REDOX REACTIONS
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KEY POINTS

Redox reactions are those reactions in which the
oxidation and reduction takes place simultaneously.

1. Classical view of redox reactions:-

e Oxidation is the addition of oxygen or, re-
moval of hydrogen. Reduction is removal
of oxygen or addition of hydrogen.

Redox reactions in terms of Electron transfer:

* Oxidation is defined as loss of electrons
by any species.

* Reduction is defined as gain of electrons
by any species.

2. In oxidation reactions:- Their is loss of elec- §.
trons or increase in positive charge or de-
crease in negative charge.

3. In reduction reactions:- There is gain of elec-
trons or decrease in positive charge or in-
crease in negative charge.

4. Oxidising agents are species which gain one

or more electrons and get reduced themselves 1.

5. Reducing agents are the species which lose
one or more electrons and gets oxidized
themselves

6.  Oxidation number denotes the oxidation state
of an element in a compound ascertained
according to a set of rules. These rules are
formulated on the basis that electron in a
covalent bond belongs entirely to the more
electronegative element.

7. Rules for assigning oxidation number to an

atom 11.

e Oxidation number of Hydrogen is always
+1 (except in hydrides, it is -1).

* Oxidation number of oxygen in most of 12.

compounds is -2. In peroxides it is (-1). In
superoxides, it is (-1/2). In OF2 oxidation
number of oxygen is +2. In O2F2 oxidation
number of oxygen is +1

* Oxidation number of Fluorine is -1 in all

its compounds 13

* For neutral molecules sum of oxidation
number of all atoms is equal to zero

* In the free or elementary state, the oxi-
dation number of an atom is always zero.
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This is irrespective of its allotropic form

* For ions composed of only one atom, the
oxidation number is equal to the charge
on the ion

* The algebraic sum of the oxidation num-
ber of all the atoms in a compound must
be zero

* For ions the sum of oxidation number is
equal to the charge on the ion

* In a polyatomic ion, the algebraic sum of
all the oxidation numbers of atoms of the
ion must be equal to the charge on the
ion

Oxidation state and oxidation number are of-
ten used interchangeably

According to Stock notation the oxidation
number is expressed by putting a Roman
numeral representing the oxidation number in
parenthesis after the symbol of the metal in
the molecular formula

Types of Redox Reactions

e Combination Reactions: Chemical reac-
tions in which two or more substances
(elements or compounds) combine to form
a single substance

* Decomposition Reactions: Chemical reac-
tions in which a compound break up into
two or more simple substances

* Displacement Reactions: Reaction in which
one ion(or atom)in a compound is replaced
by an ion(or atom) of other element

Metal Displacement Reactions: Reactions in
which a metal in a compound is displaced by
another metal in the uncombined state

Non-metal Displacement Reactions: Such re-
actions are mainly hydrogen displacement or
oxygen displacement reactions

* Disproportionation Reactions: Reactions in
which an element in one oxidation state is
simultaneously oxidized and reduced

Steps involved in balancing a Redox reaction
by oxidation number method

* Write the skeletal redox reaction for all
reactants and products of the reaction
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* |ndicate the oxidation number of all the at-
oms in each compound above the symbol
of element

* |dentify the element/elements which under-
go change in oxidation numbers

* Calculate the increase or decrease in oxi-
dation number per atom

e Equate the increase in oxidation number
with decrease in oxidation number on the
reactant side by multiplying formula of
oxidizing agent and reducing agents with
suitable coefficients

* Balance the equation with respect to all
other atoms except hydrogen and oxygen

* Finally balance hydrogen and oxygen. For
balancing oxygen atoms add water mole-
cules to the side deficient in it. Balancing
of hydrogen atoms depend upon the me-
dium

For reactions taking place in acidic solutions
add H" ions to the side deficient in hydrogen
atoms

For reactions taking place in basic solutions
add H20 molecules to the side deficient in hy-
drogen atoms and simultaneously add equal
number of OH™ ions on the other side of the
equation

