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Chapter 01: Chemical Reactions and Equations

  
 
  

Syllabus 
 
1.0  Introduction 

1.1  Chemical equations 

1.2  Types of chemical reactions 

1.3  Oxidation reactions in everyday life 
 
  
Chapter At a Glance 
  
1.0 Introduction 
  
 Whenever a chemical change occurs, it is said 
that a chemical reaction has taken place. Following 
observations help to determine whether a chemical 
reaction has taken place: 
i. change in state 
ii. change in colour 
iii. evolution of a gas 
iv. change in temperature 
 
1.1 Chemical equations 
  
 Chemical reaction is a process in which one or 
more substances, called reactants, undergo a 
chemical change to produce new substances called 
products.  
The properties of the products are different from that 
of the reactants. 
Chemical reactions are represented in terms of 
chemical equations.   
 Different ways of representing a chemical 

reaction: 
i. Word equation: It is represented using 

names of reactants and products. 
 eg. Magnesium + Oxygen  

 Magnesium oxide 
ii. Skeletal chemical equation: It is 

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

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

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

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

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

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

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

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

Name of 
element 

Number of 
atoms in 
reactants 

(LHS) 

Number of 
atoms in 

products (RHS) 

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

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

(unbalanced equation)

Fe      +      H2O          Fe3O4   +     H2        ….(i) 

01.   Chemical Reactions and Equations
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 Atoms of 
oxygen 

In 
reactants 

In 
products 

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

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

 Atoms of 
hydrogen 

In 
reactants 

In  
products 

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

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

 Atoms of 
iron 

In 
reactants 

In  
products 

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

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

Name of 
element 

Number of 
atoms in 
reactants 

(LHS) 

Number of 
atoms in 
products 

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

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

Note: 
i. The above method of balancing chemical 

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

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

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

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

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

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

 
iii. Writing the condition in which reaction 

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

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

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

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

to form two or more simpler products. 

 eg.  

 
   

(partly balanced equation)

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

(partly balanced equation)

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

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

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

Carbon Carbon 
dioxide

Oxygen

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

Carbon 
monoxide

MethanolHydrogen

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

Calcium 
carbonate 

(Limestone)

Calcium 
oxide 

(Quick lime) 

Carbon
dioxide

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

Oxide 
of Iron 

[Iron (II, III)
oxide] 

Water 
vapour
(Steam)

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

displaces less reactive element from its 
compound. 

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

between the reactants.  

 eg.  

 

 
  
v. Precipitation reaction: 
 The reaction which involves formation of 

precipitate (insoluble substance) is known as 
precipitation reaction. 

 eg. 
 
 
 
 
vi. Oxidation reaction: 
 The reaction in which substance gains 

oxygen or loses hydrogen is called as 
oxidation reaction. 

 eg.  
 2Cu(s)   +   O2(g)   

Heat      2CuO(s) 
 Copper        Oxygen               Copper (II) oxide 
 
vii. Reduction reaction: 
 The reaction in which substance gains 

hydrogen or loses oxygen is called as 
reduction reaction. 

 eg. 
 
 
 
viii. Oxidation-reduction reaction (Redox 

reaction): 
 The reaction in which one reactant gets 

oxidised and the other reactant gets reduced 
is called as oxidation-reduction reaction or 
redox reaction. 

 In this reaction, simultaneous oxidation and 
reduction reactions take place. 

 eg. 
 
 
 
 
 
 Classification of chemical reactions based 

on energy change: 
i. Exothermic reactions: Reactions 

accompanied by evolution of heat are called 
exothermic reactions. 

eg.  
 
 
 
ii. Endothermic reactions: Reactions in which 

energy is absorbed are called endothermic 
reactions. 

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

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

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

 Rancidity: 
 Rancidification is a process in which 

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

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

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

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

_______.   
 4NH3(g)

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

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

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

Sodium 
sulphate

Barium 
sulphate

Sodium
chloride

Barium 
chloride

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

iodide 

Potassium
nitrate 

Lead  
iodide 
 (ppt.) 

C(s)    +    2H2(g)     CH4(g)

Carbon Hydrogen Methane

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

Lead
nitrate

Lead 
oxide

Nitrogen
dioxide

Oxygen

CuO + H2 
Heat  Cu + H2O 

Oxidation

Reduction 

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

dioxide
Oxygen Water 

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

 3Fe(s) + 4H2O(g)  Fe3O4(s)  +  4H2(g) 
 (i) Iron metal is getting oxidised. 
 (ii) Water is getting reduced. 
 (iii) Water is acting as a reducing agent. 
 (iv) Water is acting as an oxidising agent. 
 (A) (i), (ii) and (iii) (B) (iii) and (iv) 
 (C) (i), (ii) and (iv) (D) (ii) and (iv) 
Hint: In the given reaction, there is addition of oxygen 

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

 
4. Which of the following are exothermic 

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

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

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

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

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

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

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

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

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

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

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

gradually added to the beaker containing 
acidified potassium permanganate solution. 

The light purple colour of the solution faded 
and finally disappeared. Which of the following 
is the correct explanation for the observation? 

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

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

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

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

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

  
 
 
 
 
  
7. Which among the following is (are) double 

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

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

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

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

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

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

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

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

be less than seven.  
 (A) (i) and (ii) (B) (ii) and (iii)  
 (C) (i) and (iv) (D) (iii) and (iv) 

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

+ 2MnSO4 + 8H2O

Ferrous 
sulphate 

Ferric 
sulphate

Potassium 
permanganate

Manganese 
sulphate 

Potassium
sulphate

Sulphuric
acid 

Water
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Hint: Slaking of lime is accompanied by liberation 
of heat, hence it is an exothermic reaction. 

 Calcium hydroxide is an alkali and its 
aqueous solution (i.e., lime water) turns red 
litmus blue. Thus, the pH of the solution 
will be more than seven. 

 
10. Barium chloride on reacting with 

ammonium sulphate forms barium sulphate 
and ammonium chloride. Which of the 
following correctly represents the type of 
the reaction involved? 

 (i) Displacement reaction 
 (ii) Precipitation reaction 
 (iii) Combination reaction 
 (iv) Double displacement reaction 
 (A) (i) only (B) (ii) only 
 (C) (iv) only (D) (ii) and (iv) 
 
Hint: 
 
 
   
 In the given reaction, there is exchange of 

ions between the reactants, thus it is a 
double displacement reaction. 

 Also, white precipitate of barium sulphate is 
formed as a product, thus it is also an 
example of precipitation reaction.  

 
11. Electrolysis of water is a decomposition 

reaction. The mole ratio of hydrogen and 
oxygen gases liberated during electrolysis of 
water is _______.  

 (A) 1 : 1  (B) 2 : 1 
 (C) 4 : 1  (D) 1 : 2 
Hint: During electrolysis of water, hydrogen and 

oxygen gases are formed in the mole ratio           
2 : 1. 

 
 
 
 
12. Which of the following is (are) an 

endothermic process(es)? 
 (i) Dilution of sulphuric acid 
 (ii) Sublimation of dry ice 
 (iii) Condensation of water vapours 
 (iv) Evaporation of water 
 (A) (i) and (iii) (B) (ii) only 
 (C) (iii) only  (D) (ii) and (iv) 
 
13. In the double displacement reaction between 

aqueous potassium iodide and aqueous lead 
nitrate, a yellow precipitate of lead iodide is 
formed. While performing the activity if lead 
nitrate is not available, which of the following 
can be used in place of lead nitrate? 

 (A)  Lead sulphate (insoluble) 
 (B) Lead acetate 

 (C) Ammonium nitrate 
 (D) Potassium sulphate 
Hint: In order to obtain yellow precipitate of lead 

iodide, the salt that needs to be used (instead 
of lead nitrate) should also contain lead. Thus, 
option (C) and (D) are ruled out. Lead 
sulphate being an insoluble salt can not be 
used for the given activity. Thus, lead acetate 
which is a soluble salt in water can be used in 
the given activity. 

 
 
 
 
 
  
14. Which of the following gases can be used for 

storage of fresh sample of an oil for a long time? 
 (A) Carbon dioxide or oxygen 
 (B) Nitrogen or oxygen 
 (C) Carbon dioxide or helium 
 (D) Helium or nitrogen 
Hint: To prevent rancidification of foods containing 

fats and oils, the packed food is surrounded by 
unreactive gas (like helium, nitrogen, etc.). 
The inert atmosphere thus created prevents 
oxidation of fats and oils. 

 
15. The following reaction is used for the 

preparation of oxygen gas in the laboratory 
 2KClO3(s) 

Heat
Catalyst

  2KCl(s) + 3O2(g) 

 Which of the following statement(s) is (are) 
correct about the reaction? 

 (A) It is a decomposition reaction and 
endothermic in nature. 

 (B) It is a combination reaction. 
 (C) It is a decomposition reaction and 

accompanied by release of heat. 
 (D) It is a photochemical decomposition 

reaction and exothermic in nature. 
 
16. Which of the following processes involve 

chemical reaction? 
 (A) Storing of oxygen gas under pressure in 

a gas cylinder. 
 (B) Liquefaction of air. 
 (C) Keeping petrol in a china dish in the 

open. 
 (D) Heating copper wire in presence of 

air at high temperature. 
  
17. In which of the following chemical 

equations, the abbreviations represent the 
correct states of the reactants and products 
involved at reaction temperature? 

 (A) 2H2(l) + O2(l)  2H2O(g) 
 (B) 2H2(g) + O2(l)  2H2O(l) 
 (C) 2H2(g) + O2(g)  2H2O(l) 
 (D) 2H2(g) + O2(g)  2H2O(g) 

BaCl2 + (NH4)2SO4  BaSO4  + 2NH4Cl
Barium    Ammonium             Barium         Ammonium
chloride   sulphate                   sulphate        chloride 
                                                (White ppt.)            

Pb(CH3COO)2   +    2KI        PbI2   
 
 

+ 2CH3COOK+

Lead acetate Potassium 
iodide 

Lead iodide
(Yellow ppt.) 

Potassium acetate 

2H2O(l)    
Electrolysis    2H2(g)  +  O2(g) 

Water Hydrogen Oxygen 
2 : 1 
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18. Which of the following are combination 
reactions? 

 (i) 2KClO3
Heat 2KCl + 3O2 

 (ii) MgO + H2O  Mg(OH)2 
 (iii) 4Al + 3O2  2Al2O3 
 (iv) Zn + FeSO4  ZnSO4 + Fe 
 (A) (i) and (iii) (B) (iii) and (iv) 
 (C) (ii) and (iv) (D) (ii) and (iii) 
Hint: The reaction in which two or more reactants 

combine to form a single product is called 
combination reaction. Amongst given 
options, only in option (ii) and (iii), a single 
product is formed. Thus, these represent 
combination reactions. 

 
Practical Based MCQs 
 
1. A small amount of quick lime is taken in a 

beaker. Water is added slowly to the beaker. 
Which of the following observations will be 
noted?                                         [CBSE 2012] 

 (A) Hissing sound and the solution 
becomes hot. 

 (B) No characteristic sound and the solution 
turns cold. 

 (C) Hissing sound and the solution becomes 
cold. 

 (D) No characteristic sound and the solution 
becomes hot. 

 
2. The reaction between quick lime and water is 

an exothermic reaction which is also known as 
_______.                                    [CBSE 2012] 

 (A) combination reaction 
 (B) decomposition reaction 
 (C) displacement reaction 
 (D) precipitation reaction  
 
3. When ferrous sulphate crystals are heated, 

the colour of the residue formed is _______. 
                    [CBSE 2012] 

 (A) red (B) brown 
 (C) orange (D) green 
 
4. A new iron nail is placed in a beaker 

containing aqueous copper sulphate solution. 
When the nail is taken out after 15 minutes, its 
surface is coated with _______. 

 [CBSE 2012] 
 (A) reddish deposit  
 (B) greenish deposit 
 (C) black deposit  
 (D) white deposit 
 
5. When iron nails are kept in copper sulphate 

solution for 30 minutes, the colour of solution 
changes to _______.                  [CBSE 2012] 

 (A) red (B) pink 
 (C) orange (D) light green 

6. Some iron nails were dropped in an unknown 
solution taken in a beaker and left for 10 
minutes. It was then observed that a brown 
coating is formed on nails. The solution is of 
_______.                                    [CBSE 2012] 

 (A) Al2(SO4)3 (B) CuSO4 
 (C) FeSO4 (D) ZnSO4  
7. Four test-tubes containing solutions are shown 

along with colours. FeSO4 is contained in 
_______.                                    

 
 
 
 
 
 
 
  

[CBSE 2012] 
 (A) (II) (B) (III) 
 (C) (I) (D) (IV)   
8. During the experiment of heating of ferrous 

sulphate crystals, four students recorded their 
observations as: 

 (i) green colour of crystals changes to 
brown black colour 

 (ii) brownish yellow gas is evolved 
 (iii) blue colour of crystals changes to green 

colour  
 (iv) smell of burning sulphur is felt 
 Which of the above observations are correct?    

                                   [CBSE 2012] 
 (A) (i), (ii) (B) (i), (iv) 
 (C) (ii), (iii) (D) (iii), (iv)  
9. On heating ferrous sulphate crystals, one 

would get _______.                    [CBSE 2012] 
 (A) sweet smell  
 (B) rotten egg smell 
 (C) irritating choking smell 
 (D) no smell  
10. Four groups of students were assigned 

separately the experiment of interaction of 
iron nails with a solution of copper sulphate. 
Each group recorded the observations as given 
below in the table.              

Group of 
students

Initial 
colour of 
solution 

Final 
colour of 
solution 

Changes in 
the iron 

nail 
A Blue Colourless Grey coat 
B Green Green Brown coat 
C Blue Blue Brown coat 
D Blue Light 

green 
Brown coat 

 
 Which group of students recorded all the 

observations correctly?             [CBSE 2012] 
 (A) A (B) B (C) C (D) D 

I 
Blue

II 
Orange

III 
Black

IV 
Pale green
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11. Four students in a class were asked to observe 
the effect of heating ferrous sulphate crystals. 
They started heating ferrous sulphate in a test-
tube. The teacher stopped three of them for 
adopting a wrong procedure for heating. 
Which of the following set-ups shows a 
correct way of heating?           

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[CBSE 2012] 

 
 (A) (a) (B) (b) 
 (C) (c) (D) (d) 
 
12. The reaction between iron nails and copper 

sulphate solution is _______.     [CBSE 2012] 
  (A) decomposition reaction 
 (B) double displacement reaction 
 (C) displacement reaction 
 (D) combination reaction 
 
13. The colour of the precipitate formed when 

barium chloride solution reacts with sodium 
sulphate solution is _______.    [CBSE 2012] 

 (A) yellow (B) orange 
 (C) green (D) white 
 
14. Four students were asked to study the reaction 

between aqueous solutions of barium chloride 
and sodium sulphate. They reported their 
experiment as follows. On mixing the 
solutions of the two salts in test-tube:                      

 (i) the colour of the mixture becomes 
brown 

 (ii)  the solutions form separate layer 
 (iii) a colourless mixture is obtained  
 (iv) a white substance settles at the bottom 

 The correct report is _______.    [CBSE 2012] 
 (A) (i) (B) (ii) 
 (C) (iii) (D) (iv) 
 
15. On mixing solutions of barium chloride and 

sodium sulphate, a white precipitate is obtained. 
This reaction can be categorized as _______. 

