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© Chemical Reactions
© Balanced Equations

© TTypes of Reactions

© Oxidation & Reduction
o Corrosion & Rancidity

) 66 e

Eve.rg chemical

reaction tells a

a—ar?fﬂd‘“cs )

A change |\

| ad15m%rﬂ <
|

e (Combination
e Decomposition

. Dtsp[acemen{:

L ]

Redox Reaction

Types of Reactions |

Double Dl&p!aczmenf |

|\ l \ 'l' l' '[’ " i 1'

5‘&0!"5 of chanﬁe 3

4 Fe + 30, + xH,0 —
2.F€-203 .

~ Be curious
Be brigh‘t

El TR

Be you @

;
I
|
I
;
[
l
|
1
/
[
|
1 Observe
tl Question a..__
L
‘ Learn &%
J J
Repeat -

o]

Re,duc:f:mn

XHJ_O (Ruﬂt)

: = - e T - U"—-‘
" _J“'mwﬂ'-""—ﬂ';.uh"‘—n-—"ﬁ\_.__u-ﬁ SR e, T -h""'-_.__,_..-"'_'--_._.——F'""‘H—,___,..—"'_"'"r- I I S
— e - — ~ . - ——- :

re—

—

-__._'_.’"- ey



.

, In Dtll.l.‘l_.j LL'F& z- ;--_.r..._..__._-:_:___ﬁ_._H“_._*_____,;g_ t}

' Chemical reactions occur all around us in our dmlg life.

| © Milk left at room temperature — It turns sour due to the
| formation of lactic acid.

o Ru.sting of iron —> TIron reacts with oxygen and
moisture to form rust.

© Fermentation of grapes —> Natural sugars in grapes are
converted into alcohol.

© Cﬂoking food —> Raw food cha.nges in taste,
texture and becomes edible.

o Df-ngSﬁOH —> Complex food is broken down
into simp er substances in

our bodﬂ
© ResPimﬁon —> Glucose reacts with oxygen
in cells to release energy.
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% Chemical reactions involve changes (<) —™ i

in the nature and identity of Ppactote T T
g one or more Substances to form | > |
\_ hew substances. Chemical Reaction
Observations def:ermming a chemical reaction '< o e
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The burnins of magnesium in oxygen to form magnesium oxide.

?_{-r" - e WP

\,
S il

Fd

k

.|“r
,e Magnes i
(

L

-

o Reactants

reactants.

. The substances that
take part in a chemical

reaction are called

S S, S r. = . =

w In a chemical e:q(ua.tinn:

-

Left Hand Side
(LHS)
Contains the

reactants.

S

® § y mbolic equa.
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© Products

The new substances

formed in a chemical

reaction are called

Skele{:al/ Unbalanced Equ.ation__

* The above equation is called a skeletal or unbalanced

equation.

o It shows the formulas of reactants and products.
* It does not show the actual number of atoms or molecules

involved in the reaction.

* It is balanced later to obey the law of conservation of

mass.
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Law of Conservation of Mass <

Mass can neither be created nor desfro‘ljed in a

chemical

reaction.

Total mass of
reactants

I

Total mass of
products

) ; Kﬂg Idea i RS L R

.f'"_' In a chemical equation, the number of atoms of each T\ﬁ

_ element must remain the same on both sides.

?Examp[e .
e T

Nofhmg LS
lost,
N afhing LS

ﬁaine.d ;

Everﬂthing (S
transformed.

1\

A 4 ZHSO4 i Hz

Recibh i (L)

Produc%s (RHS)
9% Let’s check the numper of atoms on both sides:
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Element LHS (Reactants) RHS (Products) Equa[? P R
2 1 1 Y /( Number
A L of atoms
H 2 2 v § & e
S 1 1 Y [ same on J
0 4 4 7 Q‘ii‘; )
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Count atoms

on both sides.

Sf:ep

Balance oxygen first.

Fe 1 3
H 2 2
0 1 4

There are 4 O atoms on

RHS, so put 4 before H,0.

() Step I

Balance hydrogen next.

Element LHS RHS
Fe 1 3
H 8 2
0 4 4

Fe+4HO-—> Fe;0, +4H

There are 8 H atoms on LHS
so put 4 before H,.

