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Distance less than 15 cm; virtual; Enlarged.

9. Yes

(0

(0

(b)

10. 16.7 cm from the lens on the other side; 3.3 cm, reduced; real, inverted.

11. 30 cm

12. 6.0 cm, behind the mirror; virtual, erect

13. m =1 indicates that image formed by a plane mirror is of the same size as the object.
Further, the positive sign of m indicates that the image is virtual and erect.

14. 8.6 cm, behind the mirror; virtual, erect; 2.2 cm, reduced.

15. 54 cm on the object side; 14 cm, magnified; real, inverted.

16. -0.50 m; concave lens

17. +0.67 m; converging lens
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Chapter 10

1. (b) 2. (d) 3. (0
5. (i) -0.18 m; (ii) +0.67 m
6. Concave lens; -1.25D
7. Convexlens; +3.0 D
Chapter 11
1. (d) 2. (b) 3. (d)
5. Parallel 6. 122.7 m; Y4 times
7. 3.33Q 8. 4.8 kQ 9. 0.67 A
10. 4 resistors 12. 110 bulbs
13. 9.2 A, 46A, 183A
14. (i) 8W; (i) 8 W
15. 0.73 A
16. 250 W TV set in 1 hour
17. 1100 W
18. (b) High resistivity of alloys
(d) inversely.
Chapter 12
1. (d) 2. (0
3. (a) True (b) False
6. vertically downwards
7. (i) Right-hand thumb rule, (ii) Fleming’s left-hand rule
Chapter 13
1. (a), (0, (d) 2. (b) 3. (d)

Answers
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The National Curriculum Framework, (NCF), 2005, recommends that children’s life at
school must be linked to their life outside the school. This principle marks a departure
from the legacy of bookish learning which continues to shape our system and causes
a gap between the school, home and community. The syllabi and textbooks developed
on the basis of NCF signify an attempt to implement this basic idea. They also attempt
to discourage rote learning and the maintenance of sharp boundaries between different
subject areas. We hope these measures will take us significantly further in the direction
of a child-centred system of education outlined in the National Policy on Education
(1986).

The success of this effort depends on the steps that school principals and teachers
will take to encourage children to reflect on their own learning and to pursue imaginative
activities and questions. We must recognise that, given space, time and freedom, children
generate new knowledge by engaging with the information passed on to them by adults.
Treating the prescribed textbook as the sole basis of examination is one of the key
reasons why other resources and sites of learning are ignored. Inculcating creativity
and initiative is possible if we perceive and treat children as participants in learning,
not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning.
Flexibility in the daily time-table is as necessary as rigour in implementing the annual
calendar so that the required number of teaching days are actually devoted to teaching.
The methods used for teaching and evaluation will also determine how effective this
textbook proves for making children’s life at school a happy experience, rather than a
source of stress or boredom. Syllabus designers have tried to address the problem of
curricular burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psychology and the time available for teaching. The
textbook attempts to enhance this endeavour by giving higher priority and space to
opportunities for contemplation and wondering, discussion in small groups, and
activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates
the hard work done by the textbook development team responsible for this book. We
wish to thank the Chairman of the advisory group in science and mathematics, Professor
J.V. Narlikar and the Chief Advisor for this book, Professor Rupamanjari Ghosh, School
of Physical Sciences, Jawaharlal Nehru University, New Delhi, for guiding the work of
this committee. Several teachers contributed to the development of this textbook; we
are grateful to them and their principals for making this possible. We are indebted to
the institutions and organisations which have generously permitted us to draw upon
their resources, material and personnel. We are especially grateful to the members of
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the National Monitoring Committee, appointed by the Department of Secondary and
Higher Education, Ministry of Human Resource Development under the Chairmanship
of Professor Mrinal Miri and Professor G.P. Deshpande, for their valuable time and
contribution. As an organisation committed to systemic reform and continuous
improvement in the quality of its products, NCERT welcomes comments and suggestions
which will enable us to undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training

(iv)
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RATIONALISATION OF CONTENT IN THE TEXTBOOK

In view of the COVID-19 pandemic, it is imperative to reduce content load
on students. The National Education Policy 2020, also emphasises reducing
the content load and providing opportunities for experiential learning with
creative mindset. In this background, the NCERT has undertaken the
exercise to rationalise the textbooks across all classes. Learning Outcomes
already developed by the NCERT across classes have been taken into
consideration in this exercise.

Contents of the textbooks have been rationalised in view of the following:

* Overlapping with similar content included in other subject areas in the
same class

e Similar content included in the lower or higher class in the same subject
e Difficulty level

e Content, which is easily accessible to students without much
interventions from teachers and can be learned by children through
self-learning or peer-learning

e Content, which is irrelevant in the present context

This present edition, is a reformatted version after carrying out the
changes given above.

