Types of Chemical Reactio

erarafaies fafbanin s

1. Combination Reaction \ @dotet 3ffafesar

2. Decomposition Reaction }ﬁ'éﬂt_rﬁl sffaifear

3. Displacement Reaction \ sffalfcar

4. Double Displacement Reaction \ fgfdzmust sifalfdsar

5. Oxidation and Reduction Reaction (Redox Reaction)
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TYPES OF CHEMICAL REACTIONS 1 »
Tarafas ifiafansii & aarR

A+B — AB
2Mg + 0, = 2MgO

AB— A+B

CaCO; —=— (Ca0 + CO, y

(H) % % %
/cm+‘_ &% '@'l'ﬁﬁ 0@

48’ G CH, + 20, = CO, + 2H,0 .

N

Acid + Base — Salt + Water
HCI + NaOH — NaCl + H,0

Acid Base Salt solution Water

DOUBLE ,
DISPLACEMENT ) @% ot - €

AB+CD — AD+(CB )

AgNO; + NaCl = AgCl| + NaNO,




1. Combination Reaction [ @il ifaifdsdr

A reaction in which a single product is formed from two or more reactants
is known as a combination reaction.

S sifafobar A2t a1 3 3ifalhrech] & T IS Jo1dl 2, 3& ddioid ifafdhar

BHEd gl
&+B—>AB] Axl @

Xt 4 =5
1. Formation of slaked lime [ 31T €311 YaIT FoToll

+ H,0(I) = Ca(OH),(aq) + Heat LMBD +0, — uy%’o

)2(
2. Burning of coal [ BIIS BT A3l

C(s) + 0,(g) — co:(g)
3. Formation of water [ oIc3 &I dololl

2H,(g) + 0:(g) — 2H,0(l)
4.Burning of magnesium [ #AJsfifelarat &1 sieset

2Mg(s) + 82_(9) — 2MgO(s)
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Combination Reaction

AT fafhan

Actlvity 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

Figure 1.3
Formation of slaked

lime by the reaction of . . . . .
- -~ v - » v - y f . 4 v e » - B
PSS ——- Calcium oxide reacts vigorously with water to produce slaked lime

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

CaO(s) t H O(l) — CalOH) (aq) + Heat

Slaki
L\



COMBINATION REACTIONS — EXAMPLES
o1 fAfhart — 3eTeor

ﬂ \* g
a’® Y
O = % 2Mg +0, > 2MgO
Magnesmm Oxygen Magnesmm OXIde

C+0,—CO,

Fe + S — FeS

Sulphur I'rt;h: Ibh‘id.é
Y& SR Hehlss

Two or more reactants — One product | I ar 31fds ifYeERS — TH I



w
Ex sthermic Chemical Reactions

SeATE] Trarafaes 3ifafhare

‘Reactions in which heat is released along with the formation of
E oducts are called exothermic chemical reactions.

fAfHarsi A IUTel & Tolal & AT HAT f[AB Al 2, Io Heanardt

sifAfehare oea 2 %J»mwu . §
1. Quick lime with water [ &t 61 ureft & sifalfasan
CaO +H,0 y ¥+ Hea

2. Burning of naturc aslmﬁa AL
CH.(g) +20,(g) — COz(Q) +2H,0(g) @ %
3. Respiration [ &l 9%
C¢H;,0¢(aq) + 60,(aq) — 6C0,(aq) + 6H,0(l) + Energy
4. Decomposition of vegetable matter into cgn\fp\oé%
dofeufd uql?ffobl oiG & UEce




‘ SR
@ecomposmon Reaction AR L 5 A+ R

faioTet a1 sraee sifaifdsan G

‘A single reactant breaks down to give simpler products.
Uh ﬁgla;wgzmmmmil

?—» A+B

coﬁpo?i’tion reactions are opposite to combination reactions.
faaivrat sifafosane datvrat sifafsansi & fAudla &

‘Energy may be supplied as heat, light or electricity.

oAl HAT, b1l AT fazd & ST A ﬁmao—c'ﬁ?

