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‘PRECISE Notes Science & Technology Part 1 Std. X’ prepared as per New Board Paper Pattern 
2019-20 is a compact yet complete guide designed to boost students’ confidence and prepare them to face 
the conspicuous Std. X Board exam. 
  
Every chapter begins with covering textual content in the format of Objectives, Question - Answers, 
Give Reasons, Numericals, Diagram-based questions, paragraph-based questions and a host of other 
Objective and Subjective type of questions. A series of ‘Intext Questions’ along with questions titled 
under ‘Use your brain power’, ‘Can you tell’ and various similar titles pave the way for a robust concept 
building. A detailed thinking process involved in solving numerical problems is explained in step wise 
manner in ‘Illustrative Examples.’ The solution to these examples is elaboration of the answer of the 
numerical and not the exact solution expected in examination. For the students to grasp a better 
understanding of the concept lying behind the answer, ‘Reading between the lines’ (not a part of the 
answer) has been provided wherever necessary. Standard values of basic physical quantities are provided 
under the section ‘Values to remember.’ To enhance audio-visual learning, videos showing 
demonstration of activities / concept explanation are included wherever required. To keep students 
updated, solved questions from board papers of March and July 2019 are included. The Board Question 
Paper for March 2020 has been provided via Q.R. Code. 
Wherever possible questions are allotted with marks in accordance with new marking scheme. The 
question can be modified as per the new marking scheme and asked in examination. Memory maps have 
been included wherever needed which provides a quick revision of the important topics of a chapter.   
With absolute trust in our work, we hope, our holistic efforts towards making this book an ideal 
knowledge hub for students pays off.   
The journey to create a complete book is strewn with triumphs, failures and near misses. If you think 
we’ve nearly missed something or want to applaud us for our triumphs, we’d love to hear from you.  
Please write to us at: mail@targetpublications.org  
A book affects eternity; one can never tell where its influence stops. 
 

Best of luck to all the aspirants!
 

From,  
Publisher  
Edition: First  

Disclaimer 
This reference book is transformative work based on textbook 'Science and Technology Part - 1; First Reprint: 2019' published by the Maharashtra State Bureau of Textbook 
Production and Curriculum Research, Pune. We the publishers are making this reference book which constitutes as fair use of textual contents which are transformed by 
adding and elaborating, with a view to simplify the same to enable the students to understand, memorize and reproduce the same in examinations. 

This work is purely inspired upon the course work as prescribed by the Maharashtra State Bureau of Textbook Production and Curriculum Research, Pune. Every care has 
been taken in the publication of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be responsible for any loss or 
damages caused to any person on account of errors or omissions which might have crept in or disagreement of any third party on the point of view expressed in the reference 
book.  

© reserved with the Publisher for all the contents created by our Authors. 

No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for the benefit of 
students.   
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 There will be separate question papers for Part 1 and Part 2 of 40 marks each. 
 Duration of each paper will be 2 hours.   

Question 
No.  Type of Questions Total 

Marks 

1. 
(A) 5 Questions of 1 mark each (Multiple Choice Questions) 05 
(B)  5 Questions of 1 mark each (Objectives)  05 

2. 
(A) 3 Questions of 2 marks each (Scientific Reasoning) (Solve any 2) 04 
(B)  5 Questions of 2 marks each (Solve any 3) 06 

3. 8 Questions of 3 marks each (Solve any 5) 15 
4. 2 Questions of 5 marks each (Solve any 1) 05  

Distribution of marks according to question type and aims 
 

Sr. 
No. Question type Marks 

Marks 
with 

option 
% 

Marks 
 Sr. 

No. Aims Marks 
Marks 
with 

option 
% 

Marks 

1. Objective 10 10 25  1. Knowledge 10 15 25 
2. Very short answer 10 16 25  2. Understanding 10 15 25 

3. Short answer 15 24 37.5  3. Application 16 24 40 

4. Long answer 5 10 12.5  4. Skill 4 6 10 

 Total 40 60 100   Total 40 60 100 
   

[Maharashtra State Board of Secondary and Higher Secondary Education, Pune - 04] 
  

 
 

No. Topic Name Marks Marks with 
option Page No. 

1. Gravitation 03 05 1 
2. Periodic Classification of Elements 04 06 20 
3. Chemical Reactions and Equations 04 06 35 
4. Effects of Electric Current 05 07 54 
5. Heat 03 05 72 
6. Refraction of light 05 07 88 
7. Lenses 04 06 100 
8. Metallurgy 04 06 117 
9. Carbon Compounds 05 07 134 

10. Space Missions 03 05 160 

 Scan the given Q.R. Code to access the Board Question Paper of 
March 2020 

 

 
Note: Textual exercise questions are represented by * mark.  

     Textual solved examples are represented by + mark. 
       Modified textual questions are represented by  mark. 

CONTENTS 

PAPER PATTERN 
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Exam Pointers   
Students are expected to write the answers in their Examination as illustrated below.   

Find out the correlation – Determine the correlation between two components and rewrite it.   
1. In Fleming’s right hand rule-Thumb: Motion of conductor :: In Fleming’s right hand rule-Index finger: 

_______ 
Ans: In Fleming’s right hand rule-Thumb: Motion of conductor :: In Fleming’s right hand rule-Index finger: 

Magnetic field  
MCQ – Write only the correct option while answering the MCQ. 
 
2. When _______ is passed through fresh lime water, it turns milky. 
 (A) H2   (B) CO2 
 (C) CO   (D) SO2 
Ans: (B)   
Numericals - Write the valid final answer along with the correct unit. 
 
3. Calculate the escape velocity on the surface of the moon given the mass and radius of the moon to be  

7.34  1022 kg and 1.74  106 m respectively.       
Ans: vesc = 2.372 km/s    

Reading between the lines  
The explanation provided under ‘Reading between the lines’ is not expected to be a part of the 
answer. Its sole purpose is to provide a sound understanding of the concept behind the answer.  
1. What is the expected trend in the variation of nonmetallic character of 

elements from left to right in a period?                    
Ans: The nonmetallic character increases from left to right in a period. 
 
   
 
 
 
 
 

 
 
  
 

Answer

Not part of the answer 

While going from left to right within a period, electrons get added in the same
shell. At the same time, protons get added in the nucleus increasing the
nuclear charge. This increases the effective nuclear charge experienced by
valence electrons. As a result, the tendency to gain electrons increases. Thus,
the nonmetallic character increases from left to right in a period. 

Reading between the lines
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1. ________ is a chemical change.
(A) Ice changing to water
(B) Condensation of steam
(C) Sublimation of camphor
(D) Ripening of fruits

2. What happens when a piece of zinc metal is
added to copper sulphate solution?
(A) Copper sulphide is formed.
(B) Colourless solution of zinc sulphate is

formed.
(C) Copper sulphate solution is not affected

at all.
(D) Hydrogen sulphide gas is evolved.

3. When two or more reactants combine in a
reaction to form a single product, it is called a
_______ reaction
(A) combination
(B) decomposition
(C) displacement
(D) double displacement

4. When _______ is passed through fresh lime 
water, it turns milky. 
(A) H2 (B) CO2
(C) CO (D) SO2 

5. On mixing aqueous solutions of silver nitrate and
sodium chloride, a white precipitate is obtained. 
This reaction can be categorized as _______ 
reaction.  
(A) decomposition
(B) combination 
(C) displacement
(D) double displacement

6. Which among the following is double
displacement reaction?
(A) Pb + CuCl2  PbCl2 + Cu

 (B) Na2SO4 + BaCl2  BaSO4 + 2NaCl
(C) C + O2  CO2
(D) CH4 + 2O2   CO2 + 2H2O

7. A student takes 1 g of sodium hydroxide. He
adds it to 50 mL of water taken in a plastic bottle
and shakes the content well. Which of the
following observation is correct?
(A) Sodium does not dissolve in water.
(B) A white precipitate is formed.

(C) The temperature of the reaction solution 
increases.  

(D) The resulting solution is acidic.

8. When aluminium metal reacts with dilute
hydrochloric acid, _______ gas is liberated.
(A) oxygen
(B) hydrogen
(C) chlorine
(D) hydrogen peroxide

9. Which of the following is formed when ethyl 
alcohol is treated with acidic potassium
dichromate? 
(A) Methyl alcohol (B) Acetic acid 
(C) Methane (D) Ethene

10. A student gradually adds dilute ferrous sulphate 
solution to a conical flask containing acidified 
potassium permanganate solution. The light
purple colour of the solution fades and finally it 
becomes colourless. Which of the following is
correct regarding this observation?
(A) KMnO4 oxidises ferrous sulphate.
(B) KMnO4 reduces ferrous sulphate.
(C) Ferrous sulphate oxidises KMnO4.
(D) KMnO4 is unstable compound and

undergoes decomposition to form a
colourless compound.