2024-25






This textbook of Science for Class X is a continuation of our attempt in the Class IX
Science textbook to comply with the guidelines of the National Curriculum
Framework-2005. We had to work within a limited time frame and also had our own
constraints coming in the way of this radical change. The revised and re-structured
syllabus for Class X covers selected topics in the broad themes of — Materials,
The World of the Living, How Things Work, Natural Phenomena and Natural Resources.
We have interpreted the syllabus to present a coherent coverage of scientific concepts
related to our daily life on the select topics. It is an integrated approach to science at
this level, with no sharp divisions into disciplines such as Physics, Chemistry, Biology
and Environmental Science.

There has been a conscious attempt to address the relevant social concerns in this
science textbook wherever possible — the concerns for people with special needs, the
issues of gender discrimination, energy and environment have found their natural
place in this book. Students have been encouraged to get into the debates on some of
the management concerns (for sustainable development, for example) so that they
can arrive at their own decisions after a scientific analysis of all the facts.

This book has some features which are meant to enhance its effectiveness. The
theme of each chapter has been introduced with examples from daily life, and if possible,
by a relevant activity that the students have to perform. The entire approach of the
book is, in fact, activity-based, i.e., the students are required to construct knowledge
themselves from these activities. The emphasis is not on definitions and technical
terms, but on the concepts involved. Special care has been taken so that the rigour of
science is not lost while simplifying the language. Difficult and challenging ideas,
which are not to be covered at this stage, have often been placed as extra material in
the boxes in light orange. The excitement of doing science comes from pursuing the
unknown — the students would have the opportunity to think and explore somewhat
beyond the syllabus and may feel the urge to continue their scientific expedition at
higher levels. All such box items, including brief biography of scientists, are, of course,
non-evaluative.

Solved examples are provided, wherever felt necessary, to clarify a concept. The
in-text questions after a main section are for the students to check their understanding
of the topic. At the end of each chapter, there is a quick review of the important points
covered in the chapter. We have introduced some multiple choice questions in the
exercises. There are problems of different difficulty levels answers to the multiple-
choice questions and numericals, and hints for the difficult questions are included at
the end of the book.
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This book has been made possible because of the active participation of many
people. I wish to thank Professor Krishna Kumar, Director, NCERT, Prof. G. Ravindra,
Joint Director, NCERT, and Professor Hukum Singh, Head, Department of Education
in Science and Mathematics, NCERT, specially for their keen interest in the development
of the book and for all the administrative support. I wish to put on record my sincere
appreciation for Dr Anjni Koul, the member-coordinator of the textbook development
committee, for her extraordinary commitment and efficiency. It has been a real pleasure
working with my textbook development team and the review committee. The chosen
editorial team worked extremely hard, on tight deadlines, to bring the book close to
the shape that we dreamt of. Fruitful discussions with some members of the MHRD
Monitoring Committee helped in providing the final touches to the book. I do not have
the words to acknowledge the professional and personal inputs I received from some
of my close friends during the preparation of this book. We warmly welcome comments
and suggestions for improvement from our readers.

Rupamangart GHOSH

Professor of Physics

School of Physical Sciences
Jawaharlal Nehru University
New Delhi

(viii)
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“Facts are not science — as the dictionary is not literature.”

CHAPTER 1

Chemical Reactions
and Equations

Martin H. Fischer

onsider the following situations of daily life and think what happens

when —

milk is left at room temperature during summers.
an iron tawa/pan/nail is left exposed to humid atmosphere.

grapes get fermented.
food is cooked.

food gets digested in our body.

we respire.

In all the above situations, the nature and the identity of the initial
substance have somewhat changed. We have already learnt about physical
and chemical changes of matter in our previous classes. Whenever a chemical
change occurs, we can say that a chemical reaction has taken place.

You may perhaps be wondering as to what is actually meant by a

Activity 1.1

CAUTION: This Activity needs
the teacher’s assistance. It
would be better if students
wear suitable eyeglasses.
Clean a magnesium ribbon
about 3-4 cm long by rubbing
it with sandpaper.

Hold it with a pair of tongs.
Burn it using a spirit lamp or
burner and collect the ash so
formed in a watch-glass as
shown in Fig. 1.1. Burn the
magnesium ribbon keeping it
away as far as possible from
your eyes.

What do you observe?

chemical reaction. How do we come to know that a chemical reaction
has taken place? Let us perform some activities to find the answer to
these questions.

Watch-glass

Magnesium
oxide

| /
Figure 1.1

Burning of a magnesium ribbon in air and collection of magnesium
oxide in a watch-glass
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Activity 1.2

Take lead nitrate
solution in a test
tube.