QPIO(NO3)Z(S)._1_{.%____, 2Plo0g) ANOL(g) v Oy




Oxygen
XYL —=_— Hydrogen
Test tube o
= |- — Water

Graphite rod Water
Wafting gas gently 1.2.2 DEEGmpGSItlﬂn Reaction Rubber stopper
towards nose Anode ; Cathode
Activity 1.5 . po 17
Figure 1.6

Electrolysis of water

Take about 2 g ferrous sulphate crystals
in a dry boiling tube.
Note the colour of the ferrous sulphate

Do not point

crystals.
the mouth of Boiling tube )
boiling tube Ferrous sulphate Heat the boiling _tul:-e over the flame of
at your neighbours crystals a burner or spirit lamp as shown in
or yourself — Fig. 1.4.

PQ SQL{ Observe the colour of the crystals after
heating.

?fi; f: of heating Have you noticed that the green colour of the ferrous sulphate crystals
the boiling E!;be : hai-:-*. Ehanged‘? You can also smiall/)he chargcteristic odour of burning
containing crystals sulphur.

of ferrous sulphate \/'/‘

and of smelling the 2FeSO,(s) __Heat | Fe O,(s) + SO,(g) + SO,(g) (1.19) S
[Ferrous sulphalte) (Ferric oxide)




Endothermic Reactions Imeﬁsﬂ W

‘Reactions in which energy is absorbed are known as endothermic

%ﬁﬁmmeﬁﬁaﬁ?ﬁiﬁmeﬂeﬂ 3fAfBUTC HEd &

GMixingbarium hydroxide and ammonium chloride makes the test tube
feel cold.

RIS gT3gTaenss 30 AT THIerss fASS U2 eEas! 54t Agga adl 2
This is an endothermic reaction.

ag Heammeidl sifafear 21




A. Thermal Decomposition [ g faTIwAsT

‘Decomposition carried out by heating is called thermal decomposition.

I Beat A el grest fadiviel et fAiviel BeeTan 2
— A+
1. Ferrous sulphate [ %ed Abe

2FeS0,(s) —Heat> Fezos(sg +S0,(g) + s0s(g)

2. Calcium carbonate /

Cacog(sl—\me%—_;cao(S) +CO,(g)
3. Lead nitrate olleec

2pb(Nog)2(s1—Hea5> 2PbO(s) + 4NO,(g) + 0.(g)

B. Decomposition by Electricity / faZ[d grer faaiete
lysis of water [ e &1 fdg[d 3rqeet:
2H,0(1) :_Elect[icilyy 71 N () EXH(:)




C.Decomposition t | b1l gTet fadietel

1. Silver chloride [ f@cae oo1eEe
2gCi(s) ~suniight . 22g(s) +c1(g) |
2. Silver bromid;gréﬁ?%?ﬂ??/vg

2AgBr(s) —Sunlight— 2Ag(s) + Br,(g)
>

Silver bromide also behaves in the same way.

These reactions are used in black and white photography.sdl

fafAT3 BT U1 Ad- 2T



( DECOMPOSITION REACTIONS - EXAMPLES )
( fomiem sifuferamd — 3ereror )

o ‘t _!:é“f?"""‘ ﬂ» L m Heat
S I 2 ¢ CaCO; = Ca0 + CO;
Calcmm carbonate Calcium oxide Carbon dioxide
S aH Hrefe Hfewr g iTraTEs P SIS3HTFASS
4 ‘\.,‘
e MnO; > @ MnO, ZHZO + 02
Hydrogen peromde Water
e .£ A Sunlight > ( Q‘ w Sunlight
h“? W 2AgCl = 2A8 + Cl,
Silver chloride Silver Chlorlne
Re” wiRSS didt

One reactant = Two or more products. General form: AB A B ‘ Opposite of combination reaction.
U NSRS — 3 1 AP 3G = — At e sffesar & faadal

¢




DISPLACEMENT REACTION
fazmas sfafdar

A single displacement reaction is a chemical reaction in
which amore reactive element displaces a less reactive
element from its compound.

Tho [ARITTl TAfhAT dg TETdfaid 3ifalfobar g fAad Big
Afthd da, fdselt gifote & wat afhd aaa ot
e__ ) I
A+BC->AC+B
More reactive element displaces a less reactive element

REACTIVITY SERIES [ ufdfssarefiesar siuft
K>Na>Ca>Mg>Al>Zn>Fe>Pb>(H)>Cu>Hg>Ag>Au

More reactive — Less reactive




__ REACTIVITY SERIES .\ Pssmazvi®

rfufspamiterar goff —
: Symbol / Hbd M\PEIement /Vaa f&dt am
K T Potassium mefeEm v,
Na _Sodium qifsad
Ca Calcium Hicaad
Mg Magnesium Arefifr

Al Aluminium
Zn
Fe .