11. Rusting of an iron nail is a _______reaction.
(A) combination
(B) displacement
(C) decomposition
(D) double displacement

12. The chemical formula of the rust is _______.
(A) Fe2O3xH2O (B) FeOxH2O
(C) Fe2O3 (D) FeO

13. What is the colour of a solution on dipping a
piece of zinc in dilute sulphuric acid?
(A) Colourless
(B) Colourless solution turns red
(C) black
(D) red

14. The reaction of iron nail with copper sulphate
solution is _______ reaction.        [Mar 2019]
(A) combination
(B) decomposition
(C) displacement
(D) double displacement

3 Chemical Reactions and Equations 

Choose the correct alternative  [1 Mark each] 
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15. A student adds aqueous solution of NaOH to
aqueous solution of copper sulphate. A pale blue
precipitate of copper hydroxide is formed along
with sodium sulphate. The type of chemical
reaction is _______.
(A) decomposition
(B) displacement
(C) double displacement
(D) combination

16. A double displacement reaction occurs when
aqueous NaOH is added to ferric chloride
solution. The products formed are _______.
(A) ferrous chloride and sodium
(B) ferric hydroxide and sodium chloride
(C) ferric hydroxide and water
(D) ferric hydroxide, sodium and chlorine

Answers:  
1. (D) 2. (B) 3. (A)
4. (B) 5. (D) 6. (B)
7. (C) 8. (B) 9. (B)  
10. (A) 11. (A) 12. (A) 
13. (A) 14. (C) 15. (C)
16. (B)

1. Select the appropriate options and complete
the following paragraph.  
(oxygen, hydrogen, reduction, oxidation, never, 
always, redox, decomposition)
_______ is the process in which a su bstance
gains _______ or loses hydrogen. _______ is the
process in which a substance gains _______ or 
loses oxygen. The reaction in which one reactant
gets oxidised and the other reactant gets reduced 
is called as oxidation-reduction reaction or 
_______ reaction. Oxidation and reduction 
reactions _______ occur simultaneously.  

Answer: 
 Oxidation is the process in which a substance 

gains oxygen or loses hydrogen. Reduction is 
the process in which a substance gains hydrogen
or loses oxygen. The reaction in which one 
reactant gets oxidised and the other reactant or 
the same reactant gets reduced is called as
oxidation-reduction reaction or redox reaction.
Oxidation and reduction reactions always occur 
simultaneously. 

1. Name the metal used as catalyst in the conversion
of vegetable oil to vanaspathi ghee

2. Name the product formed in reaction between
coal (carbon) and oxygen (from air)

3. Name the reddish coloured poisonous gas
evolved during the reaction of copper with
concentrated nitric acid

4. Name the gas formed when copper reacts with
dilute nitric acid

5. Name the compound of silver which is used in
the voters-ink

6. Write the formula of the product formed due to
reaction of ammonia gas with hydrogen chloride
gas

7. Name one physical change which is exothermic  
8. Write the formula of potassium chlorate
9. Write the formula of potassium dichromate
10. The process due to which greenish coloured 

coating is formed on brass utensil
Answers: 
1. Nickel or platinum
2. Carbon dioxide
3. Nitrogen dioxide
4. Nitric oxide
5. Silver nitrate
6. NH4Cl
7. Formation of ice from water
8. KClO3
9. K2Cr2O7
10. Corrosion

 

1. The composition of matter remains the same in a
chemical change.

2. The combustion of coal in air is a chemical
reaction.

3. In a chemical equation, the reactants are written
on the right hand side while the products are
written on the left hand side.

4. While balancing a chemical equation, the formula
of a compound can be changed.

5. On adding zinc dust to copper sulphate solution,
a displacement reaction takes place.

6. Rate of a chemical reaction is proportional to the
concentration of reactants.

7. In our body, enzymes increase the rate of
physiological reactions.

8. The ozone layer in the earth’s atmosphere
protects the life on earth from the harmful
ultraviolet radiations of the sun.

9. Hydrogen peroxide undergoes slow decomposition
into water and oxygen.

10. The chemical formula of potassium chromate is
K2Cr2O7.

11. Nascent oxygen is represented as [O].
12. When ferric ion is formed from ferrous ion, the

positive charge is increased by two units.
13. The chemical process in which the positive

charge on an atom or an ion increases or the
negative charge on them decreases is called
reduction.

Complete the paragraph             [3 Marks] True or False.  
If false, write the correct sentence 

   [1 Mark each]

Name the following          [1 Mark each]
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 Chapter 3: Chemical Reactions
                   and Equations 

14. The conversion of FeO to Fe2O3
 is reduction 

reaction. 
15. A redox reaction takes place during cellular 

respiration, where the molecule of the enzyme 
called cytochrome C oxidase helps in the 
transport of electron. 

16. The rust on iron surface is formed by an 
electrochemical reaction.  

17. When we use old, left over cooking oil for 
making food stuff, it is found to have foul odour 
called rancidity. 

Answers: 
1. False 

The composition of matter remains the same in a 
physical change. 

2.  True 
3. False 

In a chemical equation, the reactants are written 
on the left hand side while the products are 
written on the right hand side. 

4. False 
 While balancing a chemical equation, the formula 

of a compound cannot be changed. 
5.  True 
6.  True 
7. True 
8. True 
9. True 
10. False 

The chemical formula of potassium chromate is 
K2CrO4. 

11. True 
12. False 
 When ferric ion is formed from ferrous ion, the 

positive charge is increased by one unit. 
13. False 
 The chemical process in which the positive 

charge on an atom or an ion increases or the 
negative charge on them decreases is called 
oxidation. 

14. False 
 The conversion of FeO to Fe2O3

 is oxidation 
reaction. 

15. True 
16.  True 
17.  True 
 
    
1. Melting of ice, corrosion of iron, photosynthesis 

in plants, conversion of milk to curd 
2. Melting of wax, Baking a cake, Burning of wax, 

Ripening of a banana  
3. Displacement reactions, Combination reactions, 

Decomposition reactions, Double displacement 
reactions 

4. Reaction of NH3 with HCl, reaction of Mg with 
O2, reaction of CaO with water, reaction of Mg 
with CuSO4 solution 

5. Dissolution of KNO3 in water, dissolution of 
CaO in water, dissolution of NaOH in water, 
reaction of HCl with NaOH 

Answers: 
1.  Melting of ice 
 Melting of ice is physical change while others are 

chemical changes. 
2. Melting of wax 
 Melting of wax is a physical change while others 

are chemical changes. 
3.  Decomposition reactions 
 Decomposition reactions involve only one 

reactant while others are types of chemical 
reactions involving more than one reactant. 

4. Reaction of Mg with CuSO4 solution 
 Reaction of Mg with CuSO4 solution is a 

displacement reaction while others are 
combination reactions.  

5. Dissolution of KNO3 in water 
 Dissolution of KNO3 in water is endothermic 

process while others are exothermic processes.  
 
  
1. Formation of gas:  :: Formation of precipitate :  
2. AgNO3 + NaCl : Precipitate of AgCl :: BaCl2 + 

H2SO4 : _______  
3. Reaction of zinc with solution of copper sulphate 

: Displacement reaction :: Reaction of potassium 
chromate with solution of barium sulphate :  

4. Heat is released : Exothermic process : : Heat is 
absorbed : _______ 

5. Dilution of concentrated sulphuric acid with 
water : _______ : : Decomposition of calcium 
carbonate : Endothermic process 

Answers: 
1.   
 In a chemical equation, formation of gas is 

indicated by an upward arrow (). Similarly, 
formation of solid (precipitate) is indicated by a 
downward arrow (). 

2. Precipitate of BaSO4 
 AgNO3 reacts with NaCl to form white 

precipitate of AgCl. Similarly, BaCl2 reacts with 
H2SO4 to form white precipitate of BaSO4. 

3. Double displacement reaction 
 Reaction of zinc with solution of copper sulphate 

is displacement reaction while reaction of 
potassium chromate with solution of barium 
sulphate is double displacement reaction. 

4.  Endothermic process 
 In an exothermic reaction heat is released while 

in an endothermic reaction heat is absorbed. 

Odd one out                                    [1 Mark each] 

Complete the analogy                [1 Mark each]
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5. Exothermic process 
 Decomposition of calcium carbonate is 

endothermic process while dilution of 
concentrated sulphuric acid with water is 
exothermic process. 

 
  

*1. Match the column in the following table.  
 

Reactants  Products 
 Type of 

chemical 
reaction 

i. BaCl2(aq) + 
ZnSO4(aq) 

a. H2CO3(aq) 1. Displacement 

ii. 2AgCl(s) b. FeSO4(aq) + 
Cu(s) 

2. Combination 

iii. CuSO4(aq) 
+ Fe(s) 

c. BaSO4 ↓ + 
ZnCl2(aq) 

3. Decomposition 

iv. H2O(l) + 
CO2(g) 

d. 2Ag(s) + 
Cl2(g) 

4. Double 
displacement  

2. Match the following.                             [1 Mark]     
 Group ‘A’  Group ‘B’ 
i. Combustion of 

coal 
a. Decomposition reaction 

ii. Heating of 
limestone  

b. Combination reaction  

  c. Double displacement 
reaction  

3. Match the following. .                           [1 Mark]             
 Group ‘A’  Group ‘B’ 
i. Limestone  a. CaO 
ii. Slaked lime b. CaCO3 
  c. Ca(OH)2  

Answers: 
1. (i – c – 4), (ii – d – 3), (iii – b – 1), (iv – a – 2) 
2. (i – b), (ii – a) 
3. (i – b), (ii – c) 
 
 
 
1. Give four examples of physical change.  
                        [2 Marks] 
Ans: Examples of physical change: 
i. Evaporation of water 
ii. Sublimation of camphor 
iii. Melting of ice 
iv. Melting of wax  
2. Give four examples of chemical change.  

[2 Marks] 
Ans: Examples of chemical change: 
i. Burning of wood 
ii. Decomposition of manure 
iii. Rusting of iron 
iv. Ripening of a fruit 

3. Define the term ‘Chemical reaction’.  [1 Mark] 
Ans: A chemical reaction is a process in which some 

substances undergo bond breaking and are 
transformed into new substances by formation of 
new bonds.   