Add potassium
iodide solution
to this.

What do you
observe?

#————— Cork

Glass tube

Conical flask

O R S
L &

Figure 1.2

Formation of hydrogen
gas by the action of
dilute sulphuric acid on
zinc

You must have observed that magnesium ribbon burns with a
dazzling white flame and changes into a white powder. This powder is
magnesium oxide. It is formed due to the reaction between magnesium
and oxygen present in the air.

Activity 1.3

Take a few zinc granules in a conical flask or a test tube.
Add dilute hydrochloric acid or sulphuric acid to this
(Fig. 1.2).

CAUTION: Handle the acid with care.

Do you observe anything happening around the zinc
granules?

Touch the conical flask or test tube. Is there any change in
its temperature?

From the above three activities, we can say that any of
the following observations helps us to determine whether
a chemical reaction has taken place —

change in state

change in colour
evolution of a gas
change in temperature.

As we observe the changes around us, we can see
that there is a large variety of chemical reactions taking
place around us. We will study about the various types
of chemical reactions and their symbolic representation

Dilute sulphuric acid i this Chapter.

Zinc granules

1.1 CHEMICAL EQUATIONS

Activity 1.1 can be described as — when a magnesium ribbon is burnt in
oxygen, it gets converted to magnesium oxide. This description of a
chemical reaction in a sentence form is quite long. It can be written in a
shorter form. The simplest way to do this is to write it in the form of a
word-equation.

The word-equation for the above reaction would be —

Magnesium + Oxygen — Magnesium oxide (1.1)
(Reactants) (Product)

The substances that undergo chemical change in the reaction (1.1),
magnesium and oxygen, are the reactants. The new substance is
magnesium oxide, formed during the reaction, as a product.

A word-equation shows change of reactants to products through an
arrow placed between them. The reactants are written on the left-hand
side (LHS) with a plus sign (+) between them. Similarly, products are
written on the right-hand side (RHS) with a plus sign (+) between them.
The arrowhead points towards the products, and shows the direction of
the reaction.

Science
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1.1.1 Writing a Chemical Equation

Is there any other shorter way for representing chemical equations?
Chemical equations can be made more concise and useful if we use
chemical formulae instead of words. A chemical equation represents a
chemical reaction. If you recall formulae of magnesium, oxygen and
magnesium oxide, the above word-equation can be written as —

Mg + 0O, — MgO (1.2)

Count and compare the number of atoms of each element on the
LHS and RHS of the arrow. Is the number of atoms of each element the
same on both the sides? If yes, then the equation is balanced. If not,
then the equation is unbalanced because the mass is not the same on
both sides of the equation. Such a chemical equation is a skeletal
chemical equation for a reaction. Equation (1.2) is a skeletal chemical
equation for the burning of magnesium in air.

1.1.2 Balanced Chemical Equations

Recall the law of conservation of mass that you studied in Class IX; mass
can neither be created nor destroyed in a chemical reaction. That is, the
total mass of the elements present in the products of a chemical reaction
has to be equal to the total mass of the elements present in the reactants.

In other words, the number of atoms of each element remains the
same, before and after a chemical reaction. Hence, we need to balance a
skeletal chemical equation. Is the chemical Eq. (1.2) balanced? Let us
learn about balancing a chemical equation step by step.

The word-equation for Activity 1.3 may be represented as —

Zinc + Sulphuric acid — Zinc sulphate + Hydrogen

The above word-equation may be represented by the following
chemical equation -

Zn +H,SO, —» ZnSO, + H, (1.3)

Let us examine the number of atoms of different elements on both
sides of the arrow.

Element Number of atoms in Number of atoms
reactants (LHS) in products (RHS)

ocuwmy
S =N~
S =N~

As the number of atoms of each element is the same on both sides of
the arrow, Eq. (1.3) is a balanced chemical equation.

Let us try to balance the following chemical equation —
Fe + H,O —» Fe, O, + H, (1.4)

Chemical Reactions and Equations
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Step I: To balance a chemical equation, first draw boxes around each
formula. Do not change anything inside the boxes while balancing the
equation.

Fe| + |H,0| - [Fe,0,| +|H (1.5)

374 2

Step II: List the number of atoms of different elements present in the
unbalanced equation (1.5).

Element Number of atoms Number of atoms
in reactants (LHS) in products (RHS)

Fe 1 S
H 2 2
(@) 1 4

Step III: It is often convenient to start balancing with the compound
that contains the maximum number of atoms. It may be a reactant or a
product. In that compound, select the element which has the maximum
number of atoms. Using these criteria, we select Fe,O, and the element
oxygen in it. There are four oxygen atoms on the RHS and only one on
the LHS.