() stpv

Balance iron last.

There are 3 Fe atoms on

RHS, so put 3 before Fe.

B

Final balanced
equm&ion.

(VIL) Step VI
Add physical

states.

Q. ©
B

Element LHS RHS
Fe 1 3
H 8 8
O - 4

3Fe o5 4H20 S Feao ar 4H

I Element LHS RHS
Fe 3 3
H 8 8
0 4 4
___f._x_ FracS . T Jevn

\
W,
L

=

o

I -

Fe i 4Hzo 2 F3304 + H

Ox_qge
balanced! \

Nuw baiance

k\HHdmgen

g R IR

Hgdragegt H‘-l
)\a

balanced!
Now balance

Iron.

All atoms
are equal!

Balanced

Eq uation. @

3 3Fe, + 4HO-—> Fe3O +4H

3F€(5 15 4H20(9 =2 F€3O4(3. ol 4H2(9)

Sta,te.s of matter ¢

(9) gas
(1) = liquid

(ag) = aqueous

(s) = solid
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reaction has
@ reason and

a result! ¢

Chemical reactions are of
five main types.

T o e o o s —— e ey mma s e — —

S

: Example:

—>t:+oi—>coz}

Combination Two or more subsfances]

’f
|

g | : —)‘ combine to form a
l Reaction |

single prnduct. ‘

[ AE | - H Example: © o
[ Z\II Decomposition 1 = j 5*“31_:““’111"“““‘{ gt e be ey
I'\___F/I * | own nto two or more %‘: C CO iy C O + CO i o o

L Re:actmn simpler substances. I e _fl_ 3‘_.____?: B _2_ J

"“_'[—‘ - r =

[ Dicol ¢ ] A more reactive element Exa.mp le: 2
"{}' @[ Sldog bl —>| displaces a less reactive

, S{iFes CusD, = 1
Rﬂﬂﬂtlﬂﬂ ‘k element from a cumpomd.j FeS 04 Gl J
-¢~ r = I.-"" T B
Double | The ions of two compounds Exampig:
Disp{m:ement —> | exchange places to form —>| Na,SO, + BaCl, -

& | Riastich | two new compounds. J BaSO, + 2NaCl

_‘J 1k e — ———— —

-,

@ II O}(idﬂiiﬂﬂ & J A reaction in which Ll EXH.MPEE-' %‘Q
—> | oxidation and reduction |

Reduction =
- Reaction ‘ occur simultaneously. 2Cu + Oz =2 2Cu0 }
: f‘—'_'\-\\ v p— s __\.. = -.\\‘I e ———— R — -:I:}\-
; Remember - \ = }EKeg Points % s
1

Y |

i Golden R [
'.\x u E
( v Look at the reactants. ) — =" Nule

* Reactions help in everyday life. Understand
v/ See what is happening. ? * They bring change in matter. the pattern,
I\ v Match with the type. . They are useful in industries, Ide_nﬂfﬂ the type,
H‘I.- v Write and balance. ;’ | labs and in nature. Write it right! Yy
oY

s
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| - Combination Reactions <

A singie product

Definiﬂoq:

formed frnm two

Q+0

or more reactants.

r\-._..r"‘\k.____." t ---'j

Examples

o Ca0 + H,0 — Ca(OH), + Heat

(B 5 (0 =3 (000
O 20, & (), —= 7,0

V Whttewashmg ‘g

This is the reaction that happens

when whitewash reacts with air.

-p- e .

M Z_Exothermw Reactwns?
Definition: b5 j EF

' Reactions that re[ea,se. )

h heat energy in the

CaC0; is

T e e e e e e ——— — — —

——— e e e e . — — — — e e S e e —

1_<_83 Point
Energg is given out

in the form of heat.

“‘, SWrro u,nd'mgs

@ Cambu.stmn of Me;f:hane
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Respimtian in_Living Organisms (e.g. Glucose)
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(One campnwﬂ} (Two or more
substances)

by e,

S d

Decomposition caused b y

! Thermal Decompasiﬁon

heat energy.

