CHEMicAL REACTIONS AND EQUATIONS

e ['mlrmr[ _

CHEMLCAL REACTION = «N process in ewhich new chemical(s) a

*Hydvogen qas yeact with oxgqen gae fo produce wales tinde¢

some condrhon.

CHEMIcAL EQURTI.DN:- - simple veprasenlalion of A chemical veaction
with eymbols and pormula.

Ha(g) b 0x(g) ———> Hao(t)
I-IHclmﬂen Oxuﬂcn waler
k"‘—"‘v"/  SECEEROSEES
Reactant product
[ L8q) (ppt i) (517 (D (glg
soluble in water insoluble in water solid liquid gas

How o wyite chemical foxmula -

Symbol &

[mactio Valency  Nop- Polyatomic X hlo‘”({ (4

Sodium /-——s Na*t metallic e ions g u GOdIUf{lnC_: -4

Potassium /jl(’f Hydrogen Ht Ammonium  NH: Nq ) cl "_—-, qu

siver ~~ ) Agt  Hydride H™.  Hydroxide~DOH" 2 Ailuminium (.‘_h|f’ﬂ de

Copper () ¥ Cu*  Chloride ~)CI~  Nitrate ,/~ NO" Al 3:5..4!‘ pmm——y  § [41 1
Magljlessum o Mg SE——-— Hydrogen . ... £ Ferrous gulphul-e

Calcium /'—‘“'5 Ca2* carbonate e SO[{"_’— Fc 50'-{
Zinc —ﬁ Zn2+ lodide I~ Carbonate Z 0,2 fe : = 7

Iron () (Ferrous) =3 Fe2+  Oxide ~~) 02 Sulphite  s0.> g |lead Nitvate

Copper () =~ Cu?* Sulphide S$2  Sulphate 7 250, pp*t NOG"_-_, PH(NO3)».

Lead () ~ > Pb?* Nitride N3 Phosphate  PO.*
Barium ~5 Ba?*

Aluminium }d Al 3+

Iron (1) (Ferric) Fe3+

Balanced chemical Equation :- L
Number of atoms of each element in q chemical equation should be
the same on LHS and RHS.
Av(q) + Ba(g) —> 2AB(q)
ki 64 104
Wihy Balance »
aTotal mass of veactants should be equal o total mass o products.

Alaw of conseivation of mass- mass can neither be created,
nov be destroyed under ovdinary conditions.




(n Metals 2 K: Na: Ag. Cu, Mﬁ,'Zn,Cq:Fé,A[, Mn, Pb, Ba
@ Non-metals + ¢l, By: $, N» G, P
(3) O

(WH .
Repeat untill All Atoms Balance.

¥ Consider the following chemical equation :
1‘3Fe +1H0 -~ Fe;0, "'qHz p Al + q H,0 — r ALO; + s H,
To bal?n(e this chemical equation, the values of ‘p’, ‘q’, 'r’ and 's’ must be
2. ALO; +HCI —)AICI; + 3 H,0 repectively:
'
Al + H,0 - ALO; + H
3.1Cu20 + Cu,S "-'6CI..I + SO, 2 203 2
In order to balance the below chemical equation the value of x,
respectively are
4.3 BaCl; + Al;(S0.); —'3 BaSO, +ZA|C|3 MnO; + x HCI ——> MnCls + y H:0 + z CI
L — = 7’
60 e v MnO, + HCl ——> MnCl, + H0 + Cl
5.JPb(NOs); ~)PbO + NO; + 0y
120 {1

Why do we balance a chemical equation ? Name and state the law that suggests
the balancing of a chemical equation? Balance the following chemical equation:

Zn + HiPO, — Zn,(POy), + H:
1

Ans - So that total mass of reactants should be equal to total mass of products

Law Of Conservation of mass - mass can neither be created , nor be destroyed
under ordinary conditions.

Zn + H;PO, — Zny(PO,), + H,

CHARAGTERTSTICS OF A CHEMIGAL REACTION 3-

Témperatuie St?zenae

foymation of o loure
F-reci!pl:’rc %?“lq 3'?12 %%gnﬂc change

ex-Insoluyble

BaS0y

TYPES OF CHEMICAL REACTION : -

COMBINATION REACTIONS— Tawo or move veactant combine fo porm a
single product-

Xt+Y+z—S

P DD > P



Busning of Magnesfum Ribbon

2N
O

powder
Tmporkant: points o
o0 BLhTe Pu?f’rh Dazzling white plame (very bright light) Activity 1.1
«A " White MﬂO pocoder N watch calass‘l
» Heat enex y releqses so ﬁmpe;ah:fe Increases.
« combination and Exothermic Reaction.