To balance the oxygen atoms —

Atoms of In reactants
oxygen

(i) Initial 1 (in H,0) 4 (in Fe,0O,)
(ii) To balance 1x4 4

To equalise the number of atoms, it must be remembered that we
cannot alter the formulae of the compounds or elements involved in the
reactions. For example, to balance oxygen atoms we can put coefficient
‘4’ as 4 H,0 and not H,0, or (H,0),. Now the partly balanced equation
becomes -

Fe| + 4[H,0| = [Fe,0,| + [H,] (1.6)
2 3 2

4 (partly balanced equation)

Step IV: Fe and H atoms are still not balanced. Pick any of these elements
to proceed further. Let us balance hydrogen atoms in the partly balanced
equation.

To equalise the number of H atoms, make the number of molecules
of hydrogen as four on the RHS.

Atoms of
hydrogen

(i) Initial 8 (in 4 H,0) 2 (in H)
(ii) To balance 8 2 X4

The equation would be -
(1.7)

2 (partly balanced equation)

Fe|+ 4 |[H,0| - [Fe,0,| + 4[H

Science
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Step V: Examine the above equation and pick up the third element
which is not balanced. You find that only one element is left to be
balanced, that is, iron.

Atoms of In reactants In products
iron

(i) Initial 1 (in Fe) 3 (in Fe,0))
(ii) To balance 1x3 3

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

3 [Fe]+ 4 [H,0] 5[Fe,0] + 4 (1.8)

Step VI: Finally, to check the correctness of the balanced equation, we
count atoms of each element on both sides of the equation.

(1.9)

(balanced equation)

3Fe + 4H,0 — Fe,O, + 4H,

The numbers of atoms of elements on both sides of Eq. (1.9) are
equal. This equation is now balanced. This method of balancing chemical
equations is called hit-and-trial method as we make trials to balance
the equation by using the smallest whole number coefficient.

Step VII: Writing Symbols of Physical States Carefully examine
the above balanced Eq. (1.9). Does this equation tell us anything about
the physical state of each reactant and product? No information has
been given in this equation about their physical states.

To make a chemical equation more informative, the physical states
of the reactants and products are mentioned along with their chemical
formulae. The gaseous, liquid, aqueous and solid states of reactants
and products are represented by the notations (g), (1), (aq) and (s),
respectively. The word aqueous (aq) is written if the reactant or product
is present as a solution in water.

The balanced Eq. (1.9) becomes

3Fe(s) + 4H,0(g) — Fe,O,(s) + 4H,(g) (1.10)

Note that the symbol (g) is used with H,O to indicate that in this
reaction water is used in the form of steam.

Usually physical states are not included in a chemical equation unless
it is necessary to specify them.

Sometimes the reaction conditions, such as temperature, pressure,
catalyst, etc., for the reaction are indicated above and/or below the arrow
in the equation. For example —

CO(g) + 2H,(g)—>203M , oy oH() (1.11)

Sunlight
6CO, (aq) +12H,0() % CeH,,06(aq) +60,(aq) +6H,0() (1.12)

(Glucose)

Using these steps, can you balance Eq. (1.2) given in the text earlier?

Chemical Reactions and Equations
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Q U E S§ T T O N S

chloride.

water.

1. Why should a magnesium ribbon be cleaned before burning in air?
2. Write the balanced equation for the following chemical reactions.
(i) Hydrogen + Chlorine — Hydrogen chloride

(ii) Barium chloride + Aluminium sulphate — Barium sulphate +

(iii) Sodium + Water — Sodium hydroxide + Hydrogen

3. Write a balanced chemical equation with state symbols for the
following reactions.

(i) Solutions of barium chloride and sodium sulphate in water react
to give insoluble barium sulphate and the solution of sodium

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

Aluminium chloride

Figure 1.3
Formation of slaked
lime by the reaction of
calcium oxide with
water

1.2 TYPES OF CHEMICAL REACTIONS

We have learnt in Class IX that during a chemical reaction atoms of one
element do not change into those of another element. Nor do atoms
disappear from the mixture or appear from elsewhere. Actually, chemical
reactions involve the breaking and making of bonds between atoms to
produce new substances. You will study about types of bonds formed
between atoms in Chapters 3 and 4.

1.2.1 Combination Reaction

/A Activity 1.4

Take a small amount of calcium oxide
or quick lime in a beaker.

Water Slowly add water to this.

Touch the beaker as shown in Fig. 1.3.
Do you feel any change in temperature?

Calcium oxide

Calcium oxide reacts vigorously with water to produce slaked lime
(calcium hydroxide) releasing a large amount of heat.

