“Facts are not sclence — as the dictionary is not literature.”

CHAPTER 1

Chemical Reactions
and Equations

Martin H. Fischer

onsider the [ollowing situations of daily life and think what happens

when —

mlilk is lefl at Toom temperature during summers.
an fron tawa/pan/nail 1s left exposed to humid atmosphere.

grapes get fermented.
food 1s cooked.

food gets digested tn our body.

we respire.

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

You may perhaps be wondering as Lo what is aclually meant by a

Activity 1.1

CAUTTION: This Aclivity needs
the teacher's assistance. IL
would be better if sindenis
wear suliable eyeglasses.

* Clean a magnesium ribbon
about 3-4 cm long by rubbing
Il wilh sandpaper.

Hold 1t with a pair of tongs.
Burn it using a spirit lamp or
burmer and cellect the ash so
formed in a watch-glass as
shown In Fig. 1.1. Burn the
magnesium ribbon keeping 1L
away as [ar as possible from
YOUT eyes.

.+ What do you observe?

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

Magnesnun
ribbon

Watch-glass

: = Magnesium
oeicle

Figure 1.1
Brrning of a magnesium ribbon in air and collection of magnesiuom
axdde ina watch-gloss
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You must have observed thalt magnesium ribbon burns with a
dazzling white flame and changes into a white powder. This powder is
magnesium oxide. It is lormed due to the reaction between magnesium
and oxygen present in the air.,

Activity 1.2 Activity 1.3
Take lead nitrate Take a lew zinc granules in a conical flask or a test tube.
solution o a test Add difute hydrochloric acld or sulphuric acid te this
tube. (Fig. 1.2).
Add polassium CAUTION: Handle the actd with care.
lodide sohitlon Do you observe anylhing happening around the zine
lo this. granules?
What do you Touch the conical flask or test tube. Is there any change in
ohservie? its lemperalure?

From the above three activities. we can say that any of
the lollowing observations helps us to determine whether
a chemical reaction has taken place -

Caork
e change in state
Glass tube = 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 aboul the various types
of chemical reactions and their symbolic representation
Dilute sulphuric ocid  n this Chapler.

Zine granules

1.1 CHEMICAL EQUATIONS
Formation of hydrogen

F Activity 1.1 can be described as —when a magnesium ribbon is burnt in
gas by the action of
dilute sulpturicacidon ~ OXYEEN. it gels converted to magnesium oxide. This description of a
e chemical reaction in a sentence form is quite long. It can be wriltenin a
sherter form. The simplest way to do this is to wrile it in the form ol a
word-equation.
The word-equation for the above reaction would be —

Comical flask

Figure 1.2

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 subslance 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 lefi-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.

2 Sclence
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1.1.1 Writing a Chemical Equation

Is there any other shorler way lor representing chemical equations?
Chemical eguations can be made more concise and useful if we use
chemical formulae instead ol words. A chemical equation represenits a
chemical reaction. If you recall formulae of magnesium, oxygen and
magnesium oxide, (he above word-equation can be written as —

Mg + O, — MgO (1.2)

Count and compare the number ol aloms 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. Il not,
then the equation is unbalanced because the mass is nol the same on
both sides of the equalion. Such a chemical equalion 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 thal you studied in Class IX: mass
can neither be created nor destroyed in a chemical reaction. Thal is, the
Lotal mass of the elemenis present in the products of a chemical reaction
has Lo be equal (o the lolal mass of the elemenis 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? Lel us
learn aboul balancing a chemical equation step by step.

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

Zine + Sulphuric acid — Zince sulphate + Hydrogen

The above word-equation may be represented by the [ollowing
chemical equation —

Zn + H,S0, — ZnSO, + H, (1.3)

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

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

H 2 2
=] 1 1
O 4 4

As (he 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 [ollowing chemical equation —
Fe+HO »FeO,+H, (1.4)

Chemiral Reaciions 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
equaltion.

Fe| + [H,0| - [Fe0,| +|H (1.5)

34 2

Step II: List the number of atoms ol diflereni elements present in the
unbalanced equation (1.5].