[CBSE 2012] 
 (A) combination reaction 
 (B) decomposition reaction 
 (C) double displacement reaction 
 (D) displacement reaction 
 
16. When barium chloride solution and sodium 

sulphate solution are mixed together, an 
insoluble substance is formed, which is 
_______.                                   [CBSE 2012] 

 (A) barium sulphate and it is yellow in 
colour 

 (B) sodium chloride and it is white in colour 
 (C) barium sulphate and it is white in 

colour 
 (D) barium sulphate and it is green in colour 
 
Additional MCQs 
  
1. The reactants in the following word equation 

are _______. 
 Zinc + Sulphuric acid  Zinc sulphate  

+ Hydrogen 
 (i) Zinc 
 (ii) Zinc sulphate 
 (iii) Sulphuric acid 
 (iv) Hydrogen 
 (A) (i) and (ii) (B) (i) and (iii) 
 (C) (i) and (iv) (D) (ii) and (iv) 
 
2. Which of the following is incorrect regarding 

a word equation? 
 (A) Change of reactants to products is 

shown through an arrow placed between 
them. 

 (B) The reactants are written on the left 
hand side of the equation. 

 (C) The products are written on the right 
hand side of the equation. 

 (D) The arrowhead points towards the 
reactants and shows the direction of 
the reaction. 

Hint: The arrowhead in the word equation points 
towards the products and shows the direction 
of the reaction.  

 
3. Marble contains _______. 
 (A) calcium hydroxide 
 (B) calcium chloride 
 (C) calcium carbonate 
 (D) calcium oxide 
Hint: Marble contains calcium carbonate and its 

chemical formula is CaCO3. 

(a) (b)

(c) (d)
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4. Which of the following is an exothermic 
reaction? 

 (A) Conversion of limestone to quick lime. 

 (B) Conversion of silver bromide to silver 
and bromine gas in presence of sunlight. 

 (C) Formation of compost from vegetable 
matter. 

 (D) Electrolysis of water. 

Hint: Reactions given in option (A), (B) and (D) are 
examples of endothermic reactions and require 
energy in form of heat, light and electricity 
respectively. However, decomposition of 
vegetable matter into compost is an example 
of exothermic reaction. 

 
5. When solid barium hydroxide and solid 

ammonium chloride are mixed in the test tube 
in a ratio of 2 : 1 by weight at room 
temperature then _______. 

 (A) reaction proceeds with rise in 
temperature  

 (B) reaction proceeds with fall in 
temperature  

 (C) no reaction takes place 

 (D) no reaction takes place unless heating is 
done 

Hint: Mixing of solid barium hydroxide [Ba(OH)2] 
and solid ammonium chloride [NH4Cl] in a 
ratio of 2 : 1 by weight at room temperature in 
a test tube sets an endothermic reaction and it 
proceeds by absorbing energy from the 
surrounding. Thus, there is a fall in 
temperature and especially the bottom of the 
test tube becomes cold. 

 
6. A chemist carries out electrolysis of water 

experiment in his laboratory. Which of the 
following figure correctly shows the volume 
of the gases collected in the two test tubes? 

 
  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
  
 (A) Figure (a) (B) Figure (b) 
 (C) Figure (c) (D) Figure (d) 
Hint: During electrolysis of water, the ratio of 

volume of hydrogen and oxygen formed is              
2 : 1. 

 
 
NCERT Exercises 
 
 
1. Which of the statements about the reaction 

below are incorrect? 
 2PbO(s)  + C(s)    2Pb(s)  + CO2(g) 
 (i) Lead is getting reduced. 
 (ii) Carbon dioxide is getting oxidised. 
 (iii) Carbon is getting oxidised. 
 (iv) Lead oxide is getting reduced. 
 (A) i and ii (B) i and iii 
 (C) i, ii and iii (D) all 
Ans: (A)  
 
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 
Ans: (D)   
 
3. What happens when dilute hydrochloric 

acid is added to iron fillings? Choose 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. 
Ans: (A)  
 
4. What is a balanced chemical equation? 

Why should chemical equation be 
balanced? 

Ans: i. A balanced chemical equation is the one 
in which total number of atoms of each 
element is equal on both sides of the 
equation. 

Figure (d)

Hydrogen Oxygen 

()

6 Volt 
Battery

 +

Figure (a)

Hydrogen Oxygen 

() 

6 Volt 
Battery 

 +

Figure (b)

Hydrogen Oxygen 

()

6 Volt 
Battery

 +

Figure (c)

Hydrogen Oxygen 

()

6 Volt 
Battery

 +
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 ii. The number of atoms of each element 
on both sides of the chemical equation 
should be equal because as per law of 
conservation of mass, mass can neither 
be created nor be destroyed. Total mass 
of the elements present in the products 
of a chemical reaction has to be equal to 
the total mass of the elements present in 
reactants. Thus, a chemical equation 
should always be balanced. 

 
5. Translate the following statements into 

chemical equations and then balance them. 
 i. Hydrogen gas combines with nitrogen 

to form ammonia. 
 ii. Hydrogen sulphide gas burns in air to 

give water and sulphur dioxide. 
 iii. Barium chloride reacts with 

aluminium sulphate to give 
aluminium chloride and a precipitate 
of barium sulphate. 

 iv. Potassium metal reacts with water to 
give potassium hydroxide and 
hydrogen gas. 

Ans: i.  
  
  
 ii.  
  
  
 iii.  

 
  
 
 
  
 iv. 
 
 
 
6. Balance the following chemical equations. 
 i. HNO3 + Ca(OH)2  Ca(NO3)2 + H2O 
 ii. NaOH + H2SO4  Na2SO4 + H2O 
 iii. NaCl + AgNO3  AgCl + NaNO3 
 iv. BaCl2 + H2SO4  BaSO4 + HCl 
Ans: i.  
 
 
  
 ii.  
 
  
  
 iii.  
 
  
 iv. 

7. Write the balanced chemical equations for 
the following reactions: 

 i. Calcium hydroxide + Carbon dioxide 
  Calcium carbonate + Water 

 ii. Zinc + Silver nitrate 
  Zinc nitrate + Silver 

 iii. Aluminium + Copper chloride  
 Aluminium chloride + Copper 

 iv. Barium chloride + Potassium sulphate  
 Barium sulphate  
+ Potassium chloride 

Ans: i.   
 
 
 
 ii. 
 
 
 
 iii. 
 
 
 
 iv. 
  
     
8. Write the balanced chemical equations for 

the following and identify the type of 
reaction in each case. 

 i. Potassium bromide(aq)  
+ Barium iodide(aq)  

   Potassium iodide(aq)  
+ Barium bromide(s) 

 ii. Zinc carbonate(s)  
 Zinc oxide(s) + Carbon dioxide(g) 

 iii. Hydrogen(g) + Chlorine(g)  
 Hydrogen chloride(g)   

  iv. Magnesium(s) + Hydrochloric acid(aq) 

   Magnesium chloride(aq)  
+ Hydrogen(g) 

Ans: i.  
 

  
  It is a double displacement reaction.  
 ii.  

 
     
  It is a decomposition reaction.  
 iii. 
 
 
  It is a combination reaction.  
 iv.  
 
  
  It is a displacement reaction. 

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

Potassium Water Potassium
hydroxide 

Hydrogen 

2NaOH  +  H2SO4  Na2SO4 + 2H2O
Sodium 

hydroxide 
Sulphuric 

acid 
Sodium 
sulphate

Water 

BaCl2  +  H2SO4  BaSO4    +    2HCl
Barium 
chloride 

Sulphuric
acid 

Barium 
sulphate

Hydrochloric
acid 

NaCl   +   AgNO3  AgCl  +  NaNO3
Sodium 
chloride 

Silver
nitrate

Silver 
chloride

Sodium 
nitrate Mg(s)   +   2HCl(aq)  MgCl2(aq)    +  H2(g)

Magnesium Hydrochloric 
acid 

Magnesium 
chloride 

Hydrogen

H2(g)   +   Cl2(g)      2HCl(g)  

Hydrogen Chlorine Hydrogen
chloride 

ZnCO3(s)     ZnO(s)   +   CO2(g)

Zinc 
carbonate

Zinc 
oxide 

Carbon
dioxide

2KBr(aq) + BaI2(aq)  2KI(aq) + BaBr2(s)

Potassium
bromide

Barium 
iodide 

Potassium
iodide 

Barium
bromide

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

Calcium 
hydroxide

Carbon  
dioxide 

Calcium 
carbonate

Water

Zn(s)+2AgNO3(aq)  Zn(NO3)2(aq)+2Ag(s)

Zinc Silver 
nitrate 

Zinc 
 nitrate

Silver

2Al(s) + 3CuCl2(aq)   2AlCl3(aq)+ 3Cu(s)

Aluminium Copper 
chloride

Aluminium 
chloride

Copper

BaCl2(aq)+K2SO4(aq)  BaSO4(s)+2KCl(aq)

Barium 
chloride

Potassium 
sulphate 

Barium
sulphate

Potassium 
chloride3H2(g)  +  N2(g)  2NH3(g) 

Hydrogen Ammonia Nitrogen

2H2S(g)   +  3O2(g)   2H2O(l)  + 2SO2(g)

Hydrogen
sulphide 

Oxygen Water Sulphur 
dioxide

3BaCl2(aq) + Al2(SO4)3(aq)   

 2AlCl3(aq) + 3BaSO4(s)

Barium 
chloride

Aluminium 
sulphate 

Aluminium 
chloride 

Barium
sulphate

2HNO3 + Ca(OH)2  Ca(NO3)2 + 2H2O
Nitric 
acid 

Calcium 
hydroxide 

Calcium  
nitrate 

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

Ans: Exothermic reactions: Reactions accompanied 
by evolution of heat are called exothermic 
reactions. 

 eg.  
 
 
 Endothermic reactions: Reactions in which 

energy is absorbed are called endothermic 
reactions. 

 eg. Decomposition of silver bromide: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. Why is respiration considered an exothermic 

reaction? Explain. 
Ans: During respiration, glucose gets oxidised 

forming  carbon dioxide and water. 
 
 
 
 
 
 As the reaction is accompanied by energy 

liberation, it is said to be an exothermic 
reaction. 

 
11. Why are decomposition reactions called the 

opposite of combination reactions? Write 
equation for these reactions. 

Ans: In decomposition reaction, a single compound 
breaks down to produce two or more simple 
substances whereas in combination reaction, two 
or more simple substances combine to form a 
new compound. Hence, decomposition reactions 
are called the opposite of combination reactions. 

 Decomposition reaction: 
  
 
 

 Combination reaction: 
  
  
  
 
12. Write one equation each for decomposition 

reactions where energy is supplied in the form 
of heat, light or electricity. 

Ans: i. Decomposition reaction that requires 
energy in the form of heat: 

 
 
 

 ii. Decomposition reaction that requires 
energy in the form of light: 

 
 
 

 iii. Decomposition reaction that requires 
energy in the form of electricity: 

   
 
 
13. What is the difference between 

displacement and double displacement 
reactions? Write equations for these 
reactions. 

Ans: In displacement reaction, more reactive 
element displaces less reactive element from 
its compound. 

 eg. Zinc is more reactive than copper and 
hence, it displaces copper from copper 
sulphate solution. 

 
 
 
   
 In double displacement reaction, two 

compounds exchange their ions and form two 
new compounds. 

 eg. Silver nitrate and sodium chloride 
exchange 3NO  and Cl ions between 

them to form silver chloride and sodium 
nitrate. 

   
 
 
 
14. In the refining of silver, the recovery of 

silver from silver nitrate solution involved 
displacement by copper metal. Write down 
the reaction involved. 

Ans: 
 
 

2AgBr(s) 
Sunlight   2Ag(s)    +     Br2(g) 

Silver                 Silver     Bromine
bromide  

C6H12O6 (aq) + 6O2(g)  6CO2(g) + 6H2O(l) + Energy 
Glucose Carbon 

dioxide 
Water Oxygen

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

Zinc Copper 
sulphate

Zinc 
sulphate

Copper 

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

Copper Silver 
nitrate

Copper 
nitrate 

Silver 

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

Calcium 
oxide 

Carbon 
dioxide 

Enrich Your Knowledge

 During digestion, food is broken down into
simpler substances. For eg. rice, potatoes and
bread contain carbohydrates which are broken
down to form glucose. This glucose combines
with the oxygen present in the cells of our body.
The reaction is exothermic and can be
represented as follows: 

C6H12O6 (aq) + 6O2(g)  6CO2(g) + 6H2O(l) + Energy

Glucose Carbon 
dioxide 

WaterOxygen

This reaction has been given a special name as
‘Respiration’ and the energy liberated during the
reaction is used by us to carry out all our
activities. 

AgNO3(aq) + NaCl(aq)  AgCl(s) + NaNO3(aq)

Silver
nitrate

Sodium 
chloride

Silver 
chloride 

Sodium
nitrate

CaO(s)  +  H2O(l)  Ca(OH)2(aq) + Heat
Quick lime  Water   Slaked lime

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

Calcium 
oxide 

Carbon 
dioxide

CaO(s)  +  H2O(l)     Ca(OH)2(aq)  +  Heat
Quick         Water           Slaked
  lime               lime 

2AgBr(s) Sunlight 2Ag(s)  +  Br2(g)

Silver 
bromide

Silver Bromine 

2H2O(l)  electric
current

 2H2(g)    +    O2(g) 
Water  Hydrogen Oxygen
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15. What do you mean by precipitation 
reaction? Explain by giving examples. 

Ans: The reaction in which reactants react to form a 
product that is insoluble in the reaction mixture 
is called as precipitation reaction. In other 
words, any reaction that produces a precipitate 
can be called a precipitation reaction. 

 eg. 
 i. Sodium sulphate reacts with barium 

chloride to form a white precipitate of 
barium sulphate. 

  
 
 
   
 ii. Sodium hydroxide reacts with copper 

sulphate to form a pale blue precipitate 
of copper hydroxide. 

 
 
 
 
 
16. Explain the following in terms of gain or 

loss of oxygen with two examples each: 
 i. Oxidation ii. Reduction 
Ans: i. Oxidation: It is a chemical reaction in 

which substance gains oxygen. 
 a.  
 
   
  Here, Cu is oxidised to CuO. 
   
 b.  
 
  
  Here, Mg is oxidised to MgO.  
 ii. Reduction: It is a chemical reaction in 

which substance loses oxygen.   
  a. 
   
  
  Here, mercuric oxide is reduced to 

mercury. 
 
 b. 
   
  Here, water is reduced to hydrogen. 
  
17. A shiny brown coloured element ‘X’ on 

heating in air becomes black in colour. 
Name the element ‘X’ and black coloured 
compound formed. 

Ans: Element ‘X’ is copper (Cu). 
 Black coloured compound formed is copper 

(II) oxide (CuO). 
  
 

18. Why do we apply paint on iron articles? 
Ans: i. Moist air attacks the surface of iron 

articles and causes rusting (i.e., 
corrosion of iron). 

 ii. Contact between iron and moist air can 
be avoided by applying paint on iron 
articles. This prevents rusting and 
protects the iron articles from damage 
for many years.  

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

Ans: i. Oil and fat containing food items get 
oxidised in presence of oxygen and 
become rancid. 

 ii. Flushing of these food items with 
nitrogen avoid their contact with oxygen 
and inturn prevents rancidity.  

