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PREFACE
While creating this book, our core intent was to develop a sourcebook that would be extremely exam
oriented and aid students to face the Board Examination confidently.

TE
N
T

Science and Technology: Std. X Part - 1 has been prepared as per the new syllabus and paper
pattern which is extremely student-centric and focuses on active learning along with making the
process of education more enjoyable and interesting.

We have infused the book with a liberal sprinkling of real life examples, pictorial explanations and
additional questions. A series of questions titled under ‘Use your brain power’, ‘Can you tell’, ‘Think
about it’ and various similar titles pave the way for a robust concept building.
Every chapter begins with covering all the 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.

N

Through the course of creating this book, we realised that at times an answer is too detailed and long
to be included in the text. At such instances, we have provided a tab called 'For your understanding'
which although not a part of the answer, explains the students the underlying concept. We have also
provided a section called 'Interesting fact' which uses analogies and explains a scientific concept’s
real world applications. Moreover, it also highlights interesting information related to topic.
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We have allotted marks to Questions in accordance with the new marking scheme. ‘Smart Recap’,
which provides a quick revision of the important topics of a chapter has been included where deemed
necessary. The chapter eventually ends with a ‘Test your understanding’ section that stands as a
testimony to the fact that the student has understood the chapter thoroughly.
We have also included a ‘Model Activity Sheet’, designed as per the latest paper pattern. It is a
unique tool for a student that enables self-assessment.
We hope students find this book resourceful and love it as much as we loved creating it.
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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
From,
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Publisher
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This reference book is transformative work based on textual contents 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
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CHAPTER

3 Chemical Reactions and Equations

Choose the correct alternative:

 1-2 mins
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1 mark each

If the reactants or products are two or more, they are linked with a
________ sign in between them.
(plus (+), minus (-), equals to (=), an arrow (→))

plus (+)

2.

When reactants and products are in the form of a solution in water, they
are said to be present in ________ state.
(solid, aqueous solution, gaseous, molten)

aqueous solution

3.

When ammonia gas reacts with hydrogen chloride gas, ammonium chloride
is formed. This is an example of ________ reaction.
(displacement, double displacement, combination, exothermic)

combination

4.

∆
C12H22O11 
→ 12C + 11H2O, this is an example of ________ reaction.
(decomposition, double displacement, displacement, combination)

5.

When zinc dust is added into the copper sulphate solution, a colourless
solution of zinc sulphate is formed. This is an example of ________
reaction.
(combination, displacement, double displacement, decomposition)

displacement

6.

During ________ chemical reactions, heat is given away when reactants
are transformed into products.
(endothermic, exothermic, decomposition, displacement)

exothermic

7.

During the process of dissolution of KNO3 in water, the heat from the
surroundings is absorbed, and thus this is an example of ________
reaction.
(oxidation, reduction, exothermic, endothermic)

endothermic

On decreasing the size of the reactant particles, the rate of the reaction
________.
(decreases, increases, remains the same, becomes zero)

increases

C
O
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8.

N

1.

decomposition

9.

Concentrated acid reacts faster than dilute acid, which means the rate of a
reaction is proportional to the ________ of the reactants.
(concentration, temperature, pressure, volume)

concentration

10.

The rate of a reaction increases if the temperature of the reaction is
________. (increased, decreased, kept constant, at 0°C)

increased

11.

Chemical substances which bring about oxidation reaction by making
oxygen available are called ____________ agents.
(oxidizing, reducing, all of these, none of these)

oxidizing
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12.

The chemical reactions in which reactants gain hydrogen are called
________ reactions.
(oxidation, reduction, combination, displacement)

Fill in the blanks:

reduction

1 mark each

 1-2 mins

The driving force behind the formation of a chemical bond is to attain a
complete ________.

octet/duplet

2.

A simple way of representing chemical equations in words is called
________.

word equation

3.

If the number of atoms of each element is same on the two sides of an
balanced equation
equation, it is called a ________.

4.

Reductant is oxidized by the ________.

5.

During cellular respiration the molecule of the enzyme called ________
helps in the transport of electron to bring about redox reaction.

6.

Due to various components of the atmosphere, oxidation of metals takes
place consequently resulting in their damage. This is known as ________.

7.

The chemical formula for rust is ________.

N

oxidant/oxidizing
agent

C
O

Match the following:
i.
ii.
iii.
iv.

*2.

Column A

1.

i– c – 1
ii – d – 3

2.

Combination

iii – b – 4
iv – a – 2

M
ii.

2AgCl(s)

b.

H2CO3(aq)
FeSO4(aq) + Cu(s)

iii.

CuSO4(aq) + Fe(s)

c.

BaSO4 ↓ + ZnCl2(aq) 3.

Decomposition

iv.

H2O(l) + CO2(g)

d.

2Ag(s) + Cl2(g)

Displacement

i.

Column A
Redox reaction

a.

Column B
MnO2 in decomposition reaction of KClO3

ii.

Catalyst

b.

C + O2 → CO2

iii. Oxidation

c.

Fe

iv.

d.

2H2S + SO2 → 3S↓ + 2H2O

3+

4.

+ e → Fe
-

 1-2 mins

Type of chemical
reaction
Double displacement

Products

ZnSO4(aq) + BaCl2(aq) a.

SA

Fe2O3.xH2O

i -b
ii - d
iii - a
iv - c

a.
b.
c.
d.

i.

Reduction

corrosion

Column B
Reactants
Melting of ice
Products
Burning of
coal

Physical change
Chemical change
Substances taking part in a chemical reaction
Substances formed at the end of a chemical
reaction
Reactants

3.

cytochrome c
oxidase

½ mark for each correct match
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1.

2+

i -d
ii - a
iii - b
iv - c
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Find the odd out:

1 mark each

 1-2 mins

1. Displacement, double displacement, combination, corrosion
A. Corrosion – All others are types of chemical reactions whereas corrosion occurs as a result of a certain
type of reaction i.e. redox reaction.
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2. Ripening of banana, corrosion of iron, conversion of milk to curd, melting of ice
A. Melting of ice – All others are chemical changes whereas melting of ice is a physical change.

Find out the correlation:

1 mark each

1.

 1-2 mins

Chemical reaction using chemical formulae : Chemical equation : : Chemical reaction using words :
___________
A. Word equation – Correlation: A chemical reaction expressed using chemical formulae is called
chemical equation. Similarly, a chemical reaction expressed using words is known as word equation.

2. Endothermic reaction : Heat is absorbed
: : Exothermic reaction : ____________
A. Heat is given away – Correlation: In an endothermic reaction heat is absorbed. On the other hand,
in an exothermic reaction heat is given away.

C
O

N

3. Oxidation : Loss of electrons
: : Reduction: ____________
A. Gain of electrons – Correlation: Oxidation takes place when a substance loses electrons. On the
other hand, reduction occurs when a substance gains electrons.

Right or wrong:
Write the correct statement if wrong.

1 mark each

 1-2 mins

If the composition of matter changes during a process, it is a chemical change.

Right

2.

In any reaction, the total mass of each of the elements in the reactants is
same as the total mass of each of the respective elements in the products.

Right

3.

When two or more reactants combine to form a single product, it is called a
displacement reaction.
Correct – When two or more reactants combine to form a single product, it is
called a combination reaction.

Wrong

Melting of ice is an exothermic process.
Correct – Melting of ice is an endothermic process.

Wrong

M

4.

PL
E

1.

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

Right

6.

When the positive charge on an atom or an ion increases or the negative
charge on them decreases, it is called oxidation.

Right

7.

The rust on iron is formed by a simple reaction of oxygen with the surface of
the iron.
Correct – The rust on iron is formed by an electrochemical reaction.

Wrong

8.

Iron rusts and a greenish coloured substance is deposited on it.
Correct – Iron rusts and a reddish coloured substance, known as rust
(Ferric oxide), is deposited on it.

Wrong

9.

A redox reaction takes place during cellular respiration.