Pb Lga‘_caﬁgl-[‘i"

H \ Hydrogen
Cu  >Coppen)
Hg = Mercury
Ag = Silver
Au ~|Gold

| &7

Magleh
s Cole 5

MOST REACTIVE 7
Heq 31fer rfuferanefier

_ Reactivity decreases |

siffsramefterar aedt & |

Reference element (non-metaI)J

T dcd (SreTq)

F7|.{AST REACTIVE
! 9] HH AfHferarfia
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— | J+ ' |
B Zn + CuS0, — ZnSO, + Cuy T~ #eH

Balanced Equation / sigfaia sisfiavor \

Blue — Colourless

=i

(Comphate) (Zinc sulphate) (Copper) v
e S PR A ST 81
—— = . 3 - )
F | ] Balanced Equation / sigfaia ssfiavur Observation / 3faeitd
L = ' L1 ! 4= | Blue — Pale green
e CuS0, ___FeSO4 Cu Fe + CuSO4 — F@SO4 + Cu éﬂm 4 ds Ll
(Iron) (Copper sulphate) (Iron sulphate) (Copper) opper eposits
ater PR e R Fehe PR B STHT 31a1 gl

Balanced Equation / sigfaa geftaor

\(

} G Hydrogen gas evolves
lute) . (Zinc chloride) (Hydrogen 1%a@'s)
(e fife FeivTgs ECIEE e’
- Balanced Equation / sigfaia sisfiavor W
l =+ # Lead displaces copper
cucl, PbCl, L'l' CuCl, —> PbClz + Cu & Fw 3 el
(Lead) (Copper(ll) chlorlde) (Lead chloride) (Copper) pIdl ?l
PIR(Il) FRTSS g FEARES PR ~ )
A ctive element displaces a | ive element.
A+BCoAC+B | ‘i




wilLiVils K OSCIENCEDY K JRINA

Double Displacement reaction \ fg-fd=mast srfaifesar

A double displacement reactionis a
chemical reaction in which the ions of two
compounds exchange with each other to V4
form two hew compounds. Testtube
fé-fd=mua sifalfdsar ag eramafae sifalfdsan ' of sodium sulphate
¢ fordt 2 a9l & 3t AT A 3Ees-

e &l oIt A Folrd £l
AB+CD — AD+CB )
First compound + Second compound — Fgure 1.9

Formation of barium

FirSt neW compound + Second new sulphate and sodium

compound chloride
UEoT ANfINeB 4 agrel . UEST o
TN + q@@ﬁ%ﬁtﬂ Bosoy 4
ZNol
/"




In double displacement reactions, the driving force is the formation of

recipitate, gas or water.

-fazmue sfafharsi A sadu, Ah a1 He & gda & fafdar 3l gedt 21

Types based on driving force / W% 3TEITE U< Uhle
HQ + NaOH —— Nalll + H 0
—K_ T

—_—

1. Precipitation Reactio 2 .
m 3[@'@:‘01 S 30d 1w
gﬁéas Evolution Reacti/o,p i%—' < crionda
' S G o)

3. Neutralization ReqctiO})

Jareficfiaenr sifaifshar




DOUBLE DISPLACEMENT REACTIONS
ﬁﬁ'wm srfafehard .

\

o ' . AgNO3(aq) - N%l(aq) - | [ White AgCl precipitate
AgCls)| + NaNO AgCl T b Ja&Y

\ AgNO3(aq) N&Cl(aq) # ¢ 3(3(]) ¢

~ = A

9 ' i BaClz(aq) + Na,S04(zq) — - [¥1 White BaSO, precipitate
BaS0,(s)d + 2NaCl(aq) BaSO, %1 §hg 3/a&d

k BaC|2(aq) Nast4(aq) \__/ g

(" — e ~N

e / HCl(aq) + NaOH(aq) = [—‘ Ngﬁ?r;ﬁp:g;e’\_:_vaa:;;?r; 5

L HCl(aq) NaOH(aq) NaCI(aq) = HZO(I) (Neutralisation/ Rl!ﬂﬁawwjj

i e ‘&P o — ~

0 4= b(NO3)y(aq) + 2Kl(aq) = = I Yellow Pbl, precipitate

— —— Pblys)! + 2KNO3(aq) Pbl, &1 dier @&y
9 Pb(N03)z(a9/ 2Kl(aq)

