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CO, + H,0
Chopping wood Folding paper Breaking egg Fireworks Frying eggs Photosynthesis
Physical Changes 3ifde® ufRadst Chemical Changes ZrARIfaIe Ufdadet
No new substance is formed g o1dT UcTef gl dofdl New Substance is formed o1 Ucref defdl 8
This change is reversible This change is normally irreversible
ag ufdadst wfdadt & Ug uflada Areneaa: safdadsta &

Very little heat or light energy is absorbed or given out in A lot of heat or light energy is involved in process

Physical change S UfchdT o 9gd 3ifeidh FHTAT AT Uahrel Huif enfaics gidt &

afifdes Ufdddiel of Sgd ol HEAT U1 Ydhlel Hulf srdenfid I &t wirdt g
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Which Of The Following Is Not A Physical Change? et
Gas
(A) BT T AT | TUae T/ Melting Of Solids Into Liquids to s ontil
:  ~ . F— - & # R
(B) T hT ST W Saiieh Ut / Liquefaction Of Gases Into Liquids (/ ) e e g es
Solid \‘_'__/ Liquid

(O) Tl R fRUa / Fermentation Of Substances _ ‘ WWLQJL IRIDY

(D) AT hT T H AT Rt / Evaporation Of Liquids Into Gases

Lactic Acid
Fermentation

— Pyruvate — _ ONOHE
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jﬁ\qmtﬁﬁmmmnﬁgﬁm / Heating Of A Platinum Wire

(D <hT T(ehIAHIUT / Magnetization Of Iron

A A A A

&
A A A A

i Potassium (K)w

Sodium (Na)

More reactive than

Calcium (Ca) }— carbon extracted by

Magnesium (Mg)

\Aluminium (AIU
Carbon (C)

= B

Zinc (Zn)

Iron (Fe)

Tin (Sn)

Lead (Pb)

electrolysis

Less reactive than
> carbon extracted by
reduction

. J
Hydrogen (H)

i Copper (Cu) )

Silver (Ag)

Gold (Au)

Very unreactive
>— found in their native
state

&)



Which of the following is an example of a chemical chan —
| Chamusloy - 0 [

(A) F£4qTa / Sublimation S — q >\ Solid Gas
(B) TsheeaIeRtuT / Crystallization — ] —> & >\ 7;7&\ _g;;

(C fATSsheRTuT / Neutralization £ ot Boge
(D) ATHIA £ Distillation
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Which Of The Following Observations Helps Us Determine Whether A Chemical Reaction Has
Occurred Or Not?

(A) 3TTEAT W YEd+ / Change In State (\/)
(B) T T 3@ / Gas Emissions Q‘/ )

(C) T 9SHT / Change Color /)

(D) ¥ AT Tarehed / All These Options

o '— >
Bhes)y Freezing L J Condensing L J
' S <« <

states of matter

Ice Water — water vapour

Melting I Evaporating
: >

Solid Liquid Gas
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CHANGE IN COLOR
ZriArafates sifafdsar &t ugdarst Chemical Change

Chemical Change Takes Place, It Usually Leads To Following:

/ e d . I
1. Change IN STATE / Ucref &bt 3raeit & Ufddda < ) 8 N\ ] rai
CuSO, solution FeSO, solution
2. Change IN COLOR / 291 & ufdadal (/ ) ; S—
. / (}{d[}:ﬁ g
3. Evolution OF Gas (Gas BEING FORMED) /31er a1 faesrer | V' ) e b
dilLHC] — b 52
/ i,
4. Change IN Temperature [dTddiTel & Ufdadel ) Bt e ‘
/)
5. Formation OF PRECIPITATE /3fa8lq &bl foldAfoT K/ ) = 2
- -

= change in state

= change in colour
= evolution of a gas
= change in temperature. ) &y

TR . PR I &, N Solution Precipitation
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Tht‘ word-equation for the above reaction would be —

Magnesium + Oxygen — Magnesium oxide (1.1]
|[Reactanis) (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 produect.
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Chemical Equation - TATAfe® HHtaseur

In+ H304 — LNSO4 + Ho

[T & @i (+) e ] I [3carer & &@iF (+) Reg)
ardt 3 gl 3T
ar



Chemical Equation - TATAfe® HHtaseur

Sometimes the reaction conditions, such as temperature, pressure,
catalyst, ete., for the reaction are indicated above and/or below the arrow

in the equation. For example —
o R)u,ss;uke AT IwaoJ»a(Ak
CO(g) + 2H, (g) SN o CHL OB [1.11]

MeLss i -11 Wighl ,\ . e
ol 8 '4___],_." |.;:'l|_'jl| 1 :'lj ( ‘H“—*‘ e ll*' - [_"'!I ];‘_jl“}lil,‘ii"il.; + |'||._‘_')‘—LF lll,l T tj:.} ]__f\:'-»'l“u' | l k l‘jl

o??"c
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TS fABa et wor 6 adt 2 f AL

Chemical Reactions Are Of The Following Types

1. &ioTa 3ifafesar / combination Reaction /

2. fddiorel a1 3rqaea 3ifafesdr /| Decomposition Reaction /
3. fa=imget sifaAfdsar [ Displacement Reaction /