Right

SA

5.
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Name the following:

1 mark each

 1-2 mins

1. A substance which changes the rate of a chemical reaction without causing any chemical change
A. Catalyst

3. A substance that brings about oxidation
A. Oxidizing agent (Oxidant)
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2. A reaction in which a reactant combines with oxygen or loses hydrogen to form the product
A. Oxidation reaction

4. A reaction in which a reactant combines with hydrogen or loses oxygen to form the product
A. Reduction reaction
5. A substance that brings about reduction
A. Reducing agent (Reductant)

6. A reaction in which both oxidation and reduction takes place simultaneously
A. Redox reaction

N

7. The process of formation of rust on the surface of iron
A. Rusting

C
O

8. Substances used to prevent rancidity of foodstuffs
A. Antioxidants

Explain the following terms:
1.

1 mark each

 1-2 mins

Chemical equation: The representation of a chemical reaction in a condensed form by using
chemical formulae is called a chemical equation.

PL
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*2. Balanced equation: In a balanced equation, the number of atoms of the elements in the reactants is
same as the number of atoms of elements in the products.
Example: N2(g) + 3H2(g) → 2NH3(g)
In this equation, the number of atoms on the left-hand side is same as the number of atoms on the
right-hand side, and thus it is a balanced equation.
*3. Combination reaction: When two or more reactants combine in a reaction to form a single product, it
is called a combination reaction.
Example: When a magnesium strip is burnt in air, a white powder of magnesium oxide is formed.

M

∆
2Mg + O2 
→ 2MgO
In this reaction, magnesium metal combines with oxygen present in the air to form a single
product i.e. magnesium oxide.

SA

*4. Displacement reaction: A reaction in which the place of the ion of a less reactive element in a
compound is taken by another more reactive element by the formation of its own ions is called
displacement reaction.
Example: On adding zinc dust to blue coloured copper sulphate solution, a colourless solution of
zinc sulphate is formed and heat is generated.
CuSO4(aq) + Zn(s) → ZnSO4(aq) + Cu(s)
In this reaction, zinc atoms being more reactive displace copper atoms from the copper sulphate solution.
*5. Endothermic reaction: A chemical reaction in which heat is either absorbed from the surroundings
or has to be supplied continuously from outside is known as an endothermic reaction.
Example: CaCO3(s) + Heat → CaO(s) + CO2(g)
When CaCO3 is heated, it absorbs supplied heat and decomposes into CaO and CO2.
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6. Redox reaction: A chemical reaction in which reduction and oxidation occur simultaneously is known
as a redox reaction.
Example: CuO + H2 → Cu + H2O
In the above reaction, Cu (copper) undergoes reduction due to the removal of oxygen and H2
(hydrogen molecule) undergoes oxidation due to the addition of oxygen.
Rancidity: Oxidation of fats and oils in food causes an unpleasant smell and a change in taste. As
a result, they become highly rancid and the phenomenon is called rancidity.
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7.

Solve the following questions:

1 mark each

 1-2 mins

1.

Milk turned into curd

Chemical change

Evaporation of water

A.

Milk turned into curd

Chemical change

N

Can you recall? (page 30)
 What is meant by the valency of elements?
A. Valency means the number of chemical bonds formed by an atom. Valency of an atom is
determined by the configuration of its outermost shell.

Evaporation of water

Physical change

o

C
O

2. Identify the reactants and products of the equation given below. (Use your brain power! page 35)
60 C ,Nickel catalyst
Vegetable oil(l) + H2(g) 
→ Vanaspati ghee(s)

A. In the reaction given above, vegetable oil and hydrogen molecule are the reactants whereas
vanaspati ghee is the product formed at the end of the reaction.
3. Write down a balanced chemical equation for the following reaction. (Use your brain power! page 35)

PL
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Calcium chloride + Sulphuric acid → Calcium sulphate + Hydrogen chloride
+ H2SO4
→ CaSO4
+
2HCl
A. CaCl2
Electrical energy
4. Complete the given reaction: 2H2O(l) 
→ _________ + O2↑
Electrical energy
A. 2H2O(l) 
→ 2H2↑ + O2↑

SA
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Can you recall? (page 37)
 Is it possible to produce hydrogen by decomposition of water by means of heat, electricity
or light?
A. Yes, it is possible to produce hydrogen by decomposition of water. Water decomposes into
hydrogen and oxygen gases on passing the electric current through acidulated water. This
process is known as electrolysis.

5. Using the given information fill in the blank boxes.
Combination
Reaction

Two or more
reactants combine
together
58

Decomposition
Reaction

___________

___________

Two or more
products are
formed

Chapter 03: Chemical Reactions and Equations
A.

Decomposition
Reaction

Combination
Reaction
A single product
is formed

6. Fill in the box with the missing product.
CuSO4 + Zn →
A. CuSO4 + Zn →

+
+

ZnSO4

Cu

A single reactant
undergoes
decomposition

Two or more
products are
formed

TE
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Two or more
reactants combine
together

7. Complete the following equation (Try this, Activity 3, page 36)
CaO + H2O →
A. CaO + H2O →

+ Heat
Ca(OH)2

+ Heat

N

8. Does a new substance form when a solute dissolves in a solvent? (Use your brain power! page 39)
A. When a solute dissolves in a solvent, there is no change in the chemical composition of the substance
i.e. there is no making and breaking of bonds. Thus, no new substance is formed.

C
O

9. Why perishable foodstuffs get preserved longer in a refrigerator?
A. Perishable foodstuffs get preserved longer in a refrigerator because the rate of decomposition of
foodstuffs gets lowered due to low temperature and their freshness is maintained.
10. Which is the oxidant used for the purification of drinking water? (Use your brain power! page 42)
A. Chlorine, which is a strong oxidant, is used for the purification of drinking water.

PL
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11. Why is potassium permanganate used while cleaning water tanks? (Use your brain power! page 42)
A. Potassium permanganate oxidizes dissolved iron, manganese and hydrogen sulphide into solid
particles that can be filtered out of water. It is also used as a disinfectant to keep drinking water
bacteria free.
For your understanding:

M

Potassium permanganate is an oxidant. Potassium permanganate is used in point of entry treatment
method that oxidizes dissolved iron, manganese and hydrogen sulphide into solid particles so that they
can be easily filtered out of water. Potassium permanganate requires a minimum of 5 to 20 minutes of
contact time at a pH value of 7.5 or greater. It is typically used against bacteria and parasites.

SA

12. Oxidation

Loss of electrons Reduction
OR

If oxidation means losing electrons, what is meant by reduction? (Use your brain power! page 43)

A.

Oxidation

Loss of electrons Reduction

Gain of electrons

13. Write the reaction of formation of Fe2+ by reduction of Fe3+ by making the use of the symbol (e-).
(Use your brain power! page 43)

A. Fe3+ + e- → Fe2+ (reduction)
2+
23+
214. 2Fe + 2SO4 → 2Fe + 3SO4 , in this reaction there is no change in oxidation state of

ion.

22+
23+
2A. 2Fe + 2SO4 → 2Fe + 3SO4 , in this reaction there is no change in oxidation state of SO4 ion.
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60o C,Nickel catalyst

15. Look at the given chemical equation: Vegetable oil(l) + H2(g) → Vanaspati ghee(s)
What is the type of this reaction? (Can you tell? page 43)
A. In this reaction, vegetable oil combines with hydrogen, and thus it is a reduction reaction (addition
of hydrogen).
A.

Fe2O3⋅H2O

TE
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Represents chemical formula of rust

16.

Represents chemical formula of rust

Answer the following questions in brief:

2/3 marks each

 5-7 mins

N

Can you recall? (page 30)
 What are the types of molecules of elements and compounds?
A i. Molecules of elements may be present in the monoatomic state (contains only one atom of
an element) or polyatomic state (contains two or more atoms of an element).
Example: Atoms of elements such as helium and neon have an independent existence, and
thus they are monoatomic. Sometimes, two or more atoms of an element combine to form
molecules of that element and these molecules are said to be polyatomic in nature.
ii. Compounds are formed by the chemical attraction between different elements.