CaO(s) + H,0() — Ca(OH),(aq) + Heat (1.13)
(Quick lime) (Slaked lime)

In this reaction, calcium oxide and water combine to form a single
product, calcium hydroxide. Such a reaction in which a single product
is formed from two or more reactants is known as a combination reaction.

Science
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Ca(OH),(aq) +CO,(g — CaCO,(s) +H,0()
(Calcium (Calcium
hydroxide) carbonate)

\_

A solution of slaked lime produced by the reaction 1.13 is used for whitewashing
walls. Calcium hydroxide reacts slowly with the carbon dioxide in air to form a thin
layer of calcium carbonate on the walls. Calcium carbonate is formed after two to
three days of whitewashing and gives a shiny finish to the walls. It is interesting to note
that the chemical formula for marble is also CaCO.,,.

(1.14)

Let us discuss some more examples of combination reactions.
() Burning of coal

C(s) +O,(g — CO,(g (1.15)
(ii) Formation of water from H,(g) and O,(g)
2H,(g) + O,(g) —» 2H,0() (1.16)

In simple language we can say that when two or more substances
(elements or compounds) combine to form a single product, the reactions
are called combination reactions.

In Activity 1.4, we also observed that a large amount of heat is evolved.
This makes the reaction mixture warm. Reactions in which heat is
released along with the formation of products are called exothermic
chemical reactions.

Other examples of exothermic reactions are —

() Burning of natural gas

CH,(g) + 20, (g) > CO, (g) + 2H,0 (g) (1.17)
(i) Do you know that respiration is an exothermic process?

We all know that we need energy to stay alive. We get this energy
from the food we eat. During digestion, food is broken down into simpler
substances. For example, rice, potatoes and bread contain
carbohydrates. These carbohydrates are broken down to form glucose.
This glucose combines with oxygen in the cells of our body and provides
energy. The special name of this reaction is respiration, the process of
which you will study in Chapter 6.

C,H O/ (ag) + 60,(aq) — 6CO,(ag) + 6H,0O(l) + energy (1.18)

1276
(Glucose)

(il The decomposition of vegetable matter into compost is also an
example of an exothermic reaction.
Identify the type of the reaction taking place in Activity 1.1, where
heat is given out along with the formation of a single product.

Chemical Reactions and Equations
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Wafting gas gently 1.2.2 Decomposition Reaction

towards nose

Activity 1.5

Take about 2 g ferrous sulphate crystals
in a dry boiling tube.

Note the colour of the ferrous sulphate
Do not point

the mouth of Boiling tube CryStaII'IS' boili b he fl ¢

boiling tube Ferrous sulphate Heat the boiling .tlll e over the flame p

at your neighbours crystals a burner or spirit lamp as shown in
or yourself Fig. 1.4

Burner Observe the colour of the crystals after
heating.

Figure 1.4 . Have you noticed that the green colour of the ferrous sulphate crystals
Correct way of heating . .

the boiling tube has changed? You can also smell the characteristic odour of burning
containing crystals sulphur.

offerrous sulphate

and of smelling the 2FeSO,(s) mieat, Fe,O,(s) + SO,(g) + SO,(g) (1.19)
odour (Ferrous sulphate) (Ferric oxide)

In this reaction you can observe that a single reactant breaks down
to give simpler products. This is a decomposition reaction. Ferrous
sulphate crystals (FeSO,. 7H,0) lose water when heated and the colour
of the crystals changes. It then decomposes to ferric oxide (Fe,O,),
sulphur dioxide (SO,) and sulphur trioxide (SO,). Ferric oxide is a solid,
while SO, and SO, are gases.

Decomposition of calcium carbonate to calcium oxide and carbon
dioxide on heating is an important decomposition reaction used in
various industries. Calcium oxide is called lime or quick lime. It has
many uses — one is in the manufacture of cement. When a decomposition
reaction is carried out by heating, it is called thermal decomposition.

CaCo,(s) muffieat,  CaO(s) + CO,(g) (1.20)

(Limestone) (Quick lime)

Another example of a thermal decomposition reaction is given
in Activity 1.6.

A pair of tongs
Boiling tube

Activity 1.6

Lead nitrate
Take about 2 g lead nitrate powder in a boiling
tube.

= Hold the boiling tube with a pair of tongs and
heat it over a flame, as shown in Fig. 1.5.

m What do you observe? Note down the change,
if any.

You will observe the emission of brown fumes.