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

Fe 1 3
H 2 2
(o] 1 4

Step IIT: It is often convenient to siart balancing with the compound
that contains the maximum number of atoms. [t may be a reaclani ora
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 il. There are four oxygen atoms on the RHS and only one on
the LHS.

To balance the oxygen atoms —

Atoms of In reactants In products
oxXygen

0 el NG00 L0l 40010
(1) To balance 1x4. - 4

To equalise the number of atoms. it must be remembered thatl we
cannol alter the formulae of the compounds or elements involved in the
reactions. For example, Lo balance oxygen aloms we can put coefficient
‘4 as4 H,0 and nol H,0, or (H,0),. Now the partly balanced equalion
becomes —

F - - (1.6)
el + 4H.O)=2 |Fe0,| + [H,

1 1 [partly balanced equaiion)

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 ol H atoms. make (he number of molecules
ol hydrogen as four on the RHS.

Atoms of In reactants In products
= el el

(1) Initial & (in 4 H,0) 2 (in H,)
() To balance 8 2x4
The equation would be —
: — (1.7)
Fe |+ 4 H?Di 3 if’ e,0,| + 4H, (partly batanced equation)
Sclence
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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.

ifromn

(1) mmitiat 1 (in Fe) 3 (In Fe,0,)
{1} To balance 1x3 3

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

3 [Fe]+ 4 [H0] 5[Fe0] + 4 (1.8)

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

(1.9)
(balanced equation]

The numbers ol aloms ol elementis on both sides of Eq. (1.9) are
equal. This equation is now balanced. This method of balancing chemieal
equalions is called hit-and-trial method as we make trials (o balance
the equation by using the smallest whole number coeflicient.

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 slates.

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), (). (ag) and (s),
respectively. The word aqueous (aq) is written il the reactant or product
is present as a solution in waler.

The balanced Eq. (1.9) becomes

3Fefs) + 4H,0(g) — Fe,0,(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 inchuded in a chemical equation unless

it is necessary Lo specify them.

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

COlg) + ZH, (@) 222, oy, OH(Y) (111

Sunlight
hloropioydl

3Fe + 4H,0 — Fe O, + 4H,

600, lag) +12H,0(1 CeH,,0¢(ag) +60,{aq)+6H,00) (1.12)

oL |

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

Chemiral Reacilons and Equations
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D U E ST L O N 8

chloride.

waler.

l. Why should a magnestum ribbon be cleaned before buming n atr?
13 Write the balanced equation for the following chemical reactons

{1} Hydrogen + Chlgrine — Hydrogen chloride

(If) Barium chloride + Aluminium sulphale — Barium sulphate +

(1) Sodium + Waler — Sodlum hydroxide + Hydrogen

3 Wrile a balanced chemical equation with siate symbols lor the
[ollowing reactions.

i) Solullons of barium chloride and sodium sulphate in water reacl
lo give Iosoluble barfum sulphate and the seolutlon of sodiinm

(1) Sedium hydroxide solutton (In waler] reacls with hydrochlorie
acld solutlon [In waler) o produce sodium chiloride solullon and

Ahmminiimm chloride

Figure 1.3
Formation of siaked

lime by the reaction of
calcium oxide with

waier

1.2 TYPES OF CHEMICAL REACTIONS

We have learnt in Class [X 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 Lo
produce new substances. You will study aboul types of bonds formed
between atoms in Chapters 3 and 4.

1.2.1 Combination Reaction

Activity 1.4

» Take a small amount of calclum oxide

or quick lime in a beaker.

Water « Slowly add water Lo this.
Touch the beaker as shown In Fig. 1.3.

T Do you feel any change n temperature?

= Bealoer:

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

Cals) + H,Ofl) — CalOH},laq) + Heat (1.13)
(Cuick lime) Slaked lime)

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

Sclence
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A solution of slaked lime produced by the reaction 1.13 is used [or whilewashing
walls. Calcium hydroxide reacis slowly with the carbon dioxide in air to form a thin
layer of calcium carbonate on the walls. Calcium carbonate is formed alter 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,.