* Finally balance the equation by cancelling
common species present on both sides of
the equation

Steps involved in balancing a Redox by
lon-Electron Method (Half reaction method)

* Find the elements whose oxidation num-
bers are changed. Identify the substance
that acts as an oxidizing agent and reduc-
ing agent

* Separate the complete equation into oxi-
dation half reaction and reduction half re-
action

e Balance the half equations by following
steps
Balance all atoms other than H and O

Calculate the oxidation number on both sides
of equation. Add electrons to whichever side
is necessary to make up the difference

Balance the half equation so that both sides
get the same charge

Add water molecules to complete the balanc-
ing of the equation

21,
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* Add the two balanced equations. Multiply
one or both half equations by suitable
numbers so that on adding two equations
the electrons are balanced

Application of Redox reactions: Redox Titra-
tions

* Potassium permanganate in redox reac-
tions: Potassium permanganate (KMnOg)
is very strong oxidizing agent and is
used in determlnatlon of many reduc-
ing agents like Fe?*, oxalate ions etc. It
acts as self indicator in redox reactions.
Equation showing KMnO4 as an ox-
id|$|£9 agent in aC|d|c medium  is:
MnO* + 8H* + 5e” — Mn?" + 4H,0

* Acidified Potassium dichromate (K2Cr20O7)
in redox reactions: KoCr207 is used as an
oxidizing agent in redox reactions. Titrations
involving KoCr207 uses diphenylamine and
potassium ferricyanide (external indicator).

Equation showing K>CrO7 as an ox-
|d|3|ng agent in acidic medium is:
Cra07% + 14H" + 66 — 2Cr*" + 7H,0

* lodine (I2) in redox reactions: 12
acts as mild oxidising agent in
solution according to equation
b+ 2 — 2I

Direct redox reaction:- Redox reactions in

which reduction and oxidation occurs in the
same solution (i.e.in same reaction vessel).
In these reactions transference of electrons is
limited to very small distance.

Indirect redox reactions: Redox reactions in
which oxidation and reduction reactions take
place in different reactions vessels and thus
transfer of electrons from one species to an-
other does not take place directly.

fog

Elag FfAfFpaw 3 F@AfFae g § S

3iTerEeoT 3R IIITT T T Bl ¢

e TATRAT3T Fr e feanor-

o HTFAROT ST &7 SIS AT gISgIoled
F geal gl AT 3 & geaT AT
gTSSIele &7 geell gl

SolFele] TATRUT & TEaT H Ysied IrfAfhamd
o AT @ R o wenfd gant seagiar
$r gfer & &7 & aRena R o= g

*  UTIA FI TR o gSTfa gaRT SelaclEr &
M & FT F g fFar 2w g

HTFHRIOT HIATHATIHT - SAH Felaglal T gifel




10.

HefT-11 QAT faaD

T YellcHsh AT H gig I1 HOMeA® aw H
FAT AT B

o AR A - gelwelal i ogfg ar
Waﬁ%rﬁmﬂmwaﬁ%rﬁaﬁ
gleir &1

3R Tole AT yenfaar § S e a1 3ifdew
goidrgTd gTed il & 3R o gl g Srdr
I

HIAISH d AT § S T AT 3T Selagled
ar &t § 3R waT sEdisd gr ol §
erEIeoT HEAT AT & Uh FET & AN
faeRa difees 7 fordY aea i siferedianor sgear
I g g1 ¥ O 39 MR W 41T T §
o wEEdleTs SUe # gelacld I dig § 3HfEs
fega #ullcAs ded @ Ferad g 8l

fohell TRATO] I fferdientor H&aT Afése et &

o gIESel dr iTRfeuT F'AT gHem +1 g
¢ (815g13S I BISH, Ig -1 )