Why do we rub magnesium with sandpaper ? Select from the following a statement which is not true about burning of
E 4 magnesium ribbon in air:
Ans. To remove any layer of magnesium oxide already present on magnesium
ribbon,. = —m— — — — ———————

—

It burns with a dazzling white flame - CBSE (2025)

==

aAwhite, der is formed on burning

Why to keep magnesium ribbon away from your eyes ? It is an endothermic reaction )(

Ans. Because the reaction is exothermic & it emits dazzling white light so bright

that you cannot see for a short time after looking at it. ——
e e e

a It is an example of a combination reaction

Quicklime in walel (-

Ca0ts) + Ha0(0) > Ca(OH)2 (ag)) +Heat
Quick lime slaked [ime

. Quick lime — €a0
Importantpoints slaked lime —s ¢q(0H)
ture (erothermic) .

e Rise In fempera ] ,

«Quick lime veacts vqowusld with “?qfc’{' .
. water added slowly Ybecause veachion is exothermic.
o Combinaton and exothermic Reacton-

« Quicklime uged in making cemeny.-

The balanced chemical equation showing reaction between quicklime
and water is

o 2 Ca0 + Hzo — 2 CaOH + H2 + Heat CBSE (2023}
-

=

Activity 1.4

a Ca0 + H;0 - Ca(OH); + H; + Heat
G/Cao + H;0 — Ca(OH), + Heat
—— e~ ~— =

o 2Ca0 + 3 H,0 — 2 Ca(OH); + O, + Heat



White Wash Wall .=

. CaloH)a solution is used porwhite washing coalls:
\ l.f arhe lefDlﬂ quf_h c02 (q) me qls-

e CaC03(s) is povrmed In 2-3 clagg on w(ll”-
* This Iaaef of (aCo3(s) {ives shiny coall-

Calcium hydroxide  Carbon dioxide Calcium
(Slaked lime) (From air) Carbonate

Ca(OH); (aq) + €CO;(g) —— CaCo;(s) + H;0(l)
Water

other Examples of Combi nation Reaction $—
(uan:‘nﬂ of coal (2) formation of coated prOM Hafi )
Ccs) +02(9) — C02.(q) LHz(q)+ 02() — 2H 0

Select from the following a process in which a combination reaction is
involved CBSE (2023)

) and 02(§) .

(@) Black and White photography Burning of methane

o g b o Digestion of food
Decomposifion Reaction : — |
- Reverse of combination - one veactank breaks info 2 o more produchs
Heat

_ 0 PO & 0T C02(§)
.. g ol T Sl

A uicklime Is nsed in makn’na cement-

Identify the product ‘X’ obtained in the following chemical reaction

— 8 ., +ico,

LY
n Quick Iim% (aO + (02.
—
a Gypsum

Limestone
o Plaster of Paris

d ftion)  (El mlhi (Photochemical
Sitian = c C
(Thermal decompo ech 1 on) clerled o



Thesmal Decompesitfon, - Thermolysis——*1<

2 Fes0y(s) ——HEE—— Fe)03(5) + S02(g) + S031(g)
Ferrous sulphate Ferricoxide Heat abs otbed
Ofyeen Reddish
Bvown

= Ferrous sulphate crystals are green in colour. On heating it
3 -‘ loses water and changes to white colour. On further heating
ferric oxide is formed which is reddish brown in colour
e e e

Wafting gas .~
gently towards
nose -

* Smell_of buming sulphur (matchstick) Smell of SO, (g)
D

Do not point the (Suffocating odour),; pungent smell

mouth of boiling '~ Boiling tube T B

tube at your Ferrous sulphate| * 202 & SO; are air pollutant & acidic in nature
neighbours or [ o e ~

—

Thermal Decomposition & Endothermic Reaction

F\/\?/\

Fes0y. THa0 Heat s Rsoy+ FH,0 ——0
Hydvated ;}mom Anhychvqous
sulphate

clat (@O @)

?Cﬂzreen ___—— Hhite

yourself

2Fe504(s) HEE—— Fe,0309+ S021q)601(9) —@
Fervoussu|phate Ferricorde
White Redelish Brown

List the possible sources of energy required in decomposition reactions.