Figure 1.5
Hc’i ting of lead nitrate and These fumes are of nitrogen dioxide (NO,). The
emission of nitrogen dioxide reaction that takes place is -

8 Science
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2Pb(NO,),(s) qfieat, 2PbO(s) + 4NO,(g) + O,(g) (1.21)

(Lead

Let us perform some more decomposition reactions as given in

nitrate) (Lead oxide) (Nitrogen
dioxide)

Activities 1.7 and 1.8.

Activity 1.7

Take a plastic mug. Drill two holes at its
base and fit rubber stoppers in these holes.
Insert carbon electrodes in these rubber
stoppers as shown in Fig. 1.6.

Connect these electrodes to a 6 volt
battery.

Fill the mug with water such that the
electrodes are immersed. Add a few drops
of dilute sulphuric acid to the water.
Take two test tubes filled with water and
invert them over the two carbon electrodes.
Switch on the current and leave the
apparatus undisturbed for some time.
You will observe the formation of bubbles

(Oxygen)

Oxygen

= Hydrogen
Test tube o
— |- o Water

Graphite rod

\&— Water

Rubber stopper

Anode
Switch A

at both the electrodes. These bubbles displace water in the

test tubes.

Is the volume of the gas collected the same in both the test tubes?
Once the test tubes are filled with the respective gases, remove

them carefully.

Test these gases one by one by bringing a burning candle close

to the mouth of the test tubes.

CAUTION: This step must be performed carefully by the teacher.

What happens in each case?
Which gas is present in each test tube?

Activity 1.8

Take about 2 g silver chloride in a china dish.
What is its colour?
Place this china dish in sunlight for some time

(Fig. 1.7).

Cathode

Figure 1.6
Electrolysis of water

Sunlight

Observe the colour of the silver chloride after some

time.

You will see that white silver chloride turns grey in sunlight. This is
due to the decomposition of silver chloride into silver and chlorine by

light.

2AgCl(s) [ miplight  2Ag(s) + CL(g)

Chemical Reactions and Equations
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China dish

Silver chloride

Figure 1.7

Silver chloride turns grey
in sunlight to form silver
metal



Silver bromide also behaves in the same way.

2AgBr(s) O fipight  2Ag(s) + Br,(g) (1.23)

The above reactions are used in black and white photography.
What form of energy is causing these decomposition reactions?

We have seen that the decomposition reactions require energy either
in the form of heat, light or electricity for breaking down the reactants.
Reactions in which energy is absorbed are known as endothermic
reactions.

Carry out the following Activity

Take about 2 g barium hydroxide in a test tube. Add 1 g of ammonium chloride and mix
with the help of a glass rod. Touch the bottom of the test tube with your palm. What do you
feel? Is this an exothermic or endothermic reaction?

Q U E S T I O N S

1. A solution of a substance ‘X is used for whitewashing.

(i) Name the substance X' and write its formula.

(ii) Write the reaction of the substance X’ named in (i) above with
water.

2. Why is the amount of gas collected in one of the test tubes in Activity
1.7 double of the amount collected in the other? Name this gas.

1.2.3 Displacement Reaction

Stand —— ACtiVity ].9

m Take three iron nails and clean them by

Test tube rubbing with sand paper.
o Thread m Take two test tubes marked as (A) and
(B). In each test tube, take about 10 mL

O:Qj 1 copper sulphate solution.
/\ -+————Copper sulphate m Tie two iron nails with a thread and
NH solution immerse them carefully in the copper
i sulphate solution in test tube B for
R Iron nail about 20 minutes [Fig. 1.8 (a)]. Keep one

iron nail aside for comparison.

m After 20 minutes, take out the iron nails
from the copper sulphate solution.

m Compare the intensity of the blue colour
of copper sulphate solutions in test tubes
(A) and (B) [Fig. 1.8 (b)].

() m  Also, compare the colour of the iron nails
Figure 1.8 dipped in the copper sulphate solution
(a) Iron nails dipped in copper sulphate solution with the one kept aside [Fig. 1.8 (b)].
10 Science
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D — ‘w
Copper Test tube
Iron nail <— Iron nail taken sulphate
out from copper solution — Test tube
sulphate (test tube A) stand
solution _' Reaction
mixture
(test tube B)
(b)

Figure 1.8 (b) Iron nails and copper sulphate solutions compared before and after the experiment

Why does the iron nail become brownish in colour and the blue colour
of copper sulphate solution fades?