. Hﬁiﬁma’rﬁmﬁaﬂ'ﬂha?raﬁraﬁaﬂw
HET -2 B 9SS # FE (-1) Bl GOsd-
Fa18s # Ig (-1/2) g‘mT%|OF2:ﬁr34mGrrr
@rafmﬂwwmﬂ%lozhﬁrm
ST T JTFAOT TE&AT +1 §

o % gl e & vl i 3iedEor
qEar -1 g

*  3crfie O3t & forT @t oRaATp3T dr sitered-
FIUT HEAT 1 AT Y & ST gl §

. Wywmm#mwaﬁr
Sterieor HEAT WeT YT B ¥ TE SE%
TR §9 W AT fou 5T ¥

*  hael Tsh WA ¥ §o4 3=l o v, ifer-
FOT TEAT 3T TN AT & SN Qv &

o frdr diffen A @elr oRATOp3T i siierdenior
TEAT T SISRIOIART AT 2 gl anfgu
o AT F AT ’rdIoT TEAT T AT 3T

T 3799 & ST g1aT §

* Th SEWRAUH I H, AT & RAOBN

Hr T JiFdoT TEITIT @

T AT G AU F SN AT AT
JTFAEOT aEAT 3R FAET TEAT @
WW@%*WWWWW%
el AT & AR JTFEHIOT FEAT &Y
Wmﬁm%c@m%aﬁmﬁ
IFFEROT TEAT T IAARIcT T aTelr AT
37 STla <Tard T SITdT &

e AAFABRT & geR

o FAGA fATRIT: TEfaw @RI
Setet aF ar ar & 31 ety (dea ar JifeF)
Ao T gy 4T §

11.

12.

13.

14.

15.

16.

° H9gceT ﬁﬁmﬁ' Tl—\q-rqﬁa; 3ﬁm-q"’
S e e o ar o ¥ 3¥E W
verdf # ge ST §

o foryma fRfRar: ag AR Saed T
Iifdeh # Teh AT (IT WAV T g@l ded
& IS (I WAY]) &aRT Faeia
ST §

aTg faEamsr JAfARRAT: 3 AAfRaT S e

A TH U IEIFd AT H Rl 377

BIGECCIRUREES REEIGIES

I-urq fawuros wfafsare: & gfafsae ge

9 F grsgiol faeurme o1 el faedmde

gfafsrame gxdr &

© Jeuded AfAfRA: 3 sfAfRT foee
T IFEIOT IAEAT F UF dcd UH AT
Hfereiertor 3T 3qaRa gar &

itoreiteoT wear fafer ganr tEiea fafmar #r
aaﬁaaﬂﬁﬁ%nﬁaw

o FATFAT & T 3AFRFT 3T 3cuEel & v
FepreT Y51 wfafhar o

e dcd & Udeh & FIW Ycddh I F el
TRATOLHT T JTeFdIenor FEar ST Y

s 3 dcal/deal T ugdeT X ST 3iTFdIor
HEIT & gRade ¥ IR §

* Ui TRAY] Jerdienor Fear A gig a1 wer
& AT HY

* 39gEd AUNH & FY HFH0T Toie 3R
wmﬁmﬁ@ﬂ%mﬁwmuﬁ
framelier UeT WX 3T T A FAY &
Y HFHRIOT FEAT H gig I e A

o gEaole 3R 3TFdeT T B 3T ot
AT & T H FHRIOT FI TJfAd HL

. mﬁm@mwmﬁaﬁmﬁaﬁl
SRS TRAVT # T aeA & T
ﬁﬂwmc—rﬁaﬁraﬂ:ﬁ’r%mwﬁé{?m
ﬁwalas‘sﬁaﬁqwmaﬁwwmw
W AR Far g

IFNT ATl & g arelr fAfFant & fov
ﬁm@mwﬁ@rmmqﬁﬁwm

T AedeT #H gl arel AfATRABT & faw
gISglolel GXATUI3M T el dlel gaT & HpO 3107
SIS 3R @Y & GAHT F @Y uE W A
TEOT # OH 3T IS |

© HA # FHAOT & el R Alge AT
qaﬁﬁaﬁwm?aﬁmaﬁwﬁaﬁ

mﬁwﬁfﬁ(mmﬁmﬁﬁ)aﬂm

ST ﬁadmd T H A ot -

3 a—cfr FT 9dr @MU ST 3iferdiaor
TEAT 9o 315 g1 39 gery & ggared Y S
3FdetoT Toie 3R 399 Toic & §9 F

81}



17.