Example Eguation Condition Observation
Ferrous sulphate | 2FeSO, —2—> Fe,0, + SO, + SO, | Strong 2 Al
P 4 40 ¢ 2 ,3 LA, turn reddish
(FESO4) . 1 Reddish Pungznt ® brown. Punﬂe.nf.
Green brown solid gases @ gases evolved.
Calcium carbonate CaCO, L} CaQ + CO, G" Strong CO, gas evolved.
R, Lo A0 heati :
(CaCO,) A Nl R s LLME.' (Ca0)
solid (White solid) {B remains.
Lead nitrate 2Pb(NO,), A D & 4NO, + 0, ftr:nﬁ Bm{wnd fumes
\ ) . ) " ) eatin evolved.
(P(NO,),) White Yellow PRodm {;; & / Yellow solid
crystals solid fumes remains.
D 4 d N
@ Photochemical Decamposdsmn < :mmﬁ:& ek du ~ %
5' ight energy. - \
Exa.mple Equaf:mn Condition Observation
Silver chloride | 2AqCL 2™, 244 + cl, White AgCl f:.ums
(ASC[) k-—f—) Lj L S“”l"ﬂht grey due to silver
White Silver  Chlorine 2 O A metal.
precipitate metal gas Chlorine gas evolves.
Silver bromide 2AgBr 255 (L4 TN 2Aq + Br, Sunlight Cream AgBr turns
(AgBr) S~ R ’s grey.
Cream Silver Bromine _\{:),"'r Bromine VAPOUrs
coloured metal vapours Loy evolved.
o Lt
>-Endo£herm£c Reactions _< Reactions that absorb ff.HEfr:.e.rﬂH a.bsarblei in L\
£ ' energy from surroundings. ( endothermic )
S :'K Endﬂf:herrmr:. Exumplﬁ 1; o L\“"‘x_ Jm.m:w £ \(
SRR >
| CaCO, (e CO, | . o @Q Remember
I Heat L v Breaks down
L s _(En:ergh- abscrrbed) CaCO, Caﬂ 2252 v Needs heat /light
: v Forms si.mpler
Qu,ick Cnmparison substances
Type of Decomposition Energy Source Example Key Feature i

Thermal Demmpas ition

Heat (A)

CaCO; -2 Ca0 + CO,

Heating breaks the compound.

Photochemical De:mmiuosiﬁun

Light (Sunlight)

2AgCL 255 2Ag + Cl,

Lishi: breaks the compound.

Endothermic Reactions

Energy absorbed

CaC0y L2ty Ca0 + CO,

Absorbs energy from surroundings.
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[f Definition: | Key ot |
! ' ‘ . >
A more reactive element displaces | o ma_dwe |
I i g | element dLSP[GLE-S |
. a less reactive element from its | : |
' gt I less reactive CuS0, o )
.'n_ cam‘pﬂur?, | Wt R B i ; ,“II Jlenent. @ | solution
Examples: P S R
j Vg W LR RS &1 WG ) /,_f‘—“x./”'_ S Y o .
s Rern CL‘SO T FESO it 5 JEU | U Reactivity Series \
(Iron) (Copper sulphate) (Iron sulphate) (Copper) | / W 7 - e h - P \j
' : : -';_ &K>Na>Cu>M3>AL>Zn>&
| Zp | E CuSERE = S RS0, + Cu k Fe > Pb > () > Cu > Hg > Ag > Au
L {Zinc] fCupper sufpha’re} (Zine Su[pha.te:l fCuPPer} I|
e e ; (o x Elements above hgdmgen )
i Pb + Cu'a 7 Pb Ci i C”’ _ ~ displace elements below it. 1
!\_ {Lea.d.} : {{;opper _Eh_‘.ﬂr’_tdl_‘-:j (Lead chloride) (Copper) k % ; : ” ,,»'

