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Chemical reaction

* A process in which new substances are
formed with new chemical or physical
properties.

* Note: Basically, only rearrangement of
atoms takes place.

* Ex; Na+ Cl, —— Nadl




Tarafae gfafshar

« Th Yichar [FTH T TS AT
Hifder o & AT AT Ferd §od &

* Ex; Na + Cl, —— NadCl




Reactants and products (TR RE 3T 391

* Reactants : chemical substance which reacts or disapper during
chemical reaction.

 TAFRE : TS gerd S qaafae gfafshar & e

gfafshar sear & ar e g S g

NaCl (aq) + AGNO3 (4q) = AgCl (5) + NaNO3 (o)




Reactants and products (TR RE 3T 391

* products : chemical substance which are formed or appeared during
chemical reaction.

I YTy St Tardfaeh 9fafeshar o gRieT da0d &

mﬁ@ﬁaﬁ%l

NaCl (aq) + AGNO3 (4q) = AgCl (5) + NaNO3 (o)



Characteristics of chemical reaction

AT gTafshdr & I&ToT

* In all chemical reactions, the transformation from reactants to products
is accompanied by various characteristics, which are-

- g3 T gfafharst A, RGN I 3culer A IRIaed
AT HASar3t & arer gar &, s &

a) Evolution of a gas / 31 T Tdehr

b) Change in temperature / dT9HTe] H gRad+
c) Formation of a preC|p|tate/3-|d&3|q &l ToTATOT
d) Change in colour / 387 H IRddd

e) Change of state /I hl gRada




Evolution of gas AT &1 A

* When zinc metal is treated with dilute sulphuric acid, hydrogen gas is
evolved. The hydrogen gas burns with a pop sound.

Zn (s) + H,SO, (dilute) - ZnSO, (aq) + H,(g)

* When washing soda is treated with hydrochloric acid, it gives off
colorless gas with lots of effervescence.

Na,CO4(s) + 2HCI = 2NaCl (aq) + H,O(l) + CO,(g)



Change of colour T3 &T IRTGd

* When red lead oxide is heated strongly it forms yellow coloured lead
monoxide and gives off oxygen gas.

2Pb.0, (s) > 6PbO(s) + O,(g)

* When copper carbonate (green) is heated strongly it leaves behind a
black residue.

CuCO, (s) = CuO(s) + CO, (g)



Change of colour T3 &T IRTGd

* 2Pb(NO,),(s) — 2 PbO(s) +  4NO, (g) + O, (g)
Lead (II) nitrate Lead (Il) oxide Nitrogen dioxide oxygen
(white) (yellow) (brown)

* C,H,,04,(s) > 12C(s) + 11H,0

White sugar Carbon Black WEL



Formation of precipitate 37d&1T T ISeT

e When silver nitrate solution is mixed with a solution of sodium
chloride.

AgNO, (aq) + NaCl(agq) > NaNO;(aq) + AgCi(s)
(Colourless) (Colourless)  (Colourless) (White precipitate)




* A dirty green precipitate of ferrous hydroxide is formed, when a solution of
ferrous sulphate is mixed with sodium hydroxide solution.

FeSO, (aq) + 2NaOH(aq) = Na,SO, (aq) + Fe(OH), (aq)
(Ferrous sulphate) (sodium hydroxide) (Sodium sulphate) ( Ferrous hydroxide)
(Light green) (Colourless) (Colourless) (Dirty green ppt)




BaCl, (aq) + dill H,SO, - BaSO, (s) + 2HCI (aq)

4




Energy changes 3aIT IRadeT

* All chemical reactions proceed either with the absorption or release
of energy.

* On the basis of energy changes, there are two types of reactions:

1. Endothermic reaction
2. Exothermic reaction



(A) Endothermic reaction USYITH® Ufafehar

* A chemical reaction which is accompanied by the absorption of heat energy is called
an endothermic reaction.