18.

19.

20.

21.

22.

23.

HefT-11 QAT faaD

T FIAT &

o W FHRIOT H Ao 3me AT
3R FAT MM WA F 3rerT HY

o RArafaf@a TN &1 araaT S 3TY gHHh-
it & dqferd &Y

%ﬁo%mmmﬁw&ﬁaﬁd@ﬁa
FHEROT F giAT 30T 3TFEIHIOT TEIT T IT0TAT
S| AN B QU H&A & AU foe o ger &
TALTRAT &I, 3TH Selagled s

3T FHIROT sl HJfId Y arfeh et geit &t
A Trer Ao

FHIERUT & Holed H @ A & AT qelr &
3] S

. a’raaﬁ?-rmflwa‘l? T AT a7 3Ter
THHOT T IUGFT FEATHT Y 0T FY A
&7 TSRO Sg W geiele Adferd & ot

ETorH HTATHATIN T ST ST AT

o WEig FAFIART A Ry g
qrefged WA (KMnOs ) §8d A
fFfiaRoT Tele ¥ 3R g@er 39aer Fe
m@tmméﬁﬁmmm
Tolel & f@euRor & far Sirar 81 g e
fAfFIt & T@ Ihds & & F FRT Far
gl 3FNT #AETH H KMnOg4 &t 3ffardleh-
0T Tl & ®T H A drem FHOT §:
MnO* + 8H" + 5e =~ — Mn** + 4H,0

*  3FEclihd qRefRmH  3EwmHAe (K2Cr07
)K20r207 FT 3UAET BiFd IFTATRITAT
3TTFEIFHIOT Toie & & & fRar STar g1 KoCro07
4 313 37gATTe A fethicTorarse 3R drefargs -
RFeTss (STl Tohde) T 39T 3T e ¥
Wmm#aﬂw@z%mﬁ
K2Cro07 &Y gaifer arelm #H1eor & Cro 07
+ 14H * + 6e ~ — 2Cr" + 7H,0

o ErFm wfafeansit & 3maEe (12): T )
+2e - 2| & ITER G 7 , §oob TFAI-
T TSI & T F H AT &

gycgaT Eag AfAfRAT Wi sf@afkad S

3T 3R 3FEHT U & faee (I R

& FfATFIT Id) F &ar &1 s ARy &

WWWWW@WW

|

Iucger EiFw ARG Elew  af@tmand

SeTeT 3ifFdaor 3R 3rgaas ufafsae [_fde

gfafhar sct=t # gl 8 3R 37 9hR vk goirfa

g qEY H gelaciall ol FAICROT HY gl glar

MULTIPLE CHOICE QUESTIONS
T el yea:

In the reaction of formation of magnesium
oxide ,the magnesium undergoes:
a) reduction b) oxidation

c) hydrogenation d) decomposition

Fehifae T & AT fr AAREAT A,
Az & JorRar &

a) 3UgIT b)  3ifereTeioT

C) gISgIStallanuT d) 3f9ucs
Removal of oxygen from a compound is
a) oxidation b) reduction

Cc) oxygenation d) dehydrogenation
et aifF @ sirdieer & geEr §

a) 3ifedrIor b)  3TUTeT

c) 3ifrdre=ea d) fAsreleor

In reduction involve in oxidation number.

