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\(a)/Oxidation Is a chemical reaction in which oxygen is added
2HNO, + 0, —>2HNO,; CH,CHO+0 —> CH,COOH

Mydrogen Is removed i.e. hydrogen becomes less é )b’ V+ HoM a!\oss =7 OX?‘J)”%W |
WZZU +2HCI —>1- nCl, +H,; Cu+4HNO, —>Cu(NO,), +2NO, +2H,0
(Cc Electronegative element is added 1 U/
2FeCl, +Cl,—>2FeCl,; 2Sb+3Cl, — 2SbCl, _f? ++
WEIeetropositive element is removed ATD B UNno H '\JO”L H N_—O 2
2Nal+H,0, ——2NaOH+1, ;
(e\)/alency of electropositive element increases ‘ T‘L"'Q\ (‘2) - ) ’ _’—x TB(_Q) ) D
EDCI2 +Cl,—>SnCl, l “ _‘,B ,L - 15

T o olidekion | U,/
S
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\(9/ Hydrogen is added. For example

H,+ Cl, —— 2HCI N,+3H, —— 2NH,
W Oxygen is lost. For example
v/Fe0, + 2Al —— 2Fe + AlO, Cr,0O, + 2Al — 2Cr + ALO,

(cl/EIectropositive element is added. For example

2HgCl, + SnCl, —— Hg.Cl, + SnCI, CuCl, + Cu —— Cu.Cl,
((\1V Electronegative element is removed. For example

2FeCl, + H, —— 2FeCl, + 2HCI PbS +H, ——» Pb + HS

(e)/dalency of electropositive element decreaAsTFEDBaMlﬂ @)
CuSO, +Fe——>FeSO, +Cu

(Cu™) (Cu®)
FeCl, +H,S——>FeCl, +2HCI+ S
(Fe™) (Fe™?)
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mmi CONCEPT OF OXIDATION ( im(on%wc) flectron 055

(a/ Neutral atom : When a neutral atom loses electron, it gets converted to a positive ion.
Na ——» Na*' + e
Al — 5 Al* + 3e-

(b%ation : When a cation loses electron, there is an increase in its positive charge.
SN2 —— Sn™ + 2e”
\/I_|g+1 : Hg+2 + e

(c) ~ Anion : When an anion loses electron eq&lToDsBeda‘tKr‘tharge, it gets converted to a neutral atom.
202 —— O, + de-
2N —— N, + 6Be-




ATDB.unorz
IAQJBE {/‘{V\JDB uno [ Unauthorised redistribution is strictly prohibited

(\(y Complex Anion : When P complex anion loses electron, its negative charge decreases.
[Fe(CN)J* — [Fe(CN)J* + & (¢ [eghmom lo4s>

(eVMolecule : When a molecule loses electrons, it breaks up into it constituents.
HO, — 2H" + O, + 2e-
Therefore in oxidation reactions—
\/('fr Positive charge increases and negative charge decreases
iy Oxidation number increases /\

N

\ ATDB .cdnw?e dectnon |pss

0

O}\?WW

Nudwﬁ’\/e o,nqui, tlectnon 1054
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MODERN CONCEPT OF REDUCTION ( ¢/ec{rom 4afn )

(a) eutral Atom :When a neutral element or atom accepts electrons it gets converted into an anion.
N+ 3e ——> N7 S+ 200 —p S

(lz)/Cation : When a cation accepts electron equal to its charge, it gets converted into a neutral atom.
Mg~ + 2e¢ ——» Mg° A" + 3¢ — Al°

(c) Similarly, when a cation accepts less electrg s-'hD B char, ts positive charge decreases. For example

\/QG~+e'——) Cu* Fe’ + e — /
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(d) / Anion : When an anion accepts electron, its negative charge increases.
MnO,"+ e ——> MnO,?
[Fe(CN)]~ + e —— [Fe(CN)]J*

N
@led{wm oul | — ﬁeop
(e) Molecule : When a molecule accepts electron, it is a reduction reaction.