Illustrate any one with a suitable example.
CBSE (2025)
Heat

2FeSO,(s) ————>  Fe,0, (s) + SO, (g) + SO, (g)

Ferrpus sulphate Ferric oxide
e Reddish brown

What is observed when hydrated ferrous sulphate crystals are heated in a dry
boiling tube ? Give balanced chemical equation(s) of the reaction(s) that

occur(s).
J CBSE (2025)

Ans Heat, Light & Electricity

Heat - Thermal decompaosition of Ferrous Sulphate Crystals

9PbINOs), (&) HEIE 5 2Pb0(s) +4NOa () +02()

lead mitate leadoxide  Brown
i ellogw umes
(white) [(dreSIdue) £
mpmm n*‘ Paints—:—- The products obtained when Iea:d nitrate is heated in a boiling tube are:

o (vacking sound . : _
« Broon pumes—>Noxg-Trrfatfngsmell gy
« Yellow solid ~esidue — PbOg)
e N0y qas [s acldic In .ncrl'uﬁe anl a NO, PbO and O,
+yyhs molst blu_e [Hmus ved- - B o, o,
al Decomposttion and Endothexmic
*mﬂm P REQC'H‘OH . n NO,, PbO and O;

l“" Lead nitrate

L




. electric cumend
87 mass

9Ho0 () E!eahrcwrreni'jp_‘f_iz(ﬁ) '+02(ﬁ)
2 " L velume
(i) Ha as is obtained at cathode and 02¢4as at Anode-
(ipvolume of qases Hy:02 =11
(iipMass vatio of qases Ho.:02=1:8

PA O
mz Afﬁode ‘-’ﬂxuﬂenf

(iv) Buming candle is Lvouﬂ}rf‘ neay e
Cathode = Hz(q) Il

(Y Pop sound heqrd and candle exi;r:gufshﬁ'ﬁ- . ﬁ
()Combustible but not a  gupporfer of combustion . 1 o

Anode - 02(9) | |
ycandle EHTDS move byight! /vekindles a lowmﬂ sE[mre&-
(1;) NO{- COMbUSthe b“‘f‘ q 5“PPOTi—eT OF q Combushf}h_

v) P tex is a poov conductor of electriciby , so a  pew chrops
(J ﬁfic?giqqfe addePd .The acld qrfts aqs a:d E"EClTOI(d‘f‘E qndallows

e ¢olution o conduct e]ech['cil—a.

Electrolytic Decomposttfon/ Elecholﬂﬂgﬁ -

] \ ] i a--
While electrolyzing water, before passing the current some drops of an PhO{'ﬂChem [ CQI Demmposlhon /PhO{-O I ﬂifo

acid are added. Why? Name the gases liberated at the cathode and
mﬂcl (5) 2Aq6) +C !2(}1}

BSE (2023 sunlt :
—— ™ (Grey) (aelo{rﬁ%

anode. Write the relationship between the volume of gas collected at the

anode and the volume of gas collected at the cathode.

Pure water is a poor conductor of electricity. To make it a good

conductor, a few drops of dilute acid (like dilute sulphuric acid) are Unl ]I "

added before passil;g the electric current. ¥> 600& (ondw kot iAﬂ BT(S} - ﬂh‘l‘ 4 lﬂ a[SJ & BTQ' (ﬂj
’ = H, O ; ‘

Gas Ifherated atca hmfe: Hydrogen (H;) ~ P Iq @) ® ”:] I'g is Ujh Iﬁﬂ[ qnd By qre kEPL‘ in

Gas liberated at anode: Oxygen (O;l/ + mw{f_, oﬁaa"‘ £ 5 B I ac K ml@ b O‘ﬂ legﬁa—h) P—rof—ecf ]EB‘O m

) [-% | sunlrght.
(Used in Black and White Pho’roramphy)

Silver chloride kept in a china dish turns grey in sunlight CBSE (2023)
A. Write the colour of silver, when it was kept in the china dish

B. Name the type of chemical reaction taking place and write the chemical
equation for the reaction

C. State one use of reaction. Name one more chemical which can be used for
the same purpose

A. Silver chloride was white in colour when kept in the china dish.

B. The type of reaction is a photochemical decomposition reaction.
Equation:

2AgCl (s) — 2Ag (s) + Clz (g)

(in presence of sunlight)

C. This reaction is used in black and white photography.
Silver bromide (AgBr) can also be used for the same purpose.

Define the term decomposition reaction. Write one chemical equation each for

decomposition reaction where energy is supplied in the form of heat, light or electricity.