a) decrease b) increase

c) independence d) remain constant
g F ifediwtor wEar A g #

a) e gl b) dgf&

c) FaaFdr d R @

Oxidation is the same as
a) addition of hydrogen
b) removal of oxygen

c) addition of oxygen

d) removal of Nitrogen
HTFHFHIOT & AT &

a) gISareled &l IHT

b) 3iTFHISTeT FT geTeT

c) 3T FT IET

d) SIS P geTT

The formation of zinc sulphide is an example
of

a) reduction

b) oxidation

c) removal of oxygen

d) addition of hydrogen

fSiF WoPISS FT ToTT SHHT Uh 3CEI0 &
a) 3I9Idd

b)  3ifereieRToT

c) 3FdISTT FI g

d) @IS3ISi T ANeT




6. What is the oxidation half reaction of Cu*? + 13, Exchange of salt between zinc and copper
Zn — Cu + Zn*?? is an example of
Cu2+ Zn — Cu + Zn *? &1 3itedievor 3¢t a) combination b) decomposition
s FTE 2 c) disproportionation d) displacement
+2 +2 .
a) Zn ~an” b) Cu™ — Cu ST 3 diY & T TG T S-S FHH
c) Cu“ — Zn d) Zn — Cu TS 3EEIT &
7. In this reaction Cu*> + Zn — Cu + Zn*} a) TH HAST b)  39EcsT
what is oxidising agent? c)  3AUTTgleTT d) forame
a) copper b)  zinc 14. The breakdown of hydrogen peroxide into
c) hydrogen d) oxygen water and oxygen is an example of
50 FfAfFAT & Cu 2+ Zn — Cu + Zn *2, a) combination b) decomposition
TFHHIOT TAC FAT &7 c) disproportionation d) double
a) drfar b) & decomposition
c) @Eare d) 3iferiste FTSSIeeT QFHTSS 1 I S siferdiere # g
8. Loss of electrons is s W;EIEI:I §
a) oxidising agent b) oxidation a) TH A b) 3
c) reducing agent d) reduction c) 3] et d) G rEes
sagerT 1 g o ¥ 15. 2F2+ 20H — 2F + OF2+ H20 is a type of
a) EEEOT TiT b))  3iferEor reaction
o : d) a) combination reaction
) ) ) b) displacement reaction
9. :’:::ttio;s Ci,,zrfd;ﬁm_g) C?Se:tzngm‘z?the given c) disproportionate reaction
a) copper b) zinc ) d) decomposition reaction
c) hydrogen d) oxygen 2F2 + Z%H' — 2F + OF2 + H20 W&R #r
+2 +2 - .
g,;‘ *Zn — Cu + Zn™ FT HTARF Tole 41 a) WS FRRRT b)) RAEUTe AR
a; et b) B c) 3 HfAfRAT  d)  Iu"es HfAfRAr
c) el d) 3ifFdeeT 16. The oxidation number of Cr in K2Cr207 is:
10. Which is not an oxidising agent in the Kz Cr207 & Cr # 3ierdior HEa ¢:
following? (@) -6 (b) +6
a) magnesium oxide b) carbon dioxide (c) +2 (d) -2
c) ozone d) sodium hydride 17. Which is not a redox reaction in the
frfaf@a & i @1 st e a8 ¥ following?
a) NNRTH 3itFaEs (a) Burning of candle
b) FE SE3iFAES (b) Rusting of iron
) 3ieie (c) Dissolving salt in water
d) ®IfETH grssrEs (d) Dissolving Zinc in dil. H2SO4
11. Helium (He) element has an Oxidation state Pt & & #ia @ e A 7@ 372
of (a) HHASCA STl
QTS (He) dca &1 3iferiieor 3raeam gt & (b) g U ST ST
a) +2 by 0 (c) 9T H AHF Glelelr
c) +1 d -1 (d) TS & HoSO4 "l 7 aleler
12. In NaH, the oxidation state of the hydrogen 18. The oxidation number of Cr in Cr(CO)e is
is Cr(CO)s & Cr & 3itereierior TEaT §
NaH # gEgieer 1 Jfedihor aear gdr § (@ 0 (b) 2
a) 2 b) 1 (c) -2 (d) 6
c) -1 d 0
-1 QAT faaT) —=