4. fg-fd=Agst /Double -Displacement /

5. U Td YT [ Oxidation And Reduction A

" Combination reaction )

“Combustion reaction )

[ Neutralization reaction )

Al a

NaOH H,O + NaCl

Acid + Base = H'OH*® + Sall

Displacement reaction )

K\
0980 - @90
A



1. Jaiotet 3ifafesar :- combination Reaction |

-gg 3ifafchar fAHa & a1 2t A 3ifdke ifABRS! A Uh T 3T &I A1 AT 2 ot Bt srfafohar ot daicet sifaifosar sgd &

A Reaction In Which A Single Product Is Formed From Two Or More Reactants Is Called A Combination Reaction

( Combination reaction )




Chemical Reactions (Zrarafaer srfafsharg)

Production of Slaked Lime E E3ﬂ E opl Idlcal

Calcium Oxide (Quick Lime) reacts with Water to produce Calcium Hydroxide (Slaked Lime) and Heat RIS 3iTaeTss (eI

E3HT TaTT) TTcs b AT TS hech bfcerdd grgglaess (1T g3 Iolh) 31T FHTAT Idos] dhedT &

1.2.1 Combination Reaction
CaO +H ,0 —|Ca(OH) ,

Actlvity 1.4

[*— Beaker

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?

ff
® Quicklime ( Calcium Oxide ) _ )

[ /&’/
® Hard glass beaker ‘ '
., Figure 1.3

4 o
\ \
\ \
| Formation of slaked
. ® Water | J slaked
‘ lime by the reaction of Calci id ik i Yo vtk vt d diios alaked B
calcium oxide with alciur oxiae reacts vigorously willl waler Lo prodauce siaKed ume

Slaked lime water (calcium hydroxide) releasing a large amount of heat.

. ' | ®* (Calcium hydroxide )

Calcium oxide

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.
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Calcium Hydroxide (Ca(OH) ,) is known as slaked lime (1T §31T JaTT .).
Combinalon
CaO(s) + H, O(l) —» Ca(OH) , (aq) m_;ﬁ, 21%7_{

Ca(OH); (aq) + CO,(g)—>CaCO, (s) + H,O() \’ij

Calciyumhydroxide J_ Carbon dioxide Calciumcarbonate Water
(Lime water) Q White ppt)
Ul le ” W (Makes limewater milky)

‘2% AW 2% AT a 29 & N ™ M N
f .\‘ | \ ", \ [l % ( \‘ ( } ) »

\ ™ /7 A \ N '’ N
F % 4 | rF
3 - \ - l - - - - - 4 v . Ul - - E - - L\' "'1"‘" WERY "':)" t‘l"}
—Se— ety —— Bl B __._'._, —— . ..._._.-,A.,_..g._A.—_S..A B ._.g-._.—:. L DR S ...__.A-—\.__A.__,-._— . T DR, Do > o St —.-\:_A._.’;...—_l. Ae—n it\._.,&. ..._.;.._A—. e ;.—\
: ; : . : ] : ' .
¥ . : )

Powder

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.,.

Ca(OH)z(aq) + COz(g) — CaCO3(S) + HzO(l) (1.14)
(Calcium (Calcium
hydroxide) carbonate)
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E)Zérﬁple

‘DI DI Thall burning of coal :- C(s) + 0, (g)—> COz(g) /

«GTc3 ol dofell formation of water - 2H,(g) + 0,(g) — H,0(1) ‘/

Hohe SIS3HTadTss ol dofell formation of sulfur dioxide - $(s) * 0,(g) — S0,(g) /

9T BT BITaTT (Bed HThdTss bl dolall) Rusting (formation of ferrous oxide) :- 4Fe + 30, + 6H,0 — 4Fe(OH),.
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Magnesium oxide is formed when magnesium is burnt in the presence of air. Select the type of

reaction involved.

Combinatuon

(a) STRATRIUT STTTSRAT / Oxidation Reaction

(B) ToreATU= S7TUTERAT / Displacement Reaction

(C) AT=TA I THThAT / Reduction Reaction

Magnesium ribbon

{ Magnesium
Burner NSl oxide

(D) Tg-farEemu= ATHTHAT / Double Displacement Reaction



Magnesium + Oxygen Gas




Potassium

g

Sodium

Calcium

Copper




) 0T o O R AT SIS ST TSRAT T 3STE0T 22
Which of the following is an example of combination

reaction? 03-/\9)& Oriodu b

(a) MgCl2+ Na — 2NaCl + Mg x

(b) 2NaCl — 2Na + Cl2 X_

(d) ZnCO3 — ZnO + CO2

( Combination reaction )

. ‘ o .\ I

( Decomposition reactlon

-0 ®

AB -+ A +B

( Combustion reaction )

Neutralization reaction :fit

AN

NaOH H,O + NaCl
Acid + Base =+ H'OH* + Salt

( Displacement reaction )

K\
0980 — @00
N
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What Happens When Quicklime Reacts Strongly With Water?
Coo+ H0 — CO&(”‘){ Heak formo]

W@fﬂﬁ ATHTRAT / Exothermic Remmlwo

(B) feremu= srirfshaT / Displacement Reaction
(C) Tgfaeumu= 7T9TRAT / Double Displacement Reaction
(D) T STTTshAT / Decomposition Reaction

.-

— Beaker

I IITIIT T oI it o4 — Water

R ? AN =224 Calcium
= IARRE R -'-. R =R~ — - Oxide
o\ [




CaQls) + H O(l) — Cal(OH),(aq]
(Quick lime]) (Slaked lime)

(1.15)

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.




e & & i g g stffsRaT &t seTer 2

Which of the following is an example of combination reaction?