PL
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 What is the requirement for writing molecular formulae of different compounds? How are the
molecular formulae of the compounds written?
A. i. The formula for a chemical compound describes the number and types of atoms present in a
compound.
ii. While writing the molecular formula of compounds, the symbol of the element is used and a
numeral is used as a subscript on the right side of the symbol to represent the number of
atoms of that element present in that compound.
Interesting fact:

Based upon the origin of a compound, it can be classified as organic or inorganic compound.
Compounds which are extracted from living sources such as plants and animals are known as organic
compounds, whereas compounds obtained from non-living sources such as minerals, rocks etc. are
known as inorganic compounds.
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*1. Explain the term reactant and product giving examples.
A. i. Reactant – Substances taking part in a chemical reaction are called as reactants.
Example: CuSO4(aq) + Zn(s) → ZnSO4(aq) + Cu(s)
In the above reaction, substances present on the left-hand side of the arrow i.e. CuSO4 and Zn are
reactants.
ii. Product – Substances formed as a result of a chemical reaction are called products.
Example: CuSO4(aq) + Zn(s) → ZnSO4(aq) + Cu(s)
In the above reaction, substances present on the right-hand side of the arrow i.e. ZnSO4 and
Cu are products.
2. What are the other uses of silver nitrate in everyday life? (Find out, page 33)
A. i. Silver nitrate is used as an antiseptic as it has antimicrobial properties.
ii. It is used in treatment of wounds and burns on skin.
iii. It is used by dentists to treat mouth ulcers.
60
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3. Write down the physical states of reactants and products in the following reactions.
(Use your brain power! page 35)
ii. 2Ag + 2HCl → 2AgCl + H2
i. SO2 + 2H2S → 3S + 2H2O
ii. 2Ag(s) + 2HCl(aq) → 2AgCl(s) + H2↑
A. i. SO2(g) + 2H2S(g) → 3S↓+ 2H2O(l)
4. Answer the following questions based on the equations given below. (Use your brain power! page 36)
∆
∆
ii. 2Mg + O2 
i. NH3(g) + HCl(g) 
→ NH4Cl(s)
→ 2MgO
∆
iii. CaO + H2O 
→ Ca(OH)2 + Heat
a. What is the number of reactants in each of the above reactions?
b. What is the number of molecules of reactants taking part in the above reactions?
c. How many products are formed in each of the above reactions?
A. a. There are total two reactants present in each of the above reactions.
b. In equation (i) there are two molecules of reactants (one NH3 and one HCl), in equation
(ii) there are three molecules of reactants (two Mg and one O2) and in equation
(iii) there are two molecules of reactants (one CaO and one H2O).
c. Only one product is formed in each of the above reactions.
5. Complete the following reactions and give names of the products. (Use your brain power! page 38)
→
________
+
________
i. CuSO4(aq) + Fe(s)
→
________
+
________
ii. CuSO4(aq) + Pb(s)
A. i. CuSO4(aq) + Fe(s)
→
FeSO4(aq)
+ Cu(s)
(Copper)

ii. CuSO4(aq) + Pb(s)

→

C
O

(Ferrous sulphate)

PbSO4(aq)

(Lead sulphate)

+

Cu(s)

(Copper)

SA
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6. Explain exothermic reactions with example.
A. Exothermic reaction: A chemical reaction in which heat is given out when reactants are
transformed into products is known as an exothermic reaction.
Example: CaO(s) + H2O(l) → Ca(OH)2(aq) + Heat (Exothermic reaction)
*7. Explain the similarity and difference between the two events, namely adding NaOH to water and
adding CaO to water.
A. i. Similarity: When both NaOH and CaO are dissolved in water, a large amount of heat is given
out, and thus there is an increase in the temperature of each of the solution. Hence, both the
reactions are exothermic in nature.
ii. Difference: NaOH being a strong base dissociates completely into Na+ and OH- ions when
dissolved in water whereas when CaO is dissolved in water, Ca(OH)2 is formed which is
slightly soluble and its aqueous solution is a weak base.
8. Observe the dissolution of potassium nitrate and sodium hydroxide. As per your observation which
one is an exothermic process and which is an endothermic process? (Try this, page 39)
A. i. During the process of dissolution of potassium nitrate (KNO3) in water, heat from the
surrounding is absorbed. Therefore, the temperature of the resulting solution is less. Since heat
is absorbed in this process, it is an endothermic process.
ii. When solid sodium hydroxide (NaOH) is dissolved in water, heat is given out during this
process. Therefore, the temperature of the resulting solution increases. Since heat is given out
in this process, it is an exothermic process.
9. What is the difference in the process of dissolution and a chemical reaction?
(Use your brain power! page 39)
A. i. Dissolution is a process in which a solute gets dissolved in a solvent forming a solution.
ii. It is a physical process since no new bonds are formed.
iii. On the other hand, in a chemical reaction, old bonds break and new bonds are formed giving
new products, and thus it is a chemical process.
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Slow changes
i. Iron articles undergo rusting.
ii. Erosion of rocks takes place to form soil.

A.

iii. Alcohol is formed on mixing the yeast in
glucose solution under proper condition.
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10. Take into account the time required for the following processes. Classify them into two groups and
give titles to the groups. (Can you tell? page 39)
i. Cooking gas starts burning.
ii. Iron articles undergo rusting.
iii. Erosion of rocks takes place to form soil.
iv. Alcohol is formed on mixing the 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.
Fast changes
i. Cooking gas starts burning.
ii. Effervescence is formed on adding baking
soda into a test tube containing dilute acid.
iii. A white precipitate is formed on adding
dilute sulphuric acid to barium chloride
solution.

Interesting fact:

C
O

N

*11. How can the rate of a chemical reaction, namely, decomposition of hydrogen peroxide be increased?
A. i. Decomposition of hydrogen peroxide into water and oxygen takes place slowly at room
temperature.
ii. However, the same reaction occurs at a faster rate on adding manganese dioxide (MnO2)
powder in it.
iii. In this decomposition reaction, MnO2 powder acts as a catalyst.
iv. Thus, the rate of decomposition of hydrogen peroxide can be increased by adding a catalyst
(MnO2) to it.
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As you know, a catalyst is a substance which changes the rate of a reaction without causing any
chemical change to it. This change can either be a positive change or a negative change. It means
that a catalyst can either increase the rate of a reaction or decrease the rate of a reaction.
A catalyst which increases the rate of a reaction on adding to it is known as a positive catalyst,
whereas a catalyst which decreases the rate of a reaction on adding to the reaction mixture is
known as a negative catalyst.
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*12.Explain the types of reaction with reference to oxygen and hydrogen. Illustrate with examples.
A. i. There are two types of reactions with reference to oxygen and hydrogen mentioned as below:
a. Oxidation
b.
Reduction
ii. Oxidation reaction: A chemical reaction in which a reactant combines with oxygen or loses
hydrogen to form the product is called an oxidation reaction.
∆
Example: 2Mg + O2 
→ 2MgO (addition of oxygen)
In this reaction, Mg (magnesium) combines with oxygen, and thus it is an oxidation reaction.
iii. Reduction reaction: A chemical reaction in which reactants gain hydrogen or lose oxygen to
form the product is called as a reduction reaction.
60°C Nicket catalyst
Vanaspati ghee(s) (addition of hydrogen)
Example: Vegetable oil(l) + H2(g) →
In this reaction, vegetable oil combines with hydrogen, and thus it is a reduction reaction.