19. The most powerful oxidising agent in the 23. Which of the following is not a reducing
following is: agent?
fArfaf@a & e afFqure sitedor wie fArfaf@a & ¥ Fia a1 s ad §2
(. (a) SO
(a) H2SO4 (b) H3BOs (b) H20;
(c) HPOs3 (d) HsPO4 (c) CO
20. Consider the following reaction: (d) NO2
2+ 2+
Zn + Cu™ — Zn™ + Cu 24, The oxidation number of Fe in Fe3Os is
With reference to the above , which of the Fe3048 Fe ¥ sifeeienyor TEaT ¥
following is the correct statement? (@) 2 (b) 3
(8) Zn is reduced to Zn*" ions. (©) 4 @ 5
(b) Zn is oxidised to Zn*" ions. o _ _
(c) Zn2* ions are oxidised to Zn. 25. The o.xldatlon number of osmium (Os) in
2+ . OsOy is
(d) Cu” ions are oxidized to Cu. 0504 3 3 (0s) 6 3 ) s
. sO4 AEATA s TFAIHIOT FE&AT
ﬁmﬁﬁiﬁﬁmz:ﬂ e &1 (@) +7 (b) + 6
Zn + Cu — Zn + Cu (c) +4 (d +8
3-7217{[ H'é’ria;%‘?! A, T A A 26. Oxidation number of sodium in sodium
(@) Zn,Zn 2* 3mET & /g @ S B amalgam is 5 ,
(b) Zn, Zn ** 3T F st @ Bl ;‘"3““ 9RE # WS A sitFeaor dear ad
(c) Zn * 3maeT Zn # Jiferdiwd & s € (@) +1 (b) 0
(d) Cu * 3T Cu & el & oy €l © - 1 d 2
21. In the reaction: 27.  Oxidation number of cobalt (Co) in KICo(CO)a]
2Ag + 2H.S04 — Ag2S0O4 + 2H20 + SO2 is:
Sulphuric acid is acts as: K[Co(CO)s] ¥ FaTee (Co) I 3ifereiaor TEam
(a) Oxidising agent 3
(b) Reducing agent (a) +1 (b) +3
(c) Catalyst (c) -1 (d) -3
(d) Acid as well as oxidant 28. Among the following, identify the species
gfafear #: with an atom in + 6 oxidation number :
2Ag + 2H,SO4 — AgzSO4 + 2H,0 + SO farafaf@a & @, +6 sfedeor dewr @
FergRE TRE 50 TER FE HI@ & A ATell oot F TEAA F: 3
(@) S T (@) MO (b) Cr(CN)g
(b) 37T I ATl Tole (c) NiFe (d) CrOxClz
(c) 3RH 29. The oxidation number of sulphur in Ss,S2F2,
(d) ©fls ¥ wnu-any siEdse o H2S are respectively .
22. Reduction never involves in Se, SoFz, HoS # oWt 1 Sieior W&
(a) gain of electrons ZJ)RT(:) %+1 ) (b) +2, +1, 2
(b) decrease in oxidation number o 7
(c) 0, +1, +2 (d) -2, +1, -2
(c) loss of electrons
(d) decrease in valency of electropositive 30. Which of the following is a correct statement?
component a) oxidation is caused by a reducing agent
FIaTT F AT A& @t b) the o_xidation reaction is a Redox
(@) s 7 eacton.
(b) 3iferelierior TEam 3 Pl C) ?ypeltlgp Ocz(idztei(c)::oposmve element is a
(c) gl T grfey o iy
. ! d) reduction is the addition of hydrogen
(d) faegd gaTcA® T Hr FASThdl H FHAl ) veton " yarog
HEfT-11 RHTIA fasTr) (=1