Dfs placement Reactlon &— l i Bk @
active elementyeplace a ess 5 Codun
T:Ieo(;g ngcelemenir From ﬁs compound: My Megneloim
Al Aluminium
K. (70 o @ o o
Pb Lead
A is move REQCHVE than B I:u 2::;:?“
ADEHCFV/WSE?/EK J Hg Mercury -
Ag Silver )
Au Gold reactive
—n(s) + Cu(s0y) ay — ZnS0y T
. Bluc) colouness Redf Brownw
—Zn(s) + HaS0y (aq))— —ZnsOy t Ha T
Fets) + Cusoylag) ——> Te S0y + Cd
culs) + PbSOy(ag) — )Xoy + Pb
X
|£§:SRGGCHV9.
ﬂcflwtﬁ
Ton Nail in Copper ulphate solution.  /aleGreen
cusoy (ag) —— fesoy (ag) + culs)
el ¥ Blue o liqht- Reddich Brown
O1seen
- sty (Ve Fm "

F 3 | ‘ Iron nail -—'I_ Irun nail taken
out from copper
- RL}C sulphate
alc \ solution
” SO ( A9) - i
A

Copper sul pna:e
solution

A student has dipped some iron nails in an aqueous solution of copper
sulphate. After about 25 minutes, he would observe that the colour of

the solution has changed from.

n blue to colourless CBSE (2025)
a blue to pale green
pale green to blue

a pale green to colourless




o
'Zn (5) _f— Hlsaq (qal) ——?'anﬂqf HQ,T Study the diagram given below and |dentafy the gas formed in the reaction.

n Carbon dioxide, which ':”‘ ab ',candle -\///
— '
K OBSERVATIONS :
die bu
Na 1H; gas is colourless & odorless, B :’:Y::In' due: 1o which 8 cancle tumm o
g bums_with_a_pop” sound & i
Mg extinguishes I burning candle. . R Dilute
Al ' 2 —tha i C Sulfur dioxide, which produces a suffocating Sulphuric
Fo Is highly axethermie, smell eeis
b Dilute Sulphuric cid - Dilute acid is used because the tine Granules
) s :?n:—j:%mn::m; Hydrogen, which on burning produces a
Hug mn___mg_gm«mic lnd popping sound
Ag Zinc granules dangerous reaction.
Au

Double Displacement Reaction &~ Exchange of ions beheen veactante:

atoms)
An .09 O .20
+ - =
Na2S0y(ag,) + Bzclgqu») > Basy(s) + 2Nacl(ag)

colouxless  colonless Whiteppb

: vide (a4)
Which of the following reactions is different from the remaining three? sodllum'SUIPh(ﬂ'c mq’}—}-Baﬂum Chlo CP

Na;,sou(qa,)i- chmafw iy qso #

| 5_011 .
0 Nag:ag\’no, - AgCl + NaNO, DV : coloumless  coloumless ‘meolu A
S . - mq cl(as)
WK&O + H0 - Ca(OH);) (oo™

~————

OBSERVATIONS :
rp ) (i) White e (precipi of BasO, is
!5 ’D —— Test tube formed.
KNO; + H,S0, + KHSO, + HNO, i ] ontainig woution

o s Lt (if) Double Displ & precipitati eti

\___,/’ - Precipitation Reaction - When two aqueous soluble soluble
i Q | Containing solution solutions mcl to form a semi soluble/ipsoluble salt, the u!l

a ZnCl; + H,S - Zn§ + 2HCI )’ ;

il is called pitate & such fon is called p
' r!actmn

{iif) fons in selution - After Reacken th [

What is observed when an aqueous solution of sodium sulphate is
added to an aqueous solution of barium chloride taken in a test tube?

Write chemical equation for the reaction that occurs and name the
type of reaction.

Ans

- D

White insoluble substance (precipitate) of BaSO, is formed.
“—-‘-_'-P._-__"“--—

i

Na,SO, (aq) + BaCl, (aq) ——> BaSO, (s) + 2NaCl (aq)
white ppt
insoluble in water

Colourless Colourless




leadmitrake (aq) + potassium iedide(aq)

0 M - B
PBNG3)2 (ag) + 2KT (ag) — > PhIsd + 2KNO3(aq)

coloutless coburless ellow ppt
(ihsoluble in waler)

(1) yellow insoluble substance [ precipitate) of PbI, is fmmec\-
i) Double Displacement and precipitation ~eaction .
(iij) fons tn solution -

Heat in Reactions

A . s @
Examples- (1) Respivation

cmbokﬂc}mﬁ —> Gilucose

G4lucose + Oxygen —— C02(4)+ Ha0() T Energy
CeHi20¢ 02

Beleased
EXoTHERMIC

+ Heat

(2) Burning ofNatural Gias
CH Qoalfy—> 6 1
Gh emln ;' 2(q) Op_[ﬂ] +2H20 (@) +Hea

[33) Decomposition of Mg Ribbon
2 Mgls)+ 02(g) —— 2Mq0(9) + Heat~
(4) Detomposih'on of Vatde’mble into compost