Ca(OH)(aq) +CO,(® — CaCO(fs) +H,O( (1.14)
(Calcium (Calcium
hydroxide) carbomate)
. =

Do You Know?

Let us discuss some more examples of combination reactions.

{ii Burning of coal

Cis} + O,(g) — CO,g) (1.15)
{iijy Formation of water from H (g} and O, (g}
2H, (g} + O,[g} — 2H,0(1) (1.16)

In simple language we can say thal 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 exothermiec reactions are —

() Burning of natural gas

CH,(g) + 20, (g »CO, (g + 2H 0 (g} (L.17)
(ii) Do you know that respiration is an exothermic process?

We all know that we need energy to slay alive. We gel this energy
from the food we eat. During digestion, food is broken down into simpler
subsiances. For example, rice, polatoes and bread conlain
carbohydrales. These carbohydrales are broken down to lorm glhicose.
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,,0laq) + 60 faq) — 6CO,(aq) + BH,O + energy (1.18)

[Glicose)

(iify 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.

Chemiral Reaciions and Equations 7
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Wathing gas genltly
towarde nose

Dowmol point
the mounth af
boiling tube
at your neaghbours
oF yourseif

Figure 1.4

Correct way of Aeating
the bailing tithe
cnmtaining crystals
afferrous sulphate
and of smellfng the
odonr

A pair of longs

1.2.2 Decomposition Reaction
Activity 1.5

Take about 2 g ferrous sulphate crystals

in a dry boiling tube.
Note the eolour of the ferrous sulphate
Botdmg tube erystals. =
Werviish bt Heat the boiling tube over the flame of
rrystals a burnmer or spirit lamp as shown in
Fig 14
Observe the colour of the crystals after
heating. '

Have you noticed that the green colour of the ferrous sulphate crystals
has changed? You can also smell the characteristic odour of burning
sulphur.

2FeS0,(s) 0 HeAlo, Fe,O.(s) + SO,l@ + SO.(@ (1.19)
[Fermous sulphate) (Ferric oxide]

I this reaction you can cbserve that a single reactant breaks down
to give simpler products. This is a decomposition reaction. Ferrous
sulphate crystals [FESG‘. 71—[201 lose water when heated and the colour
of the crystals changes. 1t then decomposes to ferric oxide (Fe,0,).
sulphur dioxide (SO,) and sulphur trioxide (SO,). Ferric oxide is a solid,
while 50, and 50, 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 guick 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) o HeAla, Cal(s) + CO.(g 1.20)
{Lime=stone] [Quink Hme)

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

DR Actlvity 1.6

Take about 2 g lead nitrate powder in a boiling
tube:

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

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

You will observe the emission of brovn fumes.

Figure 1.5 ; e
Heating of fead nttrate and These fumes are of nitrogen dioxide (NO_). The
emission of nitrogen dioxdde reaction that takes place is —

B Seience
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2Pb(NO.),(s) o Heal o, 2PbO(s) + 4NO,(@ + O,@ (L21)

{Lead

mitrate) (Lead oxide] (Nimogen
dipxide)

[Oxygen)

Let us perform some more decomposition reactions as given in
Activities 1 7and 1. 8.

Activity 1.7

® Place this china dish in sunlight for some Sme

Take a plastHe mug Drdill two holes at iis

e

base and fit rubber stoppers in these holes. Oxygen o [lydrogen
In=sert carbon electrodes in theze rubber

stoppers as shown in Fig. 1.6 Test tube——=: L 1= e
Connect these electrodes to a 6 volt =

battery. Ciraphite Tod e Water
Fill the mug with water such that the

electrodes are immersed. Add a few drops Hubber stopper
of dilute sulphuric acid to the water.

Take two test tubes filled with water and Anode Cathode
invert them over the two carbon electrodes. ?I;

Switch on the current and leave the Switeh %

apparatus undisturbed for some time:

rou will ebserve the formation of bubbles Figure 1.6

at both the electrodes. These bubbles displace water in the Electrolysis of water

test tubes.