\/ Exchange of ions / i #13mg=-wew | AB + CD - AD + CB

-




Joxidation | 3UTRIS T 3TaRflBeuT

‘Oxidation is the gain of oxygen or loss of ———— Wire gauze

ydrogen e Tripod stand
3HTerefoTat BT gl Cﬂ?,?ﬂaaﬂﬁm
@H%I
22CUFC O, —Heat— 2Cu0O

Reduction / U=l

‘Reduction is the loss of oxygen or gain of

Cr : ﬁm@n@aa CalnEC)
J o o 2Q¥H302|’:Cl—k>cbu + Hzo
'Q.‘/ . F‘Igure 1.10

If hydrogen gas is passed over this heated material (CuO), the black
oating Luiklt'HLlrIﬂ_c'llrll brown as the reverse reaction takes place

‘-d.llLl l_‘f_.JI_lIJI"'_'.l' is obtained.
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A daien

Rgdg Reaction [ 23T

‘One reactant gets oxidised while the other et%s reduced during a reaction.
%‘l I

TS ST BIeh Dl 3G 3HIT gEHe DI HUUAAA

‘Such reactions are called oxidation-reduction or redox reactions.

et 3fAHATC IUTAT- 31T AT dalared 3T haTC |
R o 2nQ+C Iy A -
2110 + € (Zn» €O | - —

‘MnO, + 4HCI — MnCl, + 2H,0 + Cl,
‘4Na + O, — 2Na,O —~

’2Mg + 02 Hm\;\ﬁ/

5

Some other examples of redox reactions are:
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CHEMISTRY.

oxidation and reduction occur together. | eslad
. . 312 3T T ATl 1 &
2.0xidation is always accompanied by reduction and reduction is always

accompanied by oxidation. | 3iTerefleseuT gdtem 3ru=rast & &1l gar 8 3iie
W'ﬁen SiTcorefteheuT & T Ear 2

3.0ne substance is oxidized while the other is reduced. | Th Uaref

siTaeftaseuT €T & SAafd gareT sl

Oxidizing agen} oxidizes another substance and itself gets reduced.|
g}ﬁ%_fﬁ?% (Ox_':ldizing ageyt) fdheft src veref &1 sitereftaevr wear & 3ie @
Hqafdd @ Sran &l

5.Reducing agent reduces another substance andizgd. |

3T (Reducing agent) fball 314 Ugiel T 3U=RIel ehed =)
g ot gl
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REMEMBER / dT¢ ¢&

‘Redox reaction involves transfer of electrons.

JeTard 3ifafdsar A s3aelell bl RTlidevl aidl &l

-Oxidation £ Los$ of electrons | 3iTarefleseor = Wﬁaﬁ
' i of electrons | 3TUTIAGT = SAdIoll bl BT




il & [ REDOX REACTIONS — EXAMPLES

e

( o (] ®
& Reaction Oxidation Reduction
4 e ™
= h t
CuO + HZ - Cu +@ y H, —» H,0 CuO — Cu
—_— ydrogen gains oxygen. Copper oxide loses oxygen.

Zn + CuSO4 = zﬂscﬂ@

Zn — @ +(2e
Zinc loses € ectronsQ’Z

V

(Iu2+ + 2e” —>@

Copper ions gain electrons.

A%éed

2Fe + 3Cl2 — 2FQCI3

' Fe — Fe**+3e

Iron loses electrons.

Clz + 2¢” — 2Cl'

Chlorine gains electrons.

2Na + Clz — 2NaCl

s

.

Na — Na* +e

Sodium loses an electron.

W il

I\

Cl, + 2¢- — 2CI |

Chlorine gains electrons.