(a) 2H2(g) + 02(g) —2H20 ()

(b) HCL(aq) + NaOH(aq) —NaCL (aq) + H20 (I) K

(¢) 2HCl(aq) + 2Na(s) — N5Cl (aq) + H2(g)&

(d) CH4(g) + 202(g) — CO2 (g) + 2H20 (g)

Pt = = . ™
. Combination reaction )

+ Iv :'




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



1.2.1 Combination Reaction

¥

~. A
A

Bealer

———— Water

Calcium oxide

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

Calcium oxide reacts vigorously with water to produce slaked lime

Activity 1.4

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

Slowly add water to this.

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

(calcium hydroxide) releasing a large amount of heat.

Ca

[ ()1

Lo

O(s) +

nick lime)

I‘“‘I;iﬁf) (1) — Ca(OH ];Ifu q) + Heat

ISlaked lime)

(1.13)



Senadt sfafsare et sifafasare
Exothermic Reactions Endothermic Reactions
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Feardt faAfsare Exothermic Reactions Exothermic Reaction Examples

q AfATHATC fATH 3fATIHAT B leTel FHoAT fadboad! g, HEATSUT
3ifalfa T BEBTdl &

Those reactions in which heat is evolved duringfthe reaction are

called exothermic reactions <

il Formation of snow\

~
N

(f

—

4 Burning candle )

A

<>

m/ b/ 7
"\.\ §

L — p

d Gas burner in use )




@)

O

O

FeA1adt 3faAfHATC Exothermic Reactions
(orobinabuon
2 Na (s) + Cl, (g) > 2 NaCl (s) + heat
CaOo (s) + H,O (l) = Ca(OH), (aq.) + heat
CaCl, (s) + H,0 (I) = Ca0 (s) + 2 HCI (aq.) + heat

2H,(g)+0,(g) > 2H,0(l) + heat

N, (g) + 3 H, (g) = 2 NH; (g) + heat

j Exothermic Reaction Examples

i Formation of snow\

-

4 Burning candle )

a

=

L

.

)

b

d Gas burner in use )

D

O

3




Chemical Reactions (Zrarafaer srfafsharg)

FEnadt 3faAfHATC Exothermic Reactions /
(ol = uodonotaia

Respiration Hddl

o
8‘('%0& T O@a?w B6-38ATP = —& | Pharynx

C6H1206 (S) +6 02 (g) 9 COZ (g) + HZO (I) + energy Larynx
J% Giﬂln Right Lung

jht Bronchus

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 body and provides

energy. The special name of this reaction is (w the process of
which you will study in Chapter 6. =4

(‘.H,,( ) (aq) + 60, (ag) = 6CO_(aq) + MH»( )(1) + energy (1.18)

Diaphragm

. Left Lung

\\ — Left Bronchus

Left Bronchioles
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En
The decomposmonr/e’;ctlon%f planct matter 1nt(2 manure Is an example of

decompayiton reaction of
RECTTZ

(A) SSHTEUT / Exothermi , Decomposition
¢ Dead of Organic

Matter

(B) SIS / Endothermic &

(C) ToreerTu / Displacement ol | el
't ) ;
(D) e fazeTa= / Double Displacement umicatony | € INR e

' Y Humus ‘ LS \ L
' Mineralization Detnvores.Decomposers

Minerals absorbed CO2, H20
*—— _'
by roots & Minerals



(iii) The decomposition of vegetable matter into compost is also an
example of an exothermic reaction. (leay, W)

U\ICE'ZT }

Decomposition
# Desd of Organic
o leaves Matter

2

g ay
& wi
L :t“k- =5
* ]
L
.

Decomposition &) )

Humification . :
.‘ CHEEE
' ' Humus ‘ L ( \N: e
' Mineralization §y Fypetatimes: Decomposers

Minerals absorbed CO2, H20
P :
by roots & Minerals




SINT NN Encimthennic Reuctions Endothermic Reaction Examples

Reactions in which energy is absorbed/utilized are called

@vaporation of water\ - Baking bread h

endothermic reactions.

d 3UfATHATC foraoTd FHulf raeifsd/IuTeT bt Aldt g, st
HfAfHATE BT &l S em———

Endothermic
‘E' . TR =

i Frying Eggs h 4 Photosynthesis )

€O, +H,0

i
- 4




Decomposition Reaction

q IAfATHATE fAATA Tho 3ifAbIedh fadifoid faafed gide G aT 3ifelas IATGI oI fiAT0T dhedl g fauca AfATHATE HESIAT &

‘The Reactions In Which A Single Reactant Disintegrates To Form Two Or More Products Are Called Decomposition

Reactions.

