aq.) → 2NaCl(aq.)+BaSO4(s)↓.

5] A chemical reaction is a process that leads to the transformation 
of one set of chemical substances into another. A chemical 
reaction can be identified by the following observations:

 • Change in state    • Change in colour
 • Change in temperature   • Evolution of gases

6] a] 3Mg + N2 →  Mg3N2.  b] 2Al +3Cl2 → 2AlCl3.

 c] 2NH3 + 3CuO → 3Cu + N2 + 3H2O.

7] A chemical equation which gives the information about the 
energy changes occurring during the chemical reaction is 
called a thermochemical equation.

 2H2 (g) + O2 (g) → 2 H2O(l) + 571.6 kJ.

 N2 (g)  + 3 H2 (g) → 2NH3 (g) + 92kJ.

8] a]   6CO2(g)+6H2O (l) sunlight
chlorophyll → C6H12O6(s) + 6O2 (g).

 b]  i and iii – endothermic. 

           ii and iv – exothermic.

9] a]   Reddish-brown residue and gases with burning    
     sulphur odour produced.

          b]   Decomposition reaction.
          c]  2 FeSO4  (s) 

∆ →  Fe2O3 (s) + SO2 (g) + SO3 (g).

10] a]  Decomposition of silver salts (halides) is used in 
photographic films.

 b]  Decomposition of metal carbonates are used in 
metallurgy to extract metals from their ores.

         c]  Decomposition of aluminium oxide is used to extract 
aluminium from its ore.

11] On passing carbon dioxide through lime water, initially a 
precipitate of calcium carbonate is formed and on passing 
excess of carbon dioxide the calcium carbonate is reduced 
to calcium bicarbonate, which is soluble in aqueous medium; 
hence the solution becomes colourless.

 Ca(OH)2 (aq.) + CO2 (g) → CaCO3  (s) + H2O(l).

 CaCO3 (s) +CO2(g) + H2O (l) → Ca(HCO3)2 (aq.).

12]  a]   Yellow.

 b]   Pb(NO3)2(aq.)+2KI (aq.) → PbI2 (aq.)+2KNO3 (aq.).

          c]  Double-displacement reaction, since there is a mutual 
exchange of radicals between the reactants.

13] a]  X: copper metal; Y: Copper(II)oxide.

           b]   Oxidation and reduction reactions.

           c]    2Cu + O2 → 2CuO 
                CuO + H2 → Cu + H2O.

14] a] By painting         b] By applying oil or grease
         c] By galvanizing

15] Rancidity is the slow process where the oils and fats present 
in food are oxidized when exposed to oxygen, leading to foul 
smell and a bad taste.

 Different methods used to prevent rancidity are:
 a] Adding chemicals called antioxidants, which prevent or 

slow down the oxidation process.
 b]  Storing foods in airtight containers or in a refrigerator.

16] a]  Cl2 (g)  + 2KI (aq.) → 2KCl (aq.) + I2 (s).

         b]  C2H5OH (l)+3O2 (g) → 2CO2(g)+3H2O (g)+heat 

         c] (CH3COO)2Pb (aq.) → 2HCl (aq.) → PbCl2 (aq.) + 
2CH3COOH .

17]  A chemical reaction in which a single compound or reactant 
breaks down into two or more simpler products is called 
chemical decomposition reaction. 

  Example: Decomposition reaction carried out by heating is 
called thermal decomposition. Decomposition of calcium 
carbonate: 

  CaCO3 (s)  
heat →  CaO(s)  + CO2(g)

  Example: When a decomposition reaction takes place with 
the help of electric current, the process is called electrolysis.
Electrolytic decomposition of water:  

 2H2O(l) electric current →   2H2(g)  + O2(g)

18]   a]   i) The compound oxidised is HCl 

           ii) The compound reduced is MnO2

 b]  The removal of hydrogen from a substance is called 
oxidation. The removal of oxygen from a substance is 
called reduction.

19]   i)  Decomposition of calcium carbonate by heating:  

          CaCO3(g)  heat →  CaO(s)  + CO2(g)

     ii) Decomposition of silver bromide by the use of sunlight:  

             2AgBr(s) sunlight →  2Ag(s)   +  Br2(g) 

    ii) Decomposition of water by electricity: 

    2H2O(l)  electrolysis →  2H2(s)  + O2(g)

20]  a) 2AgBr sunlight →  2Ag  + Br2

  The condition is that sunlight is essential to decompose 
silver bromide into silver and bromine. 

 b) The complete equation is: 

  2FeSO4(s)  
heat →  Fe2O3(s)  + SO2  + SO3

 c)  When quick lime is added to water slaked lime is formed 
with hissing sound along with the liberation of large 
amount of heat:

  CaO(s)  + H2O(l)   →  Ca(OH)2(aq) 

21]   The products formed are lead monoxide, nitrogen dioxide 
and oxygen gas is liberated The chemical equation is: 

 2Pb(NO3)2(s) 
heat →  2PbO(s)  + 4NO2(g)  +  O2(g)

 This reaction is thermal decomposition.

22]   The balanced chemical equation is 

     C6H12O6(aq)  +  6O2(g)  →  6CO2(g)  + 6H2O(l)  + heat

 It is an exothermic combination reaction because heat is 
evolved. 

  Combustion of methane is another example for exothermic 
combination reaction: 

 CH4(a)  + 2O2(g)  →  CO2(g)  + 2H2O(l) 
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23]   Chemical reactions in which both oxidation and reduction 
takes place simultaneously are called  Redox reactions. 

  i)  PbO is reduced to Pb and C is oxidised to CO2 

   ii)  MnO2 is reduced to MnCl2 and HCl is oxidised to H2O. 