- Tsh OIS ITaAfehaT St FSAT FalT & 37GNYUT & 1Y giar g, TEIafAs
gfafehar sgardar gl
C(s)+2S (s) - CS,

* Light energy is essential for biochemical reaction, photosynthesis, by which green
plants prepare their food from carbon dioxide & water.

- Sld TS TidTehdr, 2oi9uT & foIT ol M ED
CaRT gY Uit Frea sw%%ﬂ?ﬁﬁﬁﬁﬂaﬁ %Q%%%I
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(B) Exothermic reaction FSAT&IAT giafshaT

* A chemical reaction which is accompanied by the release of heat energy is called
exothermic reaction.

Ueh (AT JTAhAT S FSAT Fol o ol o AT glal g, FSHTEdT
gfalehar sgardr gl

When magnesium wire is heated from its tip in a bunsen flame, it catches fire and
burns with a dazzling white flame with release of heat and light energy.

S HIATAIH dR &l ST Ald J Fo8of T ol H IJH fhar Jar g, o

ggﬁm qehs oldl g 3IX ITHT 3R TR Sl hf RS & T THRER
dl & ATT STeldT gl

2Mg (s) + O, (g) > 2MgO (s) + Energy






 When quick lime (calcium oxide) is placed in water, the water
becomes very hot and sometimes starts boiling. It is because of
release of heat energy during the reaction.

Cao (s) + H,0 - Ca(OH), (aq) + Heat enerng |

Calcium oxide Water Calcium hydroxide

Eakd




Change of state 3T9TUT HT IRTdT

* Two volumes of hydrogen gas reacts with one volume of oxygen gas
to from water.

2H, g8) + O, (g) - 2H,0

or when electric current is passed through water it splits into its
elements.

*2H,0 > 2H, (g) + O, (g)
* NH, (g) + HCI (g) = NH,CI (s)






( Combination reaction )

D -

( Decomposition reaction )

w — -+e

A — 00 4 B

( Combustion reaction D

+(oD — G- D

(Neutralization reaction )

PANGY A

NaO H H_ O + NacCl
Acid +~ Base e HOH* +~ Salt

(Displacement reaction )

| G
DED + @A =D —= @D + EDE
\__.’




COMBINATION REACTIONS TSt gfdfeharw

Those reactions in which two or more substances (reactants) combine

together to form a single substance (product) are called the
combination reactions.

Ex 1: Formation of water from H,(g) and O,(g)
2H,(8)  +  O,(g) - 2H,0(l)
Hydrogen Oxygen WEIG]

In this reaction, two substances hydrogen and oxygen (reactants)

combine together to form a single substance i.e. water (product). So it
IS @ combination reaction.



COMBINATION REACTIONS TSt gfdfeharw

- 3 ATATHATT [FAH 2 a7 aF & 31k 9gry (HTAFRSE) Tk
arey ﬁogl?{ Teh Tohdl 9T (3cUIG) FoIld &, JAToled
Fgellal

3ETeY0T : H2(g) 3T 02(g) & UTAT &1 THATOT
2H,(g) +  Oy(g) - 2H,0(l)
JEEINE RIC2 G qreiT

sﬂmﬁr an?ffls o13ﬂ'{3417:|7\£ﬁ3|?r $Rh) Th

gl (3¢4916) el %* Jg Tk




Synthesis reaction ¥2AYUT gfafshar:

* It is a type of addition reaction in which a new substance is formed by the
union of its component elements.

Jg T 9hR ] AfaRaa gfdfhar & 9d 39 gcs dcdl & Ao
g Uh AT 9erd aodT gl

For e.g. N, + 3H, > 2NH, (Haber's Process)

Ammonia is synthesised from its components, nitrogen and hydrogen, so it is a
synthetic reaction. All synthesis reactions are addition reactions

ASIT il geohl, Eclael 3 g8aleld & Iei™g fhar Jrar
5dh S 3 iy

&, Sgfolt Ig U ﬁgﬁ% yiafehar gl 3T geoivoT




Other examples of synthesis reactions are:

CaO(s) + H20(g) -» Ca(OH)2(aq)

C(s) + 02 (g) -» CO2 (g)

(i) When two or more compounds combine to form a new compound

NH3 + HCI - NH4CI

(ii)) When an element and a compound combine to form a new compound.
2CO + O, - 2CO,



* Those reactions in which a single substance (reactant) splits up into
two or more simpler substances (products) are known as
decomposition reactions.