Reactant Product
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faaiotet ot srqaes sifaifdbar

Decomposition Reaction

L
Efwf,@xa =

Thermolysis Electroysis Photolysis
= noko thasumice, Feta Ao wsrefta fAdicre
hsin s Breat, | s

droplets-

Clowy

SO, and SO, gas

Clamp
&3
Boiling tube
~ - China dish
Ferrous Silver bromide
sulphate

Lamp



What Is The Decomposition Reaction Done By Heating Called?

(a) ‘%I'{]g?r ATHCH / Galvanic Isolation

(B) IEHTRIUT ATHTSHAT / Exothermic Reaction

(C) T 37992 / Thermal Decomposition

(D) ThT9T TR 3TT9eH / Photochemical Decomposition



Chemical Reactions (Rrarafaer sifafsharg)

Walting gas gently
towards nose

Do not point
the mouth of
boiling tube

at your neighbours
or yourself

Burner

1.2.2 Decomposition Reaction

Activity 1.5

Take about 2 g ferrous sulphate crystals

in a dry boiling tube.
Note the colour of the ferrous sulphate

Figure 1.4

Correct way of heating
the boiling tube
conlaining crystals

of ferrous sulphate
and of smelling the
odour

N

\\\}\ A\ 7/

Boiling tube crystals. i
Fesioiss wloliate Heat the boiling tube over the flame of
crystals a burner or spirit lamp as shown in

Fig. 1.4.
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 buris4

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) Heal = CaOls) + CO _(g) (1.20)

Ferric hydroxide

Decomposition Reaction Examples

A/v"f-co:t
2FelOH), —™* Fe O, + 3HO

Ferric oxide Water

Elec.

2HO — 2H, + O
Water Hydrogen Oxygen

2

hv
2 AgBr — 2 Ag + Br,

Silver bromide Silver Bromine

HCO, — CO, + HO

Carbonic acid Carbon dioxide Water



CaCO; -2 CaO + CO,

(Calcium Carbonate) (Calcium Oxide) (Carbon Dioxide)

Na,COz: —2-> Na,O + CO,

(Sodium Carbonate) (Sodium Oxide) (Carbon Dioxide)



PR TTSTTHT TarfeRtuT <ht SUTRetd H, fear Feiiege, ey 3T = 19 W 981 JTdT 21 98
<hT ISTEAT 2
In the presence of ultraviolet radiation, silver chloride transforms into silver and chlorine

gas. This is an example of

(A) Tg-Tarearmu= S1iTshaT / Double Displacement Reaction WIth

(B) SSHTT 3TUEeH ATTeRaT / Thermal Decomposition Reaction

(C) ¥ 3TTTehaT / Redox Reaction

(D) TRTIA-ATACT AqHCH arferfeRaT / Photolytic Decomposition Reaction

Silver
chloride
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Activity 1.8

m Take about 2 g silver chloride in a china dish. ——
What is its colour?

Place this china dish in sunlight for some time Sunlight
(Fig. 1.7). - —

m Observe the colour of the silver chloride after some
time.

Figure 1.7
Silver chloride turns grey
due to the decomposition of silver chloride into silver and chlorine by in sunlight to form silver

llght metal

You will see that white silver chloride turns grey in sunlight. This is

2A0Cl(s) Sunlight (1.2

NS
N




Sunlight :
2AgCl(s) » 2Ag(s) + Cly(g) Sunlight

White Grey 2AgBr(s) » 2Ag(s) + Bra(g)
Light yellow Grey

Sunlight

Silver chloride

China dish




Which of the following is an example of 'electrolytic decomposition reaction'?

Plastic Mug
(A) ZnCO3— ZnO + CO2 % %__
(B) 2Agbr — 2Ag + Bn Xygen gas Q «
= ﬁ
(C) 2H20— 2H2 + 02 \

Graphite

(D) 2KCIO3 — 2kCl1 + 302 Electrode

Fig. 4.4: Electrolysis of water



What is the color of ferrous sulphate in the given chemical reaction?

2FeS04(s) — Fe203 (s) + SO2(g) + SO3(g)

SO2 (g) + SO3 (g)
Od f
(A) g“ / Green ﬁ‘-‘.:. s-Q-'.‘... bumingusru?phur

(B) AT / Blue

Hydrated ferrous Brown precipitate
(C) ATeT / Red S . s
(D) 9TIT / Yellow

Thermal Decomposition
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2FeSO,(s) __Heal | Fe O.(s g) + S0,(g) (1.19)

(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.



Common Name (aTuifes A137) eATAfa® ST (Chemical Name) erarafate g7 (Formula)
&l U | Green Vitriol >  Uhed dobe (Ferrous Sulphate) FeSO,7H,0
sftest &Y / Blue vitriol >  ®IUL dcthe (Copper Sulphate) CuS0O,4-5H;0

A%e HUA [ White Vitriol > A& dche (Zinc Sulphate) ZnS0O,7H,0

2%l [ saltpetre qrefeldd srgee (Potassium Nitrate) KNO,

e A [ Rock Salt AIfETH F51e188 (Sodium Chloride) NaCl
effasedt [ Nickel Vitriol foldhes Ahe (Nickel Sulphate) NiSO,7H,0
ST A1AT [ Red Vitriol dhldTee dehe (Cobalt Sulphate) C0S0,7H,0

dI&¢€ &1 o1d® [ Chile Saltpetre dIfsad slrgge (Sodium Nitrate) NaNO;
BioRRIA Telhe gigIsse