20. Explain the following terms with one 
example each: 

 i. Corrosion ii. Rancidity 
Ans: i. Corrosion: The process of slow 

degradation of the metals due to the 
attack of atmospheric gases, moisture, 
acids, etc. on the surface of metals is 
called corrosion. 

  eg. Iron forms reddish brown coloured 
coating on its outer surface due to 
corrosion. 

 ii. Rancidity: The oxidation of oils and 
fats in foods resulting into a bad smell 
and bad taste is called rancidity. As a 
result of this oxidation, the food 
becomes rancid and unfit for 
consumption. 

  eg. Cooking oil kept for long time will 
become rancid. 

 
NCERT Intext Questions 
  
1.1 Chemical equations 
 
1. Why should a magnesium ribbon be 

cleaned before burning in air? 
Ans: When magnesium ribbon is exposed to air, it 

reacts with oxygen in the air to form 
magnesium oxide. This oxide layer interferes 
with the burning of magnesium ribbon. Thus, 
the magnesium ribbon should be cleaned using 
sand paper before burning in air.   

2. Write the balanced equation for the 
following chemical reactions. 

 i. Hydrogen + chlorine  
 Hydrogen chloride 

 ii. Barium chloride + Aluminium sulphate  
   Barium sulphate  

+ Aluminium chloride. 
 iii. Sodium + Water  

 Sodium hydroxide + Hydrogen 

2NaOH(aq) + CuSO4(aq)  Cu(OH)2(s)  + Na2SO4(aq)

Sodium 
hydroxide 

Copper 
hydroxide  

(Pale blue ppt.)

Sodium
sulphate

Copper  
sulphate 

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

Sodium 
sulphate 

Barium 
sulphate 

(white ppt.)

Sodium
chloride

Barium 
chloride 

2HgO(s) 
Heat  2Hg(l)    +    O2(g) 

Mercuric
oxide 

Oxygen Mercury 

2Mg(s)   +  O2(g)  
Heat   2MgO(s) 

Magnesium Oxygen Magnesium
oxide 

2H2O(l) 
Electric Current   2H2(g)   +  O2(g) 

Water Oxygen Hydrogen 

2Cu(s)   +   O2(g)  Heat     2CuO(s) 
Copper  (II) 

oxide  
Copper Oxygen 

(From air)

2Cu(s)  +  O2(g)   
Heat  2CuO(s) 

Copper Oxygen Copper (II)
oxide 
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Ans: i.  
 
   
 ii.  
 
 
 
 
 
  
 iii. 
 
 
3. Write a balanced chemical equation with 

state symbols for the following reactions. 
 i. Solution 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. 

Ans: i.    
  
 
     
  
   

ii.   
 
 
 
1.2 Types of chemical reactions 
 
4. A solution of a substance ‘X’ is used for 

white washing. 
 i. Name the substance ‘X’ and write its 

formula. 
 ii. Write the reaction of the substance 

‘X’ named in (i) above with water. 
Ans: i. The given substance ‘X’ is quick lime 

or calcium oxide and its formula is CaO. 
 ii. Quick lime reacts with water to form 

calcium hydroxide (slaked lime). 
 
 
 
 
5. Why is the amount of gas collected in one of 

the test tube double of the amount collected 
in the other in electrolysis of water 
experiment? Name this gas. 

Ans: The reaction for electrolysis of water is as 
follows: 

 

 Thus, water decomposes to give hydrogen and 
oxygen in the ratio of 2 : 1 by volume. 
Hydrogen gas is present in one of the test tube 
which is of double volume than the other gas. 

 
1.3 Oxidation reactions in everyday life 
 
6. Why does the colour of copper sulphate 

solution change when an iron nail is dipped 
in it? 

Ans: The colour of copper sulphate solution is blue. 
When an iron nail is dipped in solution of 
copper sulphate, iron displaces copper. 
Ferrous sulphate and copper are formed due to 
displacement reaction. Colour of ferrous 
sulphate solution is green. Hence, the colour 
of copper sulphate solution changes when an 
iron nail is dipped in it. 

 
 
 
 
  
7. Give an example of a double displacement 

reaction other than the one between barium 
chloride and sodium sulphate solution. 

Ans: When lead nitrate reacts with potassium 
iodide, potassium nitrate and lead iodide are 
formed. The reaction is an example of double 
displacement reaction. 

 
 
 
  
8. Identify the substances that are oxidised 

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) 
Ans: i. In the given reaction, sodium gets 

oxidised to sodium oxide (Na2O) and 
oxygen gets reduced. 

 ii. In the given reaction, hydrogen gets 
oxidised to water and copper (II) oxide 
gets reduced to copper metal. 

  
 
Very Short Answer Questions                         (1 M) 
  
1.0 Introduction 
 
1. Is burning of candle wax a physical change 

or a chemical change?               [CBSE 2011] 
Ans: Chemical change. 
 
2.  Which one is a chemical change-rusting of 

iron or melting of iron?         [CBSE 2011]   
Ans: Rusting of iron. 

H2(g)   +   Cl2(g)             2HCl(g) 
Hydrogen Chlorine Hydrogen chloride

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

hydroxide
WaterHydrochloric

acid 
Sodium 
chloride 

Fe(s)  +   CuSO4(aq)      FeSO4(aq)   +  Cu(s) 
Iron Copper  

sulphate 
(Blue colour

solution) 

Ferrous 
sulphate 

(Green colour
solution) 

Copper

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

HydrogenWater Sodium 
hydroxide

Sodium 

CaO(s)  +  H2O(l)    Ca(OH)2(aq)  +  Heat
Quick lime

‘X’ 
Water 

 
Calcium hydroxide

(Slaked lime) 

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

Potassium 
iodide 

Potassium
nitrate 

Lead
iodide

3BaCl2(aq) + Al2(SO4)3(aq) 

Barium  
chloride

Aluminium 
sulphate 

Barium 
sulphate

Aluminium 
chloride 

 3BaSO4(s) + 2AlCl3(aq)

Barium 
chloride 

BaCl2(aq) + Na2SO4(aq) 
Sodium 
sulphate

Barium 
sulphate

Sodium 
chloride

 BaSO4(s) +  2NaCl(aq)

2H2O(l)  Electric Current     2H2(g)  +   O2(g)

Water Hydrogen Oxygen
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3. State one difference between a physical 
change and a chemical change.  

 [CBSE 2011] 
Ans: In physical change, only the physical state of 

the substance changes but its chemical 
composition remains same. However, in 
chemical change substance with different 
chemical properties and composition is formed. 

 
1.1  Chemical equations 
 
4. What is balanced equation?   
Ans: Refer NCERT Exercises Q.4.(i). 
 
5. Balance the given chemical reaction: 
 FeSO4(s)  Fe2O3(s) + SO2(g)  + SO3(g) 
Ans:  
 
 
 
6. Balance the following chemical equation:  
 Pb(NO3)2(s)  PbO(s)  + NO2(g)  + O2(g) 
Ans: 
 
   
7. Write a balanced chemical equation for the 

reaction between sodium chloride and silver 
nitrate indicating the physical state of the 
reactants and products.             [CBSE 2010]  

Ans:  
 
   
8. Name and state the law which is kept in 

mind while we balance a chemical equation.  
 [CBSE 2011] 

Ans: Law of conservation of mass is kept in mind 
while balancing a chemical equation. The law 
states that matter can neither be created, nor be 
destroyed. (i.e., during chemical reaction, total 
mass of reactants and products remains the same).  

 
9. Balance the following chemical equation: 
 Fe(s)  + H2O(g)    Fe3O4(s)  +  H2(g) 
Ans: 
 
 
10. Balance the following chemical equation: 
 Ca(OH)2 + HNO3  Ca(NO3)2 + H2O   
Ans:  
 
 
    
11. Balance the following chemical equation: 
 MnO2 + HCl  MnCl2 + H2O  + Cl2   

[CBSE 2011] 
Ans: 
 
 

12. Translate the following statement into 
chemical equation and then balance it: 

 “A metal in the form of ribbon burns with a 
dazzling white flame and changes into a 
white powder.”                        [CBSE 2012]   

Ans:  
 
  
1.2  Types of chemical reactions 
 
13. Hydrogen being a highly inflammable gas 

and oxygen being a supporter of 
combustion, yet water which is a compound 
made up of hydrogen and oxygen is used to  
extinguish fire. Why?               [CBSE 2011]  

Ans: The properties of compound are different from 
its constituent elements. Water which is a 
compound of oxygen and hydrogen has property 
to extinguish fire though its constituent elements 
do not possess this property. 

 
14. What changes in the colour of iron nails 

and copper sulphate solution do you 
observe after keeping the iron nails dipped 
in copper sulphate solution for about 30 
minutes?                                    [CBSE 2010] 

Ans: Iron nails become reddish brown in colour and 
solution becomes green in colour. 

 
15. What happens chemically when quick lime 

is added to water filled in a bucket?  
[CBSE 2010] 

Ans: Quick lime reacts with water to form slaked 
lime and produces lot of heat. 

 
 
 
 
 
16. Write a balanced chemical equation for a 

chemical combination reaction. 
 [CBSE 2011] 

Ans: 
   
 
17. What is the colour of ferrous sulphate 

crystals? How does this colour change after 
heating?                                      [CBSE 2012]  

Ans: The colour of ferrous sulphate crystals is 
green. The colour changes to brown black on 
heating due to formation of iron oxide. 

 
18. State the chemical change that takes place 

when limestone is heated.         [CBSE 2011]   
Ans: When limestone is heated, it decomposes to 

form calcium oxide and carbon dioxide. 
 
 
 
 

NaCl(aq) + AgNO3(aq)  AgCl(s) + NaNO3(aq)

Sodium 
chloride 

Silver 
nitrate 

Silver 
chloride 

Sodium
nitrate

CaO(s)     +   H2O(l)   Ca(OH)2(aq)   + Heat 
Calcium oxide 
(Quick lime)

Calcium  
hydroxide 

(Slaked lime)

Water 

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

dioxide 

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

Lead 
nitrate 

Lead 
oxide 

Nitrogen
dioxide 

Oxygen

MnO2(s)
 + 4HCl(aq)   MnCl2(aq) + 2H2O(l) + Cl2(g)

Manganese 
dioxide 

Hydrochloric
acid 

Manganese 
chloride 

Water Chlorine 

Ca(OH)2(aq) + 2HNO3(aq)  Ca(NO3)2(aq)  + 2H2O(l)

Calcium  
hydroxide

Nitric 
acid 

Calcium
nitrate 

Water

2Mg(s)   +     O2(g)     
Heat    2MgO(s)

Magnesium Oxygen Magnesium
oxide

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

Calcium 
carbonate 

(Limestone)

Calcium
oxide 

Carbon 
dioxide

2FeSO4(s) 
Heat  Fe2O3(s)  + SO2(g)  + SO3(g) 

Ferrous 
sulphate

Ferric
oxide

Sulphur
dioxide 

Sulphur  
trioxide 

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

Iron Steam Oxide of 
iron 

Hydrogen
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19. Why is photosynthesis considered as an 
endothermic reaction?              [CBSE 2011] 

Ans: Photosynthesis is an endothermic reaction 
because it requires energy in the form of 
sunlight. 

 
20. State the main difference between an 

endothermic reaction and an exothermic 
reaction.                                     [CBSE 2011]  

Ans: In endothermic reaction, heat is absorbed 
whereas in exothermic reaction, heat is 
evolved. 

 
21. Identify the type of reaction in the following 

example: 
 
 
 
Ans: It is a double displacement as well as a 

precipitation reaction. 
 
22. Give an example of a double displacement 

reaction.                                      [CBSE 2011]  
Ans:  
 
 
  
23. Write the chemical equation for reaction 

that take places when lead nitrate and 
potassium iodide solutions are mixed.  

 [CBSE 2011]   
Ans:  
   
 
 
24. Identify the type of reaction in the following 

example: 
 Fe(s)  + CuSO4(aq)    FeSO4(aq)  + Cu(s)  
Ans: It is a displacement reaction. 
 
25. What is an oxidising agent? 
Ans: An oxidising agent is a substance which gains 

hydrogen or loses oxygen during a chemical 
reaction.  

 
26.  What is reducing agent? 
Ans: A reducing agent is a substance which gains 

oxygen or loses hydrogen during a chemical 
reaction. 

 
27. Identify the substance that is oxidised and 

substance that is reduced in the reaction. 
 CuO(s) + H2(g)  Cu(s) + H2O(l)  

[CBSE 2014] 
Ans: Refer NCERT Intext Questions Q.8.(ii). 
 
28. Identify the type of reaction in the following 

example: 
 2H2(g)  + O2(g)   2H2O(l)  
Ans: It is a combination reaction. 

1.3 Oxidation reactions in everyday life  
29. Why do silver articles become black after 

sometime when exposed to air?  
[CBSE 2011] 

Ans: Silver articles, when exposed to air containing 
hydrogen sulphide, form silver sulphide layer 
on their surface. This layer is black in colour 
and the silver articles are said to be tarnished.  

30. Why does stale samosa give a bad taste? 
Ans: Samosa is a type of food containing fats and 

oils. The fats and oils present in the samosa 
get oxidised if left for a long time. As a result, 
samosa becomes stale and develops a bad taste 
and bad smell.  

Miscellaneous 
 
31. Zinc liberates hydrogen gas when reacted 

with dilute hydrochloric acid, whereas 
copper does not. Explain why?  

 [NCERT Exemplar] 
Ans: Zinc liberates hydrogen gas when reacted with 

dilute hydrochloric acid because zinc is more 
reactive than hydrogen. However, copper does 
not liberate hydrogen gas when reacted with 
dilute hydrochloric acid because copper is less 
reactive than hydrogen.  

32. AgNO3(aq) + NaCl(aq)  
 AgCl(s) + NaNO3(aq) 

 FeS  + H2SO4   FeSO4  +  H2S 
 Consider the above mentioned two chemical 

equations with two different kinds of 
arrows ( and ) along with product. What 
do these two different arrows indicate?    

                                 [CBSE 2011] 
Ans: Downward arrow () indicates that the product 

(in this case, silver chloride) gets precipitated 
during the reaction. Upward arrow () indicates 
that the product (in this case, hydrogen 
sulphide) gets evolved in gaseous form.   

Short Answer Questions: Type I                     (2 M) 
  
1.0 Introduction  
1. Which among the following are physical or 

chemical changes? 
 i. Evaporation of petrol 
 ii. Burning of Liquefied Petroleum Gas 

(LPG) 
 iii. Heating of an iron rod to red hot  
 iv. Curdling of milk 
 v. Sublimation of solid ammonium 

chloride    [NCERT Exemplar] 
Ans: Physical changes: Evaporation of petrol, 

heating of an iron rod to red hot, sublimation 
of solid ammonium chloride. 

 Chemical changes: Burning of Liquefied 
Petroleum Gas (LPG), curdling of milk. 

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

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

nitrate 
Potassium 

iodide 
Potassium

nitrate 
Lead
iodide

NaCl(aq)  +  AgNO3(aq)  AgCl(s)+ NaNO3(aq)

Sodium 
chloride 

Silver  
nitrate 

Silver 
chloride 

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

Ans: i. Microbes can grow in plucked grapes 
and under anaerobic conditions these 
grapes can get fermented.  

 ii. It is a chemical change.  
3. Using suitable chemical equation, justify that 

some chemical reactions are determined by: 
 i. Change in colour  
 ii. Change in temperature 

  [CBSE 2011] 
Ans: i. When copper powder is heated in air, it 

combines with oxygen to form copper (II) 
oxide. Here, the reddish brown coloured 
copper changes to black copper (II) oxide. 
Thus, change in colour indicates that a 
chemical reaction has taken place. 