*13. What is the reaction called when oxidation and reduction take place simultaneously? Explain with
one example.
A. i. When oxidation and reduction takes place simultaneously in a reaction, the reaction is called a
redox reaction.
Example: 2H2S + SO2 → 3S↓ + 2H2O
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ii. In the above reaction, H2S (hydrogen sulphide) gets oxidized due to the loss of hydrogen
whereas SO2 (sulphur dioxide) gets reduced due to the loss of oxygen.
iii. Thus, oxidation and reduction occur simultaneously.
iv. In this reaction, H2S acts as a reductant (provides hydrogen for reduction) whereas SO2 acts
as an oxidant (provides oxygen for oxidation).
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14. Some more examples of redox reaction are as follows. Identify the reductants and oxidants from
them. (Use your brain power! page 43)
2H2S + SO2 → 3S↓ + 2H2O
MnO2 + 4HCl → MnCl2 + 2H2O + Cl2↑
A. i. 2H2S + SO2 → 3S↓ + 2H2O (Refer point 2 and 4 of previous answer)
ii. MnO2 + 4HCl → MnCl2 + 2H2O + Cl2↑
In the above reaction, MnO2 (manganese dioxide) gets reduced due to the loss of oxygen
whereas HCl (Hydrochloric acid) gets oxidized due to the loss of hydrogen.
iii. Thus, MnO2 acts as an oxidant (provides oxygen for oxidation) whereas HCl acts as a
reductant (provides hydrogen for reduction).
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15. Answer the following questions based on the chemical equation given below: (page 43)
CuO + H2 → Cu + H2O
i. Which is the reductant in this reaction?
ii. Which reactant has undergone reduction?
A. i. H2 acts as a reductant in the above reaction.
ii. CuO has undergone reduction due to the loss of oxygen.

16. Observe the following diagram and answer the questions based on it: (Try this, page 44)
2
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1

3

4

Iron nail

Oil layer on
boiled water

Air

Air and anhydrous
calcium chloride

i. Observe all the four test tubes after a few days. What did you find?
ii. Which test tubes had the nails as before?
i. After few days, formation of a reddish coloured substance (rust) was observed on the surface
of iron nail in test tube 2 (containing salt solution) and test tube 3 (containing only air).
However, the process of formation of rust was observed to be faster in the case of iron nail in
test tube 2 as compared to iron nail in test tube 3.
ii. Test tube 1 (containing oil layer on boiled water) and test tube 4 (containing air and anhydrous
calcium chloride) had nails as before. Since both air and moisture (water) are necessary for
rust formation, nails in test tube 1 and test tube 4 do not undergo rusting.
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A.

Salt
solution

For your understanding:
Boiled water does not contain oxygen as boiling removes dissolved oxygen from water. Oil layer
on boiled water prevents atmospheric air from mixing with water. Therefore, there is no rust
formation on iron nail in test tube 1. Anhydrous calcium chloride absorbs moisture from air
making air dry. Since, there is no moisture available, the iron nail present in test tube 4 does
not undergo rusting.
63

Smart Notes Std. X
Science and Technology Part-1
17. How are the blackened silver utensils and patinated (greenish) brass utensils cleaned?
(Find out, page 44)
A. i. Blackened silver utensils can be cleaned by treating them with a mixture of hot water,
common salt and baking soda.
ii. Greenish brass utensils can be cleaned using a mixture of common salt and white vinegar.

Give scientific reasons:

 5-7 mins
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2/3 marks each

1. Silver nitrate is used in the voter’s ink. (Do you know? page 33)
A. i. Silver nitrate is soluble in water and makes an inky black solution.
ii. It forms silver chloride on reacting with the salts present on the skin. Silver chloride is insoluble
in water, and thus it cannot be washed off easily.
iii. Hence, it remains on the skin surface and eventually fades away as old skin cells get replaced
by new cells.
iv. This helps in preventing people from voting multiple times.
v. Therefore, silver nitrate is used in the voter’s ink.
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2. A white smoke is seen emanating from the tip of the glass rod dipped in ammonia solution when it
is brought near a test tube containing heated hydrochloric acid. (Try this, Activity 1, page 36)
A. i. HCl vapours coming out of the test tube containing heated hydrochloric acid reacts with ammonia
when tip of the glass rod dipped in the ammonia solution is brought near the test tube.
ii. As a result of this reaction, ammonium chloride is formed in the gaseous state which
immediately gets transformed into solid state due to the condensation process at room
temperature.
ii. The chemical equation for this reaction is as follows:
NH3(g) + HCl(g) → NH4Cl(s)
iv. Therefore, a white smoke is seen emanating from the tip of the glass rod dipped in the ammonia
solution when it is brought near a test tube containing heated hydrochloric acid.
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3. When a magnesium strip is burnt in the air a white powder is formed.
(Try this, Activity 2, page 36)
A. i. When a magnesium strip is burnt in the air, a combination reaction occurs between magnesium
and oxygen present in the air.
ii. As a result of this combination reaction, magnesium oxide is formed, which is a white coloured
compound.
iii. The chemical equation is as follows:

M

∆
2Mg + O2 
→ 2MgO
iv. Hence, when a magnesium strip is burnt in the air a white powder is formed.

SA

4. Sugar gets charred on heating. (Try this, page 36)
A. i. On heating, Sugar decomposes into carbon and water.

∆
C12H22O11 
→ 12C + 11H2O
ii. After some time, the formation of a burnt out black substance is observed.
ii. Hence, sugar gets charred on heating.

5. When the gas formed on heating limestone (calcium carbonate) is passed through freshly prepared
limewater, the lime water turns milky. (Try this, page 37)
A. i. When limestone (CaCO3) is heated; it undergoes decomposition reaction giving calcium oxide
(CaO) and carbon dioxide (CO2) as products.
ii. When this carbon dioxide gas is passed through freshly prepared limewater, it forms insoluble
calcium carbonate as the product, because of which lime water turns milky.
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iii. The reaction takes place in the following steps:
CaCO3(s) → CaO(s) + CO2↑ (Heating of limestone)
Ca(OH)2 + CO2 → CaCO3↓ + H2O (On passing carbon dioxide gas through limewater)
iv. Hence, when the gas formed on heating limestone is passed through freshly prepared limewater,
the limewater turns milky.
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*6. While preparing dilute sulphuric acid from concentrated sulphuric acid in the laboratory, concentrated
sulphuric acid is added slowly to water with constant stirring.
A. i. Dilution of concentrated sulphuric acid with water is a highly exothermic process.
ii. When water is added to dilute sulphuric acid, very large amount of heat is liberated, and thus
water evaporates instantaneously. This may be harmful and it can lead to accidents.
iii. To avoid this, the required amount of water is taken in a container and small quantity of
concentrated sulphuric acid is added slowly with constant stirring. Hence, very small amount of
heat is liberated after each addition.
iv. Therefore, while preparing dilute sulphuric acid from concentrated sulphuric acid in the
laboratory, concentrated sulphuric acid is added slowly to water with constant stirring.
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*7. It takes time for pieces of Shahabad tile to disappear in HCl, but its powder disappears rapidly.
i. The rate of a reaction depends upon the size of the particles of the reactants taking part in a
reaction.
ii. Smaller the size of the reactant particles, higher is the rate of the reaction.
iii. Pieces of Shahabad tiles are bigger in size whereas in powdered form, size of the particle is very
small.
iv. Hence, It takes time for pieces of Shahabad tiles to disappear in HCI, but its powder disappears rapidly.
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*8. It is recommended to use an airtight container for storing oil for a long time.
A. i. When oil is left open for a long time, it undergoes air oxidation and becomes rancid (having
unpleasant taste and smell).
ii. If food is cooked in rancid oil, it may cause change in taste and smell of food as well.
iii. The process of oxidation of food can be slowed down by storing it in an airtight container.
iv. Therefore, it is recommended to use an airtight container for storing oil for a long time.

M

9. The lustre of the surface of the aluminium utensils in the house is lost after a few days.
(Think about it, page 43)
A. i. When aluminium utensils are exposed to air, they come in contact with the oxygen present in
the air.
ii. As a result of this, aluminium combines with the oxygen to form aluminium oxide.
iii. Thus, due to the formation of a layer of aluminium oxide, the lustre on the surface of the
aluminium utensils in the house is lost after a few days.