9+ 4e — 207 |, + 2 — 5 21
Therefore in reduction reactions—
V(J)/Positive charge decreases and negative charge increases

(i) Oxidation number decreases ATD un

VDS?Uve ( w&ti) é‘aﬁ*ﬂw ﬂa?\/v

Y\UG&)(?\/Q O}W\ﬂ& Q\edw ZWV‘

Redv cFiom.
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The difference in the oxidation states of two types of sulphur atoms in Na,S,0, is
Al + 50
= 46

\§~o

TDB.uno
5 = 5
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If three electrons are lost by a metal ion M?3*, its final oxidation number should be :

'0
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Oxidation number of Sulphur in Na,S0, is

+ ATDB.uno
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The oxidation states of transition metal atoms in K,Cr,0, KMnO4 and K,FeO,,
respectively, are x, y and z. The sum of x, y and z is @

’(2(-/“!,/01 = AT 27(+:('(‘2> v (%, = +b
w0 - | T th(-9) = 0 =+
T e BRI UL
LFO = 2*?+‘f('2> -0 [z = +4

-
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Oxidation number of Sulphurin S,Cl, is :
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N,O,, NO, NO,, N,O arrange the increasing order of O.S. of nitrogen -
sl 4% Tl\?
yzo, NO, N,0., NO,
@ n.0.n0, N0, NO

© nro. N0, N,0,N0 ATDB.uno

@ n~.0.. N0, N0, No,
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In which of the following compound oxidation number of Cl is +3?

[C]

Clo,

CIF, ATDB.uno

HCIO,
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Wh

—

ch of the following is the correct oxidation number of phosphorus in Mg,P,0,

-3

- ATDB.uno
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Oxidation numbers of the two nitrogen atoms present in ammonium nitrate are
respectively ?

+3 and +3
0and 0

ATDB.uno
-3 and +5

-1 and -1
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The oxidation number of cobalt in [Co(CN).]*- is -

+3

ok ATDB.uno
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Oxidation number of Sulphur in S,0,% is:

+1

o' ATDB.uno
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In which of the following compound oxidation number of iron is not +3
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In which of the following compound oxidation number of iron is not +3

ATDB.uno




I ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ I

Abflﬂﬁ ngB uno [ Unauthorised redistribution is strictly prohibited

ATDB.uno

Oxidation number of Sulphur in H,SO: is

. ATDB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
AftR:HRYDB.uno | 19 Mar 2026, 18:18 IST ATDB.uno



I ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

AQISJ@ %‘OFDB uno [ Unauthorised redistribution is strictly prohibited

[ - ol

Oxidation number of Fe in K;[Fe(CN).] is

| >
i e

+2 J

=
+3 3KT T F_e(( M)ézl

1=-13

+4
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In which of the following compound, iodine is in its highest oxidation state

Kl
K10,
i ATDB.uNo

IF.
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1. Oxidant (Oxidizing Agent):

An oxidizing agent is a substance that gains electrons in a redox (reduction-oxidation) reaction. This
means that the oxidizing agent itself is reduced (its oxidation state decreases). The role of the

oxidizing agent is to cause the oxidation of another substance by accepting the electrons that are

being lost by that substance.

e How it works: The oxidizing agent esse%{a'l‘bDBllsU?lfﬁrons from the substance that is being
oxidized.

e Change in oxidation state: The oxidizing agent becomes reduced because it gains the electrons.

AAAAAAAA
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Example 1: Oxidation of Hydrogen by Oxygen

Consider the reaction:

2H> + O2 — 2H50

In this reaction:
e Oxygen (O,) is the oxidizing agent.

e Oxygen gains electrons (it goes from an ox Q onuspte of 0in O, to -2 in H;0), thus it is

reduced.

e As oxygen gains electrons, hydrogen (H.) loses electrons and is oxidized.

So, oxygen is the oxidant because it takes electrons from hydrogen, causing the hydrogen atoms to

lose electrons and thus get oxidized.




ATDB.uno-z

In the reaction between sodium and chlorine:

2Na + Cly, — 2NaC(Cl

e Chlorine (Cl,) is the oxidizing agent.

e Chlorine gains electrons (is reduced) as it changes from Cl, (oxidation state 0) to CI™ (oxidation

state -1). ‘ ATDB.Uuno

e Sodium (Na) loses electrons and is oxidized.
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2. Reductant (Reducing Agent):

A reducing agent is a substance that loses electrons in a redox reaction. This means that the
reducing agent itself is oxidized (its oxidation state increases). The role of the reducing agent is to

cause the reduction of another substance by donating electrons to it.

e How it works: The reducing agent donates its electrons to another substance, which leads to the

reduction of that substance (gain of elecﬂoluﬁ)
B.uno

e Change in oxidation state: The reducing agent becomes oxidized because it loses the electrons.
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Example 1: Oxidation of Hydrogen by Oxygen (continued)

In the previous reaction:

2H> + Oy — 2H50

e Hydrogen (H.) is the reducing agent.
e Hydrogen loses electrons (it goes folbxn] A BiddidOstate of 0 in Hz to +1 in H20), thus it is

oxidized.

e As hydrogen loses electrons, oxygen gains electrons and is reduced.