I=s the volume of the gas collected the same in'both the test tubes?
Onee the test tubes are filled with the respective gases. remove

them carefully.

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

to the mouth of the test tubes.

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

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

Actlvity 1.8

Take about 2 g =silver chloride in a china dish.

What is its colour?

Fig. 1.7).

Observe the colour of the silver chloride after some

time.

Chana digh
Silver chiomde

Figure 1.7

You will see that white silver chloride turns grey in sunlight. Thisis  gyrer chijoride firns grev
due to the decomposition of silver chloride into silver and chlorine by {n sunlight fo form silver

light.

Chemical Reactions and Eguations
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Silver bromide also behaves in the same way.

2AgBris) ) BMRlEhL 9 Ag(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

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 de you
feel? Is this an expthermic or endothermic reaction? \

Q U E S T 1T O N S

I A solotion of a substance 'YX is used for whitewashing

(i} Name the substance "X and write its formula.
[ii] Write the reaction of the substanee "X named in (i above with
water

b

Why i= the amount of gas collected in one of the test ubes in Activity
1.7 double of the amount collected in the other? Name this gas.

1.2.3 Displacement Reaction

Stand —— Activity 1.9

= Take thiee iron tails and clean them by
Test tuba Tubbing with sand paper.
8 Tske two test tubes marked as (A} and

- X (B). In each test tube, take about 10 mL
@ZQ: { copper sulphate =olution.

; it ttte = Tie two iron nails with a thread and

solulion immerse them ecarefully in the copper

sulphate solution in test tube B for
Irom nail about 20 minutes [Fig. 1.8 [a)]. Keep one

irom nail aside for comparison.

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

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

laf = Mﬂn,eomparethgmlnmuft_hl:in}nuaﬂs
Figure 1.8 dipped in the copper _sulpl.'ﬂh: =glution
(8} fron nails dipped in copper sulphate solution with the one kept aside [Fig. 1.8 (bjl.
10 Seience
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F —_—
Copper . Test tubs
Irom nai] ——-= #——— Iron nail taken sulphate I
aut from copper safutinn — Test tube
sulphate [test tube &) stamd
SO
Beacton
s mizture
(test tube B
=4

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

Why does the iron nail become brownish in colour and the blue colour
ol copper sulphaie solution [ades?
The following chemical reaction takes place in this Activity—

Fe(s) + CuS0 (aq) — FeS0 lag) + Cu(s) (1.24)

(Copper sulphate) (irom sulphite)

In this reaction. iron has displaced or removed another element,
copper, from copper sulphate solution. This reaction is known as

displacement reaction.
Other examples of displacemenl reactions are
Zn|s) + CuSO,(aq) — ZnSO,(ag) + Culs) (1.25)
(Copper sulphatr)  {Zine sulplate)
Pb(s] + CuClLfag) — PbClfag) + Cuis) (1.26)

(Copper chloride)  [Leasd ehilomide)
Zinc and lead are more reactive elements than copper. They displace
copper from its compounds.

1.2.4 Double Displacement Reaction

Activity 1.10

s Take about 3 mL of sodlum sulphate
solution in a test tube.

» In another test tube, take about 3 mL of
bartum chloride sohution.

= Mix the two solutions (Fig. 1.9).

= What do you observe?

cantaming solution
of sodhum sulphale

Test tube
roniaming saluiion

You will observe that a white substance, which is ofbarium chloride

insoluble in water, is [ormed. This inscluble substance

formed is known as a precipitate. Any reaction that Figure 1.9
produces a precipitale can be called a precipitalion reaction. Formation of barium
sulphate and sodium
Na 50, (ag) + Ba(’l {ag) — BaSO,{s) + 2NaCllaq) (L.27) chiloride
(Sodivm [Barium {Barium [(Sodimm
sufphale] chiorie) sulphate] ehloride)
Chemiral Reaciions and Equations 1"
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What causes this? The white precipitate of BaSO, is formed by the

reaction of SO} and Ba?*. The other product formed is sodium chloride

which remains in the solntion. Such reactions in which there is an
exchange of ions between the reactants are called double displacement
reactons.