+ J HTAThITT fSITH Teh Tehel YaTY (31HGRS) ar I e
I et (3curel) H faenfad giar §, 3rvdge gfafshansit &
T H ST ST &

Decomposition Reaction Examples

ZNnCoOoO,;, —UHeat S  —0O

2 AlLO, —Heat S ¢ Al




These reactions are carried out by supplying energy in form of heat, electricity
or light which breaks that substance into simpler substances. Thus
decomposition reactions are classified as:

+ 5o1 GiAfeharail &Y a1, faoTell a1 Teprer & §9 # Far $r 3qfd
¥eh T SITaT & St 38 9erd &l &l 9erdt & dis &1 g1 39
JhY 3TTECa FTdishAT3il hl T Y Jdfehd ThdT ST &

Decomposition Reaction

Thermolysis Electrolysis Photolysis

Type of Decomposition Reaction




* Thermolysis or thermal decomposition reactions (decomposition by
heat).

- YAIIRT 1 yud 3ugeq ufaferans @t T sgge)|

* Electrolysis or electrolytic decomposition reactions (decomposition
by electricity)

- SO T galaeIaTgied JugeH Uidihany (faefa gRT
S{UYCH)

* Photolysis or photodecomposition reactions (decomposition by light).

. BIcITeIRIg IT Bicie b U= Ufafhard (UdTRl gRT (Tdce) |




Decomposition Reaction -

» In a decomposition reaction, molecules or compounds break down into two or more
than two simpler chemically new substances. For example, electrolysis of water. In
the electrolysis of water, water breaks down into hydrogen and oxygen, which show

completely different properties than water.

Reaction - 2H,0 electricity — 2H, + O,



Thermal decomposition of Potassium
Chlorate:

* When potassium chlorate is heated in the presence of manganese

dioxide as a catalyst, it decomposes to give potassium chloride and
oxygen.

2KCIO (s) —= 5  2KCls) + 30,(g)

Potassium Chlorate (Mnd 1 Potassium Chlonde { Ixveen

* In this reaction, a single substance splits up into two simpler
substances on heating. Thus, it is a thermal decomposition reaction.



Thermal Decomposition of limestone:

* When calcium carbonate (limestone) is heated, it decomposes to give
calcium oxide and carbon dioxide.

CaCO.(s) . CaOis) | CO,(g)

Calcium carbonale Calciumoxide { Lime) { arbond loxide
[ Limestone)




Thermal decomposition of zinc carbonate

* When zinc carbonate is heated, it decomposes to give zinc oxide and
carbon dioxide gas.

2 ALO.(I) cdecine , 4 Als)  + 30,(g)

CUTTCNI

[ Aluminma maolien) A luminium metal Uxveen gas



Electrolytic decomposition of molten
sodium chloride

* On passing electric current through molten sodium chloride, it
decomposes to give sodium metal and chlorine gas :

2 NaCl(l) —S=M€ ,  2Na(s) + Cl(g)

Sodium Uhlonde curreni Sodium metal Chlonne gas




Electrolytic decomposition of molten
alumina (aluminium oxide)

* On passing electric current through molten alumina, it decomposes to
give aluminium metal and oxygen gas :

2ALO, (1) —SEEmC 5, 4 Als)  + 30.(g)

CUuIrment

[ Alumina molten) Alurmimuam metal Uxveen gas

* In this reaction, on passing electric current, a single substance i.e.
alumina decomposes to give two simpler substances, aluminium
metal and oxygen gas, thus it is an example of electrolytic
decomposition reaction.