*4. Explain the term reactant and product giving 
examples.                                              [3 Marks] 

Ans:   
i. The substances taking part in chemical reaction 

are called reactants. 
ii. The substances formed as a result of a chemical 

reaction by formation of new bonds are called 
products. 

iii. Examples: 
 a. Formation of carbon dioxide gas by 

combustion of coal in air is a chemical 
reaction. In this reaction, coal (carbon) and 
oxygen (from air) are the reactants while 
carbon dioxide is the product. 

 b. Decomposition of calcium carbonate by 
heating to form calcium oxide and carbon 
dioxide is a chemical reaction. In this 
reaction, calcium carbonate is the reactant 
while calcium oxide and carbon dioxide are 
the products.  

*5. Balance the following equation stepwise. 
i. H2S2O7(l) + H2O(l)   H2SO4(l) 
ii. SO2(g) + H2S(aq)   S(s) + H2O(l)   
iii. Ag(s) + HCl(aq)  AgCl + H2 
iv. NaOH(aq) + H2SO4(aq)  Na2SO4(aq)  + H2O(l)   
Ans:   
i. Step I: Write the chemical equation: 
 H2S2O7(l) + H2O(l)   H2SO4(l) 
 Step II: Compare the number of atoms of the 

various elements present on the two sides of the 
equation.    

 Reactants 
(Left side) 

Product  
(Right side)  

Element Number of 
atoms 

Number of 
atoms 

H 4 2 
S 2 1 
O 8 4   

 Step III: Choose the reactant or product having 
maximum number of atoms and equalize its 
atoms on both the sides. Equalize the number of 
atoms of remaining elements in the reactants and 
products.   

 H2S2O7 has maximum number of atoms. First 
balance ‘S’ as it requires a smaller factor.   

Number 
of S atoms 

In the reactant  
(in H2S2O7) 

In the product  
(in H2SO4)  

Initially 2 1 
To balance 2 1 × 2 

Match the following 

Answer the following 
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 Apply a factor ‘2’ to the product ‘H2SO4’. 
 H2S2O7(l) + H2O(l)   2H2SO4(l) 
 Check whether the equation is balanced. 
 The number of atoms of the elements in the 

reactants is same as the number of atoms of those 
elements in the product.  

 Step IV: Write down the final balanced equation. 
 H2S2O7(l) + H2O(l)   2H2SO4(l)  
ii. Step I: Write the chemical equation: 
 SO2(g) + H2S(aq)   S(s) + H2O(l)    
 Step II: Compare the number of atoms of the 

various elements present on the two sides of the 
equation.    

 Reactants 
(Left side) 

Products 
(Right side)  

Element Number of 
atoms 

Number of 
atoms 

S 2 1 

O 2 1 

H 2 2 
 
 Step III: Choose the reactant or product having 

maximum number of atoms and equalize its 
atoms on both the sides. Equalize the number of 
atoms of remaining elements in the reactants and 
products. 

 There are three compounds which have same 
number of atoms. Therefore, any one of them can 
be selected. Select SO2 and balance ‘O’ atoms.   
Number of O 

atoms 
In the reactant 

(in SO2) 
In the product 

 (in H2O)  
Initially 2 1 

To balance 2 1 × 2 
  
 Apply a factor ‘2’ to the product ‘H2O’. 
 SO2(g) + H2S(aq)   S(s) + 2H2O(l)   
 Check whether the equation is balanced. 
 The number of hydrogen atoms is unequal on the 

two sides.   
Number of H 

atoms 
In the reactant 

(in H2S) 
In the product 

(in H2O) 
Initially 2 4 

To balance 2  2 4 
  
 Apply a factor ‘2’ to the reactant ‘H2S’. 
 SO2(g) + 2H2S(aq)   S(s) + 2H2O(l)   
 Check whether the equation is balanced. 
 The number of sulphur atoms is unequal on the 

two sides.  
Number of S 

atoms 
In the reactants 
 (in SO2 + H2S) 

In the product 
(in S)  

Initially 3 1 
To balance 3 1 × 3 

 Apply a factor ‘3’ to the product ‘S’. 
 SO2(g) + 2H2S(aq)   3S(s) + 2H2O(l)   
 Check whether the equation is balanced. 
 The number of atoms of the elements in the 

reactants is same as the number of atoms of those 
elements in the products.  

 Step IV: Write down the final balanced equation. 
 SO2(g) + 2H2S(aq)   3S(s) + 2H2O(l)    
iii. Step I: Write the chemical equation: 
 Ag(s) + HCl(aq)  AgCl + H2 
 Step II: Compare the number of atoms of the 

various elements present on the two sides of the 
equation.  

 Reactants 
(Left side) 

Products 
(Right side)  

Element Number of 
atoms 

Number of 
atoms 

Ag 1 1 
H 1 2 
Cl 1 1  

 Step III: Choose the reactant or product having 
maximum number of atoms and equalize its 
atoms on both the sides. Equalize the number of 
atoms of remaining elements in the reactants and 
products. 

 There are three compounds which have same 
number of atoms. Therefore, any one of them can 

be selected. Select HCl and balance ‘H’ atoms.     
Number of 

H atoms 
In the reactant  

(in HCl) 
In the product  

(in H2)  
Initially 1 2 

To balance 1 × 2 2   
 Apply a factor ‘2’ to the reactant ‘HCl’. 
 Ag(s) + 2HCl(aq)  AgCl + H2 
 Check whether the equation is balanced. 
 The number of chlorine atoms is unequal on the 

two sides. Balance ‘Cl’ atoms.   
Number of 
Cl atoms 

In the reactant  
(in HCl) 

In the product  
(in AgCl)  

Initially 2 1 
To balance 2  1  2  

 Apply a factor ‘2’ to the product ‘AgCl’. 
 Ag(s) + 2HCl(aq)  2AgCl + H2 
 Check whether the equation is balanced. 
 The number of silver atoms is unequal on the two 

sides. Balance ‘Ag’ atoms.  
Number of 
Ag atoms 

In the reactant  
(in Ag) 

In the product  
(in AgCl)  

Initially 1 2 
To balance 1  2 2 

 
 Apply a factor ‘2’ to the reactant ‘Ag’. 
 2Ag(s) + 2HCl(aq)  2AgCl + H2 
 Check whether the equation is balanced. 
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 The number of atoms of the elements in the 
reactants is same as the number of atoms of those 
elements in the products.  

 Step IV: Write down the final balanced equation. 
 2Ag(s) + 2HCl(aq)  2AgCl + H2 
 [Note: Silver metal does not react with dilute HCl.]  
iv. Step I: Write the chemical equation: 
 NaOH(aq) + H2SO4(aq)  Na2SO4(aq) + H2O(l)   
 Step II: Compare the number of atoms of the 

various elements present on the two sides of the 
equation.    

 Reactants  
(Left side) 

Products  
(Right side)  

Element Number of 
atoms 

Number of 
atoms 

Na 1 2 
O 5 5 
H 3 2 
S 1 1  

 Step III: Choose the reactant or product having 
maximum number of atoms and equalize its 
atoms on both the sides. Equalize the number of 
atoms of remaining elements in the reactants and 
products. 

 There are two compounds which have same 
number of atoms. Therefore, any one of them can 
be selected. Select Na2SO4 and balance ‘Na’ 
atoms.   

Number of 
Na atoms 

In the 
reactant  

(in NaOH) 

In the 
product  

(in Na2SO4)  
Initially 1 2 

To balance 1 × 2 2 
  
 Apply a factor ‘2’ to the reactant ‘NaOH’. 
 2NaOH(aq) + H2SO4(aq) Na2SO4(aq) + H2O(l)   
 Check whether the equation is balanced. 
 The number of oxygen and hydrogen atoms are 

unequal on the two sides.    
 Reactants 

(Left side) 
Products  

(Right side)  
Element Number of 

atoms 
Number of 

atoms 
Na 2 2 
O 6 5 
H 4 2 
S 1 1  

 First, balance ‘H’ atoms.  
Number of 

H atoms 

In the reactants  
(in NaOH + 

H2SO4) 

In the product 
(in H2O) 

Initially 4 2 
To balance 4 2 × 2 

 Apply a factor ‘2’ to the product ‘H2O’. 
 2NaOH(aq) + H2SO4(aq) Na2SO4(aq) + 2H2O(l)   
 Check whether the equation is balanced. 
 The number of atoms of the elements in the 

reactants is same as the number of atoms of those 
elements in the products.  

 Step IV: Write down the final balanced equation. 
 2NaOH(aq) + H2SO4(aq)  Na2SO4(aq) + 2H2O(l)    
6. Explain the following terms with examples. 
                       [2 Marks each] 

*i. Balanced equation  
Ans: A chemical equation in which the number of 

atoms of the elements in the reactants is same as 
the number of atoms of those elements in the 
products is called a balanced chemical equation.  

 Example: 2NaOH + H2SO4
  Na2SO4

 + 2H2O 
 

*ii. Combination reaction 
Ans:  
a. When two or more reactants combine in a 

reaction to form a single product, it is called a 
combination reaction.  

b. Example: When magnesium (Mg) strip is burnt 
in air, a white powder of magnesium oxide 
(MgO) is formed.  

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

 Magnesium    Oxygen        Magnesium oxide 
 
iii. Decomposition reaction 
Ans:  
a. The chemical reaction in which two or more 

products are formed from a single reactant is 
called a decomposition reaction.  

b. Example: When calcium carbonate (CaCO3) is 
strongly heated, it undergoes decomposition to 
form calcium oxide (CaO) and carbon dioxide 
(CO2).  

 CaCO3(s)   
   CaO(s)    +    CO2  

 Calcium                    Calcium           Carbon 
 carbonate                     oxide             dioxide 
 

*iv. Displacement reaction 
Ans:  
a. The reaction in which the place of the ion of a 

less reactive element in a compound is taken by 
another more reactive element by formation of its 
own ions is called a displacement reaction. 

b. Example: When zinc (Zn) dust is added to blue 
coloured copper sulphate (CuSO4) solution, a 
colourless solution of zinc sulphate (ZnSO4) is 
formed along with copper (Cu) metal.  