WIeee 3T AR / Plaster of Paris (POP) CaS0,%H,0O

(Calcium Sulphate Hemihydrate)




,—u‘ )

» A SN G N NP N7 O G

13 Which of the following reactions is an example of an Endothermic Reaction?

Aud twaltse —s Heot

Mooy |
(A) UTHT T TSI ETSSIFATSS Tl g1 / Dissolution Of Sodium Hydroxide ?@ater

(B) W® GeWhe ahT 3T99ed / Decomposition Of Ferrous Sulphate

(C) T eh TRIE T aJeT0T / Dilution Of Sulfuric Acid ——.

S02 (g) + SO3 (g)
Odour of

) burning sulphur

(D) Sl‘@‘f?ﬁﬁ T T ST / Natural Gas Burning

Thermal Decomposition



re 1.4

ol way of heating
siling tube

ining crystals
‘ous sulphate

f smelling the

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

2FeSO,(s) __Heal | Fe O,(s) + SO,(g) + SO, (g) (1.19)

(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,O) 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) __Heal . caO(s) + CO,(g) (1.20)

[Limestone) (Quick lime)
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2Pb(NO.). (s) , 2PbO(s)

(Lead nitrate) (Lead oxide)
e e g

Leddish, Gronn-

4NO, (g) + O,(g]

(Nilrogen

dioxide)
e ————

(Oxveen)
Y

A pair of tongs

Heating of lead
nitrate and
emission of

nitrogen dioxide

Boiling tube

Lead nitrate

Burner
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‘Reactions In Which A More Reactive Substance Removes A Less Reactive Substance From Its Compound Are

Called Displacement Reactions.

Why does the iron nail become brownish in colour and the blue colour iron nail
of copper sulphate solution fades?
The following chemical reaction takes place in this Activity—

Leave for one week while
reaction takes place

Fe(s) + CuSO,(aq) — FeSO,laq) + Cu(s) (1.24)

(Copper sulphate) (Iron sulphats

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 displacement reactions are

Zn(s) + CuSO (aq) — ZnS0, (aq) +  Culs) (1.25)

(Copper sulphate) (Zinc sulphate)

blue copper green iron

sulphate sulphate
solution solution

Pb(s) + CuCl (aq) — PbCl (aq) + Culs) (1.26)

(Copper chlorids (Lead chloride)

Copper metal
Zinc and lead are more reactive elements than copper. They displace on iron

copper from its compounds.

Before After



Lithium
Potassium
Barium
Calcium Q@
Sodium

Magnesium
Aluminum -~ |

Copper
Mercury
Silver

Gold
Platinum

f f
Reacts
with
: Water
adlv-@ l
Reacts
with
Dilute
Acids
Reacts
with
Oxygen 4
P

Extraction by
Electrolysis

Expensive

als

Extraction by
Metal Oxide
Reduction
with Carbon
or CO,

Inexpensive

F
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A Student Reacted Zinc And Sulfuric Acid, Producing A Gas Called Zinc Sulphate. Name
The Gas Formed.

Medod + Avid — %W%M 30/3

Delivery tube

(A) E'Ig@?l_-{ / Hydrogen ! . S g:smvlv?t% . Sggrggjgd
‘ «—— Candle
(B) HTET Elém / Carbon Dioxide ;:: bubbles —
Dilute
(O) STFATAT / Oxygen sulphuric acid 2 aﬁphsgs)tgg r:illed

Zinc granules —

4— Soap solution

(D) Wﬁ'—ﬁaﬁmg / Carbon Monoxide
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Delivery tube

(C
Stand —= H

L || Burning of hydrogen
Note that the metal in the above reactions displaces hydrogen atoms O_C]j ] —| v ] A gas with a pop sound
~ - - 52 gl u
from the acids as hydrogen gas and forms a compound called a salt. n
- ; . g ; Candle
Thus, the reaction of a metal with an acid can be summarised as - Test tube ————| _ o
Difiste i ;; - Hydrogen
A ! 1 ! C r : as
Acid + Metal — Salt + Hydrogen gas sulphuric :é gubblcs
acid

Soap bubble filled

Zinc granules with hydrogen

A

s

Soap
solution

Figure 2.1 Reaction of zinc granules with dilute sulphuric acid and testing hydrogen
gas by burning
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TE ET € FifE HNO, UF Vad Aaifwia 2 € S 3= H, i

ATeFeThd ek odl H ufiafdd Y 3l

(N,O, NO, NO,) H #{9Y=fad 2l i

€ Ud @ A132eH o fREr siadEs
2| cifdd H=IREA (Mg) Td HTHS

(Mn), 31fd @9 HNO, o ¥ sifafsan 1 H, T8 s & 2|

Hydrogen gas is not evolved when a metal reacts with nitric acid. It is
because HNO, is a strong oxidising agent. It oxidises the H_ produced to

water and itself gets reduced to any of the nitrogen oxides

(N,O, NO,

NO,). But magnesium (Mg) and manganese (Mn) react with very dilute

HNO, to evolve H, gas.
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Silver

3cu ¢+ 8HNOs
",Copper Nitric copper Nitrogen Water
| Acid Nitrate Dioxide

e of reactions

Cu. Ad and Ha aive such tv



Which of the following reactions is an example of displacement reaction?