 
 
 
  
 ii. Sodium reacts with water vigorously to 

form sodium hydroxide and hydrogen 
gas releasing a large amount of heat. As 
a result, the temperature of the reaction 
mixture increases. Thus, change in 
temperature indicates that a chemical 
reaction has taken place. 

   
  
  
4. Write any two observations in an activity 

which may suggest that a chemical reaction  
has taken place. Give the examples in 
support of your answer.            [CBSE 2010] 

Ans: i. In an activity, when any of the 
following occurs, it suggests that a 
chemical reaction has taken place: 

 a. change in state 
 b. change in colour 
 c. change in temperature 
 d. evolution of gas   

 ii. In an activity, change in state and 
evolution of gas indicate that a chemical 
reaction has taken place: 

 eg. Magnesium reacts with hydrochloric acid 
to give aqueous magnesium chloride and 
hydrogen gas. 

 
 
   

iii. In an activity, change in state and change 
in temperature indicate that a chemical 
reaction has taken place:    

eg. Calcium oxide reacts vigorously with water 
to produce slaked lime (calcium hydroxide) 

releasing a large amount of heat.  
 
 
  

5. In a test-tube, hydrochloric acid is poured 
over a few zinc granules. List two 
observations which suggest that a chemical 
reaction has occurred. 

 2HCl + Zn  ZnCl2 + H2     [CBSE 2012] 
Ans: i. Temperature of test tube increases. 
 ii. A colourless gas is evolved.  
1.1  Chemical equations  
6. Balance the following chemical equations: 
 i. NaOH + H2SO4  Na2SO4 + H2O 
 ii. BaCl2 + Na2SO4  BaSO4 + NaCl  

[CBSE 2014]  
Ans: i. 
 

 
   
 ii.  
 
 
  
7. What is meant by skeletal chemical 

equation? Using suitable chemical reaction, 
differentiate between a skeletal chemical 
equation and a balanced chemical equation.  

 [CBSE 2011] 
Ans: i. Skeletal chemical equation is a 

representation of a chemical reaction 
using chemical formulae of reactants 
and products and it is unbalanced. 

 eg. Mg + HCl   MgCl2  + H2  
 ii. In balanced chemical equation, the 

number of atoms of each element on 
both the sides of the equation are equal. 

 eg. 
  
   
8. Write the skeletal equations for the 

following reactions: 
 i. Hydrogen sulphide reacts with sulphur 

dioxide to form sulphur and water. 
 ii. Methane on burning combines with 

oxygen to produce carbon dioxide 
and water.                         [CBSE 2012] 

Ans: i.  
  
   
 ii.  
 

Mg(s)      +     2HCl(aq)   MgCl2(aq)   +    H2(g)
Magnesium Hydrochloric

acid 
Magnesium 

chloride 
Hydrogen

2Na(s) +2H2O(l) 2NaOH(aq) + H2(g) + Heat
Sodium Water  Sodium 

hydroxide 
Hydrogen

2NaOH(aq) + H2SO4(aq)  Na2SO4(aq) + 2H2O(l)

Sodium 
hydroxide

Sulphuric 
acid 

Sodium 
sulphate

Water

Magnesium Magnesium
chloride 

HydrogenHydrochloric 
acid 

Mg(s)   +   2HCl(aq)   MgCl2(aq) +  H2(g)

H2S   +    SO2       S     +   H2O
Hydrogen 
sulphide

Sulphur 
dioxide 

Sulphur Water

CH4   +   O2       CO2  +   H2O
Methane Oxygen Carbon 

dioxide
Water

CaO(s)  +   H2O(l)     Ca(OH)2(aq)  +  Heat
Calcium 

oxide 
Water Calcium 

hydroxide 

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

Barium
chloride

Sodium 
sulphate 

Barium 
sulphate

Sodium
chloride

2Cu(s)   +   O2(g)   Heat   2CuO(s) 
Copper  

(Reddish 
brown) 

Oxygen Copper (II) 
oxide 

(Black) 
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9. 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 to 
form sodium hydroxide and hydrogen 
gas.                                    [CBSE 2012] 

Ans: i.  
 
   
 ii.  
 
   
10. Convert the following statements into 

balanced chemical equations. 
 i. Zinc reacts with sulphuric acid to 

form zinc sulphate and hydrogen gas. 
 ii. Magnesium burns in oxygen to form 

magnesium oxide.        [CBSE 2012] 
Ans: i.  
 
 
 
 
 ii.  
 
  
1.2  Types of chemical reactions 
 
11.  Define combination reaction. Give one 

example of a combination reaction which is 
also exothermic.                             [CBSE 2011]  

Ans: i. A reaction in which two or more reactants 
combine to form a single product is called 
combination reaction. 

 ii. eg. 
  Calcium oxide combines with water to 

form calcium hydroxide. 
 
 
 
 
  In this reaction heat is evolved, so it is an 

exothermic reaction.  
12. Solid calcium oxide was taken in a 

container and water was added slowly to it. 
 i. State the two observations made in 

the experiment. 
 ii. Write the name and chemical formula 

of the product formed.   
Ans: i. a. Calcium oxide reacts vigorously 

with water producing hissing 
sound.  

  b. The container becomes hot as 
reaction is exothermic. 

 ii. The product formed is calcium 
hydroxide (slaked lime) and its 
chemical formula is Ca(OH)2. 

13. Describe an activity to observe what 
happens when quick lime is added to water 
taken in a beaker. State two important 
observations and name the type of reaction 
taking place.                               [CBSE 2012] 

Ans: Activity: 
 i. Take small quantity of quick lime (CaO) 

in a beaker. 
 ii. Slowly add water to the quick lime 

(CaO) taken in the beaker. 
 iii. Touch the beaker with fingers and make 

a note of the change in temperature. 
 Observations: 
 i. Quick lime reacts vigorously with water 

producing hissing sound. 
 ii. Beaker becomes hot. 
 Inferences: 
 Quick lime (calcium oxide) reacts with water 

vigorously to form calcium hydroxide and 
releases large amount of heat. 

 CaO(s)  +  H2O(l)    Ca(OH)2(aq) + Heat 
 
   
 It is an example of a combination reaction as 

well as an exothermic reaction.  
14. i. Complete the following chemical 

equation and balance it.  
  C6H12O6 + O2  
 ii. Which two gases are evolved on 

heating ferrous sulphate crystals?  
Ans: i.  
 
 
 
 ii. Sulphur dioxide (SO2) and sulphur 

trioxide (SO3) gases are evolved on 
heating ferrous sulphate crystals.  

15. Which amongst the following changes are 
exothermic or endothermic in nature? 

 i. Decomposition of ferrous sulphate 
 ii. Dilution of sulphuric acid 
 iii. Dissolution of sodium hydroxide in 

water 
 iv. Dissolution of ammonium chloride in 

water.    [NCERT Exemplar] 
Ans: i. Endothermic ii. Exothermic 
 iii. Exothermic iv. Endothermic  
16. Ferrous sulphate decomposes with the 

evolution of gas having a characteristic 
odour of burning sulphur. Write the 
chemical reaction involved and also identify 
the type of chemical reaction.      

 [NCERT Exemplar] 
Ans:  
 
  
 It is a thermal decomposition reaction. 

Calcium 
oxide 

Water Calcium 
hydroxide 

C6H12O6 + 6O2   6CO2 + 6H2O + Heat 
Glucose Oxygen Carbon 

dioxide 
Water

Zn(s) + H2SO4(aq)  ZnSO4(aq) + H2(g)
Zinc Zinc 

sulphate 
HydrogenSulphuric

acid 

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

Silver 
bromide

Silver Bromine

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

Sodium Sodium 
hydroxide 

HydrogenWater 

2FeSO4(s) Heat  Fe2O3(s) + SO2(g)  + SO3(g) 
Ferrous 
sulphate 

Ferric 
oxide 

Sulphur 
dioxide 

Sulphur 
trioxide 

CaO(s)  + H2O(l)  Ca(OH)2(aq)  + Heat
Calcium  

oxide 
Water Calcium  

hydroxide

2Mg(s)    +    O2(g)   
Heat     2MgO(s) 

Magnesium Magnesium 
oxide 

Oxygen 
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17. Why do we store silver chloride in dark 

coloured bottles?            [NCERT Exemplar] 
Ans: When silver chloride is stored in transparent 

bottle, it comes directly in contact with light. 
This triggers the decomposition reaction as 
follows: 

 2AgCl(s) 
Sunlight   2Ag(s)   +    Cl2(g) 

    Silver                          Silver          Chlorine 
   chloride  
 To avoid this decomposition of silver chloride, 

it is stored in dark coloured bottles. 
 
 
 
 
 
 
 
   
18. Describe an activity to demonstrate the 

change that takes place when white silver 
chloride is kept in sunlight. State the type of 
chemical reaction which takes place. 

Ans: Activity: Take a small quantity of silver 
chloride and place it in a china dish. Keep this 
china dish in sunlight. 

 Observation: After some time, white silver 
chloride turns grey in sunlight. This occurs due 
to photochemical decomposition of silver 
chloride. 

 
 
  
 Conclusion:  
 Decomposition of silver chloride is a 

photochemical decomposition reaction.  
19. Give an example each for thermal 

decomposition and photochemical 
decomposition reactions. Write relevant 
balanced chemical equations also. 

[CBSE 2012] 
Ans: Thermal decomposition reaction: 
 Calcium carbonate decomposes to form 

calcium oxide and carbon dioxide. 
 
 
 
  
 Photochemical decomposition reaction: 
 When silver chloride is kept in sunlight, it 

decomposes to form silver and chlorine. 
  
 

20. A white salt on heating decompose to give 
brown fumes and a residue is left behind. 

 i. Name the salt. 
 ii. Write the equation for the 

decomposition reaction.  [CBSE 2011] 
Ans: i. Given white salt is lead nitrate. 
 ii. Thermal decomposition of lead nitrate: 
 
 
 
 
21.  Give an example of a decomposition 

reaction. Describe an activity to illustrate 
such a reaction by heating.             

Ans: Example of a decomposition reaction: 
When lead nitrate is heated in a test tube, it 
forms lead oxide, nitrogen dioxide and 
oxygen. 

 
 
  
 Activity: Take lead nitrate powder which is 

white in colour in a test tube. Heat this test 
tube over a flame. 

 Observation: Brown fumes are evolved and 
brownish residue is left in the test tube. 

 Conclusion: Decomposition of lead nitrate is 
a thermal decomposition reaction. 

 
22. All decomposition reactions are 

endothermic reactions. Give reason.  
Ans: Decomposition reactions require energy 

(either in the form of heat, light or electricity) 
for breaking down the reactants. Hence, all 
decomposition reactions are endothermic. 

 
23. A zinc plate was put into a solution of 

copper sulphate kept in a glass container. It 
was found that blue colour of the solution 
gets fader and fader with the passing time. 
After few days when zinc plate was taken 
out of the solution, a number of holes were 
observed on it.  

 i. State the reason for changes observed 
on the zinc plate. 

 ii. Write the chemical equation for the 
reaction involved.      [CBSE 2011]  

Ans: i. Zinc is more reactive than copper and 
hence, it displaces copper from copper 
sulphate solution. As a result, a number 
of holes were observed on the zinc 
plate. 

  
 ii.  
 
 
 

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

Silver 
chloride

Silver Chlorine

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

Calcium 
oxide 

Carbon 
dioxide

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

Lead nitrate Lead oxide Nitrogen
dioxide

Oxygen

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

Lead nitrate Lead oxide Nitrogen
dioxide

Oxygen

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

Zinc Copper 
sulphate

Zinc 
sulphate

Copper

 Silver chloride is used in photography, silver
plating and medicine.  

 Decomposition reactions that occur due to
presence of light are known as photochemical
decomposition reactions. 

Enrich Your Knowledge

 Ferrous sulphate is one of the compounds used to
treat iron deficiency, i.e., anaemia. 

Enrich Your Knowledge

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

chloride
Silver Chlorine
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24. Write the balanced equations for the 
following reactions and identify the type of 
reaction in each case: 

 i. Potassium bromide + Barium iodide  
 Potassium iodide + Barium bromide 

 ii. Hydrogen + Chlorine  
 Hydrogen chloride 

 [CBSE 2011] 
Ans: Refer NCERT Exercises Q.8.(i) and (iii).    
25. A solution of potassium chloride when 

mixed with silver nitrate solution, an 
insoluble white substance is formed. Write 
the chemical reaction involved and also 
mention the type of the chemical reaction. 

 [NCERT Exemplar] 
Ans: When solution of potassium chloride reacts 

with silver nitrate solution, it forms potassium 
nitrate and a white precipitate of silver 
chloride. 

  
 
    
 It is a double displacement reaction as well as 

a precipitation reaction.  
26. What happens when an aqueous solution of 

sodium sulphate reacts with an aqueous 
solution of barium chloride? State the 
physical condition of reactants in which the 
reaction between them will not take place. 
Write the balanced chemical equation for the 
reaction and name the type of reaction.  

[CBSE 2010] 
Ans: i. When an aqueous solution of sodium 

sulphate reacts with an aqueous solution 
of barium chloride, precipitate of barium 
sulphate is formed and following reaction 
takes place.  

  
 
  
 ii. If reactants are in solid state, then reaction 

will not take place. 
 iii. It is a double displacement as well as a 

precipitation reaction.   
27. i. Distinguish between displacement 

reaction and double displacement 
reaction.  

 ii. Identify the displacement and 
double displacement reaction from 
the following reactions. 

 a. HCl(aq) + NaOH(aq)  NaCl(aq) + H2O(l) 
 b. Fe(s)  + CuSO4(aq)  FeSO4(aq) + Cu(s) 
Ans: i. In displacement reaction, more reactive 

element displaces less reactive element 
from its compound and in double 

displacement reaction, two different 
compounds exchange their ions and form 
two new compounds. 

 ii. a. Double displacement reaction. 
  b.  Displacement reaction.   
28. Using balanced chemical equation explain 

the difference between a displacement 
reaction and double displacement reaction.  

 [CBSE 2011, 12] 
Ans: Refer NCERT Exercises Q.13.  
29. What is oxidation reaction? Identify in the 

following reaction: 
 i. the substance oxidised and 
 ii. the substance reduced 
  ZnO  + C  Zn  + CO  
Ans: i. Oxidation reaction is a chemical 

reaction in which substance gains 
oxygen or loses hydrogen. 

 ii. In the given reaction, C is oxidised to 
CO and ZnO is reduced to Zn.  