Recall Activity 1.2. where you have mixed the solutions of lead(ll) nitrate

and polassium iodide.

{{} What was the colour of the precipitate formed? Can you name the compound
precipilated?

fii) Write the balanced chemical equation for this reaction.

fiii} Is Lhis also a double displacemenlt reaction?

1.2.5 Oxidation and Reduction

Activity 1.11

= Heat a china dish containing about 1 g

copper powder (Fig. 1.10).
= Whal do you observe?

Ching dish
containing

The surface of copper powder becomes coated with
black copper(ll) oxide. Why has this black
substance formed?

This is because oxygen is added (o copper and
copper oxide is formed.

Figure 1.10
Oxidation of copper to 2Cu+ Q. Heal | 2Cu0 (1.28)
axide 9
S If hydrogen gas is passed over Lhis heated material (Cu0). the black
coaling on the surface turns brown as the reverse reaction takes place
and copper is obltained.
cu0+H,— =l e+ 1,0 (1.29)
Il a substance gains oxygen during a reaction, it is said to be oxidised.
Il a substance loses oxygen during a reaction, it is said to be reduced.
During this reaction (1.29), the copper(ll) oxide is losing oxygen and
is being reduced. The hydrogen is gaining oxygen and is being oxidised.
In other words, one reaclani gets oxidised while the other gets reduced
during a reaction. Such reactions are called oxidation-reduction reactions
or redox reactions.
Oxidation
RCPARL I TP, A
| iy el (1.30)
Reduction
Some other examples ol redox reactions are:
n0+C — Zn+CO (1.31)
MnO, +4HCl—= MnCl, +2H, 0+ Cl, (1.32)
12 Sclence
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In reaction (1.31) carbon is oxidised to CO and Zn0O 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 thal if a substance gains oxygen
or loses hydrogen during a reaction, il is oxidised. Il a subsiance 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 musl have observed that iron articles are shiny when new, bul get
coated with a reddish brown powder when lefi for some time. This process
is commonly known as rusiing of iron. Some other metals also getl
tarnished in this manner. Have you noticed the colour of the coating
formed on copper and silver? When a metal is attacked by substances
around it such as moisture, acids, etc., it is said to corrode and this
process is called corrosion. The black coating on silver and the green
coating on copper are other examples of corrosion.

Corrosion causes damage to car bodies, bridges, iron railings, ships
and to all objects made of metals, specially those of iron. Corrosion of
iron is a serious problem. Every year an enormous amount of money is
spent to replace damaged iron. You will learn more about corrosion in
Chapter 3.

1.3.2 Rancidity

Have you ever tasted or smell the [at/oil containing food materials left
for a long time?

When fats and oils are oxidised, they become rancid and their smell
and lasle change. Usually substances which prevent oxidation
{antioxidants) are added (o loods containing fats and oil. Keeping lood
in air tight containers helps to slow down oxidation. Do you know that
chips manufacturers usually flush bags of chips with gas such as
nitrogen to prevent the chips from getting oxidised ?

Q U E § T 1 O N S

k- Why does the colour of copper sulphate solution change when
an fron mall is dipped fn 17

2, Slve an example of a double displacement reaction other than
the one given In Activity 1.10.

3. Identily the substances (hal are oxidised and the substances
thal are reduced in the following reactions.

(1) 4Na(s) + O g — 2Na,0{s)
{if] CuOis)+ I-I:,[g.{] — Cufs) + I-IED{II

Chemiral Reaciions and Equations
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= A complete chemical equation represents the reactantis, products and their physical
stales symbolically.

= Achemical equation is balanced so thal the numbers of atoms ol each Lype involved
in a chemical reaction are the same on Lhe reactant and producl sides ol the
equation. Equations musi always be balanced.

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

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

=  Reactions in which heat is given oul along with the products are called exothermic
reactions.
Reactions in which energy is absorbed are known as endothermic reactions.

=  When an element displaces another element from ils compound, a displacement
reaciion oceurs.