4 D&fmn‘:mn

A reaction in which an

PrecﬁFﬁ:at ion Reaction

. The ions of two compounds exchange P[cu:as |

White
Precipitaia

insoluble solid fpracipitate]
is formed when two

\ L form ¥ o C_DTPM"AS A / (BaS0,) aqueous solutions are
= = mixed. @
AB| + [ D] — i - l
L_, D N I_CB]
Examp!e \\> Na,SO,  BoCl,
i o solution  solution
+
| Na2504 (aq) G BCLCiE (aq) — BG.SO4 (s) L ZNGLCL (ﬂ-ﬂ}} ¥
| ) ) d i) ‘ + > =3
' Sodium Barium Barium Sodium -5 BaS0,
| sulphate chloride sulphate chloride A2 (White precipitate)
L (White ppt.) ]
- » _Comparison — At a Glance { e
Feature Displacement Reaction Double Displacement Reaction
Deﬁn.itian, A more reactive element cﬁ.splazes Tons ﬂ]f two cﬂmpound.s ex::ha.n.ge
(8 EESS rgﬂ‘.[:.tf:llrﬂ Elﬂmﬂt. F{R.CQ.S tﬂ fﬂrm tlﬂ.llﬂ nEW GDmPDuﬂdﬁ.
General Form A + BC—> AC+ B AB + CD — AD + (B
Type of Reaction Mostly single displacement. Double displacement.
Example Fe + CuS0, — FeS0, + Cu | Na,S50, + BaCl, — BaSO, + 2NaCl
KEH Poind More reactive displaces Formation of precipitate, gas
less rfm:tive.. or water may occur.
Ohservation Colour -::hr.mge /! metal gets Formation of precipitate /
deposited. l ~gas evolution / neutralization.

@D £a3 ramDidi



(1) ) OxpATION ¢ X

RPN i teice st i (- e k! What happens?
| Definition: | '[ Equation: | PP ;
| & . il i  Copper gains
il Gain of oxygen i | 2 C u =+ OZ —> 2 C u O 1= oxygen.
lr / et e l e l . Oxygen is
b7 s |

i loss of hydrogen | : CaT : y : i
1 . i pper xygen Copper oxide

________________ | (Reduced)  (Oxidising agent) (Oxidised) !

[}ﬁ? Oxidation = Gain of oxygen / Loss of hydrogen ]

> REDUCTI?N < ( What happens? ;

| Definition: ! i _QE uation: 1| * Oxygen is removed.

| L i j :

| Lossof oygen | | CuO + H, —> Cu + H,0 || ~Myeoen s

| i e | i | -

g R | T

! gain o}c hfj'dmﬁen i ' Copper oxide Hydrogen Copper Water :

Y e W - [ (Oxidised) ~(Reducing agent) (Reduced) (Formed) i (Rhmotid)
5 e T g5 RN T e LAY § |

[fj’ Reduction = Loss of oxygen / Gain of hydrogen J

One substance

) REDOX REACTIONS <ﬁ’ oadiged
' ' another
Reactions in which oxidation and reduction occur retucedt %

simu[taneausiy are called Redox Reactions. (‘?

A

(i I

(i) Zn0 + C — Zn + CO | —> Oxidatin : C — CO
'._I_.l I T T i (Gain of oxygen)
Zinc oxide Carbon Zinc Carbon monoxide !| —> Reduction : Zn0 — Zn
(Oxidised) fﬁeducing agent)  (Reduced) (Formed) i (Loss of 0135&@

=

T

MO, + 4HCL —> MnCl, + 2H,0 + Cl, | — Osidation : 20 — Cl,

! i M | (Loss of electrons)

Manganese Hydrochleric Manganese(IlI) I . ,
iifxi 7 J o ciinride Chlorine gas | — Reduction : MnO, — Mn** |
(Oxidisad) (Reducing (Reduced) (Formed) | (Gain of electrons) B - &
L agent) I o b
i ; : .J/,a-—---._.--" Y ol "*-H_f'_"""u;"__ "vﬁ'v—hh\-_
MH_IL@. i Key Points Y
Sl RIG . V' Oxidation adds oxygen / removes hydrogen.

. v/ Reduction removes oxygen / adds hydrogen.