The following chemical reaction takes place in this Activity— @
Fe(s) + CuSO,(aq) — FeSO,(aq) + Cu(s) (1.24)
(Copper sulphate) (Iron sulphate) Q

In this reaction, iron has displaced or remo nother elerhen%
copper, from copper sulphate solution. Thi ctily is kn&&

displacement reaction.
Other examples of displacement reactj
Zn(s) + CuSO,(aq) — ZnSO ( .25)
(Copper sulphate) (Zinc sul ate)
Pb(s) + CuCl,(aq) — PbCl (1.26)

(Copper chlorlde

Zinc and lead are more reactlv ements t er.' They displace
copper from its compou

1.2.4 Double Displ nt Rea

Activity 1.10 Q
m Take about 3 mL of SG?‘ sulphate
solution in a test t
® In another test tube? e _about 3 mL of
barium chlorigegsoluti
®m Mix the two s&f{s (Flg. 1.9). j
m What do yoq i3

Qhat a white substance, which is

You will ,
insoluble inYgate?, is formed. This insoluble substance

+———Test tube
containing solution
of sodium sulphate

Test tube
containing solution
of barium chloride

formed is kno as a precipitate. Any reaction that Figure 1.9
produces a precipitate can be called a precipitation reaction. Formation of barium
sulphate and sodium
Na,SO,(aq) + BaCl,(aq) - BaSO,(s) + 2NaCl(aq) (1.27) chloride
(Sodium (Barium (Barium (Sodium
sulphate) chloride) sulphate) chloride)
Chemical Reactions and Equations 11
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What causes this? The white precipitate of BaSO, is formed by the

reaction of SO2~ and Ba?*. The other product formed is sodium chloride
which remains in the solution. Such reactions in which there is an
exchange of ions between the reactants are called double displacement
reactions.

Recall Activity 1.2, where you have mixed the solutions of lead(II) nitrate

and potassium iodide.

() What was the colour of the precipitate formed? Can you name the compound
precipitated?

(ii) Write the balanced chemical equation for this reaction.

(iii) Is this also a double displacement reaction?

1.2.5 Oxidation and Reduction

China dish @ Activity 1.11
containing Wire gauze

copper power m Heat a china dish co ut 1 g
Tripod stand cgpper powder (Fig. 1. I
(] at do you obse ‘

Burner
e ol'copper M ecomes coated with
opper(Il hy has this black
ta e forme ?
becau e O is added to copper and
er oxi
Figure 1.10
Oxidation of copper to 2CuQ (1.28)
copper oxide th heated material (CuO), the black
coatipeQn the surface t wn as the reverse reaction takes place

@ Tris obtalned
S H +H, O (1.29)

oxygen during a reaction, it is said to be oxidised.
oxygen during a reaction, it is said to be reduced.
ction (1.29), the copper(ll) oxide is losing oxygen and

During this 1t
is beinged. The hydrogen is gaining oxygen and is being oxidised.
In T W#lls, one reactant gets oxidised while the other gets reduced
durin action. Such reactions are called oxidation-reduction reactions

Qdox reactions.
O Oxidation
| v
Q CuO +H, _Heat | Cu + H,0 (1.30)
| A ’
Reduction

Some other examples of redox reactions are:

If a substance

ZnO+C — Zn+CO (1.31)
MnO, +4HCl - MnCl, +2H,0 + Cl, (1.32)
12 Science
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In reaction (1.31) carbon is oxidised to CO and ZnO is reduced to Zn.
In reaction (1.32) HCl is oxidised to Cl, whereas MnO, is reduced to MnCl,.

From the above examples we can say that if a substance gains oxygen
or loses hydrogen during a reaction, it is oxidised. If a substance loses
oxygen or gains hydrogen during a reaction, it is reduced.

Recall Activity 1.1, where a magnesium ribbon burns with a dazzling flame in air (oxygen)
and changes into a white substance, magnesium oxide. Is magnesium being oxidised or
reduced in this reaction?

1.3 HAVE YOU OBSERVED THE EFFECTS OF OXIDATION
REACTIONS IN EVERYDAY LIFE?

1.3.1 Corrosion

You must have observed that iron articles are shiny when new, but get
coated with a reddish brown powder when left for some time. This process
is commonly known as rusting of iron. Some other metals also get

tarnished in this manner. Have you noticed the colour of the coating Q@

formed on copper and silver? When a metal is attacked by substances
around it such as moisture, acids, etc., it is said j# corrode and thi,
process is called corrosion. The black coating orfSiNgr and the dree

coating on copper are other examples of corrog

Corrosion causes damage to car bodies, w1 railing
and to all objects made of metals, specialf tlgosf iron. C8 @ of
iron is a serious problem. Every year s amm%D ey is
0

spent to replace damaged iron. You vffll lear ore abo®§c sion in

Chapter 3.
1.3.2 Rancidity %
Have you ever tasted or sipglt the f®/oil COHQ ood materials left

for a long time?