faf@a 7 @ FiT @1 98 T &2 38. Which of the following halides is most easily
a) 3IFHERUT T HUUIT el alel Tole & oxidized?
FOT glaT & ) frfaf@a & & #la a1 dags Fa@ Irweh @
b) 3ffeeieor gfafshar v Ysied gfafear & FFHFa BT 82
c) Taegd uacH® ded T AT UH GHR & (@ F (b) Br-
3FFAIIOT ¥ (c) I (d) Cr
d) HTIIT FISEISTT P AN & 39. The largest oxidation number exhibited by
31. When KMnO4 acts as an oxidising agent an element depends on its outer electronic
forms MnO4% , MnO2 ,Mn203 and Mn?* then configuration. With which of the following
the number of electrons transferred in each outer electronic Configurations the element
case respectively is will exhibit largest oxidation number?
a—q—KMno4mm¢mﬁmm fFet aca 1 AVFaR FHIT FEAT, ded N
¥ & MnOs 2, MnOz, Mn,O; a=iaT 1 3 el gaEciae Qe W AR et &1 s
Mn # @ Y% Aa § TUEaRa sagcr f A fohH goIeifereh [aard A ded earT HfshdA
maﬂq’gr% quaiam'?z ,
(@) 4,3, 1,5 (b) 1,5, 3,7 (a) 3d'4s? (b) 3d“4s
© 1,3 45 d) 3,5 7, 1 (c) 3d°4s’ (d) 3d°4s?
32. The oxidation number of carbon in CH:Clzis  40- V\rl‘hichd.of the rft?IIov:.ing telecrlnents’, does not
CH,Cl, 3 e & siteret . N show dispropo |o.na ion tendency?
(@ 0 (b) 1 R ¥ fFe dca # I wgfa el ¥ 2
e ue
c
33. Oxidation number of iron( Fe) in Fe(CO), is 41 Th idati b ‘i In FesOu |
. o . . e oxidation number of iron in Fez04 is
Fe(CO)s & Fe) & 3iFdIwtor H&aT . . i
(a)( +1)4 o (Fe) (b) 1 ¥ Fe;O4 H Fe T 31T W&dT ¢ -
© 2 d 0 (a) +2 (b) +3
(c) 8/3 (d) 2/3
34. Oxidation number of S in HoSO4 is 42, The number of moles of K2Cr.07 reduced b
. o . . u 2Cr207 redu y
H2SO4 & S &1 JTeFHlaIor §E&aT § one mole of Sn*2 is
(a) 6 (b) 7 ' A Sn'? g@RT fFaar AT K.Cr.07 &
(c) 8 (d O AT grem
35. The oxidation number of Cr in CrOs is a) 1/6 (b)y 1/3
CrOs & Cr & iferdlaor T&am ¢ (c) 213 (d) 1
a) +4 (b) +5 43. Which of the following is not a reducing
(c) +6 (d) 3 agent ?
36. Which of the following is the strongest 3 ¥ FieT HTAEF G B2
oxidizing agent (a) SO2 (b) H202
famafaf@a & @ Fia w1 79 A it (c) CO2 (d) NO2
Tie ¥ 44. For the decolourisation of 1 mole of KMnOyg,
(@) F2 (b) Clz the moles of H20 required is
(c) Brz (d) Iz % Al KMnO; & WA & & fav fraa
37. Which of the following is not a redox # Ho02 I e §
reaction? (@) 12 (b) 3/2
faf@a F @ Fr v WEiEw gfafear a8 32 (c) 572 (d) 772
(a) CaCO3z — CaO + CO2 45. The oxidation number of carbon in CH2Cls is
(b) O2+ 2H2 — 2H20 CH2Cl; & FeeT FT TFHIHIOT TEAT § :-
(c) Na + HxO — NaOH + 1/2H; (@ 0 (b) 2
(d) MnCls — MnClz + 1/2 Cl; ) 3 d) 5
HET-11 I fa=1) (22




46.