(. v Redox reactions always occur together. Q9 -
S e e e @ Diag ramDidi

« Oxidation Is Loss,
Reduction Is Gain-




> CHEMICAL REACTIONS
1 . AND EQUATIONS ;

v’ Learn deﬁniﬁons
+ ) _REVISION + MCQ PRACTICE

v Pra.r:ﬁce. Bquﬂfmns

v Revise reaction types

V' Solve MCQs daily

' One-Liner R | o e .
ne-Liner Kevision & | ) ; aa :
e @ Mind Map < — =
; r Balanced The number of “*-""“b :tfh m;"- A s B LBl
equations gment isicums jom o : anEtnasLon | Decomposition |
: of ﬂ” equation. Syt | Reaction ; Reaction |
| — oot MW W =) ; | . |
‘ Combination = A single product is for'rned. : @' | :::b?nrgmtiefift:mes n | A compound breaks down |
i reaction from two or more reactants. J 3 single product. into ;E"::f;l*" 5“?:;-"'5!;] I
_—— ————— == =l zﬂ a —* Lall +
| 7 - . - B I, eg, C + 0, = CO, e “2)
| Decomposition ‘d‘ single compound !’f'““ks down | Y =
e aiion —> | into two or more simpler |
substances. — S
TS TREE N -1 | Exothermic | A = f
{ | Exothermic o Reactions that release heat Ffp ey el : ,-"/ e
o | | F & . |I
et RCRGT R Wy Chemical ") [ iEe=geatis)
\ L |
En,d_o‘f:hermm | Reactions that absorb heat | | energy to the . . |
— A it Wikt | | surroundings. Reactlons A more reactive element |
| reaction Sy 6| CH, + 20, | ‘ displaces a less reactive
- ——— 1| eg., CH, + 20,— |
[ its cnmpnund
; : Gain of oxygen / loss of CO. + 2H.0 + Heat | one from |
Oxidation  —>| hydrogen. = G | eg., Fe + CuSO, —
- -l - - . !._ FE.SG'Q " (i |
Reduction — Loss of oxygen / gain ﬂf e : =
o e EEREEE N ]
i _}n Sy e straiet o Tor r 53 | Reaction | Oxidation & [ ouble LSPI"-CE”"E“t
| reaction with air and moisture. i Absorbs heat ' Reduction I Reaction |
e | ' ' ! energy from the I (Redox Reactions) Tons of two compounds i
R dl.ty e Sp:da._g:.s oj' fwd. WHEMH futs i surroundings. | TR ‘ exchange places to form |
i R to oxication e ) : e-gy, GaCOyi=— | | occur simultaneously. | | two new compounds.
|

-I e.g., Na,5S0, + BaCl, — |
BaSO, + 2NaCl |

3) MCQ Practice % <+ R p D8 ) .. LSy
Q1| In the reaction: 2Pb0 + C — 2Pb + CO, S 3 : 7
S ANE ; s @) Expected Questions g +

The oxidation takes place in:
A) PbO B) C .y %
U@ L@ .@ Diffemnce between displa.cemant and 5
______ double displacement reactions.

] © Pb 0 o co,
Idenﬁfﬂ the type of reaction in: Fﬁzoa + 2AL = 7Fe + Alzﬂs = Di,splm:em.mt; A more reactive element displaces
D {A} C I'I'lb. kia ok a I-GSS reactive g[,gm_,gnf frgm Et5 meaund’_
ombination reaction

e ! | — Double Displacement: Ions two compounds

D (B) Decomposition reaction | P P

] (C) Di [a.:: " tion |. Exchcmse. le:es to form two new :nmpumds
isplacement reac h

D (D) Double displacement reaction

& Cﬂ.ﬂ' + C'Dz _,-"'J i &5-. CHD + H'Z —

: = |. Whg shouf.d. equatwns be baf_rmced.?
When dilute HCL is added to iron fillings, the reaction S T iobey ek low BT consetuatiin cFhmass.

that takes place is:
o es place is —> The number of atoms of each element must

| be the same on both sides of the equation. |
p A

D (A) Combination reaction
] ) Decomposition reaction
O © Displacement reaction

e [] (D) Double displacement reaction
¥

-—-;L Answer Key i, ——————— \

@ Whﬂ is resptmf:mn an exathenmc rﬂm:twn :
— Durm._g respiration, Hlucﬂse is oxidised in cells to

release energy.

— This energy is released in the form of heat,

so it is an exothermic reaction.

QL — (B) C |

Golden Rule

Practice more,

__‘lllllr

Score more! ',
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