=

e ® @

OXIDATION: Loss of electrons

\

REDUCTION: Gain of electrons

I




Effects of Oxidation Reactions in Everyday Life

afotes oftaet A et sifatfdansii & vaia
Corrosion [ H&T2UT- S D-
sh brown coating; rusting.wgw SISl
* Stiver: Black °°°t'“9-w&m\/é?m ' CORROSION RANCIDITY
- Copper: Green coatmg.Wl dn

l ﬁm_ The (ietertiolration The 2>(fidtation
Antioxidants are added onta!ning fats and oils. T&T 3112 A& a1
& uerlf A ufdsitaefiwes faore ona 2

Keeping food in airtight containers slows down oxidation.af1Tel aﬁarqm
et & o7 @ Fueret € 21 21

Chips bags are flushed with nitrogen to prevent oxidation.fw &l IUTeT
A FUTA & fAT Uhel A ATSEIoTd 3l AT 21



<> TYPES OF CHEMICAL REACTIONS -

A SIMPLE VISUAL SUMMARY

’1 COMBINATION

(SYNTHESIS)

CH; + 20, -

9 Suslslan) ‘é“ —’m £ o, +2H,0

+Q0 Q0D +© A+Bc-Ac+B
' m+@—>+m AB +CD — AD +CB

SINGLE
DISPLACEMENT

= DOUBLE

DISPLACEMENT
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djn]olaww

é) /n + 2HCI — ZnCl, + H,
—~____~>

() Cu0 +H,S0,—> CuS0,, + H,0
€) ZN + S —> ZNS  Giwowolisn #AT

Tl .
d) ZnCO05; — Zn0 + CO; W

(e) NH; + HCI — Nw




NCERT ACTIVITIES 1.1 - 1.11

( CHEMICAL REACTIONS — QUICK REVISION )

Activity Experiment Key Observation
1.1 | Burning magnesium Dazzling white flame; white MgO powder.
1.2 | Lead nitrate + Potassium iodide Yellow Pbl, precipitate.
1.3 | Zinc + Dilute acid Hydrogen gas evolves; temperature rises.
1.4 | Calcium oxide + Water Slaked lime forms; heat is released.
1.5 | Heating ferrous sulphate crystals Green crystals change colour; gases evolve.
1.6 | Heating lead nitrate Brown fumes of NO,.
1.7 | Electrolysis of water H,: O, = 2: 1 by volume.
1.8 | Silver chloride in sunlight White AgCl turns grey.
1.9 | Iron nail in copper sulphate Blue colour fades; copper deposits on nail.
1.10 | Sodium sulphate + Barium chloride White BaSO, precipitate.
L 1.11 | Heating copper Black CuO coating forms.




" IMPORTANT COLOURS & GASES |

CHEMICAL REACTIONS — QUICK REVISION

j \[f 1
i 1 | Burning magnesium il — Dazzling white flame Hile N o ]
2 | Magnesium oxide (MgO) White powder Browh ffmes oh
3 | Lead iodide (Pbl,) Yellow precipitate 3 heating lead nitrate
1 e H
5 | Copper sulphate solution (CuSO,) Blue Relegsed when zinc
6 | Silver chloride in sunlight White — Grey & reacts with'dilutéacid
7 | Barium sulphate (BaS0O,) White precipitate i EI e CtrOIYSiS Of water
8 | Copper heated in air Black CuO coating H,: 0, =2:1 by volume
9 | CuO heated with hydrogen Brown copper forms >
10 | Rustoniron Reddish-brown N 2
11| Corosion:Sker;Coper oo Bl 2 pcevens kiution
\ AN




Q. Which of the following reactions is an example of a double displacement reaction?

. Y

9. {71 5 0 it T-foreermoe stfvifsran st Sareter &2 AB + CD  pAxnoae
(A) CaCO3 S Ca0 +CO2 Bliulf [ oo il N7 Al — A+ R
MgNO3 + NaCl — AgCl + NaNO3/ a \q‘{%“"{’f A+ BC o ACt
(C)Zn+@SO4—>ZnSO4+H2r 4-\_ TRC — AR B
(D) 2ﬁg+/02 — 2MgO AT AV LD~ ADEAC

i AR

Carnlounal thn

Ans: (B) AgNQ‘%iIEN-&Gl——) AgCl + NaNO3
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Q. The following equation is an example of which type of reaction?
CuS_Q_fl +2NaOH — Cu(OH)2 + Na2S04

T. CuSO4 + 2NaOH — Cu(OH)?2 + Na2S04 forer gerr sht 31fsrfsrar 22
(A) Combustion reaction / G&- aAffshan

(B) Combination reaction / IS eTfsH
Double displacement reaction / T-Toreemom STierfehan

N~ — T e —— ~__——

(D) Neutralisation reaction / SETHIHTRTUT SATTTsHAT

Ans: (C) Double displacement reaction / Tg-Toreemae Teyiehan
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