Answer the following questions in detail:

 10-12 mins

Observe the following diagram and answer the following questions based on it. (Try this, page 33)

SA

1.

5 marks each

Test tube

Silver nitrate solution
Sodium chloride
solution

Conical
flask
Balance

i.

Word equation for the reaction taking place in the above activity is given as below:
Silver nitrate + Sodium chloride → Silver chloride + Sodium nitrate
Using the given word equation write a chemical equation.
65

Smart Notes Std. X
Science and Technology Part-1
Which changes did you find?
Did any insoluble substance form?
Was there any change in the weight?
Chemical equation: AgNO3(aq) + NaCl(s) → AgCl↓ + NaNO3(aq)
There was a change in the colour of the original reactants. Hence, a chemical change occurs.
Yes, a white coloured precipitate is formed in the reaction.
No, there was no change in the overall weight of the reactants and products.

TE
N
T

ii.
iii.
iv.
A. i.
ii.
iii.
iv.

N

2. Write the steps involved in balancing a chemical equation.
A. A chemical equation is balanced step by step. A trial and error method is used for this purpose.
Consider the following equation as an example:
Sodium hydroxide + Sulphuric acid → Sodium sulphate + Water
Step 1 – Write the chemical equation from the given word equation.
...(1)
NaOH + H2SO4 → Na2SO4 + H2O
Step 2 – Check whether the equation (1) is balanced or not by comparing the number of atoms of
various elements present on the two sides of the equation.
It is seen that the number of atoms of all the elements on the two sides is not the same. It means
that the equation is not balanced.
Products (right side)

Number of atoms

Number of atoms

Na

1

2

O

5

H

3

S

1

C
O

Reactants (left side)

Element

5

2
1
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Step 3 – It is convenient to start balancing an equation from the compound which contains the
maximum number of atoms. Moreover, it is convenient to first consider that element in this
compound, which has an unequal number of atoms on the two sides.
Number of sodium atoms
Initially

To balance

In the Reactants

In the Products

(in NaOH)

(in Na2SO4)

1

2

1 × 2

2
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Write down the resulting equation (2).
2NaOH + H2SO4 →
Na2SO4 + H2O
...(2)
Check whether the equation (2) is balanced or not. It is seen that the number of hydrogen atoms
is still unbalanced.
Number of hydrogen atoms

In the Reactants

In the Products

(in NaOH and H2SO4)

(in H2O)

Initially

4

2

To balance

4

2× 2

Now write down the resulting equation (3)
2NaOH + H2SO4 →
...(3)
Na2SO4 + 2H2O
Check whether the equation (3) is balanced or not. It is seen that the number of atoms of all the
elements is equal on both the sides. It means that the equation (3) is a balanced equation.
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Element

Reactants (left side) Products (right side)
Number of atoms

Na

2

2

O

6

6

H

4

4

S

1

1

TE
N
T

Number of atoms

Step 4 – Write down the final balanced equation again.
2NaOH + H2SO4 →
Na2SO4 + 2H2O
…(4)
In this way, a balanced equation is obtained from an unbalanced equation by applying proper factors to
appropriate reactant/product so as to balance the number of each element in steps.
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3. Answer the following questions with respect to potassium chromate (K2CrO4) added to the solution
of barium sulphate (BaSO4). (page 38)
i. What was the colour of the precipitate formed?
ii. Write the name of the precipitate.
iii. Write down the balanced equation for this reaction.
iv. Will you call this reaction a displacement reaction or a double displacement reaction?
A. i. A yellow coloured precipitate was formed.
ii. Name of the precipitate: Barium chromate (BaCrO4)
iii. Balanced equation: BaSO4 + K2CrO4 → BaCrO4↓ + K2SO4
iv. Since there is a formation of a precipitate, this is a double displacement reaction.
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4. Explain the effect of the following factors on the rate of a chemical reaction giving examples:
i. Nature of the reactants
ii. Size of the particles of the reactants (Try this, page 40)
iii. Concentration of the reactants iv. Temperature of the reaction
v. Catalyst
A. i. Nature of the reactants: Nature or reactivity of reactants influences the rate of a chemical
reaction. Example: Reaction of the metals aluminium (Al) and zinc (Zn) with dilute hydrochloric
acid.
When both Al and Zn react with dilute hydrochloric acid, H2 gas is liberated and water-soluble
salts of these metals are formed. Aluminium is more reactive than zinc. Therefore, the rate of
reaction of aluminium with hydrochloric acid is higher than that of zinc.
ii. Size of the particles of the reactants: Smaller the size of the reactant particles, higher is the
rate of the reaction.
Example: Take pieces and powder of Shahabad tile in equal weights in two test tubes. Add 10 mL
dilute HCl in each of the test tubes. You will find that CO2 effervescence is formed slowly with
the pieces of Shahabad tile while at a faster speed with the powder. Thus, the rate of a reaction
depends upon the size of the particles of the reactants taking part in a reaction.
iii. Concentration of the reactants: The rate of a reaction is directly proportional to the concentration
of the reactants.
Example: The reaction of dilute and concentrated hydrochloric acid with CaCO3 powder.
Dilute HCl reacts slowly with CaCO3 and thereby, CaCO3 disappears slowly and CO2 also
liberates slowly. On the other hand, the reaction with concentrated HCl takes place rapidly and
CaCO3 disappears fast. Thus, the concentrated acid reacts faster than dilute acid.
iv. Temperature of the reaction: The rate of reaction increases on increasing the temperature.
Example: Decomposition of limestone.
Limestone does not decompose at room temperature because of the zero rate of reaction.
However on heating, it decomposes to form calcium oxide and releases carbon dioxide gas.
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v. Catalyst: A catalyst changes the rate of a chemical reaction without causing any chemical
change to it. Example: On heating potassium chlorate, it decomposes slowly.
∆
2KClO3 
→ 2KCl + 3O2↑
The rate of the above reaction neither increases by reducing the particle size nor by increasing
the reaction temperature. However, KClO3 decomposes rapidly in presence of manganese dioxide
(MnO2) to liberate O2 gas. No chemical change takes place in MnO2 in this reaction.
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Smart Recap:

Temperature of
the reaction

Nature of the
reactants

Factors affecting the rate
of a chemical reaction

Concentration of
the reactants

N

Size of the particles
of the reactants

Catalyst
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O

5. Reaction: 2KMnO4 + 10FeSO4 + 8H2SO4 → K2SO4 + 2MnSO4 + 5Fe2(SO4)3 + 8H2O
In the above reaction KMnO4 acts as a chemical oxidant. Which compound is oxidized by KMnO4 in
the presence of acid in this reaction? Explain. (page 42)
A. i. In the given reaction, compound FeSO4 is oxidized by KMnO4.
ii. FeSO4 is transformed into Fe2(SO4)3. This conversion is an oxidation reaction.
2FeSO4
→
Fe2(SO4)3
2+
2Ionic reaction:
2Fe + 2SO4 →
2Fe3+ + 3SO42iii. The net change taking place in the above conversion is shown by the net ionic reaction as
below:
→ Fe3+
Fe2+
(Ferrous)

(Ferric)

iv. When the ferric ion is formed from ferrous ion, the positive charge is increased by one unit as there
is a loss of one electron.
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*6. Observe the following picture and write down the chemical reaction with the explanation.
Collected rust
O2

Fe2+(aq)
e−

Iron

Water drop

Fe2O3⋅H2O

Anode
Fe → Fe2+ + 2e−
Cathode

O2 + 2H2O + 4e− → 4OH−
O2 + 4H+ + 4e− → 2H2O

A. i.
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The above given diagram represents the mechanism for the formation of rust on the surface of
the iron metal.
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+
+
2Fe(3aq
) + 4H2O(I) → Fe2O3.H2O(s) + 6H(aq)

(Rust)
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ii. The rust on iron does not form by a simple reaction of oxygen with iron surface. The rust is
formed by an electrochemical reaction. Different regions on the surface of iron become anode
and cathode.
a. Fe is oxidized to Fe2+ in the anode region.
2+
Fe(s) → Fe(aq)
+ 2e–
(oxidation)
b. O2 is reduced to form water in the cathode region.
+
+ 4e– → 2H2O(I)
(reduction)
O2(g) + 4H(aq)
2+
c. When Fe ions migrate from the anode region, they react with water and further get
oxidized to form Fe3+ ions. A reddish coloured hydrated oxide is formed from Fe3+ ions. It is
called rust. It collects on the surface.
d. Iron rusts and a reddish coloured layer is collected on it.