So, hydrogen is the reductant because it donates electrons to oxygen, causing oxygen to be

reduced.
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Example 2: Zinc and Copper lon Reaction

Consider the reaction between zinc metal and copper sulfate (CuSO.,):

Zn + CuS0O4 — ZnS0O4 + Cu

* Zinc (Zn) is the reducing agent.

e Zinc loses electrons (its oxidation state increases from 0 in Zn to +2 in Zn**) and is thus

B.uno

oxidized.

e The copper ions (Cu®*) in CuSO, gain electrons (their oxidation state decreases from +2 to 0)

and are thus reduced.

So, zinc is the reductant because it donates electrons to copper ions, reducing them to copper metal.
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None
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JEE Main 2017 Offline

Which of the following reactions is an example of a redox reaction?

+o -l -1 $p-2-1 41—
XeF, + H,0 — XeOF, + 2HF

@ xeF, + 2H,0 5XeO,F, + 4HF

+L‘ | —’:—l -1+ th_o&
’ XeF, + 0F; > XeF; + 0, ATDB.uno

ox"
@ xcF, + PF; - [XeF]* PF,-
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In which of the following reactions, hydrogen peroxide acts as an oxidizing agent?

‘ , + H,0, + 20H - 2I- + 2H,0 + 0,
’ PbS + 4H,0, - PbSO, + 4H,0
‘ 2MnO0," + 3H,0, - 2Mn0, + 30203 AL0a-

‘ HOCI + H,0, — H,0* + CI + 0,
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One mole of X,H, releases 10 moles of electrons to form a compound Y. What should
be the oxidation number of X in the compound Y ?

@ -
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CHANGE IN OXIDATION STATE BUT GOES IN TWO PRODUCTS WITH DIFFERENT ¥

OXIDATION STATE (DIFFERENT THAN IN THE REACTANT) AS A RESULT OF
EITHER OXIDATION OR REDUCTION

3Mn*’ » 2Mn*? + Mn*4
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The aim of simple titration is to find the concentration of an unknown solution with
the help of the known concentration of another solution.

\m Acid-base titrations
er) Redox titrations
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If 83 mL of 0.45 M NaOH solution neutralizes a 235 mL HCI solution. Calculate the
molarity of the HCI solution.
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A 10 g mixture of Cu,S and CuS was treated with 400 ml of 0.4 M - MnO,~ in acid

solution producing SO,, Cu?* and Mn?*. The SO, was boiled off and the excess of

MnO,~ was titrated with 200 ml of 1 M - Fe?* solution. The percentage of CuS in
original mixture is (Cu = 64)

Uw
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JEE Main 27 July 2022 Shift-1

In the titration of KMnO, and oxalic acid in acidic medium, the change in oxidation
number of carbon at the end pointis__{
o i +Y

(MuO, + 1,60, — Mn + (O

Chane "o Gpgluflbon — +2

= ]

e




An aqueous solution containing 0.10 g K10, (formula weight = 214.0) was treated
with an excess of KI solution. The solution was acidified with HCL. The liberated I,
consumed 45.0 mL of thiosulphate solution to decolourise the blue strach-iodine
complex. Calculate the molarity of the sodium thiosulphate solution.

e
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acidic medium. The molarity of Fe?* solution is x 10-%¢ M. (Nearest Integer)

L_O_E N|\/| = sza

20 mL of 0.02 M K,Cr,0, solution is used for the ti(:aﬁion of 10 mL of Fe?* solution in the
&

720 ™ 0-02M £(5,04 MV, = MV,
: ATDB.un@XO'OQXQ%:MMZX%{
M, = 024 M,
i = Wyg© M




The volume, in ml, of 0.02 M K,Cr,0, soluuon required to react with 0.288 g of ferrous
oxalate in acidic medium is

(MaLa}L Mass tf% Fe(ZOL(:JQQZI/MoV.
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|[EE Main 26 June 2022 Shift-2

20 mL of 0.02 M hypo solution is used for the titration of 10 mL of copper sulphate
solution, in the presence of excess of KI using starch as an indicator. The molarity of Cu®*
is found to be x10-2 M [nearest integer]|
Given: 2Cu® +4lI- Cu,l, + 1,

[, + 25,0, — 2]~ +S,0%

ATDB.UNo W

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE
A'?IBJ@ L/ﬁOTDB uno [ Unauthorised redistribution is strictly prohibited