30. Identify the reducing agent in the following 
reactions: 

 i. 4NH3  + 5O2  4NO  + 6H2O 
 ii. H2O  + F2  HF  + HOF 
 iii. Fe2O3  + 3CO   2Fe  + 3CO2 
 iv. 2H2  + O2   2H2O  

 [NCERT Exemplar] 
Ans: i. NH3 gets oxidized to NO (Removal of 

hydrogen, addition of oxygen) 
  O2 gets reduced to H2O (Addition of 

hydrogen). 
  Thus, NH3 acts as reducing agent.  
 ii. F2 gets reduced to HF (Addition of 

hydrogen) 
  H2O gets oxidized to HOF (Removal of 

hydrogen) 
  Hence, H2O acts as reducing agent. 
 iii. Fe2O3 gets reduced to Fe (Removal of 

oxygen) 
  CO gets oxidized to CO2 (Addition of 

oxygen) 
  Hence, CO acts as reducing agent. 
 iv. H2 gets oxidized to H2O (Addition of 

oxygen) 
  O2 gets reduced to H2O (Addition of 

hydrogen) 
  Hence, H2 acts as reducing agent.  
31. What is oxidation – reduction reaction? 

Justify your answer by writing one such 
chemical equation and name the substance 
oxidised and the substance reduced in it.  

 [CBSE 2012] 
Ans: i.  Chemical reaction in which one substance 

is oxidised and other is reduced is called 
oxidation-reduction reaction or redox 
reaction. 

KCl(aq)  + AgNO3(aq)    AgCl(s) + KNO3(aq)

Potassium 
chloride  

Silver 
nitrate 

Silver  
chloride

Potassium
nitrate  

BaCl2(aq) + Na2SO4(aq)  BaSO4(s) + 2NaCl(aq) 
Barium 
chloride

Sodium 
sulphate

Barium 
sulphate

Sodium
chloride
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 ii. 
 
   
 
  Substance oxidised : H2 
  Substance reduced : CuO  
32. Manganese dioxide when reacts with 

hydrochloric acid forms manganese 
chloride, water and chlorine.  

 i. Express the above reaction in the 
form of a balanced chemical equation. 

 ii. Identify  
  a. reducing agent  
  b. oxidising agent       [CBSE 2011] 
Ans: i.  
 
 
 
 
  
 ii. a. Reducing agent  HCl 
  b. Oxidising agent  MnO2  
33. When magnesium ribbon burns in air or 

oxygen, a product is formed. State the type 
of chemical reaction and name the product 
formed in the reaction. Write balanced 
chemical equation of this reaction.  

Ans: i. The given reaction is combination 
reaction. It is also an oxidation reaction 
and the product formed is magnesium 
oxide. 

 ii. Magnesium and oxygen combine to 
form magnesium oxide. 

  
 
 
34. When the powder of common metal is heated 

in open china dish, its colour turns black. 
However, when hydrogen is passed over the 
hot black substance so formed, it regains its 
original colour. Based on the above 
information answer the following questions: 

 i. What type of chemical reaction takes 
place in each of the two given steps? 

 ii. Name the metal initially taken in the 
powder form. Write balanced 
chemical equations for both reactions. 

[CBSE 2010]  
Ans: i. In the first step, oxidation takes place 

and in the second step, redox reaction 
takes place. 

 ii. The metal initially taken in powder form 
was copper. 

 Reactions: 
    
   
 

 
 
  

... (Redox reaction) 
 
35. i. 2PbO + C  2Pb + CO2 
 ii. MnO2 + 4HCl  MnCl2 + 2H2O + Cl2   
 What is redox reaction? Identify the 

substance oxidised and the substance 
reduced in the above reactions.   

[CBSE 2012] 
Ans: The reaction in which one reactant gets 

oxidised and the other reactant gets reduced is 
called redox reaction. 

 i. In first reaction, lead oxide gets reduced 
and carbon gets oxidised. 

 ii. In second reaction, HCl gets oxidised 
and MnO2 gets reduced. 

 
36. Identify the type of reaction from the 

following equations: 
 i. CH4  +  2O2  CO2  +  2H2O 
 ii. Pb(NO3)2  + 2KI  PbI2 +  2KNO3 
 iii. CaO  + H2O    Ca(OH)2 
 iv. CuSO4  + Zn   ZnSO4  +  Cu 

 [CBSE 2012] 
Ans: i.  Combustion and redox reaction 
 ii. Double displacement and precipitation 

reaction 
 iii. Combination reaction 
 iv. Displacement reaction 
 
37. Identify the type of each of the following 

reactions: 
 i. A reaction in which a single product is 

formed from two or more reactants. 
 ii. The reaction mixture becomes warm. 
 iii. An insoluble substance is formed. 
 iv. External surface of the container in 

which reaction takes place becomes 
freezing cold.                   [CBSE 2012] 

Ans: i. Combination reaction 
 ii. Exothermic reaction 
 iii. Precipitation reaction 
 iv. Endothermic reaction 
 
38. Write the balanced chemical equation for 

the following reaction and identify the type 
of reaction and define it. Iron (III) oxide 
reacts with aluminium and gives molten 
iron and aluminium oxide. 

[CBSE 2012]  
Ans:   
  
 
 This is a displacement reaction. 
 A chemical reaction in which more reactive 

element displaces less reactive element from 
its compound is called displacement reaction. 

2Mg(s)   +   O2(g)      2MgO(s)

Magnesium Oxygen Magnesium
oxide 

Reduction

Oxidation 

CuO(s) +  H2(g) Heat   Cu(s)  +  H2O(l) 

MnO2(s)    +   4HCl(aq)

Manganese
dioxide 

Hydrochloric
acid

Manganese 
chloride 

Water Chlorine
  MnCl2(aq)  +  2H2O(l)  + Cl2(g)

Copper

2Cu(s)  +  O2(g) 
Heat  2CuO(s)       ... (Oxidation) 

Copper  (II)  
oxide 

Oxygen

Copper (II) 
oxide 

CuO(s)  +       H2(g)    
Heat  Cu(s)   +   H2O(l)  

Copper Hydrogen Water 

Fe2O3(s)   + 2Al(s)
IgnitedAl2O3(s) + 2Fe(l) + Heat

Iron (III)
oxide 

Aluminium Aluminium
oxide 

Molten
iron 
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39. Identify the type of chemical reaction and 
also write the chemical equation for the 
reaction that takes place when a solution of 
potassium chloride is mixed with silver 
nitrate solution. Write the chemical name of 
one of the products obtained.   [CBSE 2012]  

Ans:  
 
 
 
 It is a double displacement as well as a 

precipitation reaction. Products obtained are 
silver chloride and potassium nitrate.  

40. Write balanced equation for the reaction 
between magnesium and hydrochloric acid. 
Name the products obtained and identify 
the type of reaction.                  [CBSE 2012]  

Ans: i.  
 

 

  
 ii. Products obtained are magnesium 

chloride and hydrogen gas. Reaction is a 
displacement reaction.   

41. Barium chloride reacts with aluminium 
sulphate to give aluminium chloride and 
barium sulphate. 

 i. State the two types in which the above 
reaction can be classified. 

 ii. Translate the above statement into a 
chemical equation.           [CBSE 2012]  

Ans: i. The given reaction is an example of 
double displacement as well as 
precipitation reaction. 

 ii. 
 
 
 
 
1.3 Oxidation reactions in everyday life 
 
42. Why do fire flies glow at night?  

 [NCERT Exemplar] 
Ans: i. Fire flies contain protein luciferin in 

them. This protein gets oxidised in the 
presence of atmospheric oxygen. 

 ii. This oxidation reaction is accompanied 
by emission of light. Thus, fire flies 
glow at night.  

43. A silver article generally turns black when 
kept in open for a few days. The article when 
rubbed with toothpaste again starts shining. 

 i. Why do silver articles turn black 
when kept in the open for a few days? 
Name the phenomenon involved. 

 ii. Name the black substance formed 
and give its chemical formula. 

  [NCERT Exemplar] 

Ans: i. Silver reacts with hydrogen sulphide gas 
present in air and forms a compound 
Ag2S. This compound is black in colour. 
Hence, silver articles turn black when 
kept in the open for a few days. This 
phenomenon is called corrosion. 

 ii. The black substance formed is silver 
sulphide. Its chemical formula is Ag2S.  

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

Ans: When certain metals like magnesium, 
aluminium, etc., are exposed to air, they form 
an oxide film on their surface. Thus, the 
surface lose its brightness when kept in air for 
a long time.  

45. State the reason for the following: 
 i. Potato chips manufacturers fill the 

packet of chips with nitrogen gas. 
 ii. Iron articles are shining when new, 

but get coated with a reddish brown 
powder, when left for some time. 

[CBSE 2014]  
Ans: i. Potato chips manufacturers fill the 

packet of chips with nitrogen gas to 
prevent oxidation of fats and oils 
present in the chips and thereby 
avoiding its rancidity. 

 ii. When iron comes in contact with moist 
air, it reacts with oxygen in presence of 
moisture  and forms rust (hydrated oxide 
of iron) which is reddish brown in colour.  

Practical Based Questions    
46. Magnesium is heated in flame for sometime 

before it catches fire and burns to form 
magnesium oxide with the release of large 
amount of heat and light energy. Is the 
reaction exothermic or endothermic? 
Explain your answer.                [CBSE 2015] 

Ans: Burning of magnesium wire is an exothermic 
reaction as during the reaction there is emission 
of energy in the form of heat and light. 

  
 
 
  
47. One student was assigned the experiment of 

interaction of iron nail with a solution of 
copper sulphate.  

 i. What observation he/she would have 
recorded with respect to: 

 a. Initial colour of the solution? 
 b. Final colour of the solution? 
 ii. What is the reason for change in the 

colour of the solution? 
Ans: i. a. Initial colour of the copper 

sulphate solution was blue. 

AgNO3(aq) + KCl(aq)  AgCl(s) + KNO3(aq)

Silver 
nitrate

Potassium 
chloride 

Silver 
chloride 

Potassium
nitrate 

Mg(s)    +  2HCl(aq)    MgCl2(aq)   +  H2(g)

Magnesium 
chloride 

Magnesium Hydrochloric
acid 

Hydrogen 
gas  

3BaCl2(aq) + Al2(SO4)3(aq)  2AlCl3(aq)  + 3BaSO4(s)
Barium 
chloride

Aluminium 
sulphate 

Aluminium
chloride 

Barium
sulphate

2Mg     +  O2     Heat   2MgO     +  Energy
Magnesium Magnesium

oxide 
Oxygen
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  b. After completion of reaction, 
colour of the solution changes to 
light green. 

 ii. In this reaction, colour of solution 
changes from blue to light green due to 
the formation of ferrous sulphate. 

 
48. i. While studying the combination 

reaction on adding water to quick 
lime, name the product formed and 
write its colour. 

 ii. While studying the decomposition 
reaction by heating ferrous sulphate 
crystals in a test tube, a product is 
formed in the test tube. Name the 
product and write its colour. 

Ans: i. Calcium oxide (quick lime) reacts with 
water to form calcium hydroxide 
(slaked lime) which is white in colour. 

 ii. When green coloured ferrous sulphate 
crystals are heated, the residue of ferric 
oxide is formed which is brown black in 
colour.  

 
49. The following given chemical reactions can 

be classified in two different types of 
reactions each. Write the names of two 
types of reactions for each statement. 

 i. Quick lime + water  slaked lime            
+ Heat 

 ii. Sodium sulphate solution + Barium 
chloride solution  Barium sulphate 
(solid precipitate) + sodium chloride  

solution  
Ans: i. It is a combination reaction as well as an 

exothermic reaction. 
 ii. It is a double displacement reaction as 

well as a precipitation reaction. 
 
 
Short Answer Questions: Type II                (3 M) 
 
 
1.1  Chemical equations 
 
1. Write the steps for balancing the chemical 

equation for the formation of ammonia by 
the combination of nitrogen and hydrogen. 

 [CBSE 2014]  
Ans: i. First, write unbalanced equation for the 

given reaction.  
  N2 + H2  NH3 
 ii. Examine the number of atoms of each 

element present in the unbalanced 
equation. 

 iii. To balance hydrogen on left hand side, 
put coefficient ‘3’ as ‘3H2’. 

  N2 + 3H2  NH3 
 iv. To balance hydrogen atoms on right 

hand side, put coefficient ‘2’ as ‘2NH3’. 
  N2 + 3H2  2NH3 

 v. Now consider the element nitrogen. 
Nitrogen atoms are 2, on both, left and 
right hand side. 

 vi. Thus, balanced chemical equation is:   
  N2 + 3H2  2NH3   
 
2. i. Why do we need to balance a 

chemical equation? 
 ii. Using chemical formulae write 

balanced chemical equation for the 
following reactions: 

 a. Carbon disulphide burns in air to 
give carbon dioxide and sulphur 
dioxide. 

 b. Potassium metal reacts with water to 
give potassium hydroxide and 
hydrogen gas. 

  [CBSE 2012] 
Ans: i. Refer NCERT Exercises Q.4.(ii). 
 ii.   
  
 a. 
 
 
 
 b.  
 
   
3. Write the balanced chemical equations for 

the following reactions: 
 i. Sodium carbonate on reaction with 

hydrochloric acid in equal molar 
concentrations gives sodium chloride 
and sodium hydrogencarbonate. 

 ii. Sodium hydrogencarbonate on 
reaction with hydrochloric acid gives 
sodium chloride, water and liberates 
carbon dioxide. 

 iii. Copper sulphate on treatment with 
potassium iodide precipitates cuprous 
iodide (Cu2I2), liberates iodine gas 
and also forms potassium sulphate.  

 [NCERT Exemplar] 
Ans: i. 
 
 
  
  
 ii. 
 
 
  
  
 iii.  
 
 
 

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

Potassium Water Potassium
 hydroxide 

Hydrogen 
gas  

CS2(l)   +  3O2(g)    CO2(g)  + 2SO2(g)

Carbon 
disulphide 

Oxygen Carbon 
dioxide 

Sulphur 
dioxide 

Na2CO3(aq)  +  HCl(aq)   NaCl(aq)  +  NaHCO3(aq) 
Sodium

carbonate
Hydrochloric

acid 
Sodium 
chloride

Sodium 
hydrogen 
carbonate

NaHCO3(aq)   +  HCl(aq)  NaCl(aq) + H2O(l) + CO2(g)
Hydrochloric

acid 
Sodium 
chloride

Sodium hydrogen
carbonate  

Water Carbon
dioxide

2CuSO4(aq) + 4KI(aq)  Cu2I2(s)  + 2K2SO4(aq) + I2(g)
Potassium

iodide 
Cuprous 
iodide  

Copper
sulphate

Potassium
sulphate

Iodine
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4. Write balanced chemical equations for the 
following reactions: 

 i. Dilute sulphuric acid reacts with 
aluminium powder. 

 ii. Dilute hydrochloric acid reacts with 
sodium carbonate. 

 iii. Carbon dioxide is passed through 
lime water.                       [CBSE 2013]  

Ans: i. 
 
 
  
 
 ii. 
 
  
  
 iii.  
 
 
 
  
5. Complete and balance the following 

chemical equations: 
 i. CaCO3 + HCl ii. Al + HCl 
 iii. MnO2 + HCl   

[CBSE 2014]  
Ans: i. 
 
 
 
  
 ii. 
 
  
 iii. 
 
 
 
   
1.2  Types of chemical reactions 
 
6. A light sensitive compound ‘X’ of silver is used 

in black and white photography. On exposure 
to sunlight its colour changes to grey. 

 i. Identify ‘X’. 
 ii. Write a chemical equation to express 

the above change.  
 iii. Identify the type of chemical reaction. 

[CBSE 2011] 
Ans: i. The given light sensitive compound ‘X’ 

is silver chloride or silver bromide. 
 
 ii.  
 
   

OR  
  
 

 iii. Type of chemical reaction is 
photochemical decomposition reaction.  