Smart Recap:

N

Formation of rust

2+
Fe(S) → Fe(aq)
+ 2e–

Further oxidation of Fe2+
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2+
3+
→ Fe(aq)
+ e–
Fe(aq)

Reduction of cathode

C
O

Oxidation at anode

O2(g) + 4H+ + 4e- → 2H2O(I)

Reaction of Fe3+ with water

+
3+
+ 4H2O(l) → Fe2O3.H2O(s) + 6H(aq)
2Fe(aq)
(Rust)

M

Write notes:

2 marks each

 4-6 mins

SA

1. Combination and decomposition reaction
A. i. Combination reaction: When two or more reactants combine in a reaction to form a single
product, it is called as a combination reaction.
Example: When a magnesium strip is burnt in the air, a white powder of magnesium oxide is
formed.
∆
2Mg + O2 
→ 2MgO
In this reaction, magnesium oxide is formed as a single product by the combination of
magnesium and oxygen.
ii. Decomposition reaction: A chemical reaction in which two or more products are formed from a
single reactant is called as a decomposition reaction.
Example: When calcium carbonate is strongly heated it undergoes a decomposition reaction.
Calcium oxide powder and carbon dioxide gas are formed as products.
∆
CaCO3(s) 
→ CaO(s) + CO2↑
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2. Displacement and double displacement reaction
A. i.

Displacement reaction: A reaction, in which the place of the ion of a less reactive element in a
compound is taken by another more reactive element by the formation of its own ions, is called
as a displacement reaction.
Example: On adding zinc dust to blue coloured copper sulphate solution, a colourless solution of
zinc sulphate is formed and heat is generated.
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CuSO4(aq) + Zn(s) → ZnSO4(aq) + Cu(s)

ii. Double displacement reaction: A reaction in which the ions in the reactants are exchanged to form
a precipitate is called as a double displacement reaction.
Example: When barium chloride solution is added to zinc sulphate solution a white precipitate
of barium sulphate is formed along with zinc chloride in the solution.
ZnSO4(aq) + BaCI2(aq) → BaSO4↓ + ZnCI2(aq)
3. Oxidants and their mode of action
A. i.

Substances that bring about oxidation are called as an oxidizing agent or oxidants.

ii. A variety of oxidants are used to bring about a controlled oxidation.

N

iii. K2Cr2O7/H2SO4 and KMnO4/H2SO4 are the commonly used chemical oxidants.
iv. Hydrogen peroxide (H2O2) is used as a mild oxidant.
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v. Ozone (O3) is also a chemical oxidant.

vi. Nascent oxygen is generated by chemical oxidants and it is used for the oxidation reaction.
vii. Generation of nascent oxygen by various oxidants is as given below:
→ O2

+ [O]

H2O2

→ H2O

+ [O]

K2Cr2O7 + 4H2SO4

→ K2SO4 + Cr2(SO4)3 + 4H2O + 3[O]

2KMnO4 + 3H2SO4

→ K2SO4 + 2MnSO4 + 3H2O + 5[O]
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viii. Nascent oxygen is a state prior to the formation of the O2 molecule. It is the reactive form of
oxygen and is represented by writing the symbol as [O].

Smart Recap:
Sr.

Feature

M

No.

Name of the
reaction

i.

iii.

Two or more reactants combine in
a reaction to form a single product.

Decomposition Two or more products are formed
reaction
from a single reactant.

SA

ii.

Combination
reaction

Example
∆
2Mg + O 2 
→ 2MgO
∆
CaCO3(s) 
→ CaO(s) + CO2↑

∆
Displacement The place of the ion of a less reactive CuSO4(aq) + Zn(s) 
→ ZnSO4(aq) + Cu(s)
element in a compound is taken by
reaction
(Zn is more reactive than Cu)
another more reactive element by the
formation of its own ions.

∆
iv. Double reaction The ions in the reactants are
ZnSO4(aq) + BaCIz(aq) → BaSO4↓ + ZnCI2(aq)
displacement exchanged to form a precipitate

v.
70

Exothermic
reaction

∆
Heat is given away when reactants CaO + H2O 
→ Ca(OH)2 + Heat
are transformed into products
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vi.

Endothermic
reaction

vii.

Oxidation
reaction

A reactant combines with oxygen or C + O2 → CO2 (Addition of oxygen)
loses hydrogen to form the product.

viii.

Reduction
reaction

60°C
A reactant combines with hydrogen Vegetable oil(i) + H2(g) 
→
Nickel catalyst
or loses oxygen to form the product.
Vanaspati ghee(s)
(Addition of hydrogen)

Redox reaction Reduction and
simultaneously.

oxidation

∆

→ CaO(S) + CO2↑
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ix.

Heat is either absorbed from the
surroundings or has to be supplied CaCO3(S) + Heat
continuously from outside.

occur CuO + H2 → Cu + H2O

Clarify the difference between the following terms:
Physical change and chemical change

A.

Physical change

 4-6 mins

N

1.

2 marks each

Chemical change

A change in which only the physical i.
properties of the substance changes and
chemical properties remain unchanged is
known as a physical change.

A change in which the chemical properties
of the original substances change is known
as a chemical change.

ii.

No new substances are formed during a ii.
physical change.

New substances are formed during a
chemical change.

C
O

i.
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iii. There is no breaking and making of bonds.

iii. Old bonds are broken and new bonds are
formed.

iv. Example: Melting of ice, evaporation of iv.
water etc.

Example: Ripening of fruits, digestion of
food in the stomach etc.

2. Oxidation reaction and reduction reaction
A.

Oxidation reaction

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

i.

A chemical reaction in which a reactant
combines with hydrogen or loses oxygen to
form the product is called reduction
reaction.

ii.

A reaction in which the reactant loses
one or more electrons is also known as an
oxidation reaction.

ii.

A reaction in which the reactant gains
one or more electrons is also known as a
reduction reaction.

iii.

Substances that bring about oxidation
are called as oxidizing agent or oxidants.

iii.

Substances that bring about reduction are
called as reducing agent or reductants.

iv.

Due to loss of electrons, the positive
charge on an atom or ion increases or
negative charge decreases.

iv.

Due to the gain of electrons, the positive
charge on an atom or ion decreases or
negative charge increases

v.

Example: C + O2 → CO2

v.
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i.

Reduction reaction

Example: Fe3+ + e- → Fe2+
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Complete the paragraph with the help of appropriate
options given in the bracket:

 5-7 mins

(chemical reactions, heating, chemical, reversible, same, cooling, irreversible, physical)
A physical change takes place due to a change in the parameters such as temperature, pressure.
Often a physical change is ________. The composition of the matter remains the ________ in
a physical change. For example, ice is transformed into the water on _________ and water is
transformed into ice on ________. On the contrary, if the composition of matter changes during
a process then it is called a _______ change. When we call a particular process or phenomenon
as a chemical change, some ________ are taking place in the concerned matter.
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1.

3 marks

N

A. A physical change takes place due to a change in the parameters such as temperature, pressure.
Often a physical change is reversible. The composition of the matter remains the same in a
physical change. For example, ice is transformed into the water on heating and water is transformed
into ice on cooling. On the contrary, if the composition of matter changes during a process then it is
called a chemical change. When we call a particular process or phenomenon as a chemical change,
some chemical reactions are taking place in the concerned matter.