0.3 g of an oxalate salt was dissolved in 100 mL solution. The solution required 90
mL of N/20 KMnO, for complete oxidation. The % of oxalate ion in salt is

Hw
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The equivalent weight of Br, is 96 in the following disproportionation reaction.
Br, + OH- - Br-+ H,0 + 7 (Oxidized product)
The oxidation state of Br in the oxidized product is(Br = 80)

"
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Molecular masses of NH; and N, are x, and x,, respectively. In the reaction.
N, + 3H, = 2NH,,
Their equivalent weights are y, and y,. The (y, - y,) is

® (" o
‘ (X, - X,) ATDB.uno

©® ocu-x

‘ (%1 = 3x;)




JEE Adv. 2023 Paper 2 Online

H,S (5 moles) reacts completely with acidified aqueous potassium permanganate
solution. In this reaction, the number of moles of water produced is x, and the number
of moles of electrons involved is y. The value of (x + y) is

MW’
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0.7 gm of Na,CO,.xH,0 is dissolved in 100 ml, 20 ml of which required 19.8 ml of
0.1 N HCL The value of x is

d
ATDB.uno




A solution of 0.2 g of a compound containing Cu?* and C,0,% ions on titration
with 0.02M KMnO, in presence of H,SO, consumes 22.6 ml. of the oxidant. The
resultant solution in neutralized with Na,CO,, acidified with dil. acetic acid and
treated with excess KI. The liberated iodine requires 11.3 ml of 0.05M Na,S,0,
solution for complete reduction. Find out the molar ratio of Cu?* to C,0,%" in the
compound.
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Balancing Redox Reaction

Ledvibion HalF
O xSdukion Half

%lance all the atoms other than O and H.

y/Find change in oxidation number in reduction and oxidation and equate them.
7/Balance charge on both the sidé.TDB .uno

\L{// Balance O and H with water.




I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. . AIDBPDFZ
ALF JIATDB.uno | Unauthorist S e

e

}’@‘., T (9\}O¥ > F@ | -+ C%'/
badguce 0 gctdic Uediom .

be + C-;ztb}O;— s2(&x"*
A =(fe +/f
WK+ 6€+ apPBUR02 (44> 71,0
R LK 4 (1,0F = 2007 + 6P+ THD




I ATDB.uno-z
A 11,

I q]ﬁlé U{'\(TyDB uno [ Unauthorised redistribution i

ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE
E is strictly prohibited
L ———
Vin0 + I >
2 Mn I £
2 %

—

Bdanc@ ?ﬂ basﬂ’c VY)CJTUM-Be'_’-,\”/-\t\O’/’ =9 %OL X 2

+ 5 B
]___— i 103 + ée—

/
L(HLO +— 6/61 + (ZMV\.()“’\—?Q_M;\OZ —- QO-H
COIATDB UMD? 103 4 6 + 51,0
1.0 + 2MwOy + T — 10, +2Mu0,+ 20%




ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

ATDB.uno

IA% %‘OFDB uno [ Unauthorised redistribution is strictly prohibited

by, > bn 4+ B0, \ W/

%ala,me Ia basic mwp\"um-

ATDB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
AftR:HRYDB.uno | 19 Mar 2026, 18:18 IST ATDB.uno



3. Br, » Br-+ BrO,-

Balance in Basic medium.
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In the following redox equation,

XUO* +Cr,0% + yH' —»al0? + 26n, +bH,0

the values of coefficients X, y and z respectively.

(D 3.8,2

2,4




For the redox reaction

MnO, + C,0,2+ H" - Mn2* + CO, + H,0

the correct coefficient of the reactants for the balanced equation are
S T o 2
e 4+ MM D"f > Mu » oL

00;— ATDB,,A@BO-* 27 %5

= _ =
b} + 10€ + 20— 2M ¢+ g0

5 G0y — |00, T 1o€

2Mm0;+ 5 (LOQV‘]- b t—10C0, T 2T+ 21,0
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Volume Strength of H,0, AU, 7LU T U,
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The volume strength of 1.5 N H,0, solution is

L= SN
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- 3L

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
AftR:HRYDB.uno | 19 Mar 2026, 18:18 IST ATDB.uno



I ATDB.unoz
Al?IBJg L/ﬁ(‘)rDB uno [ Unauthorised redistribution is strictly prohibited

A 5.0 cm? solution of H,0, liberates 0.508 g of iodine from an acidified KI solution.
Calculate the strength of H,0, solution in terms of volume strength at STP.
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