7. 2 g of lead nitrate powder is taken in a 
boiling tube. The boiling tube is heated 
over a flame. Now answer the following: 

 i. State the colour of the fumes 
evolved and the residue left. 

 ii. Name the type of chemical reaction 
that has taken place stating its 
balanced chemical equation. 

[CBSE 2012]  
Ans: i. Brown coloured fumes of NO2 gas are 

evolved and colour of the residue left 
behind is brown. 

 ii. It is a decomposition reaction. 
  Chemical equation: 
 
 
 
  
8. The following diagram displays a 

chemical reaction. Observe carefully and 
answer the following questions: 

 
 
          
 i. Identify the type of chemical reaction 

that will take place and define it. How 
will the colour of the salt change? 

 ii. Write the chemical equation of the 
reaction that takes place. 

 iii. Mention one commercial use of this 
salt.                                   [CBSE 2012] 

Ans: i. Photochemical decomposition reaction 
will take place. Photochemical 
decomposition reaction is the reaction in 
which compound decomposes in the 
presence of light to form simple 
substances. The colour of salt (i.e., silver 
chloride) will change from white to grey. 

 ii.   
 
 
 iii. Silver chloride is used in black and 

white photography.  
9. What happens when a piece of 
 i. zinc metal is added to copper sulphate 

solution? 
 ii. aluminium metal is added to dilute 

hydrochloric acid? 
 iii. silver metal is added to copper 

sulphate solution? 
 Also write the balanced chemical equation 

if the reaction occurs.  
[NCERT Exemplar] 

Silver chlorideCaCO3(s) + 2HCl(aq)  CaCl2(s) + H2O(l) + CO2(g)

Calcium 
carbonate 

Hydrochloric
acid 

Calcium 
chloride 

Water Carbon
dioxide

Hydrochloric
acid 

Aluminium 
chloride  

2Al(s)  + 6HCl(aq)  2AlCl3(aq) + 3H2(g)

Aluminium Hydrogen

2Al(s)   +  3H2SO4(aq)   Al2(SO4)3(aq) + 3H2(g)

Sulphuric 
acid (dil.) 

Aluminium 
sulphate  

Aluminium Hydrogen

Na2CO3(s)  +   2HCl(aq)     2NaCl(aq)  +  H2O(l)  + CO2(g) 
Hydrochloric

acid (dil.) 
Sodium 
chloride 

Sodium 
carbonate

Water Carbon
dioxide

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

Carbon
dioxide

Calcium 
carbonate 

Calcium 
hydroxide  

(Lime water)

Water

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

Lead 
nitrate

Lead 
oxide

Nitrogen 
dioxide

Oxygen

2AgCl(s)  
Sunlight   2Ag(s)  +  Cl2(g)

Silver chloride Silver Chlorine

MnO2(s) + 4HCl(aq)   MnCl2(aq) + 2H2O(l)  + Cl2(g)

Manganese
dioxide 

Hydrochloric
acid 

Manganese
chloride  

Water Chlorine

2AgCl(s)   Sunlight   2Ag(s)   +  Cl2(g) 
Silver chloride 

‘X’ 
ChlorineSilver

2AgBr(s)   Sunlight   2Ag(s)   +  Br2(g) 
Silver bromide 

‘X’ 
BromineSilver
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Ans: i. Zinc metal reacts with copper sulphate 
solution and forms colourless zinc 
sulphate and reddish brown copper 
metal. 

    
 
 
 
 ii. Aluminium metal reacts with dilute 

hydrochloric acid to form aluminium 
chloride and hydrogen gas. 

 
 
 
  
 iii. Silver is less reactive than copper. 

Hence, no reaction will take place. 
 
10. On adding a drop of barium chloride 

solution to an aqueous solution of sodium 
sulphite, white precipitate is obtained. 

 i. Write a balanced chemical equation 
of the reaction involved. 

 ii. What other name can be given to this 
precipitation reaction? 

 iii. On adding dilute hydrochloric acid to 
the reaction mixture, white 
precipitate disappears. Why? 

  [NCERT Exemplar] 
Ans: i. 
 
   
 ii. This reaction can also be named as 

double displacement reaction. 
 iii. On adding dilute hydrochloric acid 

(HCl) to the reaction mixture, white 
precipitate disappears because barium 
sulphite reacts with excess HCl to form 
barium chloride and sulphur dioxide. 
Barium chloride is soluble in water.                 

11. When is a chemical reaction categorised as 
a precipitation reaction? Explain with two 
examples.                                   [CBSE 2011] 

Ans: When a product of a chemical reaction is 
obtained in the form of a precipitate (insoluble 
substance), then that reaction is called as 
precipitation reaction.  

 eg. 
 i.  
 
 
 
 In this reaction, the product silver chloride is 

obtained as a precipitate. 

 ii.  
 
     
 In this reaction, the product barium sulphate is 

obtained as a precipitate.  
12. Identify the oxidising agent (oxidant) in the 

following reactions: 
 i. Pb3O4 + 8HCl   

 3PbCl2  + Cl2 + 4H2O 
 ii. 2Mg + O2  2MgO 
 iii. CuSO4  + Zn  Cu + ZnSO4 
 iv. V2O5 + 5Ca  2V + 5CaO 
 v. 3Fe + 4H2O  Fe3O4  + 4H2 
 vi. CuO + H2   Cu + H2O 

[NCERT Exemplar]  
Ans: i. Pb3O4  ii. O2 
 iii. CuSO4 iv. V2O5 
 v. H2O  vi. CuO  
13. In the following chemical reaction “zinc 

oxide reacts with carbon to produce zinc 
metal and carbon monoxide”. 

 ZnO  +  C    Zn  +  CO 
 i. Identify the substance getting 

oxidised and the one getting reduced. 
 ii. State the reason for choosing the 

substances in (i). 
 iii. Name the type of reaction and give 

another example of similar type of 
reaction.                                          

Ans: i. Carbon (C) is being oxidised and zinc 
oxide (ZnO) is being reduced. 

 ii. Reason for choosing substances in (i): 
Carbon (C) gains oxygen and acts as a 
reducing agent. Similarly, zinc oxide 
(ZnO) loses oxygen and acts as an 
oxidising agent. 

 iii. The given reaction is a redox reaction.  
  Another example – 
  Reaction between iron (III) oxide and 

carbon is also a redox reaction. 
   
 
  
14. Explain the following terms with examples 

in each case: 
 i. Oxidation ii. Reduction   

 [CBSE 2011] 
Ans: i. Oxidation: The reaction in which 

substance gains oxygen or loses 
hydrogen is called as oxidation reaction. 

eg. a. When copper powder is heated in air, it 
reacts with oxygen to form copper (II) 
oxide. In this reaction, copper gets 
oxidised. 

   
 

2Al(s)  +  6HCl(aq)   2AlCl3(aq)  + 3H2(g)

Aluminium Hydrochloric
acid  

Aluminium 
chloride 

Hydrogen 
gas  

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

Zinc Copper 
sulphate 

Zinc  
sulphate

Copper

AgNO3(aq) + KCl(aq)  AgCl(s) + KNO3(aq)

Silver 
nitrate

Potassium 
chloride

Silver 
chloride 

Potassium
nitrate 

BaSO3(s)  + 2HCl(aq)  BaCl2(aq)  + H2O(l) +  SO2(g) 
Barium 
sulphite

Hydrochloric
acid  

Barium 
chloride

Sulphur 
dioxide

Water Fe2O3   +   3C  Heat   2Fe    +   3CO
Iron Iron (III)

oxide 
Carbon Carbon 

monoxide

2Cu(s)   +   O2(g)  Heat    2CuO(s)

Copper Copper (II) oxideOxygen 

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

Barium 
chloride

Barium 
sulphate

Sodium 
sulphate 

Sodium 
chloride

BaCl2(aq)+Na2SO3(aq)BaSO3(s)+2NaCl(aq)

Barium 
chloride

Sodium 
sulphite 

Barium 
sulphite

Sodium 
chloride
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 b. When magnesium ribbon is burnt in air, 
it reacts with oxygen to form 
magnesium oxide. In this reaction, 
magnesium gets oxidised. 

    
 
  
 
 ii. Reduction reaction: The reaction in 

which substance gains hydrogen or 
loses oxygen is called as reduction 
reaction. 

 eg. 
 a. Nitrogen gas reacts with hydrogen gas 

in presence of a catalyst at high 
temperature and pressure to form 
ammonia gas. 

 
 
  
 b. When mercuric oxide is heated, it gets 

reduced to metallic mercury. 
 
 
 
   
15. You might have noted that when copper 

powder is heated in a china dish, the 
surface of copper powder becomes coated 
with a black colour substance. 

 i. How has this black coloured 
substance formed? 

 ii. What is that black substance? 
 iii. Write the chemical equation of the 

reaction that takes place. 
[CBSE 2011] 

Ans: i. Black coloured substance is formed by 
the oxidation of copper. 

 ii. Black substance is copper (II) oxide. 
  
 iii.  
 
 
 
 
16. What is redox reaction? When a 

magnesium ribbon burns in air with a 
dazzling flame and forms a white ash, is 
magnesium oxidised or reduced? Why? 

 [CBSE 2010] 
Ans: i. The reaction in which one reactant gets 

oxidised and the other reactant gets 
reduced is called redox reaction. 

 ii. When a magnesium ribbon burns in air 
with a dazzling flame and forms a white 
ash, magnesium gets oxidised to 
magnesium oxide. 

 iii. Here, magnesium is said to be oxidised 
as it is combining with oxygen. 

17. Write balanced equations for the following 
mentioning the type of reaction involved: 

 i. Aluminium + Bromine  
 Aluminium bromide 

 ii. Calcium carbonate  
 Calcium oxide + Carbon dioxide 

 iii. Silver chloride  Silver + Chlorine  
 [CBSE 2011] 

Ans:  i.  

 
  
  It is a combination reaction. 
 
 ii.  
 
 
 
  It is a thermal decomposition reaction. 
 
 iii.  
  
 
  It is a decomposition reaction. 
 
18. i. Classify the following reactions into 

different types: 
 a. AgNO3(aq) + NaCl(aq)  

   AgCl(s) + NaNO3(aq) 
 b. CaO(s) + H2O(l)  Ca(OH)2(aq) 
 c. 2KClO3(s) 

 2KCl(s) + 3O2(g) 
  
 ii. Which of the above reaction(s) is/are 

precipitation reaction(s)? Why is a 
reaction called precipitation reaction?  

 [CBSE 2011] 
Ans: i. a. Double displacement reaction 
  b. Combination reaction 
  c. Thermal decomposition reaction 
 ii. Reaction (a) is a precipitation reaction 

because precipitate of silver chloride is 
formed as the product. When a product 
of a chemical reaction is obtained in the 
form of a precipitate (insoluble 
substance), then that reaction is called 
as precipitation reaction. 

 
19. i. What is decomposition reaction? 
 ii. What type of reaction will occur when 

silver chloride is exposed to sunlight? 
 iii. Identify the type of the reaction, when 

lead (II) nitrate solution is mixed with 
potassium iodide solution.  

 [CBSE 2011] 
Ans: i. Decomposition reaction is a reaction in 

which single reactant breaks down to 
form two or more simpler products. 

 ii. Photochemical decomposition of silver 
chloride will occur on its exposure to 
sunlight. 

2Al(s)   +   3Br2(g)       2AlBr3(s)

Aluminium Bromine Aluminium
bromide 

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

Calcium
carbonate

Calcium
oxide 

Carbon
dioxide

2AgCl(s)   Sunlight    2Ag(s)  +  Cl2(g)

Silver chloride Silver Chlorine

2Mg(s)   +   O2(g)  Heat   2MgO(s)

Magnesium Magnesium
oxide 

Oxygen

N2(g)   +  3H2(g)     
Catalyst

Heat, Pr essure
  2NH3(g)

Nitrogen AmmoniaHydrogen

2HgO(s)   Heat    2Hg(l)   +  O2(g) 
Mercuric 

oxide 
Mercury Oxygen

2Cu(s)   +    O2(g) Heat      2CuO(s) 
Copper Copper (II) oxideOxygen

(Black coloured 
substance) 
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 iii. When lead (II) nitrate solution is mixed 
with potassium iodide solution, double 
displacement as well as precipitation 
reaction takes place.  

20. Select (i) combination reaction (ii) 
decomposition reaction (iii) displacement 
reaction and (iv) double displacement 
reaction from the following chemical 
equations: 

 i. ZnCO3(s)  ZnO(s) + CO2(g) 
 ii. Pb(s) + CuCl2(aq)  PbCl2(aq) + Cu(s) 

 iii. NaBr(aq) + AgNO3(aq)  AgBr(s) +  
NaNO3(aq) 

  iv. H2(g) + Cl2(g)  2HCl(g) 

 v. Fe2O3(s) + 2Al(s)  Al2O3(s) + 2Fe(l) 

 vi. 3H2(g) + N2(g)  2NH3(g)  
[CBSE 2014] 

Ans: i. Decomposition reaction 
 ii. Displacement reaction 
 iii. Double displacement reaction 
 iv. Combination reaction 
 v. Displacement reaction 
 vi. Combination reaction 
 
1.3 Oxidation reactions in everyday life 
 
21. Define rancidity. To prevent rancidity of 

food containing fats or oils, some substances 
are added to them. What are these 
substances called? Suggest some other 
method to prevent rancidity of food items.  

 [CBSE 2012] 
Ans: i. Rancidity: The oxidation of oils and 

fats in foods resulting into a bad smell 
and bad taste is called rancidity. 

 ii. To prevent rancidity, substances called 
‘antioxidants’ are added to food (that 
contains fats and oils.)  

 iii. Rancidity can also be prevented:  
 a. By flushing packets of food items like 

chips with nitrogen.  
 b. By storing the food in airtight container 

to slow down the process of oxidation. 
 
Miscellaneous 
 
22. i. What do you see when a magnesium 

ribbon is burnt? Is magnesium 
oxidised or reduced in this reaction? 

 ii. Define corrosion.             [CBSE 2015] 
Ans: i. When magnesium ribbon is burnt, 

dazzling white flame is observed and 
there is formation of white ash. 
Magnesium is said to be oxidised as it is 
combining with oxygen.  

 ii. The process of slow degradation of the 
metals due to the attack of atmospheric 
gases, moisture, acids, etc. on the 
surface of metals is called corrosion.  

 
23. The following diagram shows an 

experiment to study the action of dilute 
sulphuric acid on zinc granules. 

 
 
 
 
 
 
 
 
 
 
 
 i. Identify the gas A. 
 ii. Write the chemical equation of the 

reaction that takes place and identify 
the type of reaction. 

 iii. What will happen if dilute 
hydrochloric acid is used instead of 
dilute sulphuric acid? 

Ans: i. The gas A is hydrogen. 
 ii.  
 
 
 
  It is a displacement reaction. 
 
 iii. Zinc will react with dilute hydrochloric 

acid to form zinc chloride and hydrogen 
gas. 

  
 
 
 
 
Long Answer Questions                                   (5 M) 
 
 
1.1  Chemical equations 
 
1. Write balanced chemical equations for the 

following statements. 
 i. NaOH solution is heated with zinc 

granules. 
 ii. Excess of carbon dioxide gas is passed 

through lime water. 
 iii. Dilute sulphuric acid reacts with 

sodium carbonate. 
 iv. Egg shells are dropped in 

hydrochloric acid. 
 v. Copper (II) oxide reacts with dilute 

hydrochloric acid.            [CBSE 2014]  
Ans: i.  
  