= Two different atoms or groups ol atoms (fons) are exchanged in double displacement
reactions.
Precipilation reactions produce insoluble salis.

= Reactions also involve the gain or loss of exygen or hydrogen by substances.
Oxidation is the gain of oxygen or loss of hydrogen. Reduction is the loss of oxygen

or gain of hydrogen.

m -\

1. Which of the stalemenis about the reaction below are incorrect?
2PbO0(s) + C(s) — 2Pb(s) + CO,(g}
(a) Leadisgetting reduced. |
b) Carbon dioxide is getting oxidised.
{c) Carbon is getting oxidised.
(d) Lead oxide is getting reduced.

() fa)and [b)
(1) (a)and(c)
(i) fa), (b) and (c)
(v) all

2. Fe,0,+2Al 5 ALO,+2Fe
The above reaction is an example of a
(a) combination reaction.
(b} double displacement reaction.

\ J/

14 Sclence
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[c] decomposition reaction.
([d] displacement reaction.

Whal happens when dilule hydrochloric acid is added to iron fillings? Tick the
corTecl answer.

(a) Hydrogen gas and iron chloride are produced.
(b) Chlorine gas and iron hydroxide are produced.
[c] Noreaction takes place.

(d) Iron salt and waler are produced.

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

Translate the following statements inio chemical equations and then balance them.
(a) Hydrogen gas combines with nilrogen Lo form ammonia.
(b) Hydrogen sulphide gas burns in air to give water and sulpur dioxide.

{c) Barium chloride reacts wilh aluminium sulphate to give aluminium chioride
and a precipitale of barium sulphale.

(d) Potassium meial reacts with waler to give polassinm hydroxide and hydrogen
gas.

Balance the following chemical equations,

fa] HNO,+Ca(OH), — Ca(NO,),+H,O

(b NaOH+H,50, - Na,50,+H,0

el NaCl+ AgNO, — AgCl + NaNO,

(d BaCl,+H,50, — BaS0,+HCI

Write the balanced chemical equations for the following reactions.

fa) Calctum hydroxide + Carbon dioxide — Calcium carbonate + Water

(b) Zinc + Silver nilrale — Zinc niirale + Silver

{e) Aluminium + Copper chloride — Aluminium chleride + Copper

(d) Barium chloride + Polassiom sulphate — Barium sulphate + Polassium chloride

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

{al Polassium bromidef(aqg) + Barinm iodidefag) — Polassium iodidefaq]) +

Barium bromide(s)
(b)  Zinc carbonate(s) —» Zinc oxide(s) + Carbon dicxide(g)

(c) Hydrogen(g) + Chlorine(g) — Hydrogen chloride(g)
(d) Magnesium(s) + Hydrochioric acid(ag) — Magnesium chloride{aqg) + Hydrogenig)

Whal does one mean by exothermic and endothermic reactions? Give examples.
‘Why is respiration considered an exothermic reaction? Explain.

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

Reprint 2026-27
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i 12, Write one equation each for decomposition reactions where energy is supplied in N

the form of heat, light or electricity.

13. Whal is the diflerence between displacement and double displacement reactions?
Write equations for these reactions.

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

15. Whal do you mean by a precipilation reaction? Explain by giving examples.

16. Explain the following in lerms of gain or loss of axygen wilh two examples each.
fa) Oxidation
(b) Reduction

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

18. Why do we apply painl on iron articles?
19. 0il and [at containing food items are [lushed with nitrogen. Why?
20. Explain the following terms with one example each.

[a] Corrosion
(b) Rancidity
S
Group Activity N
Perform the following activity.
#  Take [our beakers and label them as A. B, C and D.
»  Put25mLof water in A, B and C beakers and copper sulphate solution in beaker D.
#  Measure and record the temperature ol each liquid contained in the beakers above.
= Add twe spatulas of potassium sulphate. ammonium nitrate. anhydrous copper
sulphate and fine iron fillings to beakers A, B, C and D respectively and stir.
#  Finally measure and record the temperature of each of the mixiure above.
% Find out which reactions are exothermic and which ones are endothermic in nature. y,

16 Sclence
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