) Quick lime with water
ca0(¢ + H20()) — Ca(0Hlzt Heat

D-D- ppHp-t

b C:H,,04(aq)+60(aq) - > 6CO;(aq)+ 6H,0(l)
Heat ~/ Absdf ;J\ rﬁ?oghm The above reaction is a/an  Heok
. - e
> B . ENDOTHERM&OC @ oisplacement reaction @ eraothermic resction
-
Examples : — 3 Exothermic reaction G Neutralization reaction
D iti i r{bal'
FeSO, Crystal FeSO, — . @ Dpecomposition of vegetable matter into compost m
Heat
CaCO; (s) CaCO; — o Decomposition of calcium carbonate to form quicklime and carbon dioxide
Pb(NQ;); (s) Pb(NO;), —Het,
AgCl (s) AgCl ~Heat ° Burning of a candle
Heat

AgBr (s) AgBr T ° Process of respiration




oxidation And Recluction

oxidation - If a chemical (A)
« (nalns 0xygen . loses gkxygen-
« losses Hydrogen T+ is called reduction of B.

[tis called oxidationof A - I5-eqL '
A (s sqid to be axidfgfgd, B s said 1o bereduced

Reduction - l'f q chemical(8)
*(qains Hydrogen

lessof O + ..
ﬂaﬁgﬂ‘ﬂ'ﬁ\ &e‘a‘?‘ieo.c\ﬂdp
Zno N (G
0-A \_Cr/
oxidation
Giain of 0
Redox Reaction :—4 reaction In which oxidation and Reduction occurs.

. nRA
Jiska Hoga Oxidation Wo banega Reducing agent
Jiska Hoga Reduction Wo banega Oxidising agent.

- Yo.4

MnO, + 4HCl = MnCl, + 2H,0 + Cl

Rediinne (CBSE 2024)

@ Mno, is oxidised and HCl is reduced.
a HCl is oxidised.
MnO; is reduced.

e MnO; is reduced and HCl is oxidised

oxidation of Coppex:=  cuainof0OF oxidation

Cy(s) + 02 [ﬂ)—-’jﬂ—% <y0 (s)
Reddish/Broeonish Black colouy

s chemical

f the reaction that takes place. How ¢

3
urning in flame, gets coated with a black substance. Write 0 bserva*‘on g =
ion of s an thi
T

A (;)RMTowm’sh copper meha| changesto black
ot P -~k colour cuo(s) ‘
oy ——— o8, & ) l.lc Ha (g) is qusec{ ovey Cy0, Hqck colous chnaec_
This can be reversed by passing Ha(g) over Cu0 + Hed % N
CuO(s) + Halg) —— Cufs) + H,0 +U LTOCIJH % ‘
ek cnour QP*" nasssn s
Cu0 )+ Halg) =225 Cufe) +Hg0
Black ek Redelish/Brownish
Cc’au—r

[ossop 0= &ec]uc{'l'ah



Cotrosion .= y h »
is attacked by Substances qrounc it such as moistuze
ngwvfpgil:axﬂﬂ:nb acid, ete--, it is said to cowsode and this

process 15 called co¥sosion.

Example - = .
1) Rusting of ivon /+ o+ -

Hydrated { Reddish Brown)
1 tron oxide (Rust

2) T&rnishinﬂ of copper - Red fo Grreen coloys

coppet ﬁﬁ copper Hydyoxide + copper cqr_BonaJre {reen)

3) “IZn'm'shl'nﬁ of silver - Girgy toblack colou
Silvet % silvey Su[phl'defﬂlack)

Iron

Note :— covsosfon is an example of oxidation.

Rancfdii'y_;— « The tuste o7 smel| of ‘:ood matevial c:on_-l-aminﬂ qur/oﬂ.
changes when it is lept exposed fo a1g for a lona Hme:A_
o ox:‘dcﬁl’on of fa-f/o}l present In foo& material causes Ranci :Fa_

Prevention :- __ .
<K .
ne ) _' ANTIOXIDANTS (\\
) — '-';»(_)
/4 Bag of chips
Affgﬂff"“/'/// Air tight container_// (F|U$Ed Withfi—t’fffﬂ gas)
hemicalchange _Physical change ]
New chenfical edsmed. - Nochemical reaction happencd:
oA chemical veaction happened- | . shape, size, colousete may change-
. skrl]ape, size, colous, efe, may also «No New chemicals ave Fonecl.
<han

(5
« New ‘chemicals are Fowmed.

Bolling water from  Melting of ice to Melting of wax
- the evaporating ghve water Q.L
Food Digestion Food Cooking Respiration  Chemical Battery Usage