Photo-decomposition reactions (or photolysis):

* Ex1. Photo-decomposition of silver chloride or Photolysis of silver
chloride

* Experiment: Take a pinch of silver chloride on a watch glass and keep
it in sunlight for some time.

* It is observed that white silver chloride turns gray due to formation of
silver metal.

B
siinligh

2 AgCls) » 2 Ag(s) +ClL(g)

Silver chlonde LEETERR Silver (Grevy Chlonne
II "B |

vieial

|
[ W hite)




Photolysis of hydrogen iodide

* Hydrogen iodide decomposes in the presence of ultraviolet light into
hydrogen and iodine :

2HI(s) YIEN L H.(g) +1.(2)

Hydrogen wdhde hvdrogen  1odine




Photolysis of hydrogen peroxide

* In presence of light, hydrogen peroxide decomposes into water and
oxygen.

2H,0. (1)

Hydrogen peroxide

Since hydrogen peroxide decomposes in the presence of light, that is
why, hydrogen peroxide is kept in coloured bottles so as to cut off
light.




Combustion Reaction

e [t is an exothermic reaction that releases energy, generally in
the form of heat. It is a reaction between fuel and an oxidant

(generally atmospheric oxygen) that produces smoke, water

and heat generally. For example, when we burn methane, it
gives carbon dioxide and water.

Reaction - CH, + 20, — CO, + 2H,0



Single Displacement Reaction

 In these reactions, more reactive metal displaces less reactive metal
from its salt. In these reactions, products can be determined through
reactivity series. Reactivity series is a series in which elements are
arranged in decreasing order of their reactivity. It means the elements
present at the top of this reactivity series are more reactive than the
elements present at the bottom.

« The reaction of potassium with magnesium chloride is an example of a
single displacement reaction. In this reaction, potassium displaces
magnesium from its salt because potassium is more reactive than
magnesium. Potassium is present at the top of the reactivity series and
IS the most reactive element.

- Reaction - 2K + MgCl, — 2KC| + Mg



Double displacement reaction

* In these reactions, two aqueous ionic compounds exchange
their ions (mostly cations) and produce two new compounds.
For example, potassium nitrate reacts with aluminium
chloride and forms aluminium nitrate and potassium
chloride.

» Reaction - KNO, + AICI; 8 AI(NO); + KCI



Redox Reaction -

Those chemical reactions in which oxidation and reduction take place simultaneously are called

redox reactions. Oxidation is the addition of oxygen, while reduction is the addition of hydrogen
(or removal of oxygen).

The reaction of copper oxide with hydrogen is an example of a redox reaction. In this reaction,

hydrogen has undergone oxidation by gaining oxygen atoms while copper oxide has undergone
reduction by removing oxygen.



1.0xidation is the addition of oxygen, whereas, reduction is removal of
oxygen.

2.0xidation is removal of hydrogen, whereas, reduction is addition of
hydrogen.

3.0xidation is loss of electron, whereas, reduction is gain of electron.

4.0xidation is increase in oxidation state, whereas, reduction is
decrease in oxidation state.



* Oxidation and reduction are complementary to each other and one cannot take
place in the absence of the other. So the oxidation and the reduction will take
Blace simultaneously. It is obvious that, if a substance takes electrons, there must

e another substance to give these electrons. The reactions, which involve
oxidation and reduction are called redox reactions. The redox reactions can be
split into two half reactions namely oxidation half reaction (where oxidation takes
place) and reduction half reaction (where reduction takes place).

For example,
e Redox reaction: Zn + Cu2+-> Zn2+ + Cu

e Oxidation half reaction: Zn = Zn2+ + 2e-
 Reduction half reaction: Cu2+ + 2e-—> Cu



OXIDIZING AGENTS AND REDUCING AGENTS

* Oxidizing agents are those substances, which can oxidize some other
substances. To do so, it will have to gain electron (decrease in
oxidation state) and hence it will be reduced. Similarly the reducing
agent will give electrons and will be oxidised. So the substances
undergoing oxidation are reducing agent and the substances
undergoing reduction are oxidizing agents. In the reaction, Zn +
Cu?*=> Zn2+ + Cu, Zn is oxidised to Zn2+, so Zn is reducing agent (it is
reducing Cu2+ to Cu) and Cu2+ is reduced to Cu, so Cu+2 is oxidizing
agent (it is oxidizing Zn to Zn2+).