 
 
 

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

Zinc Zinc 
sulphate

Copper
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v. Double displacement reaction 
Ans: 
a. The reactions in which the ions in the reactants 

are exchanged to form a precipitate are called 
double displacement reactions. 

b. Example: When silver nitrate (AgNO3) solution 
is added to sodium chloride (NaCl) solution, a 
white precipitate of silver chloride (AgCl) is 
formed along with sodium nitrate (NaNO3).  

     AgNO3(aq) + NaCl(aq)  AgCl   +     NaNO3(aq) 
         Silver        Sodium          Silver chloride    Sodium  
        nitrate             chloride          (precipitate)        nitrate  

*vi. Endothermic reaction 
Ans:  
a. The chemical reactions which are accompanied 

by absorption of heat are called endothermic 
reactions.  

b. Example: When calcium carbonate (CaCO3) is 
strongly heated, it undergoes decomposition to 
form calcium oxide (CaO) and carbon dioxide 
(CO2).  

 CaCO3(s) + Heat     CaO(s)   +    CO2  
 Calcium                              Calcium           Carbon 
 carbonate                             oxide               dioxide  
vii. Exothermic reaction          
Ans:   
a. The chemical reactions which are accompanied 

by evolution of heat are called exothermic 
reactions.  

b. Example: When calcium oxide (CaO) is added to 
water, calcium hydroxide (Ca(OH)2) is formed 
with generation of large amount of heat.  

 CaO(s) + H2O(l)  Ca(OH)2(aq) + Heat 
 Calcium                          Calcium 
 oxide                              hydroxide    
7.  How is biogas formed? State its use.   [1 Mark] 
Ans: 
i. When organic waste is decomposed in the 

presence of microorganisms, manure and biogas 
are formed.  

ii. Biogas is used as a fuel.   
8. Study the following chemical reaction and 

answer the questions given below: 
 
   
i. Identify and write the type of chemical 

reaction. 
ii. Write the definition of above type of chemical 

reaction. 
iii. Write the names of reactants and products of 

above reaction. 
                                     [Mar 19] [3 Marks]  
Ans: 
i. The type of chemical reaction is double 

displacement reaction. 

ii. The reactions in which the ions in the reactants 
are exchanged to form a precipitate are called 
double displacement reactions. 

iii. Reactants: Silver nitrate (AgNO3) and sodium       
chloride (NaCl). 

 Products: Silver chloride (AgCl) and sodium 
nitrate (NaNO3).  

*9. Identify the endothermic and exothermic 
reaction.                                     [1 Mark each] 

i. HCl + NaOH  NaCl + H2O + heat 
ii. 2KClO3(s)   2KCl(s) + 3O2 
iii. CaO + H2O  Ca(OH)2 + heat 
iv. CaCO3(s)   CaO(s) + CO2  
Ans: 
i. Exothermic reaction 
ii. Endothermic reaction 
iii. Exothermic reaction 
iv. Endothermic reaction  
10. Use your brain power! (Textbook page no. 39) 
i. What is the difference in the process of 

dissolution and a chemical reaction?  
  [2 Marks] 

Ans:  In the process of dissolution, a chemical 
substance dissolves in a solvent to form a 
solution without undergoing chemical reaction. 
However, a chemical reaction involves chemical 
change. The chemical composition of the 
substance changes and a new substance is 
formed.  

ii. Does a new substance form when solute 
dissolve in a solvent?                             [1 Mark] 

Ans: When solute dissolves in a solvent, a new 
substance is not formed. 

 [Note: Sometimes, when a substance is dissolved 
in a solvent, a chemical reaction may occur. For 
example, when CO2 is dissolved in water, 
carbonic acid (H2CO3) is formed. Here, CO2 
reacts with water.]  

*11. Explain the similarity and difference in two 
events, namely adding NaOH to water and 
adding CaO to water.      [July 2019] [3 Marks] 

Ans:   

 Adding NaOH to 
water 

Adding CaO to 
water 

Similarity Heat is given away 
during this 
process. So, it is an 
exothermic 
process. 

Heat is given away 
during this 
reaction. So, it is 
an exothermic 
reaction. 

 Difference No new substances 
are formed as the 
process involves 
only dissolution. 
The aqueous 
solution of NaOH 
is strong base. 

New substance 
(calcium 
hydroxide) is 
formed which is 
less soluble and its 
aqueous solution is 
weak base.  

AgNO3(aq) + NaCl(aq)    AgCl(s)    +  NaNO3(aq) 
      (Precipitate) 
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12. Mention the factors that affect the rate of a 
chemical reaction.                        [2 Marks] 

Ans: The factors that affect the rate of a chemical 
reaction are as follows: 

i. Nature of the reactants 
ii. Size of the particles of the reactants 
iii. Concentration of the reactants 
iv. Temperature of the reaction 
v. Catalyst  
13. Write short note on: Concentration of the 

reactants and the rate of a chemical reaction  
                                                    [2 Marks] 

Ans:  
i. The rate of a chemical reaction is proportional to 

the concentration of the reactants. That is, an 
increase in the concentration of the reactants 
increases the rate of the chemical reaction. 

ii. Example: Dilute HCl reacts slowly with calcium 
carbonate, CaCO3. Therefore, CaCO3 disappears 
slowly and CO2 is also liberated slowly. 
However, when concentrated HCl is used, the 
reaction takes place rapidly and CaCO3 
disappears fast. Thus, concentrated HCl reacts 
faster than dilute HCl. This shows that the rate of 
a chemical reaction increases with increase in the 
concentration of the reactants.   

14. Define catalyst.                          [1 Mark] 
Ans: The substance in whose presence the rate of a 

chemical reaction changes, without causing any 
chemical change to it, is called a catalyst.  

*15. How can the rate of chemical reaction, 
namely, decomposition of hydrogen peroxide 
be increased?                                        [2 Marks]  

Ans:   
i. The decomposition of hydrogen peroxide (H2O2) 

into water and oxygen takes place slowly at room 
temperature. 

ii. However, hydrogen peroxide decomposes rapidly 
in the presence of manganese dioxide (MnO2) 
powder, which acts as a catalyst. 

iii. Thus, by adding manganese dioxide (MnO2) 
powder, the rate of chemical reaction can be 
increased.  

16. Study the following reaction and answer the 
questions given below: 

 2H2O2(l)  2H2O(l) + O2  
i. Identify the type of chemical reaction. 
ii. Which compound can be used to increase the 

rate of the above reaction?            [2 Marks] 
Ans:  
i. The type of chemical reaction is decomposition 

reaction.  
ii. Manganese dioxide (MnO2) can be used to 

increase the rate of the given reaction. 

17. Explain the importance of the rate of chemical 
reactions in our life.                             [3 Marks] 

Ans:   
i. Some chemical reactions occur rapidly while 

some chemical reactions occur very slowly.  
ii. The rate at which a chemical reaction occurs is 

important from biological, economical as well as 
environmental point of view.   

iii. Examples: 
 a. Enzymes increase the rate of biological 

reactions. 
 b.  Chemical reactions are profitable in the 

chemical industries if their rates are fast. 
 c. The depletion or maintenance of the ozone 

layer depends on the rate of production or 
destruction of ozone molecules. 

 d. Perishable foodstuffs can be preserved for a 
longer duration in a refrigerator due to the 
lower rate of decomposition reaction at low 
temperature.  

 e. Vegetables cook quickly on oil than on 
water due to the higher rate of chemical 
reaction at high temperature.  

 
18. Define oxidants or oxidizing agents.    [1 Mark] 
Ans: Chemical substances, which bring about an 

oxidation reaction by making oxygen available or 
by itself undergoing reduction, are called 
oxidants or oxidizing agents. 

 
19. Give examples of chemical oxidants. [2 Marks] 
Ans: 
i. Acidic potassium dichromate  
 (K2Cr2O7/H2SO4) 
ii. Acidic potassium permanganate  
 (KMnO4/H2SO4) 
iii. Hydrogen peroxide (H2O2) 
iv. Ozone (O3)  

*20. Explain the types of reaction with reference to 
oxygen and hydrogen. Illustrate with examples.                     

[5 Marks] 
Ans:   
i. The types of reaction with reference to oxygen 

and hydrogen are oxidation and reduction 
reactions. 

ii. The chemical reaction in which a reactant 
combines with oxygen or loses hydrogen to form 
the product is called oxidation reaction. 

iii. Examples: 
 a. 2Mg + O2 

  2MgO 
  Mg combines with oxygen to form MgO. 

Here, Mg undergoes oxidation. 
 b. MgH2  Mg + H2  
  MgH2 loses hydrogen to form Mg. Here, 

MgH2 undergoes oxidation. 
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iv. The chemical reaction in which a reactant gains 
hydrogen or loses oxygen to form the product is 
called reduction reaction. 

v. Examples: 
 a. C + 2H2  CH4 
  C gains hydrogen to form CH4. Here, C 

undergoes reduction. 
 b. 2Ag2O  4Ag + O2 

  Ag2O loses oxygen to form Ag. Here, Ag2O 
undergoes reduction.  

21. Define reductants or reducing agents.  [1 Mark]  
Ans: Chemical substances, which bring about a 

reduction reaction by making hydrogen available 
or by itself undergoing oxidation, are called 
reductants or reducing agents.  