When fats and oils a! sed, the ome rancid and their smell
and taste change. Us substar\%rhich prevent oxidation
(antioxidants) are added to food &gy img fats and oil. Keeping food
in air tight containers helps to slo % oxidation. Do you know that
chips manufacturers usually flush ®ags of chips with gas such as
nitrogen to prevent the chip getting oxidised ?

& E S T T O N S
1. Why d olour of copper sulphate solution change when

an iron s dipped in it?
2. G@Xample of a double displacement reaction other than
e

the given in Activity 1.10.

3. Identify the substances that are oxidised and the substances
that are reduced in the following reactions.

(i) 4Na(s) + O,(g) — 2Na,O(s)
(ii) CuO(s) + H,(g) — Cul(s) + H,0(l)

Chemical Reactions and Equations 13
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A complete chemical equation represents the reactants, products and their physical
states symbolically.

A chemical equation is balanced so that the numbers of atoms of each type involved
in a chemical reaction are the same on the reactant and product sides of the
equation. Equations must always be balanced.

In a combination reaction two or more substances combine to form a new single
substance.

Decomposition reactions are opposite to combination reactions. In a decomposition
reaction, a single substance decomposes to give two or more substances.

Reactions in which heat is given out along with the products are called exothermic
reactions.

Reactions in which energy is absorbed are known as endothermic reaction

When an element displaces another element from its compound, a dis t
reaction occurs.

Two different atoms or groups of atoms (ions) arg exchanged in dou%cement

reactions. . 6
Precipitation reactions produce insolublegalts? \

Reactions also involve the gain or 1 en or hydr&ge® by substances.
Oxidation is the gain of oxygen or log€ ofhWrogen. R 15 the loss of oxygen

or gain of hydrogen. 0

2 ’
@ A
Which of the sta about action below are incorrect?
2PbO(s) + C(s) — 2Pb(s) +,C
(@ Leadis getting reduc
(b) Carbon dioxide iggettin@oxidised.
() Carbon is getti @
(d) Lead oxide i®\get
@ ( d (b)
o C]
b) and (c)
Al — AlO, + 2Fe
The above reaction is an example of a
(@) combination reaction.
(b) double displacement reaction.
/
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Chemical Reactions and Equations

10.
11.

() decomposition reaction.
(d displacement reaction.

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

(@ Hydrogen gas and iron chloride are produced.
(b) Chlorine gas and iron hydroxide are produced.
() Noreaction takes place.

(d) Iron salt and water are produced.

What is a balanced chemical equation? Why should chemical equations be
balanced?

Translate the following statements into chemical equations and then balangg them.
(@ Hydrogen gas combines with nitrogen to form ammonia. b
(b) Hydrogen sulphide gas burns in air to give water and sulpur digss

(c) Barium chloride reacts with aluminium sulphate to give E@h

loride
and a precipitate of barium sulphate.

(d Potassium metal reacts with water tggfive potassium ‘hy%

gas. \
Balance the following chemical equa \
(@ HNO,+Ca(OH), - Ca(NO,) Q

d hydrogen

(b) NaOH +H,SO, — Na,S
() NaCl+AgNO, — Ag¢l
(d BaCl,+H,SO, -,

Write the balanced chen®gal €quation, @ lowing reactions.

(@ Calcium ide + Carbon a§ — Calcium carbonate + Water

(b) Zinc + Si ate — Ziggnitrate + Silver

() Aluminiu opper ch@ — Aluminium chloride + Copper

(d Barium chloride + @m sulphate — Barium sulphate + Potassium chloride
Write the balanced chemic®*equation for the following and identify the type of

reaction in each caQ
(@) Potassiur% (aq) + Barium iodide(aq) — Potassium iodide(aq) +

Barium bromide(s)

%ate(s) — Zinc oxide(s) + Carbon dioxide(g)

3

Why is respiration considered an exothermic reaction? Explain.

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

2024-25
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12.

13.

14.

15.
16.

17.

18.
19.
20.

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

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

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

What do you mean by a precipitation reaction? Explain by giving examples.
Explain the following in terms of gain or loss of oxygen with two examples each.
(a) Oxidation
(b) Reduction

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

Why do we apply paint on iron articles?

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

Explain the following terms with one example each. @
(@) Corrosion
(b) Rancidity

A4 J

Perform the following activity. { %!

Take four beakers and label

Put 25 mL of water in A, B%akers sulphate solution in beaker D.
Measure and record the temp®ature of %d contained in the beakers above.
Add two spatulas
sulphate and fine\j

assium sulphat mmonium nitrate, anhydrous copper
jJlings to l@fﬂ*s A, B, C and D respectively and stir.

Finally measure and ature of each of the mixture above.

Fecord the t
Find out which reactions are elc and which ones are endothermic in nature.

16
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