(a) 2FeSO4(s)— Fe203(s) + SO2(g) +SO3(g) W

(b) CaO(s) + H20(l) — Ca(OH)2(aq)+Heat 771s]

(¢) 3Fe(s)+4H20(1) — Fe304(s)+2H2(1) ( QN} | 1< )

(d) Zn(s)+CuSO4(aq) — ZnSO4(aq)+Cu(s)
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When a student adds a few drops of lemon to milk, which reaction occurs?

(A) TaEaTus ATATHAT / Displacement Reab@n

(B) STt AUYZH / Hydrolysis

(C) AT QIqUT SATHTShAT / Precipitation Reaction

(D) AT ATHTHAT / Combination Reaction




Activity 1.10

m Take about 3 mL of sodium sulphate
solution in a test tube.

m In another test tube, take about 3 mL of
barium chloride solution.

s Mix the two solutions (Fig. 1.9).

Test tube
containing solution
of sodium sulphate

: , rpt)
= What do you observe® ak Test tube
/b containing solution
You will observe that a white substance, which is of barium chloride
insoluble in water, is formed. This insoluble substance
formed is known as a precipitate. Any reaction that \ J Figure 1.9
produces a precipitate can be called a precipitation reaction. Formation of barium
= | _ ‘ _ e e sulphate and sodium
Na,S0,(aq) + BaCl,(aq) — BasS0,(s) + 2NaCl(aq) 11.27) chloride
(Sodium (Barium (Barium [Sodium

sulphate] chloride) sulphate) chloride]
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Which of the following chemical reactions is always Endothermic In Nature?

(A) &= Ui tshaT / Combustion Reaction

(B) U= UidtshaT / Decomposition Reaction \ i /

(®)) fereemu= ufaferar / Displacement Reaction 5 m
(D) TSI Ul tshaT / Combination Reaction /' T \

Heat energy



Activation
energy

Activation
energy

Potential energy
Potential energy

Energy

absorbed

Reaction progress Reaction progress

Exothermic Reaction Endothermic Reaction



18 &t T3 frishaT T IETEXUT €l The given reaction is an example of

2NaOH(aq) + H2S04(aq) — Na2S04(aq) + 2H20(I)

2
oy

' 60\56 —}- ﬁ)ad > Z[H% (§0J+) .Jl.pf.dajrﬁ)t <]\1Wb\ﬂ)
(A) TTEET ATHTHAT / Decomposition Reaction

(B) TTLTUT ATThRAT / Precipitation Reaction
(C) ¥ 3TTTehaT / Redox Reaction

(D) SETHETHTSRIOT 37 9TfeRaT / Neutralization Reaction




NaOH

ACID + BASE —p» H'OH + SALT
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Precipitation reactions are a special category of

supernate

(2) TS ITTHTRATY / Redox Reactions

-
(B) RIS m / Combination Reactions solution suspension
: Soid.
(C) T&-farearmam arRrfsraTd / Double Displacement Reactions <——=p

(D) 3ATHCH 3Tf‘3TF9h'€ITQ / Decomposition Reactions
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1.2.4 Double Displacement Reaction

Activity 1.10

m Take about 3 mL of sodium sulphate
solution in a test tube.

m In another test tube, take about 3 mL of
barium chloride solution.

s Mix the two solutions (Fig. 1.9). ¢

m What do you observe?

You will observe that a white substance, which is
insoluble in water, is formed. This insoluble substance
formed is known as a precipitate. Any reaction that u
produces a precipitate can be called a(precipitatiorreaction.

Na,SO,(aq) + BaCl,(aq) — BaS0,(s) + 2NaCl(aq) (1.27)

(Sodium (Barium (Barium [Sodium

sulphate] chloride)] ~ sulphale) chloride)

Test tube
containing solution
of sodium sulphate

Test tube
containing solulion
of barium chloride

Figure 1.9
Formation of barium
sulphate and sodium
chloride
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The reaction between lead nitrate and potassium iodide is an example of

(A) Aq"FCH ATHTSHAT / Decomposition Reaction

(B) TarerTu= 31feTfehaT / Displacement Reaction
(C) T ATHTHAT / Combination Reaction

(D) Tgfaeumas ATTsRAT / Double Displacement Reaction



THE LEAD IODIDE 'GOLDEN RAIN' REACTION

The reaction between potassium iodide and lead nitrate is often used to demonstrate differences in solubilities, as well as the recrystallisation process.

THE EXPERIMENT THE EXPLANATION

MiIX
4 — When the two solutions of potassium iodide (KI) and lead
. nitrate (Pb(NO,),) react, they produce soluble potassium
nitrate (KNO3) and insoluble lead iodide (Pbl,). This is
visible as a yellow precipitate in the solution.