Read the paragraph and answer the questions based on it:

5 marks

 10-12 mins
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You might have observed that certain chemical reactions occur at fast speed whereas some occur at
slow speed. For example, when aluminium and zinc react with dilute hydrochloric acid, the reaction of
aluminium metal takes place faster as compared to zinc metal. Powdered sugar dissolves quickly in
water as compared to sugar cubes. In our body, enzymes increase the rate of physiological reactions.
The chemical reactions are profitable in the chemical factories if their rate is fast. The rate of
chemical reactions is important from environmental point of view as well. The ozone layer in the
earth’s atmosphere protects the life on earth from the ultraviolet radiation of the sun. The process of
depletion or maintenance of this layer depends upon the rate of production or destruction of ozone
molecules.
1. Why aluminium reacts faster than zinc?
A. Rate of reaction of metals depends upon their nature or reactivity. Aluminium is more reactive as
compared to zinc, therefore it reacts faster.

M

2. Powdered sugar dissolves quickly in water as compared to sugar cubes. Why?
A. Smaller the size of the reactant particles, higher is the rate of reaction. Since powdered sugar
contains very small particles as compared to sugar cubes, it dissolves quickly in water.

SA

3. Food gets cooked quickly on high flame as compared to low flame. Why?
A. Cooking of a food is a chemical change. The rate of chemical reaction depends on temperature. As
temperature increases, the rate of chemical reaction increases. Hence, food gets cooked quickly on
high flame as compared to low flame.
4. Which substances act as catalyst in our body? How?
A. Enzymes present in our body acts as catalyst. They increase the rate of physiological reactions and
thus, making the process occurs faster.
5. You must have observed that iron articles corrode in moist conditions but gold and silver articles
are not affected. What could be the possible reason behind this?
A. This is because iron is more reactive than gold and silver. Gold and silver are one of the least
reactive elements, and thus they do not react readily. Therefore, iron articles corrode in moist
conditions but gold and silver articles are not affected.
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Diagrams:
1.

3 marks each

 10-12 mins

Calcium carbonate when heated releases a gas which turns lime water milky. Draw a neat labelled
diagram for this process.

2
Calcium
carbonate

Lime
water

Heating

N

1

Miscellaneous questions:

Identify physical and chemical changes from the phenomena given in the following table.
(Table 3.1, page 30)

C
O

1.

TE
N
T

A.

Phenomenon

A.

Physical change

Transformation of ice into water.
Cooking of food.

PL
E

Ripening of fruit.

Chemical change

√
√
√

Milk turned into curd

Evaporation of water.

√
√

Digestion of food in the stomach.

Size reduction of naphtha balls exposed to air.

√
√

Staining of Shahabad or Kadppa tile by lemon juice.
√

M

Breaking of glass object on falling from a height.

√

2. Complete the following observation table with reference to the activities 1 to 5.

SA

(Try this, observation table 3.3, page 31)

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 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 the funnel
inverted on the evaporating dish. Heat the evaporating dish on a tripod slowly on a low
flame. What did you observe in the funnel during heating?
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Activity

Colour change (if present)

Gas released
(yes/no)

i.

No

Yes

Temperature
change
(if present)
…

ii.

Blue coloured copper sulphate
solution turns colourless
Yellow coloured precipitate of
BaCrO4 is formed
White coloured precipitate of
calcium carbonate is formed
No

No

No

Chemical change

No

No

Chemical change

Temperature
decreases
…

Chemical change

iii.
iv.
v.

Nature of change
(chemical/physical)
Chemical change

TE
N
T

A.

No
Yes

Physical change

Activity v: Fumes of phthalic anhydride is observed rising in the funnel due to sublimation. These
fumes solidify on cooling forming white powder on the sides of the funnel.
*3. Balance the following equations stepwise:
i. H2S2O7(I) + H2O(l) → H2SO4(I)
A. Step 1 – Write the given chemical equation.

C
O

N

...(1)
H2S2O7(l) + H2O(l) → H2SO4(I)
Step 2 – Check whether the equation (1) is balanced or not by comparing the number of atoms
of various elements present on the two sides of the equation. It can be seen that the equation
is not balanced.
Reactants (left side) Products (right side)
Number of atoms

Number of atoms

O

8

4

H

4

2

S

2

1

PL
E

Element

Step 3 – H2S2O7 contains the maximum number of atoms. First balance the number of S atoms as
it requires a small factor.
Number of sulphur atoms In the Reactants In the Products
(in H2SO4)

Initially

2

1

To balance

2

1 × 2

M

(in H2S2O7)

Write down the resulting equation (2)

SA

...(2)
H2S2O7(I) + H2O(I) → 2H2SO4(I)
Check whether the equation (2) is balanced or not. It is seen that the number of atoms of all
the elements is equal on both the sides. It means that the equation (2) is a balanced equation.
Reactants (left side) Products (right side)
Element

Number of atoms

Number of atoms

O

8

8

H

4

4

S

2

2

Step 4 – Write down the final balanced equation.
H2S2O7(I) + H2O(I) → 2H2SO4(I)
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ii. SO2(g) + H2S(aq) → S(s) + H2O(I)
A. Step 1 – Write the given chemical equation.
SO2(g) + H2S(aq) → S(s) + H2O(I)
…(1)
Step 2 – Check whether the equation (1) is balanced or not by comparing the number of atoms
of various elements present on the two sides of the equation. It can be seen that the equation
is unbalanced.

TE
N
T

Reactants (left side) Products (right side)
Element

Number of atoms

Number of atoms

O

2

1

H

2

2

S

2

1

Step 3 – Both O and S atoms require the same factor to be balanced. Let’s first balance
O atoms.
Number of oxygen atoms In the Reactants (in SO2) In the Products (in H2O)
2

To balance

2

1

N

Initially

1 × 2

C
O

Write down the resulting equation (2)
…(2)
SO2(g) + H2S(aq) → S(s) + 2H2O(I)
Check whether the equation (2) is balanced or not. H and S atoms are unbalanced. Let us
balance the number of hydrogen atoms first.
Number of hydrogen atoms In the Reactants (in H2S ) In the Products (in H2O)
Initially

PL
E

To balance

2

4

2× 2

4

Write down the resulting equation (3).
…(3)
SO2(g) + 2H2S(aq) → S(s) + 2H2O(I)
Check whether the equation (3) is balanced or not. The number of sulphur atoms is
unbalanced so let us balance the number of sulphur atoms.
Number of sulphur atoms In the Reactants (in SO2 and H2S) In the Products (in S)
3

1

To balance

3

1 × 3

M

Initially

Write down the resulting equation (4).

SA

…(4)
SO2(g) + 2H2S(aq) → 3S(s) + 2H2O(I)
Check whether the equation (4) is balanced or not. It is seen that the number of atoms of all
the elements is equal on both the sides. It means that the equation (4) is a balanced equation.
Element
O
H
S

Reactants (left side)
Number of atoms
2
4
3

Products (right side)
Number of atoms
2
4
3

Step 4 – Write down the final balanced equation.
→ 3S(s) + 2H2O(l)
…(5)
SO2(g) + 2H2S(aq)
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iii. Ag(s) + HCl(aq) →
AgCl↓ + H2↑
A. Step 1 – Write the given equation.
AgCl↓ + H2↑
...(1)
Ag(s) + HCl(aq) →
Step 2 – Check whether the equation (1) is balanced or not by comparing the number of
atoms of various elements present on the two sides of the equation. It can be seen that the
equation is not balanced.
Products (right side)
Number of atoms
1
1
2

TE
N
T

Element
Ag
Cl
H

Reactants (left side)
Number of atoms
1
1
1

Step 3 – Let’s first balance H atoms in HCl.
Number of hydrogen atoms
Initially
To balance

In the Reactants (in HCl)
1
1 × 2

In the Products (H2)
2
2

In the Reactants (in HCl)
2
2

C
O

Number of chlorine atoms
Initially
To balance

N

Write down the resulting equation (2)
→
AgCl↓ + H2↑
...(2)
Ag(s) + 2HCl(aq)
Check whether the equation (2) is balanced or not. Balance the number of Cl atoms in HCl.
In the Products (in AgCl)
1
2× 2

Write down the resulting equation (3)
→
2AgCl↓ + H2↑
...(3)
Ag(s) + 2HCl(aq)
Check whether the equation (3) is balanced or not. Now balance Ag atoms.
In the Reactants (in Ag)
1
1 × 2

PL
E

Number of silver atoms
Initially
To balance

Now write down the resulting equation (4)
→
2AgCl↓ + H2↑
2Ag(s) + 2HCl(aq)

In the Products (in AgCl)
2
2

...(4)

M

Check whether the equation (4) is balanced or not. It is seen that the number of atoms of all
the elements is equal on both the sides. It means that the equation (4) is a balanced equation.