*22. What is the reaction called when oxidation 
and reduction take place simultaneously? 
Explain with one example.                  [2 Marks] 

Ans:  
i. The reaction in which oxidation and reduction takes 

place simultaneously is called a redox reaction. 
ii. Example: 
 CuO + H2  Cu + H2O 
 In this reaction, CuO loses oxygen to form Cu. 

This means that reduction of CuO takes place. H2 
molecule takes up oxygen to form H2O. This 
means that oxidation of H2 takes place. Both the 
oxidation and reduction reactions always occur 
simultaneously.  

*23. Identify from the following reactions the 
reactants that undergo oxidation and reduction.   

i. Fe + S   FeS 
ii. 2Ag2O  4Ag + O2  
iii.  2Mg + O2   2MgO 
iv. NiO + H2  Ni + H2O 
Ans:   
i. Fe undergoes oxidation and S undergoes 

reduction. 
ii. Ag2O undergoes reduction. 
iii. Mg undergoes oxidation and O2 undergoes 

reduction. 
iv. NiO undergoes reduction and H2 undergoes 

oxidation. 
 
 
 
 
 

 
 
 
 
 
 

24. Identify oxidizing agent in the following 
reactions:                                           [2 Marks] 

i. Fe2O3 + 3CO  2Fe + 3CO2 
ii. ZnO + C  Zn + CO 
iii. V2O5 + 5Ca  2V + 5CaO 
iv. 3Fe + 4H2O  Fe3O4 + 4H2 
Ans: 
i. Fe2O3   ii. ZnO 
iii. V2O5   iv. H2O  
25. Write the reactions for the following 

conversion using the symbol (e–).      [3 Marks]  
 Conversion Reaction 

i. Formation of 
Fe2+ from Fe3+ 

 

ii. Formation of Zn 
from Zn2+ 

 

iii. Formation of 
Fe2+ from Fe 

 

Ans:  
 Conversion Reaction 

i. Formation of 
Fe2+ from Fe3+ Fe3+ + e–  Fe2+ 

ii. Formation of Zn 
from Zn2+ Zn2+ + 2e–  Zn 

iii. Formation of 
Fe2+ from Fe Fe  Fe2+ + 2e– 

 
26. How is rancidity of edible oils prevented? 

[1 Mark] 
Ans: 
i. Use of antioxidants prevents oxidation of food 

containing fats and oils. 
ii. Storage of food in air tight containers also retards 

oxidation.  
*27.  Choose the correct option from the bracket 

and explain the statement giving reason. 
 (oxidation, displacement, electrolysis, 

reduction, zinc, copper, double displacement, 
decomposition)  

i.  To prevent rusting, a layer of _______ metal is 
applied on iron sheets. 

ii. The conversion of ferrous sulphate to ferric 
sulphate is _______ reaction.  

iii.  When electric current is passed through 
acidulated water, _______ of water takes 
place. 

iv.  Addition of an aqueous solution of ZnSO4 to 
an aqueous solution of BaCl2 is an example of 
_______ reaction. 

Ans:    
i.  To prevent rusting, a layer of zinc metal is 

applied on iron sheets. 
 Zinc is more reactive than iron. Hence, when a 

layer of zinc is applied on iron sheets, it will 
undergo corrosion instead of iron. Thus, zinc 
prevents rusting (corrosion) of iron.   

Reading between the lines
In reaction (i), Fe loses two electrons to form 

Fe2+ while S gains two electrons to form S2–. 
In reaction (ii), Ag2O undergoes reduction as it 

loses oxygen. In reaction (iii), Mg undergoes 

oxidation as it loses electrons to form Mg2+ and 

O2
 undergoes reduction as it gains electrons to 

form O2–. In reaction (iv), NiO undergoes 

reduction as it loses oxygen and H2
 undergoes 

oxidation as it gains oxygen. 
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ii. The conversion of ferrous sulphate to ferric 
sulphate is oxidation reaction. 

 The net ionic reaction for the conversion of 
ferrous sulphate to ferric sulphate is: 

 Fe2+   Fe3+  
 Here, the positive charge on Fe increases from +2 

to +3. Therefore, it is an oxidation reaction.   
iii. When electric current is passed through acidulated 

water, electrolysis of water takes place. 
 Water decomposes into hydrogen gas and oxygen 

gas when electric current is passed through 
acidulated water. Since decomposition of water 
takes place by means of electrical energy, it is 
called electrolysis. 

iv. Addition of an aqueous solution of ZnSO4 to an 
aqueous solution of BaCl2 is an example of 
double displacement reaction. 
The reactions in which the ions in the reactants 
are exchanged to form a precipitate are called 
double displacement reactions. When an aqueous 
solution of ZnSO4 is added to an aqueous 
solution of BaCl2, ZnCl2 and white precipitate of 
BaSO4 are formed. 

 
 
  

 In this reaction, BaSO4 is formed by an exchange 
of barium and sulphate ions present in the 
reactants. Hence, this reaction is an example of 
double displacement reaction. 

 
   

*1. When the gas formed on heating limestone is 
passed through freshly prepared lime water, 
the lime water turns milky.         

Ans: 
i. When limestone is heated, calcium oxide and 

carbon dioxide gas are formed.  
  CaCO3(s) + Heat  CaO(s) +  CO2 
    Calcium                         Calcium       Carbon  
            carbonate                         oxide          dioxide   
ii. When carbon dioxide gas is passed through 

freshly prepared lime water, the solution turns 
milky due to the formation of calcium carbonate, 
which is insoluble in water.  

  Ca(OH)2(aq)+ CO2(g) CaCO3(s) + H2O(l) 
  Calcium           Carbon          Calcium     Water 
           hydroxide         dioxide         carbonate    

*2. While preparing dilute sulphuric acid from 
concentrated sulphuric acid in the laboratory, 
the concentrated sulphuric acid is added 
slowly to water with constant stirring.  

Ans:  
i. In the process of dilution of concentrated 

sulphuric acid with water, very large amount of 
heat is liberated. This process is highly 
exothermic.  

ii. As a result, if water is added to concentrated 
sulphuric acid, then water gets evaporated 
instantaneously. The mixture may splash out 
causing an accident.  

iii.   In order to prevent this, the required amount of 
water is taken in a glass container and small 
quantity of concentrated sulphuric acid at a time 
is added with constant stirring. So, only a small 
amount of heat is liberated at a time.  

 Hence, while preparing dilute sulphuric acid from 
concentrated sulphuric acid in the laboratory, the 
concentrated sulphuric acid is added slowly to 
water with constant stirring. 

 
*3.  It takes time for pieces of Shahabad tile to 

disappear in HCl, but its powder disappears 
rapidly.    

Ans:   
i. The rate of a chemical reaction depends upon the 

size of the reactant particles taking part in the 
reaction. 

ii. Smaller the size of the reactant particles, higher is 
the rate of reaction.  

iii. The size of reactant particles is more in pieces of 
Shahabad tile as compared to powder of Shahabad 
tile. 

iv. When HCl is added to pieces of Shahabad tile, 
the CO2 effervescence is formed slowly. 
However, when HCl is added to Shahabad 
powder, the CO2 effervescence is formed at a 
faster rate. 

 Hence, it takes time for pieces of Shahabad tile to 
disappear in HCl, but its powder disappears 
rapidly. 

 
4. Zinc powder reacts faster than zinc granules 

when added to copper sulphate (CuSO4) 
solution. 

Ans: 
i. The rate of a chemical reaction depends upon the 

size of the reactant particles taking part in the 
reaction.  

ii. Smaller the size of the reactant particles, faster is 
the reaction.  

iii. The size of reactant particles is less in finely 
powdered zinc as compared to zinc granules. 

 Hence, the reaction with copper sulphate takes 
place faster with finely powdered zinc than zinc 
granules.  

 
*5. It is recommended to use air tight container 

for storing oil for long time.                                       
Ans: 
i. When edible oil is left aside for long time, it 

undergoes air oxidation. 
ii. Due to this, the taste and smell of oil changes and 

it becomes rancid. If food is cooked in this oil, its 
taste also changes.  

iii. Thus, the oil will become unfit for consumption. 

ZnSO4(aq)  +   BaCl2(aq)    BaSO4    +   ZnCl2(aq) 
Zinc 

sulphate
Barium 
sulphate

Zinc 
chloride 

Barium 
chloride

Give reasons                           [2 Marks each] 
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iv. The process of oxidation reaction of oil can be 
slowed down by storing it in air tight container. 

 Hence, it is recommended to use air tight 
container for storing oil for long time. 

 
  
1. Translate the following word equations into 

balanced chemical equations.      [1 Mark each] 
i. Hydrogen gas + Nitrogen gas   
    Ammonia gas 
Ans:    
 
ii. Potassium metal + water   
   Potassium hydroxide + Hydrogen gas 
Ans:   
 
 
2. Use your brain power!   (Textbook page no. 38) 
 Complete the following reactions and give 

names of the products. 
i. CuSO4(aq) + Fe(s)   _______ + _______ 
ii. CuSO4(aq) + Pb(s)   _______ + _______ 
Ans:   
i. CuSO4(aq) + Fe(s)   FeSO4(aq) + Cu(s) 
 Products:  Ferrous sulphate and copper 
ii. CuSO4(aq)

 + Pb(s)
  PbSO4(aq) or (s) + Cu(s)   

 Products:  Lead sulphate and copper 
 [Note: The solubility of lead sulphate (PbSO4) in 

water is very less and hence, it is likely to form a 
white precipitate and the solution will appear 
turbid.]  

3. Explain the following chemical reactions and 
write the balanced chemical equations. 

                       [2 Marks each] 
i. Zinc granules are added to copper sulphate 

solution. 
Ans: Zinc which is more reactive than copper, 

removes copper from copper sulphate solution to 
form zinc sulphate. Blue colour of the solution 
fades due to displacement reaction. 