MO, in acid solution MNO M 2 5
WO, in neuitral solution 3
. MNO, 4 MnO,
K.Cr, O, in acid solution . 3
2Cr Cr,0% __, Cr®
dilute HINO, 3
. MNO S p DN
concentrated HMNO 1
: NO; _ , NO,
concentrated H, SO ri
= SO — » SO,
: W . - 5
manganese (I'V) oxade MnO, Mn 2
Chlorine cL, C1- 1
chloric (1) acid ClO- c1- 2
EKIO. in dilwte acad 5
- ID 3 B ] I:
IO, in concentrated acad T |
= ID | e —— I_




won (IT) salts (acid) Fal b- Fa™' 1

b

tin (IT) salts (acid) sn?"

ethanedioates (acid) = 1

sulphites (acid) 5{)% . Sﬂi 2
hydrogen sulphide g2 - 2
1odides (dilute acid) P 1
1odides (concentrated acid) e b 2
metals, e.g. Zn Zn zn2 2

hydrogen




1. Which of the following is a
chemical change?

a) Melting of ice

b) Dissolving sugar in water
c) Boiling water

d) Rusting of iron

) 3dIdT 9Tl
) ollg I STT ofdTed]




2. In a chemical reaction, the 2. Tl TaafAs gfafear &
substances present before the giafsar AW Bl & 9gel HAleg
a1 Fgdid ¢

reaction starts are called:

a) Reactants T) HTASPRH
b) Products dl) 391G
c) Catalysts ) 3ULH

d) Chemicals ) ({1



3. In a chemical equation, the 3. fordt TaIfas gHisTor ﬁ',
number written in front of a Tmmﬁ? Hﬂ' & diHE« ford)

chemical formula represents: &7 Eﬁﬁ?ﬁ %

a) Atomic number T)9IATO] ShTh

b) Molecular mass s) 3-1T0Tﬁ$ G HAT
c) Number of molecules aT) 3-TUT3-ﬁ I &I

d) Number of atoms or molecules  ©) Qﬁﬁw_ﬂT H HET ofed dTel
taking part in the reaction CRTITUI}ﬁ g7 3-TUI3-1T ST gEIT



4. The balanced chemical 4. Ut ST & faw
e balanced chemica ﬂ;aﬁam

equation for the reaction 3R MGI'H'

between hydrogen and oxygen to & QT Tdiad IEAfA®
form water is: THIHIOT %:

a)H, +0, > H,0 a)H, +0, > H,0

b) 2H, + O, - 2H,0 b) 2H, + O, - 2H,0
c)H,0 > H,+0, c)H,0 > H,+0,

d) 2H,0 - 2H, + O, d) 2H,0 > 2H, + O,



5. When a magnesium ribbon is
burnt in the air, the product
formed is:

a) Magnesium oxide

b) Magnesium hydroxide
c) Magnesium chloride
d) Magnesium sulphate

5. SIq AGHIATH Naar Y gar
H AT AT 8, ar S 3c9IE
goTdT § 9% &

T) HIAIRTH HTFA1SS
dT) HIAATH gISSIFISS
) HIATNTH FRSS

) HIATAIH Hethe




6. The type of reaction in which
two or more substances combine
to form a single product is called:

a) Decomposition reaction

b) Double displacement reaction
c) Combination reaction

d) Displacement reaction

FgolTd! §:

U) 39

) e’ facarae gfafear
M) AT Afaishar

T) fararge gfafsar




7. What is the product obtained
when copper(ll) oxide is heated
with hydrogen gas?

a) Copper oxide
b) Copper metal
c) Copper sulphate
d) Copper chloride

7. AT (1) ATFATSS &Y
gI88lae AW F FIY IH Hlat

T T 391G 9o 8T &7
T) HII TS
CNGIEIRIG

v 2 \
) PIIY Hehc

\J

) PII FelX1SS




8. The reaction between an
acid and a base to form salt
and water is called:

a) Oxidation-reduction reaction

b) Decomposition reaction
c) Neutralization reaction

d) Double displacement
reaction

T) ATFdIepor-shar gfafehar
a1 319 giafear

1) 3erdRuT giafshan

d) gl TaTaaaT gfafehar




9. Which of the followin & qaT A
statements is true regarding a T Yol
decomposition reaction? H_ﬂ' ?

a) A single reactant breaks down into Ich Uchol H@W ar %[I ar o

two or more products. ch 3cqlal H ¢ Sildl
b) Two or more reactants combine to ZIT ar g SIEED 3@%
form a single product. k’ch :SCLIIC\ Solld

c) A metal displaces another metal Ush Td 9o AH% & Eg%f q
from its salt solution. 2G| FI [ATATAT Y
d) A non-metal displaces another .

non-metal from its compound. U I 3T ol 3T
?LJLFfﬁEF % %?%H FX T gl




10. The balanced chemical
equation for the reaction
between potassium iodide and
lead nitrate to form lead iodide
and potassium nitrate is:

a) 2Kl + Pb(NO;), - KI, + PbNO,
b) KI + Pb(NO,), - KI, + Pb(NO,),
c) 2Kl + Pb(NO,),—~> Pbl, + 2KNO,
d) KI + Pb(NO;), - Pbl + KNO,

10. a?: tn%ﬁ'qﬂ
ﬁ%gga%mﬁw

) 2KI+Pb(NO3)2$KI2+PbNOZ

dl) KI+Pb(NO,),>Kl,+
Pb(NO ),

aT) 2Kl +Pb(NO, ), - Pbl, + 2KNO ,
d) KI + Pb(NO ;) , = Pbl + KNO ,



11. What is the colour change
observed when a blue litmus
paper is dipped into a solution
with a pH of 1?

a) Blue litmus remains blue
b) Blue litmus turns red

c) Blue litmus turns purple
d) Blue litmus turns green

a);hwi%mw;ﬁzné‘rw%
b) el foleqaT ol & SITdT &

%T);hmﬁwéﬁﬁrg’rm
&) Atelr folcdad &7 g JTdr &




12. The chemical name of the
baking soda commonly used in
cooking is:

a) Sodium chloride

b) Sodium bicarbonate
c) Sodium carbonate
d) Sodium hydroxide

T) AIfsTd FeIRISs
a1 OIfsTye SShrElee
M) AT Fralele
") GIfsTH gISsIadIss




13. What type of reaction occurs
when calcium carbonate reacts
with hydrochloric acid to form
calcium chloride, water, and
carbon dioxide?

a) Decomposition reaction

b) Combination reaction

c) Double displacement reaction
d) Displacement reaction

Yol HI(‘IIQI'N-I




14. Which of the following
substances does NOT undergo
combustion?

a) Methane

b) Wood

c) Iron

d) LPG (Liquefied Petroleum Gas)




15. The chemical formula for 15. AoFgRE HFd &I

sulfuric acid is: mﬁa:“agr %:
a) H,SO, a) H,SO,

b) HCI b) HCI

c) H,S0, c) H,S0,

d) HNO, d) HNO,



ANSWER KEY

d) Rusting of iron

a) Reactants

d) Number of atoms or molecules taking part in the reaction
b) 2H, + O, - 2H,0

a) Magnesium oxide

¢) Combination reaction

b) Copper metal

c) Neutralization reaction

¥ O N U R WDNRE

a) A single reactant breaks down into two or more products.
10.c) 2Kl + Pb(NO;),~> Pbl, + 2KNO,

11.b) Blue litmus turns red

12.b) Sodium bicarbonate

13.c) Double displacement reaction

14.c) Iron

15.c) H,S0,
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