SA

Element
Ag
Cl
H

Reactants (left side)
Number of atoms
2
2
2

Products (right side)
Number of atoms
2
2
2

Step 4 – Write down the final balanced equation.
→ 2AgCl↓ + H2↑
...(5)
2Ag(s) + 2HCl(aq)

iv. NaOH(aq) + H2SO4(aq) → Na2SO4(aq) + H2O(l)
A. Refer Answer the following questions in detail Q.2

v. N2(g) + H2(g)  NH3(g) (Use your brain power! page 35)
A. Step 1 – Write the given chemical equation.
...(1)
N2(g) + H2(g) → NH3(g)
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Step 2 – Check whether the equation (1) is balanced or not by comparing the number of
atoms of various elements present on the two sides of the equation. It can be seen that the
equation is unbalanced.
Element
N
H

Products (right side)
Number of atoms
1
3

TE
N
T

Reactants (left side)
Number of atoms
2
2

Step 3 – NH3 contains the maximum number of atoms. Let us balance N atoms first.
Number of nitrogen atoms
Initially
To balance

In the Reactants (in N2)
2
2

In the Products (in NH3)
1
1 × 2

Write down the resulting equation (2)
...(2)
N2(g) + H2(g)  2NH3(g)
Check whether the equation (2) is balanced or not. Now balance H atoms.
In the Reactants (in H2)
2
2× 3

In the Products (in NH3)
6
6

N

Number of hydrogen atoms
Initially
To balance

C
O

Write down the resulting equation (3)
N2(g) + 3H2(g)  2NH3(g) …(3)
Check whether the equation (3) is balanced or not. It is seen that the number of atoms of all
the elements is equal on both the sides. It means that the equation (3) is a balanced
equation.

PL
E

Element
N
H

Reactants (left side)
Number of atoms
2
6

Products (right side)
Number of atoms
2
6

Step 4 – Write down the final balanced equation.
…(4)
N2(g) + 3H2(g)  2NH3(g)
*4. Identify the endothermic and exothermic reaction.
i.

HCl + NaOH → NaCl + H2O + Heat
→ Ca(OH)2 + Heat

M

iii. CaO + H2O

∆

ii. 2KClO3(s) 
→ 2KCl(s) + 3O2↑
∆

iv. CaCO3(s) 
→ CaO(s) + CO2↑

SA

A. Reactions ‘i’ and ‘iii’ are exothermic reactions since heat is given out in these reactions whereas
reactions ‘ii’ and ‘iv’ are endothermic reactions since heat is supplied in these reactions.
5. Identify from the following reactions the reactants that undergo oxidation and reduction.
*i. Fe + S → FeS
*ii. 2Ag2O → 4Ag + O2↑
∆

*iii. 2Mg + O2 
*iv. NiO + H2 → Ni + H2O
→ 2MgO
v. CuO + H2 → Cu + H2O
A. i. Fe + S → FeS
Substance oxidized – Fe (metals undergo oxidation by the loss of electrons)
Substance reduced – S (nonmetals undergo reduction by the gain of electrons)
ii. 2Ag2O → 4Ag + O2↑
Substance reduced – Ag2O (by the removal of oxygen)
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∆

iii. 2Mg + O2 
→ 2MgO
Substance oxidized – Mg (by the addition of oxygen)

v. CuO + H2 → Cu + H2O
Substance oxidized – H2 (by the addition of oxygen)
Substance reduced – CuO (by the loss of oxygen)

TE
N
T

iv. NiO + H2 → Ni + H2O
Substance oxidized – H2 (by the addition of oxygen)
Substance reduced – NiO (by the loss of oxygen)

M

PL
E

C
O

N

*6. 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.
A. i. To prevent rusting, a layer of zinc metal is applied on iron sheets.
Zinc is more reactive than iron. If a layer of zinc is applied on iron sheets, zinc layer will
undergo corrosion first and prevent iron sheets from rusting. Therefore, a layer of zinc metal is
applied on iron sheets to prevent iron from rusting.
ii. The conversion of ferrous sulphate to ferric sulphate is oxidation reaction.
The net ionic reaction for conversion of ferrous sulphate to ferric sulphate is as given below:
Fe2+ → Fe3+
During this conversion, 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.
When electric current is passed through acidulated water, it decomposes into hydrogen gas and
oxygen gas. As this decomposition 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.
When an aqueous solution of ZnSO4 is added to an aqueous solution of BaCl2, ZnCl2 and white
precipitate of BaSO4 are formed.

SA

ZnSO4(aq)

Zinc sulphate

+

BaCl2(aq) →

Barium chloride

BaSO4↓ + ZnCl2(aq)

Barium sulphate

Zinc chloride

Since ions in the reactants exchanged to form a precipitate, it is a double displacement reaction.

Students’ own response:

*1. Prepare aqueous solutions of various solid salts available in the laboratory. Observe what happens
when the aqueous solution of sodium hydroxide is added to these. Prepare a chart of double
displacement reactions based on these observations. (Project, page 46)
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TEST YOUR UNDERSTANDING
Total marks: 25 marks

Time: 1 hour 15 mins

(3 marks)

TE
N
T

Q1.(A) Solve the following:
i. Fill in the box with the missing products.
CuSO4 + Zn →
+

ii. Fill in the blanks: To prevent rusting, a layer of _______ metal is applied on iron sheet.
iii. Find the odd out: Displacement, double displacement, combination, corrosion
(B) Choose the correct alternative and rewrite the statement:
∆
i. CaCO3(s) 
→ CaO(s)+ CO2↑ is a _______ reaction.
(A) combination
(B) displacement
(C) double displacement
(D) decomposition

(2 marks)

Solve the following questions:
i. Define ‘redox reaction’. Give one example.
ii. Complete the following reaction, balance it and write the name of the products.
CuO + HCl → _______ + _______

Q3. Solve the following questions:
i. Define:
a. Combination reaction

C
O

Q2.

N

ii. The rate of a reaction increases if the temperature of the reaction is _______.
(A) increased
(B) decreased
(C) kept constant
(D) none of these

b. Endothermic reaction

(4 marks)

(6 marks)
c. Oxidation reaction

PL
E

ii. If sodium chloride is added to silver nitrate solution:
a. Which precipitate is formed? b. Name the type of reaction.
c.
Write the chemical equation.
Q4. Solve the following questions:
i. Observe the following diagram and answer the questions based on it:

M

1

2

3

(10 marks)

4

SA

Iron nail

Salt
Oil layer on
boiled water solution

Air

Air and anhydrous
calcium chloride

a. Observe all the four test tubes after a few days. What did you find?
b. Which test tubes had the nails as before?
c. Why the iron nail in test tube 1 did not rust? Explain.

ii. Explain the effect of the following factors on the rate of a chemical reaction giving examples.
a. Nature of the reactants
b. Size of the particles of the reactants
c. Concentration of the reactants
d. Temperature of the reaction
e. Catalyst
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