 CuSO4(aq) +  Zn(s)  ZnSO4(aq)   +    Cu(s) 
 Copper            Zinc            Zinc sulphate       Copper  
 Sulphate  
ii. Copper added to concentrated nitric acid. 
Ans: When copper is added to concentrated nitric acid, 

reddish coloured poisonous nitrogen dioxide gas 
is formed. 

 
 
 
 
  
iii. Copper added to dilute nitric acid. 
Ans: When copper is added to dilute nitric acid, nitric 

oxide gas is formed. 

 
 
 
  
        
iv. Sugar is heated (charred). 
Ans: When sugar is heated, it decomposes to form 

carbon and water vapour. 
 C12H22O11(s) 

   12C(s)   +     11H2O(g) 
       Sugar                        Carbon         Water vapour  
v. Electrolysis of acidulated water. 
Ans: Water decomposes into hydrogen and oxygen 

gases on passing electric current through 
acidulated water. This decomposition reaction is 
called as electrolysis. 

 2H2O(l) Electriccurrent  2H2 + O2 
 
  
1. Physical change and chemical change 
Ans:   

 Physical change Chemical change 
i. Physical change is 

often a temporary 
change. 

Chemical change is a 
permanent change. 

ii. In this change, the 
state of substance 
changes but its 
chemical composition 
remains same. 

In this change, the 
state of the substance 
may or may not 
change but the 
chemical composition 
of substance changes. 

iii. No new substances 
are formed. 

New substances are 
formed. 

iv. It is often reversible. It is irreversible. 
E.g. Steam is condensed. Ripening of fruits.  
2. Oxidation reaction and reduction reaction 
Ans:   

 Oxidation reaction Reduction reaction 
i. It is a chemical 

process in which a 
substance combines 
with oxygen or loses 
hydrogen. 

It is a chemical 
process in which a 
substance combines 
with hydrogen or 
loses oxygen. 

ii. In oxidation, the 
charge of an atom/ion 
increases as it loses 
electrons. 

In reduction, the 
charge of an atom/ion 
decreases as it gains 
electrons. 

iii. Chemical substances 
which bring about an 
oxidation are called 
oxidising agents or 
oxidants. 

Chemical substances 
which bring about a 
reduction are called 
reductants  or 
reducing agents. 

E.g. 2Mg + O2 
  
 2MgO 

C + 2H2  CH4 

3H2(g)    +   N2(g)   2NH3(g) 
Hydrogen Nitrogen Ammonia

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

hydroxide 
Hydrogen

Distinguish between               [2 Marks each]

Give balanced chemical equation 

Cu(NO3)2(aq)  +  2NO2  + 2H2O(l) 
Copper  (II) 

nitrate 
Nitrogen 
dioxide 

Cu(s)    +     4HNO3(aq)      
Copper (Concentrated) 

3Cu(NO3)2(aq)  +  2NO  + 4H2O(l) 
Copper (II)

nitrate 
Nitric oxide

3Cu(s)    +     8HNO3(aq)      
Copper (Dilute)
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1. Intext Question. (Textbook page no. 30) 
 Identify physical and chemical changes from the phenomena given in the following table. 
  

No. Phenomenon 
Physical 
change 

Chemical 
change 

i. Transformation of ice into water   

ii. Cooking of food   

iii. Ripening of fruit   

iv. Milk turned into curd   

v. Evaporation of water   

vi. Digestion of food in the stomach   

vii. Size reduction of naphtha balls exposed to air   

viii. Staining of Shahbad or Kadppa tile by lemon juice   

ix. Breaking of a glass object on falling from a height   

Ans: 

No. Phenomenon 
Physical 
change 

Chemical 
change 

i. Transformation of ice into water   
ii. Cooking of food   
iii. Ripening of fruit   
iv. Milk turned into curd   
v. Evaporation of water   
vi. Digestion of food in the stomach   
vii. Size reduction of naphtha balls exposed to air   
viii. Staining of Shahabad or Kadppa tile by lemon juice   
ix. Breaking of a glass object on falling from a height   

 
2. Complete the following table:                   [2 Marks] 
 

Reactant(s) Product(s) Type of chemical reaction 

i. NH3(g) + HCl(g)    

ii. Zn(s) + CuSO4(aq)    

Ans:  
Reactant(s) Product(s) Type of chemical reaction 

i. NH3(g) + HCl(g)  NH4Cl(s) Combination reaction 

ii. Zn(s) + CuSO4(aq)  ZnSO4(aq) + Cu(s) Displacement reaction 
 
3. Complete the following chart by identifying ‘A’ and ‘B’. Then, answer the below given question. 
   
 
 
 
 
 
 
 
 
 
 
 Write the balanced chemical equation for the chemical reaction that occurs when limestone is heated?  

              [2 Marks] 

Limestone

White solid ‘A’ Gas ‘B’ 

On adding water

Heating 

Lime water

Complete the given chart/table 
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Ans: The white solid ‘A’ is calcium oxide (CaO, quick lime) and gas ‘B’ is carbon dioxide (CO2). 
 
 
 
 
 
 
 
 
  
 Chemical equation for the chemical reaction that occurs when limestone is heated is: 
 CaCO3(s)  

   CaO(s)  +  CO2  
           Limestone                 Calcium      Carbon 
                                              oxide        dioxide 
 
 
 
  
1. The reaction of sodium chloride solution with 

silver nitrate solution is shown in the following 
figure:              [3 Marks] 

 
  

 
 
 
 
 

 
i. Name the products of the reaction. 
Ans: The products are silver chloride (AgCl) and 

sodium nitrate (NaNO3). 
 
ii. Write chemical equation involved.  
Ans: The reaction is  
 AgNO3(aq) + NaCl(aq)  AgCl  + NaNO3(aq) 
 
iii. Does the reaction follow law of conservation of 

mass? Justify your answer.         
Ans: Yes, the reaction follows law of conservation of 

mass. There is no change in the weight of the 
conical flask before and after the reaction. 

  
2. Apparatus: Two test tubes, bent tube, rubber 

cork, burner, etc. 
 Chemicals: Calcium carbonate, freshly prepared 

lime water.                                           [5 Marks]  
 
i. What will you study using above apparatus 

and chemicals? Draw neat labelled diagram 
for the experimental setup. 

Ans: Using given apparatus and chemicals, 
decomposition of calcium carbonate and property 
of evolved gas is studied.  

 Diagram: 
 
 
 
 
 
 
 
 
 
 
 
 
ii. Name the gas evolved when calcium carbonate 

is heated. 
Ans: The gas evolved when calcium carbonate is 

heated is carbon dioxide (CO2). 
 
iii. Name the solid product left behind on heating 

calcium carbonate. 
Ans: The solid product left behind after calcium 

carbonate is heated is calcium oxide (CaO). 
 
iv. What are the products formed when evolved 

gas reacts with freshly prepared lime water? 
Ans: The products formed are CaCO3 and H2O. 
 
*3.  Observe the following picture and write down 

the chemical reaction with explanation.    
 
 
 
 
 
 
 
 
 
 

Limestone

Calcium oxide Carbon dioxide 

On adding water

Heating

Lime water 

Questions based on diagram

Calcium 
carbonate

Heating 

Lime 
water

1
2

Cathode Anode 

O2 + 2H2O + 4e  4OH

O2 + 4H+ + 4e  2H2O 
Fe  Fe2+ + 2e 

Iron 

Fe2+
(aq) 

Fe2O3H2O 
O2

e

Collected rust 
Water drop 

Test tube

Conical
flask 

Balance

Sodium 
chloride 
solution 

Silver 
nitrate 

solution 
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Ans: 
i.  The given picture represents the electrochemical 

reaction taking place during the corrosion 
(rusting) of iron.  

ii.  Different regions on the surface of iron become 
anode and cathode. 

iii. In the anode region, Fe is oxidized to Fe2+. 
 Fe(s)  Fe2+

(aq) + 2e−  
iv. The electron released in the anode region flow 

through the metal surface to the cathode region 
where they reduce oxygen.  

 In the cathode region, O2 is reduced to form water. 
 O2(g) + 4H+

(aq) + 4e−  2H2O(l) 
v.  When Fe2+ ions migrate from the anode region, 

they react with water (or OH− ions) and further 
get oxidized to Fe3+ ions. 

vi. Fe3+ ions form an insoluble hydrated oxide 
(Fe2O3.H2O), which is deposited as reddish 
brown layer on the surface. It is called rust.  

 
 
 
  
1.  Veena observes that during winter setting of milk 

into curd takes more time while during summer, 
the same process happens faster. She asks about 
this difference in time taken to her elder sister. 
She also asks her sister about why certain 
reactions occur rapidly while others occur slowly. 
Her sister explains her about the various factors 
that affect the rate of chemical reactions. Based 
on the above scenario, answer the following 
questions. 

i.  Why do you think setting of curd occur at 
different rates during different seasons? 

ii.  The rate of different reactions is different. Justify 
the statement. 

iii.  The reaction of aluminium metal with dilute 
hydrochloric acid takes place faster as compared 
to zinc metal. What could be the reason for this 
difference?  

iv.  How does the size of particles of reactants affect 
the rate of reaction? 

v.  You come across various chemical changes in 
your daily life. Mention any two chemical 
changes that occur slowly under normal 
conditions.  