Ki Pb(NO,), Pbl, & KNO,
The lead iodide produced dissolves in the solution if it is
heated, causing the yellow precipitate to disappear and

SR — P P L ,9\ leaving a colourless solution. If this solution is allowed

; , to cool slowly, crystals of lead iodide begin to form,
dissolves when heated, reappearing as 'golden rain’ on cooling. / causing the glistening ‘golden rain’ eff

KI
HEAT cooL
. 4 — l Pb(NO,),
Pbl, & KNO, Pbl, & KNO, Pbl, & KNO, KN 03
Pb |2 0.0756g

A A Lead salts are toxic and can
- Y b cause lead poisonina so I LTI 1T IR 1 el AT VAIATIIIN AT /o)
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Which of the following is not a double displacement reaction?

(¢) BaCl2 + H2SO4 — BaS0O4 + 2HCI

(d) NaOH + HCl1 — NaCl + H,O
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Chemical Reactions Are Of The Following Types

A\Md fAfehaT /| Combination Reaction

fa'EﬂGITrTEJT uged ffaAfebdr /| Decomposition Reaction

\/éf?ﬂqﬂ 3faifhdT / Displacement Reaction

f@ fdZRITUsT /Double -Displacement

@ 3UddC] Td AUdAS |/ Oxidation And Reduction

" Decomposition reaction ) )

~@®

AB —» A+B

( Combustion reaction )

[ Neutralization reaction )

VINTAGAN

NaOH H,O + NaCl

Acid + Base —-» H'OH* + Salt

Displacement reaction )

K\
090 — @98
N
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A magnesium ribbon burns with a bright flame in air (oxygen), and a white

substance is converted into 'X'. What is X?

-y e (a) Mg(OH)>

-

Ll
ribbon
(c) Mg

(d) MgCO3
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Which of the following products are formed in neutralization reaction?

(a) AT 3T &I / Precipitate and base
(b) AFA AR A / acid and water

(¢) It 3T 3TFA / salts and acids

(d) eIquT 3R ST / salt and water
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Chlorine gas reacts with potassium iodide solution to form potassium chloride and

iodine. What type of reaction is this an example of?

CLhg)t 2kl — K41
(a) f3-foreermuer srfsrfshat / double displacement reaction U

(b) foreemue sriertsraT / displacement reaction

(c) 3TYeH ATHTSRAT / decomposition reaction

(d) T TTHTHAT / combination reaction
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Conversion of ethanol into acetic acid is an example of?

C.Zlﬂj_oli O)Ol'dov(hﬁ; Clj‘BCOOH

(2) 3T TTHTRAT / Reduction Reaction 0, 1
~2‘ /

(B) SATHFETRTUT ATHTSHAT / Oxidation Reaction Hz,‘l’

(C) T ATATHAT / Appropriate Reaction
(D) TfereATg 3TTshaT / Replacement Reaction
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oluctuan
C - &) Tl ] REDOX REACTION 231(474414
No-—e —s Not
@ b Loss of Electron (OXIDATION) @ € o1 Qdd

Fo —2¢ — Fet2
N ﬂ = » O+de— 0%
0, O3 T Add.

© © A B ® ©
C+o&—>co% 4}= ‘ >O#O@0{%WJ

H{‘tOQ—? H{O | @ }km
(1) Hyonooun 3 et &-———J

[ ) Gain of Electron (REDUCTION)
(Hy-H— Chs | (] e
LIPS )
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uafTfdd &1 (Influenced Factor)

fae[d elcTTcHch USATUISHT BT 3HeluTd

oxidation (3iTarefteseoT)

Reduction (39Td<)

& g1dT & (Decreases) dadT & (Increases)
(Ratio of Electropositive Atoms)
[AE[d ZRUTIcETds TSATU[3HT BT 3ie(uTd
dedl g (Increases) & BidT & (Decreases)
(Ratio of Electronegative Atoms)
IGImE (Oxygen) > T dT & (Gain) gifal Eidt & (Loss)
grsgiutal (Hydrogen) — gifal it & (Loss) &1 g1dT & (Gain)
gidioepdr (Valency) == dadl & (Increases) gcdl & (Decreases)
godagiol (Electron) > BHAEA & (Loss) gad & (Gain)
eMfcdd dad (Metallic Element) ——F  &dl &idl & (Decrease) gadt & (Increase)
31eNlfcdd dcd (Non-Metallic Element) gfes 8l € (Increase) Bt g1t & (Decrease)
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What is the color of ferrous sulphate in the given chemical reaction?

Fe203 (s) + SO2(g) + SO3(g)

(A) &/ Green

(B) FTT / Blue
(C) AT / Red

(D) 91T / Yellow
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2FeS0O . (s] Heal | Fe O.(s) + SO. (g) + SO.(g) (1.19)
(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.
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Which of the following reactions will be considered as double displacement

reaction?

(omb
il
(a) MgO + H20 — Mg(OH)2

Iauuvw/‘)t

(b) Zn + FeCls — ZnCl2 + Fe - OS5 P

(¢c) HC1l + KOH — KCI + H20

(d) H2C03 — CO2 + H20 — F”“M
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What Type Of Reaction Is The Formation Of Methyl Chloride From Methane And Chlorine Gas?