 
 

Zn(s) + H2SO4(aq)   ZnSO4(aq) + H2(g)
Zinc Sulphuric

acid 
Zinc 

sulphate
Hydrogen

Zn(s)   +   2HCl(aq)     ZnCl2(aq) + H2(g)
Zinc Hydrochloric

acid 
Zinc 

chloride
Hydrogen

2NaOH(aq) + Zn(s) 
HeatNa2ZnO2(aq) + H2(g)

Sodium  
hydroxide

Zinc Sodium 
zincate

Hydrogen

Zinc granules

Cork 

Glass tube

Conical flask

Dilute sulphuric acid

Gas A
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 ii.    
 
 
 
 
 
  
 iii. 
 
 
 
 
 iv. 
 
  
 
  
 v.  
  

  
1.2  Types of chemical reactions 
 
2. Write the balanced chemical equations 

for the following reactions and identify 
the type of reaction in each case. 

 i. Nitrogen gas is treated with 
hydrogen gas in the presence of a 
catalyst at 773 K to form ammonia 
gas. 

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

 iii. Ethanol is warmed with ethanoic 
acid to form ethyl acetate in 
presence of concentrated H2SO4. 

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

 [NCERT Exemplar] 
Ans: i. 
 
 
  This is a combination as well as 

reduction reaction.  
 ii. 
 
 
 
 
  This is a double displacement reaction. 
 
 iii.    
 
 
 
 
  
  This is a double displacement 

reaction. 

iv. 
 
 
 
   
  
  This is a redox reaction, combustion 

reaction and also an exothermic 
reaction. 

 
3. Write a balanced chemical equation for 

each of the following reaction and also 
classify them. 

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

 ii. A piece of sodium metal is added to 
absolute ethanol to form sodium 
ethoxide and hydrogen gas. 

 iii. Iron (III) oxide on heating with 
carbon monoxide gas reacts to form 
solid iron and liberates carbon 
dioxide gas. 

 iv. Hydrogen sulphide gas reacts with 
oxygen gas to form solid sulphur and 
liquid water. 

 [NCERT Exemplar] 
Ans: i.  
 
 
 
 
 
  This is a double displacement as well as 

precipitation reaction. 
 
 ii. 
 
 
 
   
  This is a displacement reaction. 
 
 iii.  
 
 
 
 
  
  This is a redox reaction. 
 
 iv.  
 
 
 
  This is a redox reaction. 

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

Calcium 
carbonate 

Carbon 
dioxide 

Calcium 
bicarbonate

Water 

CaCO3(s) + 2HCl(aq)  CaCl2(aq) + H2O(l) + CO2(g) 
Hydrochloric

acid 
Carbon 
dioxide 

Calcium 
carbonate

Water Calcium
chloride 

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

hydroxide 
(Lime water)

Carbon 
dioxide 

Calcium 
carbonate 

Water

Na2CO3(s) + H2SO4(aq)  Na2SO4(aq) + H2O(l) + CO2(g)

Sodium 
carbonate 

Sulphuric
acid 

Sodium 
sulphate

Water Carbon
dioxide

NaOH(aq) + CH3COOH(l)  CH3COONa(aq) + H2O(l) 
Sodium 

hydroxide 
Acetic
acid 

Sodium 
acetate 

Water

C2H5OH(l) + CH3COOH(l) 
conc.H SO2 4

Heat
  CH3COOC2H5(l)

Ethanol Ethanoic
acid 

Ethyl acetate

Water

+ H2O(l)

Pb(CH3COO)2(aq)  +    2HCl(aq)

 PbCl2(s)   +   2CH3COOH(aq)

Lead acetate Hydrochloric
acid 

Lead chloride Acetic acid

2C2H5OH(l)   +   2Na(s)

 2C2H5ONa(l)   +   H2(g) 
Ethanol Sodium 

Sodium 
ethoxide

Hydrogen
gas

Fe2O3(s)    +    3CO(g) 

Heat 2Fe(s)   +   3CO2(g)

Iron (III) 
oxide 

Carbon 
monoxide 

Iron Carbon
dioxide

2H2S(g)  +  O2(g)    2S(s) + 2H2O(l)

Hydrogen 
sulphide

Oxygen Sulphur Water

N2(g)   +   3H2(g)  Catalyst
773 K

   2NH3(g)
Nitrogen Hydrogen Ammonia

2CO2(g) + 2H2O(g) + Heat and light
Water 
vapour

Carbon 
dioxide 

C2H4(g)  +   3O2(g) Heat
Ethene Oxygen

CuO(s)   +  2HCl(aq)  CuCl2(aq) + H2O(l) 
Copper (II) 

oxide 
Hydrochloric

acid 
Copper (II)

chloride 
Water
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4. Balance the following chemical equations 
and identify the type of chemical reaction. 

 i. Mg(s) + Cl2(g)  MgCl2(s) 
 ii. HgO(s) 

Heat  Hg(l) + O2(g)  
 iii. Na(s) + S(s) 

Fuse  Na2S(s) 
 iv. TiCl4(l) + Mg(s)  Ti(s) + MgCl2(s) 
 v. CaO(s) + SiO2(s)  CaSiO3(s) 
 vi. H2O2(l) 

UV  H2O(l) + O2(g) 
 [NCERT Exemplar] 

Ans:  i.  
 
   
  This is a combination reaction. 
 
 ii.  
 
 
 
  This is a thermal decomposition reaction 

as well as reduction reaction.  
 
 iii.  
 
 
  This is a combination reaction. 
 
 iv.  
 
 
 
  This is a displacement reaction. 
  

v.  
 
 
 
  This is a combination reaction. 
  

vi.  
 
   
  This is a photochemical decomposition 

reaction.  
 
5. Write the balanced chemical equations for 

the following reactions and identify the type 
of reaction in each case. 

 i. Thermit reaction, iron (III) oxide 
reacts with aluminium and gives 
molten iron and aluminium oxide 

 ii. Magnesium ribbon is burnt in an 
atmosphere of nitrogen gas to form 
solid magnesium nitride. 

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

 iv. Ethanol is burnt in air to form carbon 
dioxide, water and releases heat.  

[NCERT Exemplar] 

Ans: i. 
 
 
 
  It is a displacement reaction and an 

exothermic reaction.  
 
 ii.  
 
 
  It is a combination reaction.  
 
 iii.  
 
 
 
  It is a displacement reaction.  
 
 iv. C2H5OH(l) + 3O2(g)   
  Ethanol             Oxygen 

 2CO2(g) + 3H2O(g) + Heat 
                                                     Carbon        Water 
                                                     dioxide       vapour 

  It is a redox, combustion and an 
exothermic reaction. 

 
6. During the reaction of some metals with 

dilute hydrochloric acid, following 
observations were made: 

 i. silver metal does not show any 
change. 

 ii. the temperature of the reaction 
mixture rises when aluminium (Al) is 
added. 

 iii. the reaction of sodium metal is found 
to be highly explosive. 

 iv. some bubbles of a gas are seen when 
lead (Pb) reacted with the acid. 

 Explain these observations giving suitable 
reasons.                         [NCERT Exemplar] 

Ans: i. Silver does not show any change 
because silver is less reactive than 
hydrogen. It cannot displace hydrogen 
from dilute hydrochloric acid. 

 ii. The reaction between aluminium and 
hydrochloric acid is exothermic. Thus, 
temperature of the reaction mixture 
rises. 

 iii. Sodium is highly reactive metal. It reacts 
with hydrochloric acid vigorously/ 
explosively forming hydrogen gas along 
with the release of large amount of heat. 

 iv. When lead (Pb) reacts with HCl, 
bubbles are seen due to formation of 
hydrogen gas. 

 
 
 

3Mg(s)    +   N2(g)         Mg3N2(s)

Magnesium Magnesium nitrideNitrogen 

Cl2(g)   +  2KI(aq)   2KCl(aq)  +  I2(s)

Chlorine Potassium
iodide 

IodinePotassium 
chloride  

Pb(s)  +   2HCl(aq)     PbCl2(s)  +  H2(g) 
Lead Hydrochloric

acid 
Lead 

chloride
Hydrogen

Mg(s)    +   Cl2(g)    MgCl2(s)

Magnesium Chlorine Magnesium
chloride 

TiCl4(l) +  2Mg(s)   Ti(s)  +   2MgCl2(s)

Titanium 
chloride 

Magnesium Titanium Magnesium
chloride 

2HgO(s) 
Heat    2Hg(l)   +  O2(g)

Mercuric 
oxide 

Mercury Oxygen

2Na(s) +   S(s) 
Fuse  Na2S(s) 

Sodium Sulphur Sodium 
sulphide

CaO(s) + SiO2(s)  CaSiO3(s) 
Calcium 

oxide 
Silicon 
dioxide

Calcium 
silicate 

2H2O2(l) 
UV  2H2O(l) +  O2(g) 

Hydrogen 
peroxide 

Water Oxygen

Fe2O3(s) + 2Al(s)  Al2O3(s) + 2Fe(l) + Heat
Iron (III)

oxide 
Aluminium Molten

iron 
Aluminium 

oxide 
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7. What happens when zinc granules are 
treated with dilute solution of H2SO4, HCl, 
HNO3, NaCl and NaOH? Also write the 
chemical equations if reaction occurs.  

 [NCERT Exemplar] 

Ans: i. Zinc reacts with dilute H2SO4 to form 
zinc sulphate and hydrogen gas. 

 
 
 
 
 ii. Zinc reacts with dilute HCl to form 

zinc chloride and hydrogen gas. 
 
 
 
 
 iii. Zinc reacts with dilute HNO3 and forms 

zinc nitrate, nitrous oxide and water. 
 

 
 
 
 
 iv. Zinc does not react with NaCl. 

 v. Zinc reacts with sodium hydroxide to 
form sodium zincate and hydrogen gas. 

           
 
 
 
Miscellaneous 
 
8. 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 these solutions can be 
kept?                              [NCERT Exemplar] 

Ans: i. In copper container: 

 a. Dilute HCl: Copper does not react 
with dilute HCl. Hence, dilute HCl can 
be stored in copper container. 

 b. Dilute HNO3: Copper reacts with 
dilute HNO3 and form copper nitrate 
and nitrogen monoxide gas. 

 
 
 
 
  Hence, dilute HNO3 can not be stored in 

copper container. 

 c. ZnCl2 solution: As copper is less 
reactive than Zn, copper does not 
displace zinc from ZnCl2 solution. 

Therefore, ZnCl2 solution can be stored 
in copper container. 

 d. H2O: No reaction takes place between 
copper and water. Hence, water can be 
stored in copper container. 

  Dilute HCl, ZnCl2 solution and H2O can 
be stored in copper container. 

 
 ii. In aluminium container: 

 a. Dilute HCl: Aluminium reacts with 
dilute HCl and forms aluminium 
chloride and hydrogen gas. 

 
   
        
  Due to this dilute HCl cannot be stored 

in aluminium container. 

 b. Dilute HNO3: Aluminium reacts with 
dilute HNO3 and forms aluminium 
oxide. Once aluminium oxide layer is 
formed, it does not react further. Hence, 
dilute HNO3 can be stored in aluminium 
container. 

 c. ZnCl2 solution : ZnCl2 solution reacts 
with Al and forms aluminium chloride 
and zinc metal. 

 
 
 
  Hence, ZnCl2 solution cannot be stored 

in aluminium container. 
 d. H2O: No reaction takes place between 

aluminium and water (cold as well as 
hot water). Hence, water can be stored 
in aluminium container. 

  Dilute HNO3 and H2O can be stored in 
aluminium container.   

HOTS Questions 
  
1. 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’. 

 i. Name the substance X and Y. 

 ii. Name the type of chemical reaction 
occurring during both the changes. 

 iii. Write the chemical equations of the 
reactions.                          [CBSE 2012] 

Ans: i. X is copper (Cu) and Y is copper (II) 
oxide (CuO). 

3Cu(s) + 8HNO3(aq)  3Cu(NO3)2(aq) + 2NO(g) + 4H2O(l)

Copper Nitric acid Copper nitrate WaterNitrogen 
monoxide

2Al(s)   +  6HCl(aq)   2AlCl3(aq)  + 3H2(g)

Aluminium Hydrochloric 
acid 

HydrogenAluminium
chloride 

3ZnCl2(aq)   +   2Al(s)    2AlCl3(aq)  + 3Zn(s)
Zinc 

chloride
Aluminium ZincAluminium

chloride 

Zn(s)  + H2SO4(aq)   ZnSO4(aq)  + H2(g)
Zinc Sulphuric 

acid  
Zinc 

sulphate
Hydrogen 

Zinc Nitric
acid  

4Zn(s)  + 10HNO3(aq)  

4Zn(NO3)2(aq) + N2O(g) + 5H2O(l)

Zinc nitrate Nitrous 
oxide 

Water

Zn(s) + 2NaOH(aq) 
HeatNa2ZnO2(aq) + H2(g)

Zinc Sodium 
hydroxide

Sodium
zincate 

Hydrogen

Zn(s)  +  2HCl(aq)    ZnCl2(aq)  + H2(g)
Zinc Hydrochloric

acid  
Zinc 

chloride 
Hydrogen 
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 ii. The first reaction is an oxidation 
reaction while the second reaction is a 
redox reaction. 

 
 iii.  
   
 
 
 
  
2. On heating blue coloured powder of           

copper (II) nitrate in a boiling tube, copper 
oxide (black), oxygen gas and brown gas 
(X) is formed. 

 i. Write a balanced chemical equation 
of the reaction. 

 ii. Identify the brown gas X evolved. 

 iii. Identify the type of reaction. 

 iv. What could be the pH range of 
aqueous solution of the gas X?  

[NCERT Exemplar] 

Ans: i. Balanced equation of the reaction: 
   
 
 
    
 ii. Nitrogen dioxide is the brown gas ‘X’ 

evolved in the given reaction. 

 iii. The given reaction is thermal 
decomposition reaction. 

 iv. Aqueous solution of nitrogen dioxide 
(i.e., gas ‘X’ in the given reaction) will 
have the pH range between 0 to 7 i.e., 
acidic pH range. This is because, oxides 
of non-metals are generally acidic in 
nature. 

 
3. Complete the missing components/variables 

given as x and y in the following reactions: 

 i. Pb(NO3)2(aq) + 2KI(aq)  

 PbI2(x) + 2KNO3(y) 

 ii. Cu(s) + 2AgNO3(aq)  

 Cu(NO3)2(aq) + x(s) 

 iii. Zn(s)  +  H2SO4(aq)   

 ZnSO4(x)  + H2(y) 

 iv. CaCO3(s) 
x  CaO(s)  + CO2(g)   

 [NCERT Exemplar] 

Ans: i. x  (s); y  (aq) 

  Pb(NO3)2(aq) + 2KI(aq)  

 PbI2(s) + 2KNO3(aq) 

  ii. x  2Ag 
  Cu(s) + 2AgNO3(aq)  

 Cu(NO3)2(aq) + 2Ag(s) 
 iii. x  (aq); y  (g) 
  Zn(s)  +  H2SO4(aq)   

 ZnSO4(aq)  + H2(g)  
 iv. x  Heat 

  CaCO3(s) Heat  CaO(s)  + CO2(g)  
4. A substance X, which is an oxide of a group 

2 element, is used intensively in the cement 
industry. This element is present in bones 
also. On treatment with water it forms a 
solution which turns red litmus blue. 
Identify X and also write the chemical 
reactions involved.        [NCERT Exemplar] 

OR 
 A substance X, which is an oxide of a metal 

is used intensively in the cement industry. 
This metal element is present in bones also. 
On treatment with water, it forms a 
solution which turns red litmus blue. 
Identify X and also write the equation for 
its chemical reaction with water. 