Ans:  
i.  The rate of the chemical reaction depends on 

temperature. Generally, the rate of a reaction 
increases on increasing the temperature. During 
winter, the atmospheric temperature is low 
while during summer, the atmospheric 
temperature is high. Hence, during winter 
setting of milk into curd takes more time while 
during summer, the same process happens 
faster. 

ii.  The rate of different reactions is different 
because various factors decide the rate of a 
chemical reaction. The nature of the reactants, 
size of the particles of the reactants, 
concentration of the reactants, temperature of 
the reaction and the presence of catalyst affects 
the rate at which a chemical reaction occurs.    

iii.  The nature of the metal is responsible for this 
difference. Aluminium is more reactive than 
zinc. Therefore, the reaction of aluminium metal 
with dilute hydrochloric acid takes place faster 
as compared to zinc metal. 

iv.  Smaller the size of the reactant particles, higher 
is the rate of the reaction. 

v. a.  Rusting of iron.  
 b.  Formation of alcohol on mixing yeast in 

glucose solution under proper condition. 
 
 
1. Try this. (Textbook page no. 30-31) 
 Apparatus: Thermometer, evaporating dish, 

tripod stand, funnel, Bunsen burner, etc. 
 Chemicals: Limestone powder, copper sulphate, 

calcium chloride, potassium chromate, barium 
sulphate, zinc dust, sodium carbonate, phthalic 
anhydride, etc. 

 Procedure: Carry out the activities (i) to (v) 
given below. Read and record the temperatures in 
the activities (ii) to (iv). 

i. Take a spoonful of limestone powder in an 
evaporating dish. Heat it strongly on a high blue 
flame. 

ii. Add zinc (Zn) dust into the copper sulphate 
(CuSO4) solution. 

iii. Add potassium chromate (K2CrO4) solution to 

barium sulphate (BaSO4) solution. 
iv. Add sodium carbonate (Na2CO3) solution to the 

calcium chloride (CaCl2) solution. 
v. Take phthalic anhydride in the evaporating dish. 

Close the end of the stem of a funnel with a 
cotton plug. Keep this funnel inverted on the 
evaporating dish. Heat the evaporating dish on a 
tripod stand slowly on a low flame.  

 What did you observe in the funnel during 
heating? 

 Record the observation of all the activities. 
What did you find? 

 Complete the following observation table with 
reference to the activities (i) to (v).  

Activity 
Colour 
change 

(if present) 

Gas 
released 
(yes/no) 

Temperature 
change 

 (if present) 

Nature of 
change 

(chemical/
physical) 

i.     
ii.     
iii.     
iv.     
v.     

2Fe3+
(aq) + 4H2O(l)  Fe2O3.H2O(s) + 6H+

(aq) 
Rust

Questions based on paragraph        [5 Marks]

Apply your Knowledge 
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Ans:   

Activity 
Colour 
change  

(if present) 

Gas 
released 
(yes/no) 

Temperature 
change  

(if present) 

Nature of 
change 

(chemical/ 
physical) 

i. No  
(white 

powder) 

Yes 
(colourless 
CO2 gas) 

- Chemical 
change 

ii. Blue to 
colourless 
(ZnSO4) 

No Temperature 
increases 

Chemical 
change 

iii. Yellow 
precipitate 
(BaCrO4) 

No No Chemical 
change 

iv. White 
precipitate 
(CaCO3) 

No Temperature 
decreases 

Chemical 
change 

v. No Yes 
(vapours) 

- Physical 
change 

 Activity v: 
 On heating, we observe fumes of phthalic 

anhydride rise up and get collected in the inverted 
funnel. It undergoes sublimation on heating i.e., it 
goes into gaseous state directly from solid state 
without changing into the liquid state. 

 On cooling, it is seen that phthalic anhydride 
solidifies on the sides of the funnel and on the 
cotton plug in the form of white powder. Thus, 
the above process involves a physical change. 

 Inference based on all activities: The activities 
carried out involve either a physical change or 
chemical change. Physical change involves 
change in the physical state of the substance by 
change in temperature or pressure. Chemical 
change involves either a change in 
appearance/state, change in colour, evolution of 
gas, change in temperature, etc.  

 [Note:  
 a.  Students are expected to 

refer the accompanying QR 
code for demonstration of 
the activities. 

 b. The solubility of barium sulphate (BaSO4) 
in water is very less. Hence, an aqueous 
solution of barium sulphate will contain 
very less barium ions. Thus, when barium 
sulphate solution is added to potassium 
chromate solution, the precipitate of barium 
chromate obtained will be very less 
(negligible). Instead of barium sulphate, 
barium chloride could be used as it is 
soluble in water and hence, will readily 
form precipitate with potassium chromate.]  

2. Use your brain power!   (Textbook page no. 35) 
i.  
a. Identify the reactants and products of the 

equation:  
 Vegetable oil(l) + H2(g) 

o60 C
Ni Catalyst

 
Vanaspathi ghee(s) 

Ans: Reactants: Vegetable oil(l) + H2(g) 
 Product: Vanaspathi ghee(s)  
b. Write down the steps in balancing the 

equation: N2(g) + H2(g)   NH3(g) 
Ans: Step I: Write the chemical equation: 
 N2(g) + H2(g)   NH3(g) 
 Step II: Compare the number of atoms of the 

various elements present on the two sides of the 
equation.  

 Reactants 
(Left side) 

Products  
(Right side) 

Element Number of 
atoms 

Number of 
atoms 

N 2 1 
H 2 3   

 Step III: Choose the reactant or product having 
maximum number of atoms and equalize its 
atoms on both the sides. Equalize the number of 
atoms of remaining elements in the reactants 
and products.  

 NH3 has maximum number of atoms. First 
balance ‘N’ as it requires a smaller factor.   
Number of 

N atoms 
In the reactants  

(in N2) 
In the products  

(in NH3)  
Initially 2 1 

To balance 2 1 × 2   
 Apply a factor ‘2’ to the product ‘NH3’. 
 N2(g) + H2(g)   2NH3(g) 
 Check whether the equation is balanced. 
 The number of hydrogen atoms is unequal on 

the two sides.   
Number of 

H atoms 
In the reactants  

(in H2) 
In the products  

(in NH3)  
Initially 2 6 

To balance 2 × 3 6  
 Apply a factor ‘3’ to the product ‘H2’. 
 N2(g) + 3H2(g)   2NH3(g) 
 Check whether the equation is balanced. 
  The number of atoms of the elements in the  
  reactants is same as the number of atoms of  
  those elements in the products.  
 Step IV: Write down the final balanced equation. 
 N2(g) + 3H2(g)   2NH3(g) 
 
ii. Write down a balanced chemical equation for 

the following reaction: 
 Calcium chloride + Sulphuric acid   

Calcium sulphate + Hydrogen chloride  
Ans: CaCl2(aq) + H2SO4(aq)   CaSO4 ↓ + 2HCl(aq) 

 
 [Note: Hydrogen chloride (HCl) gas is highly 

soluble in water and its aqueous solution is 
called hydrochloric acid.] 
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iii. Write down the physical states of reactants 
and products in following reactions. 

a. SO2 + 2H2S   3S + 2H2O 
b. 2Ag + 2HCl  2AgCl +H2 
Ans:  
a. SO2(g) + 2H2S(g)   3S(s) + 2H2O(l) 
b. 2Ag(s) + 2HCl(aq)  2AgCl(s) +H2(g)  
3. Try this. (Textbook page no. 35-36)  
 Apparatus: Test tube, glass rod, beaker, Bunsen 

burner, etc. 
 Chemicals: Hydrochloric acid, ammonia 

solution, magnesium strip, quick lime, etc. 
i. Activity 1: Take a small amount of 

hydrochloric acid in a test tube. Heat the test 
tube. Dip a glass rod in the ammonia solution 
and hold on the top of the test tube. You will 
observe a white smoke emanating from the tip 
of the glass rod. What must have happened?   

Ans: When hydrochloric acid in test tube is heated, 
HCl vapours come out of the test tube. When the 
glass rod dipped in ammonia is brought near the 
mouth of the test tube, hydrogen chloride gas and 
ammonia gas react to form the salt, ammonium 
chloride in gaseous state. It immediately 
undergoes condensation process at room 
temperature and is transformed into the solid 
state. Hence, a white smoke is observed to be 
emanating from the tip of the glass rod.  

     NH3(g)  +    HCl(g)         NH4Cl(s) 
 Ammonia   Hydrogen chloride     Ammonium chloride  
ii. Activity 2: Hold a magnesium (Mg) strip in a 

pair of tongs and ignite. What will you 
observe? 

Ans:  When a magnesium strip is ignited in air, 
magnesium combines with oxygen from air to 
form a white powder of magnesium oxide. 

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

 Magnesium      Oxygen                Magnesium oxide  
iii. Activity 3: Take water in a beaker up to half 

of its capacity. Add a few pieces of quick lime 
(calcium oxide, CaO) to it. What will you 
observe? 

Ans: Calcium oxide and water combine to form 
calcium hydroxide along with the generation of 
large amount of heat. 

 
 
 
 Inference: In all the three reactions, two 

reactants combine to form a single product. 
Hence, these are combination reactions. 

        
 [Note: Students are expected to 

refer the accompanying QR code 
for demonstration of the 
activities.] 

4. Use your brain power! (Textbook page no. 36) 
i. What is the number of reactants in each of the 

reactions described in the activities given on 
textbook page no. 36? 

Ans:  
Activity Number of reactants 

1 2 
2 2 
3 2 

 
ii. What is the number of molecules of reactants 

taking part in the reactions described in the 
activities given on textbook page no. 36? 

Ans:   

Activity 
Number of molecules of  

reactants 
1 2 
2 3 
3 2 

 
iii. How many products are formed in each of the 

reactions described in the activities given on 
textbook page no. 36? 