CHt/\“’ Cl;{ — CMac\ + H¢|
(A) q8d ATATHAT / Combustion Reaction

CHy—H +cCl—c| —>
(B) TTaEATYT ATHTRAT / Replacement Reaction U
(C) ARTST ATATSHAT / Addition Reaction =

(D) ATFATRIOT AAferfeRaT / Oxidation Reaction
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The Process Of Forming A Thick Layer Of Oxide On Aluminium.

(A) UATETRIUT / Anodization

(B) AT AT / Sheeting
(C) UfX&ruT / Shielding

(D) 3TT&Y0T / Transfer

Solution of
aluminium oxide —
In molten cryolite

Steel tank —=

Carbon
anodes

— Carbon lining
as cathode

— Molten aluminium

p

collects at the
bottom



Similarly,
aluminium oxide.

il -+ <&
€l I—/' i
Cathode— '
N |
Acidified
| | copper
e ~Cu* | sulphate
cu | solution
U e~
#—Tank
4 Impurities
k;\

(anode mud)

Figure 3.12
Electrolytic refining of copper. The
electrolyte is a solution of acidified copper
sulphate. The anode is impure copper,

whereas, the cathode is a strip of pure

copper. On passing electric current, pure
copper is deposited on the cathode.

aluminium is obtained by the electrolytic reduction of

3.4.6 Refining of Metals

The metals produced by various reduction processes
described above are not very pure. They contain
impurities, which must be removed to obtain pure metals.
The most widely used method for refining impure metals
is electrolytic refining.

Electrolytic Refining: Many metals, such as copper, zinc,
tin, nickel, silver, gold, etc., are refined electrolytically. In
this process, the impure metal is made the anode and a
thin strip of pure metal is made the cathode. A solution of
the metal salt is used as an electrolyte. The apparatus is
set up as shown in Fig. 3.12. On passing the current
through the electrolyte, the pure metal from the anode
dissolves into the electrolyte. An equivalent amount of pure
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1.2.4 Double Displacement Reaction

Activity 1.10

m Take about 3 mL of sodium sulphate
solution in a test tube.

® In another test tube, take about 3 mL of
barium chloride solution.

® Mix the two solutions (Fig. 1.9). i

= What do you observe?

Test tube
containing solution
of sodium sulphate

d Test tube
/ . conlaining solution
You will observe that a white substance, which is of barium chloride

insoluble in water, is formed. This insoluble substance
formed is known as a precipitate. Any reaction that

YTy, Figure 1.9
produces a precipitate can be called a precipitation reaction. Formation of barium
— . S ‘ sulphate and sodium
Na,S50,(aq) + Ba(Cl, (aq) — BaSO, (s) + 2ZNaCl(aqg) [1.27] chioride

[Sodium (Barium (Barium |Sodium

sulphate) chloride) sulphate) chloride)



What Is The Chemical Reaction Between Cement And Water Called?

Co mbin ataon
(A) STATeRIOT / Hydration

(B) FTIRITSRTUT / Chlorination
(C) TA¥aTu= / Calcination

(D) 3’-'-|'EI‘ L) Eﬁ'ﬁ &1 / None Of These
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Bleaching powderjis formed as a result of the reaction of chlorine with which

substance? CQ(OH) — CLZ,‘% CQOO[,{T H{O
% L
(2) STk ATST / Caustic Soda
(B) 93T =T/ Slaked Lime _
BLEA(:HINGNPO
(C) AITEIH FANTSE / Sodium Chloride

(D) faan ST AT / Quicklime
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What will come in place of A and B respectively in the given double

displacement reaction?
A+B — AgBr + KNO3

C(a) AgNO3 and KBr j

(b) Ag and HMO3

@e: O —w@e-Ce
AB CD AD CB

(¢c) HBr and NaOH

(d) HBr and NaOH
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Which of the following reactions is not an example of neutralization reaction?

(a) CaO + H20 — Ca(OH)2 r o | R
(b) Ca(OH)2 + H2CO3 — CaCOZ/+ 2H20 . N

ACID + BASE — H'OH + SALT
(¢c) HNO3 + KOH — KNO3 ¥ 2H20 L J

(d) HNO3 + KOH — KN@3 + H20
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Complete the following double displacement reaction.
LN
2NaOH + CuSO4 — X + NazS 04,

7

(a) CaCl,

owoms

(c) Ca(OH)2

(d) CuCl,
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Between what does double displacement reaction take place?

@e:Oe —@e-Ceo
(2) TEEAISTHR ST / covalemd\ )
AB CD AD CB
(b) ATATHR TR / ionic compounds

(¢c)d AT AT TR T & TgadisTeh TRk %ionic nor covalent compounds
(d) AT TR THAISTeh ST ATRTeRT / Both ionic and covalent compounds



Study the given chemical reaction and find the values of x, y and z, respectively.

Eouation (k) xFe(s) + yH,0(g) — Fe,0, + zH,(g)

A.2,4,3

K F@ = A %
B.4, 3, 4 U
C.4,4,3

(D3, 4,4



ﬁﬂéﬂ@ﬁﬁmﬁiﬁ ATATHAT H, x, y, 3T z ok HTF SHAIT: T BRI?

In the given balanced chemical reaction, what will be the values of x, y, and z respectively?

oy xSq + yC — zCS,

ye-=c

(b)2,3,6

(©1,3,5

(d)2,6,3