[CBSE 2010, 11] 
Ans: The given substance X is calcium oxide. 

Calcium oxide is used intensively in the cement 
industry. The element present in it (which is 
present in bones also) is calcium. Calcium 
oxide on treatment with water forms a solution 
of calcium hydroxide [Ca(OH)2] which is an 
alkali. Hence, it turns red litmus blue. 

 
 
 
  
5. A magnesium ribbon is burnt in oxygen to 

give white compound X accompanied by 
emission of light. If the burning ribbon is 
now placed in an atmosphere of nitrogen, it 
continues to burn and forms a compound Y. 

 i. Write the chemical formulae of X and Y. 
 ii. Write a balanced chemical equation, 

when X is dissolved in water.  
 [NCERT Exemplar] 

Ans: i. When magnesium ribbon is burnt in 
oxygen, it forms magnesium oxide with 
emission of light and heat energy. 

 
 

CaO(s)     + H2O(l)        Ca(OH)2(aq)  + Heat
Calcium
 oxide 

‘X’ 

Water Calcium
hydroxide 

2Mg(s)  +  O2(g)  Heat   2MgO(s)  + Energy 
Magnesium Oxygen Magnesium 

oxide  
‘X’ 

2Cu(s)   +   O2(g)   
Heat     2CuO(s) 

Copper 
‘X’ 

Oxygen Copper (II) oxide 
‘Y’ 

CuO(s)   +  H2(g)  
Heat   Cu(s)  +  H2O(l) 

Copper (II) 
oxide  
‘Y’ 

Copper 
‘X’ 

Hydrogen Water 

2Cu(NO3)2(s)  heat  2CuO(s) + 4NO2(g)  + O2(g)

Copper (II) 
nitrate 

Copper (II)
oxide 

Nitrogen
dioxide  

‘X’ 

Oxygen
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  Chemical formula of compound X is 
MgO. 

  If the burning ribbon is placed in 
nitrogen gas chamber, magnesium 
reacts with nitrogen and forms 
magnesium nitride (Mg3N2).  

 
 
 
 
  Chemical formula of compound Y is 

Mg3N2.  
 ii. If magnesium oxide is dissolved in 

water, it forms magnesium hydroxide. 
 
 
 
  
6. Give the characteristic tests for the 

following gases:  
 i. CO2  ii. SO2 
 iii. O2  iv. H2 

 [NCERT Exemplar] 
Ans: Characteristic tests: 
 i. CO2: Pass the CO2 gas through lime 

water. It will turn lime water milky. 
This occurs due to formation of calcium 
carbonate. 

 
 
 
 
 ii. SO2: Pass the SO2 gas through acidified 

potassium dichromate solution (orange 
in colour). The solution changes to 
green in colour due to formation of 
Cr2(SO4)3. In this reaction, SO2 act as 
reducing agent.  

 
 
 
 
 
  
 
 
 iii. O2: Bring a burning candle near the 

mouth of the test tube containing 
reaction mixture. If oxygen gas is 
present, then the intensity of the candle 
flame increases as oxygen supports 
combustion. 

 iv. H2: Bring a burning splinter near the 
mouth of the test tube containing 
reaction mixture. Hydrogen gas, if 
present, will burn with pop sound. 

 
Value Based Questions 
  
1. Sushant brought an iron pipe but forgot 

to use it. After 2 months he observed that 
surface of pipe was covered with red 
coloured flaky substance and even red 
coloured powder was collected where 
pipe was kept. His friend Sumit asked 
him to rub that pipe with sandpaper and 
then to colour it. 

 i. Why metal pipe was changed to red 
in colour? 

 ii. Why Sumit advised Sushant to 
colour that pipe? 

 iii. Which value of Sumit is displayed 
here? 

Ans: i. Iron pipe reacts with oxygen in presence 
of moisture in the air to form red 
coloured layer of rust. This process is 
called corrosion (rusting). 

 ii. By colouring the iron pipe, the contact 
between the iron and oxygen can be 
prevented. Hence, further corrosion of 
the iron pipe can be avoided. 

 iii. Helpful nature and awareness are the 
two values displayed by Sumit in this 
act. 

 
2. Rupali bought a silver jewellery and she 

used it regularly. After somedays 
jewellery lost its shine and it became 
black in colour. Her friend Swapna 
advised her to clean it with toothpaste. 

 i. Why do silver jewellery turn black 
after use? 

 ii. How does toothpaste clean the silver 
jewellery? 

 iii. Which value of Swapna is displayed 
in this act? 

Ans: i. Silver jewellery turns black due to 
formation of black coating of silver 
sulphide on jewellery. 

 ii. Toothpaste reacts with layer of silver 
sulphide and removes it. 

 iii. Swapna showed value of helpful nature 
and awareness in this act. 

 
Activities 
  
Activity 1.1 (NCERT Textbook Page No. 1) 
 
Ans: Magnesium ribbon burns with a dazzling 

white light and white coloured magnesium 
oxide powder gets collected in watch glass. 

 
 
 

MgO(s)    +   H2O(l)      Mg(OH)2(aq)

Magnesium 
oxide 
‘X’ 

Water Magnesium
hydroxide

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

Lime water Carbon 
dioxide 

Calcium
carbonate

Water 

K2Cr2O7(aq) + H2SO4(aq) + 3SO2(g)  
Potassium 
dichromate

Sulphuric
acid  

Sulphur 
dioxide 

Potassium
sulphate 

Chromium 
sulphate  

                              K2SO4(aq)  + Cr2(SO4)3(aq) + H2O(l)

Water

3Mg(s)    +   N2(g)    Heat   Mg3N2(s) 
Magnesium Nitrogen Magnesium

nitride 
‘Y’ 

2Mg(s)  +  O2(g)  
Heat   2MgO(s)  +  Energy

Magnesium Oxygen Magnesium 
oxide 



31

   

  

Chapter 01: Chemical Reactions and Equations

Activity 1.2 (NCERT Textbook Page No. 2) 
 
Ans: Yellow precipitate of lead iodide is obtained at 

the bottom of the test tube. 
 
 
 
  
Activity 1.3 (NCERT Textbook Page No. 2) 
 
Ans: Bubbles of hydrogen gas are observed around 

the zinc granules. Temperature of the conical 
flask increases. 

 
 
   
Activity 1.4 (NCERT Textbook Page No. 6) 
 
Ans: Beaker becomes hot as temperature of reaction 

mixture increases. Calcium oxide dissolves in 
water to form calcium hydroxide. 

 
 
  
Activity 1.5 (NCERT Textbook Page No. 8) 
 
Ans: Crystals of ferrous sulphate turn brownish 

from green. Smell of burning sulphur is felt. 
  
 
 
 
Activity 1.6 (NCERT Textbook Page No. 8) 
 
Ans: Brown residue of lead oxide is left in the test 

tube and pungent smelling brown fumes are 
evolved. 

 
 
   
Activity 1.7 (NCERT Textbook Page No. 9) 
 
Ans: i. Volumes of the gases collected in two  

test tubes are not the same. 

 ii. One of the gases catches fire (i.e., 
hydrogen) and burns with pop sound. In 
presence of other gas (i.e., oxygen), 
candle burns brightly. 

 iii. Hydrogen is present in one of the test 
tube which is of double volume than 
other gas. This other gas is oxygen. 

Activity 1.8 (NCERT Textbook Page No. 9) 
 
Ans: i. Silver chloride is white in colour. 
 ii. Silver chloride turns grey in sunlight 

due to formation of silver metal. 
  
 
 
 
Activity 1.9 (NCERT Textbook Page No. 10) 
 
Ans: i. The colour of the solution in test tube A 

is blue and colour of solution in test 
tube B is greenish. This change occurs 
due to formation of ferrous sulphate. 

 ii. A reddish brown coating of copper is 
observed on the iron nails dipped in 
copper sulphate solution. 

 
 
 
 
Activity 1.10 (NCERT Textbook Page No. 11) 
 
Ans: White precipitate of barium sulphate is 

obtained. 
 
 
 
  
Activity 1.11 (NCERT Textbook Page No. 12) 
 
Ans: The surface of copper powder becomes 

black due to the formation of copper (II) 
oxide. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CaO(s)  +  H2O(l)  Ca(OH)2(aq) + Heat
Calcium 

oxide 
Water Calcium 

hydroxide 

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

nitrate 
Potassium 

iodide 
Potassium 

nitrate
Lead 

iodide 

Zn(s)    +    H2SO4(aq)   ZnSO4(aq)   +   H2(g)
Zinc Sulphuric

acid 
Zinc 

sulphate
Hydrogen

2AgCl(s) 
Sunlight 2Ag(s) + Cl2(g) 

Silver
chloride

Silver Chlorine

Fe(s)  +  CuSO4(aq)    FeSO4(aq)   +  Cu(s)

Iron Copper 
sulphate

CopperFerrous
sulphate

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

Sodium
sulphate

Barium
chloride

Barium 
sulphate

Sodium
chloride

2FeSO4(s) 
HeatFe2O3(s) +  SO2(g) +  SO3(g) 

Ferrous 
sulphate

Ferric
oxide

Sulphur 
dioxide 

Sulphur
trioxide

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

Lead nitrate Lead oxide Nitrogen
dioxide 

Oxygen

Copper Copper (II) 
oxide 

2Cu(s)   +  O2(g)  
Heat  2CuO(s)  

Oxygen
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Classification of chemical reactions based on chemical change 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Memory Maps

C
h

em
ic

al
 r

ea
ct

io
n

s
Two or more substances combine to form a single
product. 
eg. C(s) + O2(g)  CO2(g) 

Combination reaction

Single reactant breaks down to form two or more
simpler products.  
eg. CaCO3(s) 

Heat  CaO(s) + CO2(g) 

Decomposition reaction

More reactive element displaces less reactive element
from its compound. 
eg. Zn(s) + CuSO4(aq)  ZnSO4(aq) + Cu(s) 

Displacement reaction

Exchange of ions between the reactants to form
products. 
eg. Na2SO4(aq) + BaCl2(aq)  BaSO4(s) + 2NaCl(aq)

Double displacement reaction

Substance gains oxygen or loses hydrogen. 

eg. 2Cu(s) + O2(g) 
Heat  2CuO(s) 

Oxidation reaction

One reactant gets oxidised and other reactant
gets reduced. 
 
eg.  
 
 
 
 
 

Redox reaction

CuO + H2  
HeatCu + H2O

Oxidation

Reduction

Involves formation of precipitate. 
eg. Pb(NO3)2(aq) + 2KI(aq)  2KNO3(aq) + PbI2(s) 

Precipitation reaction

Substance gains hydrogen or loses oxygen. 
eg.    C(s)    +    2H2(g)     CH4(g) 

 

Reduction reaction
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Classification of chemical reactions based on energy change 
 
 
 
 
 
 
 
 
 
 
 
 
   

Sample Test Paper 
 

Total Marks: 20 
 
1. When an iron nail is placed in copper sulphate solution, _______ coating is formed on the nail.  [1] 
 (A) black   (B) reddish brown 
 (C) green   (D)  yellowish brown 
 
2. What will be the smell of the gas/gases formed, when ferrous sulphate crystals are heated?   [1] 
 (A) Pleasant smell   (B) Irritating choking smell 
 (C) Rotten egg smell   (D) Sweet smell  
  
3. Which of the following observation is noted when water is added to lime?    [1]  
 (A) Slow bubbling with no sound.  (B) Hissing sound with no bubbles. 
 (C) Vigorous bubbling with hissing sound. (D) Slow bubbling and hissing sound. 
 
4. Why should the chemical equation be balanced?      [1] 
 
5. What is an oxidising agent?       [1] 
 
6. Why does blue colour of copper sulphate solution fades away when zinc rod is dipped in it?  [2] 
 
7. In the reaction: PbS(s)  +  4H2O2(aq)    PbSO4(s)  +  4H2O(l) 
 Identify the substance oxidised and the substance reduced.     [2] 
 
8. What is decomposition reaction? Explain with suitable example. Why all decomposition reactions 

are endothermic?        [3] 
 
9. Translate the following statements into chemical equations and then balance the equations: 
 i. Phosphorus burns in oxygen to give phosphorus pentoxide. 
 ii. Copper sulphate reacts with iron to form iron sulphate and copper.      
 iii. Aluminium metal replaces iron from ferric oxide, Fe2O3, which gives aluminium oxide and 

iron.        [3] 
 
10. When blue coloured powder of copper nitrate is heated in boiling tube, copper oxide(black), oxygen 

gas and brown gas ‘X’ is formed. 
 i. Identify the brown gas ‘X’ formed. 
 ii. Write a balanced chemical equation of the reaction. 
 iii.  State the type of reaction. 
 iv. Aqueous solution of the gas ‘X’ will be acidic or basic?    [5] 

 
 
 

Chemical reactions

Reactions in which energy is absorbed are called 
endothermic reactions. 
eg. 2Pb(NO3)2(s) 

Heat  2PbO(s) + 4NO2(g) +  O2(g) 

Endothermic reactions 

Reactions accompanied by evolution of heat are
called exothermic reactions. 
eg. CH4(g) + 2O2(g)  CO2(g) + 2H2O(g) + Heat
  

Exothermic reactions



34 

  

  34

Class X: Science 
 

Formative Assessment 
  
1. Correct or incorrect? 
 Answer whether the following statements are correct or incorrect. If incorrect then rectify it.   
 i. Calcium hydroxide reacts with carbon dioxide to form calcium oxide. [Incorrect, calcium carbonate 

is formed]  
 ii. Substances which are added to food to prevent the oxidation of foods are called ‘antioxidants’. [Correct] 
 iii. Chemical reactions involve the breaking and making of bonds between atoms to produce new 

substances. [Correct] 
 
2. Brain teaser:  
 Solve the following crossword:  
 Across 
1. Reaction which causes damage to objects made up of 

metals like car bodies, bridges, ships, etc. (9) 
3. Another name/terminology for oxidising agent (7)  
5. Reaction in which heat is released along with the 

formation of product (10) 
 
 Down 
2. Gas used to flush bags of chips to prevent the chips from 

becoming rancid. (8) 
4. Colour of solid silver chloride (5) 
6. Type of reaction in which copper (II) oxide reacts with 

hydrogen and get converted to copper and water  (5) 
Solution: 
 
 
 
 
 
 
 
    
3. Check your grasp: 
 Write the skeletal and balanced chemical equations for the following: 
 i. Hydrogen + Oxygen  Water 
  Skeletal equation : ______________________________ 
  Balanced equation : ______________________________ 
 
 ii. Silver bromide  Silver + Bromine 
  Skeletal equation : ______________________________ 
  Balanced equation : ______________________________ 
 
 iii. Lead nitrate  Lead oxide + Nitrogen dioxide + Oxygen 
  Skeletal equation : ______________________________ 
  Balanced equation : ______________________________ 
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