Ans:   
Activity Number of products 

1 1 
2 1 
3 1 

 
5. Try this. (Textbook page no. 37) 
 Apparatus: Two test tubes, bent tube, rubber 

cork, burner, etc. 
 Chemicals: Calcium carbonate, freshly prepared 

lime water.  
 Procedure: Take some calcium carbonate in a 

test tube. Fit a bent tube to this test tube with the 
help of a rubber cork. Insert the other end of the 
bent tube in the freshly prepared lime water taken 
in the other test tube. Heat the powdered calcium 
carbonate in the first test tube strongly. 

 What will you observe? 
Ans: In the second test tube, the lime water turns 

milky and in the first test tube, white powder 
remains behind.  Calcium carbonate undergoes 
decomposition to form calcium oxide, the white 
powder and carbon dioxide gas, which turns lime 
water milky.  

 
 
 
 Inference: In this reaction, calcium carbonate 

decomposes into two products, CaO and CO2. 
Hence, this is a decomposition reaction. 

  
 [Note: Students are expected to 

refer the accompanying QR code 
for demonstration of the activity.] 

CaCO3(s) 
   CaO(s)   +   CO2 

Calcium 
carbonate 

Calcium
oxide 

Carbon 
dioxide 

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

oxide 
Water Calcium 

hydroxide 
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6. Try this. (Textbook page no. 39) 
 Apparatus: Two plastic bottles, measuring 

cylinder, thermometer, etc. 
 Chemicals: Potassium nitrate, sodium hydroxide, 

water, etc. 
 (Sodium hydroxide being corrosive, handle it 

carefully in presence of teacher.) 
 Procedure: Take 100 mL water in each of the 

two plastic bottles. Plastic being insulator of heat, 
the dissipation of heat can be prevented. Note the 
temperature of water in the bottles. 

 Put 5 g potassium nitrate (KNO3) in the bottle 
and shake well. Note the temperature of the 
solution formed. Put 5 g sodium hydroxide 
(NaOH) in the other bottle. Shake the bottle well. 
Note the temperature. 

 In the first bottle, the process of dissolution of 
potassium nitrate took place while in the second 
bottle, the process of dissolution of sodium 
hydroxide took place.  

 As per your observation which one is 
exothermic process and which is an 
endothermic process? 

Ans: The process of dissolution of KNO3 in water is 
endothermic while the process of dissolution of 
NaOH in water is exothermic process.  

 
 
 
 
 
 
 
 
 
  
 [Note: Students are expected to 

refer the accompanying  code for 
demonstration of the activity.] 

  
7. Can you tell? (Textbook page no. 39) 
 Take into account the time required for the 

following processes. 
 Classify them into two groups and give titles to 

the groups. 
i.  Cooking gas starts burning on ignition. 
ii.  Iron article undergoes rusting. 
iii.  Erosion of rocks takes place to form soil. 
iv.  Alcohol is formed on mixing yeast in glucose 

solution under proper condition. 
v.  Effervescence is formed on adding baking 

soda into a test tube containing dilute acid. 
vi.  A white precipitate is formed on adding dilute 

sulphuric acid to barium chloride solution. 

Ans:   
 

Reactions that occur 
rapidly 

Reactions that occur 
slowly 

Cooking gas starts 
burning on ignition. 

Iron article undergoes 
rusting. 

Effervescence is formed 
on adding baking soda 
into a test tube 
containing dilute acid. 

Erosion of rocks takes 
place to form soil. 

A white precipitate is 
formed on adding dilute 
sulphuric acid to barium 
chloride solution. 

Alcohol is formed on 
mixing yeast in glucose 
solution under proper 
condition. 

 
8. Use your brain power! (Textbook page no. 42) 
i. Which is the oxidant used for purification of 

drinking water? 
Ans: The oxidant used for the purification of drinking 

water is chlorine (Cl2).  
ii. Why is potassium permanganate used during 

cleaning water tanks? 
Ans: It can remove dissolved iron (Fe2+) ions, 

manganese (Mn2+) ions and H2S present in water 
by oxidation reaction. After oxidation, these 
metals ions aggregate to form solid particles, 
which can be filtered off. It is also used to control 
growth of bacteria in water storage tank. 

 
9. Intext Question. (Textbook page no. 42) 
 Which compound is oxidized by KMnO4 in 

presence of acid in the following reaction? 
 2KMnO4 + 10FeSO4 + 8H2SO4  

 K2SO4 + 2MnSO4 + 5Fe2(SO4)3 + 8H2O 
Ans: In the above reaction, FeSO4 is converted into 

Fe2(SO4)3. Therefore, Fe2+ ion in FeSO4 is 
converted to Fe3+ ion in Fe2(SO4)3. The positive 
charge on Fe2+ ion is increased by one unit. This 
indicates an oxidation reaction. Hence, FeSO4 is 
oxidized by KMnO4 in presence of acid.  

 
10. Can you tell? (Textbook page no. 43) 
 Look at the chemical equation: 

 Vegetable oil(l) + H2(g) 
o60 C

Ni Catalyst


 
Vanaspathi ghee(s) 

 What is the type of this reaction, in which 
vanaspathi ghee is formed from vegetable oil? 

Ans: This type of chemical reaction is called reduction 
reaction as the reactant gains hydrogen. 

 It can also be called a combination reaction as 
two reactants combine to give a single product. 

 
11. Use your brain power!   (Textbook page no. 43) 
i. Some examples of redox reaction are as 

follows. Identify the reductants and oxidants 
from them. 

a. 2H2S + SO2  3S↓ + 2H2O                                      
b.  MnO2 + 4HCl  MnCl2 + 2H2O + Cl2↑ 

Reading between the lines 

Dissolution of KNO3 in water is 
endothermic because there is absorption of 
heat and hence, the temperature of the 
resulting solution is less than that of water. 
Dissolution of NaOH in water is exothermic 
because there is liberation of heat and 
hence, the temperature of the resulting 
solution is more than that of water. 
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Ans:  
a. H2S is reductant while SO2 is oxidant. 
b. HCl is reductant while MnO2 is oxidant. 
 
ii. If oxidation means losing electrons, what is 

meant by reduction? 
Ans: Reduction means gain of one or more electrons. 
 
iii. Write the reaction of formation of Fe2+ by 

reduction of Fe3+ by making use of the symbol 
(e−). 

Ans: Fe3+ + e–  Fe2+ 

 
12. Think about it. (Textbook page no. 43) 
 The lustre of the surface of the aluminium 

utensils in the house is lost after a few days. 
Why does this happen? 

Ans:  
i. This happens due to oxidation reaction. 
ii. Aluminium utensils, which are used for a long 

time lose their lustre due to the formation of a 
thin layer of aluminium oxide (Al2O3) on their 
surface. 

 
13. Try this. (Textbook page no. 44) 
 Apparatus: Four test tubes, four small iron nails, 

rubber cork, etc. 
 Chemicals: Anhydrous calcium chloride, oil, 

boiled water, salt solution, etc. 
  Procedure: Place four test tubes on a test tube 

stand. Take some boiled water in one test tube and 
put an oil layer on it. Take some salt solution in 
the second test tube. Let there be only air in the 

third test tube. Take some anhydrous calcium 

chloride in the fourth test tube. Place a small iron 

nail in every test tube. Close the fourth test tube 

with a rubber cork.  
 
 
 
 
 
 
 
 
 
 
 
 Let all the four test tubes remain unattended for a 

few days. Observe all the four test tubes after a 
few days.  

i. What did you find?  
ii. Which test tubes had the nails as before? 
Ans:  
i. It is observed that in test tubes 2 and 3, there is 

change in the appearance of the iron nail (that is, 
a reddish coloured solid layer is formed on their 
metallic surface).  

ii. The iron nail in test tubes 1 and 4 remain same as 
before.  

 Inference: For the process of rusting, both water 
(moisture) and air are required. Due to the 
presence of ions, rusting occurs rapidly in salt 
solution. 

 
 [Note: Students are expected to 

refer the accompanying  code for 
demonstration of the activity.] 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

Memory Map 

Two or more substances combine to form a single product. 
Example: C(s) + O2(g)  CO2(g) 

More reactive element displaces less reactive element from its compound. 
Example: Zn(s) + CuSO4(aq)  ZnSO4(aq) + Cu(s) 

Single reactant breaks down to form two or more simpler products.  

Example: CaCO3(s) 
Heat  CaO(s) + CO2 

Exchange of ions between the reactants to form products. 
Example: ZnSO4(aq) + BaCl2(aq)  BaSO4 + ZnCl2(aq) 

Combination reaction 
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Decomposition reaction 

Double displacement reaction

Oil layer on 
boiled water 

Salt 
solution 

Air Air and anhydrous
calcium chloride 

1 2 3 4 
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Reactions in which heat is absorbed are called endothermic reactions. 
Example: 

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

Endothermic reactions 

Reactions in which heat is evolved are called exothermic reactions. 
Example: 
CaO(s) + H2O(l)  Ca(OH)2(aq) + Heat 

Exothermic reactions

C
h

em
ic
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 r
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ct

io
n

s 

Nature of the 
reactants 

Size of the particles 
 of the reactants 

Concentration of
the reactants 

Temperature of 
the reaction 

Catalyst

Factors affecting the rate of a chemical reaction

One reactant gets oxidised and another reactant gets reduced simultaneously. 
Example: 

Substance gains hydrogen or loses oxygen or gains electron(s).
Example: C(s)    +    2H2(g)     CH4(g) 

Substance gains oxygen or loses hydrogen or loses electron(s). 

Example: 2Cu(s) + O2(g) 
Heat  2CuO(s) 
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Redox reaction

CuO + H2  
HeatCu + H2O 

Oxidation

Reduction 

Reduction reaction

Oxidation reaction
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