24]  Balanced equation is: 

   Fe2O3(s)  + 2Al(s)  →  Al2O3(s)  +  2Fe(l)  +  heat 

 It is a displacement reaction where aluminum displaces 
iron(Fe) from Fe2O3. 

 Molten iron is used for repairing broken railway tracks.

25]  It is an example for double displacement reaction or 
Precipitation reaction.

  There is an exchange of ions between the reactants. / 
White precipitate of Barium Sulphate is formed.

  3BaCl2 + Al2(SO4)3 → 3BaSO4 + 2AlCl3.

 LONG-ANSWER TYPE QUESTIONS [LA] - ANSWERS

1] a] P4  +  5O2 →  2P2O5.

 b]  Zn  +  2HCl → ZnCl2  + H2.

 c]  FeCl2 + H2S  → FeS + 2HCl.  

 d]  MnO2 + 4HCl  → MnCl2 + 2H2O + Cl2. 

 e]  3Fe + 4H2O → Fe3O4 + 4H2.

2] a]  By indicating the physical states of the reactants and 
products

 b]  By using an upward arrow to indicate the evolution of a 
gaseous product

 c]  By using a downward arrow to indicate the formation of 
a precipitate

 d] By indicating the aqueous solutions as (aq.)

 e]  By indicating the energy changes

  C6H12O6(s) +6O2(g) → 6CO2(g) +6H2O(l) + energy.

3] a] BaCl2(aq.) + CuSO4 (aq.) → CuCl2 (aq.)+BaSO4(s)↓.

         b]  2Cu(s) +O2 (g) ∆ →  2CuO(s).

          c] 2 FeSO4 (s)  
∆ →  Fe2O3 (s) + SO2 (g) + SO3 (g).

         d] CuSO4 (aq.)  + Fe(s) →  FeSO4 (aq.) + Cu (s).

         e] CaO(s) +H2O(l) → Ca(OH)2 (s) + Energy.

4] a]  ZnO is getting reduced and C is getting oxidized.

         b]  ZnO is losing oxygen and C is gaining oxygen.

         c]  Redox reaction.

            Fe2O3+3CO → 2Fe+3CO2; in this reaction 
iron (III) oxide undergoes reduction,as it is losing  
oxygen and CO gets oxidized as it is gaining oxygen. 

5] a]  Copper.

 b] Copper hydroxide [Cu(OH)2].

 c] CuSO4 + 2NaOH → Cu(OH)2 + Na2SO4;
     Double-displacement reaction.

6] a] Silver is less reactive than hydrogen.

 b] The reaction is exothermic.

 c] Sodium is highly reactive.

 d]  Lead, more reactive than hydrogen, reacts with HCl and 
displaces hydrogen from its solution.

7] a] Reducing agent– F2 and oxidizing agent – H2O.

         b] Reducing agent– H2 and oxidizing agent – O2.

         c] Reducing agent– HCl and oxidizing agent – Pb3O4.

         d] Reducing agent– Ca and oxidizing agent – V2O5.

         e] Reducing agent– H2 and oxidizing agent – CuO.

8]  a)  A chemical reaction in which exchange of ions takes 
place between two compounds to form new compounds 
is called double displacement reaction.

  Example: When aqueous solution of Sodium sulphate and 
barium chloride are added or mixed, ion exchange takes 
place to form Barium sulphate and Sodium chloride: 

  Na2SO4 (aq)  +  BaCl2(aq)  → BaSO4 + 2NaCl(aq)

  b)  i)  It is combustion reaction - A reaction in which two 
or more elements or compounds combine to give a 
single new product is called combination reaction 

   ii)  CaO(s)  +  H2O(l)  → Ca(OH)2(aq)
                                      calcium hydroxide. 

   iii) Observation:  i) A hissing sound is produced 

                           ii) Solution becomes hot because heat is evolved 

9]  a)  A chemical equation in which the number of atoms of 
different elements in the reactant side is equal to the 
number of atoms on the product side is called balanced 
chemical equation.

          A chemical equation is balanced to obey the ‘Law of 
conservation of mass’ which states that mass is neither 
created nor destroyed during a chemical reaction. 

    Therefore an equation is to be balanced. 

 B)  Chemical equations 

     i) 5P(s)  + 10Cl2(g) → 4PCl5(s)

    ii) CH4(g)  + 2O2(g) → CO2(g)  + H2O(l)  + Heat

    iii) C6H12O6(aq) + 6O2(aq) → 6CO2(g)  + 6H2O  +  
      Heat

10]   a)  Rancidity can be prevented by adding antioxidant to 
good containing fat and oil 

 Eg.: i) By adding BHA - Butylated hydroxy anisole 

     ii) It can be prevented by packing food containing fat and 
oil in nitrogen gas 

 b)   i) Molten NaCl is electrolytically decomposed to form  
sodium metal. 

   ii) Aluminium metal is obtained by electric decomposition 
of bauxite ore mixed with molten Cryolite.

  iii) Carbonate ores are thermally decomposed to give 
metal oxides which can be reduced to give metal. 

11]  a) Examples:

     i)  H2O(l) → 2H2(g)  + O2(g) 

   ii)  2KClO3(s)   → 2KCl(s)  + 3O2(g) 

 iii)  2AgBr(s)  → 2Ag(s)  + Br2(g) 

 b)  Copper is more reactive than silver. Therefore copper 
displaces silver from silver nitrate solution: 

  Cu(s)  + 2 AgNO3 → Cu(NO3)2 (aq) + 2Ag(s)