47.

48.

49.

50.

51.

Which of the following is not be oxidised by
O3 ?

FH ¥ fraer ifFdERoT O3 g@RT AET grem ?
(a) KiI (b) FeSOg4

(c) KMnOg4 (d) KoMnOg4

The oxidation state of Chromium in the final
product formed by the reaction between Ki
and acidified potassium dichromate solution
is

KI 3R srdigpa dRRIgs smhwe & arfafea
A 3T PIAIA FT HFARIOT TEIT §HMT ?
(a) +4 (b) +6

(c) +2 (d) +3

What products are expected from the

disproportionation reaction of hypochlorus
acid?

FRUFARY 3FA & HAAGUES AR &
HIFA-TT 3cUTE T3 ?

(a) HCI and CI>0O (b) HCI and HCIO3
(¢) HCIO3 and C,O (d) HCIO2 and HCIO4
One mole of acidified potassium dichromate

on reaction with exess Kl will liberate... . . .
moles of la:

Th AT IFFelipd dRFRAFA sEHRAT F1 Kl &
waﬁmrﬂﬁw ......... AT 12 3cTeT M

(a) 3 (b) 1

() 7 (d) 2

The oxidation state of Cl in CaOCl: is
CaOCl, & Cl & JTadishaor raeyr

(@) O (b) +1

(c) -1 (d) +1, -1

What is the oxidation number of Cr in CrOs ?
CrOs # Cr T TFHIhI0T HEAT -

(@) 10 (b) 5

(c) 6 (d) 8

ANSWER OF MCQ QUESTIONS
W gﬁﬁ

HefT-11 QAT faaD

10
13
16
19

0O T QO Qo 0 O T
—
—

T O O T T T T
—_
N

O 0o O O T o o

22 ¢ 23 c 24 c
25 d 26 b 27 ¢
28 d 29 a 30 d
31 ¢ 32 a 33 d
34 a 35 c 36 a
37 a 38 ¢ 39 d
40 c 41 b 42 b
43 ¢ 44 c 45 a
46 ¢ 47 d 48 b
49 a 50 d 51 ¢

VERY SHORT ANSWER TYPE QUESTIONS:

Ffa oy 3l geet:

1. Algebraic sum of the oxidation number of all
the atoms in a compound must be ?

Ans- Zero.
frelt difrs & @t wamopEt #r sitedEor
& F1 ST I #7241 g TR
3ccRR- Y.

2. Fluorine has an oxidation number in all
compounds?

Ans- ( -1)

2. ;ﬂ’m?r #r wsft FiAFr & sirrdwtor F=ar gt
?

3c- (-1)

3. In oxygen difluoride (OF2) the oxidation
number of oxygen is ?

Ans- (+2)
FiFdtere BEamEs (OF; ) # sifFdiser
FreriIoT TEdT §7
3cci- (+2)
4.  What is the oxidation number of Ca in Ca®"
?
Ans- (+2)
Ca®" & Ca &1 3ifedieor g&ar #a7 § ?
3cal- (+2)
5.  Each atom in Hz, Oz, Clz, P4, Sg, Na has the
oxidation number
Ans- Zero

Hz, O2, Clz, P4, Sz, Na & 93+ AT C7)
JTFHIFHIoT FEAT gt ®

3ccdi- T

6. which of the following does not conduct
electricity and why?
Molten NaCl,solid Pb, AgNO3 solution and




methanol.

copper from its salt solution. Hence iron

Ans- Methanol will not conduct electricity because vessel will react with copper sulphate
it does not ionise. solution and is therefore not suitable for
its storage.
fafaf@a & ¥ Fla Rgga 1 w9 e =@ . o
F1ar § 3k =@ (b) Potassium has !ow |on|sat_|on enthalpy _an_d
has low reduction potential,therefore it is
Torerer g3 NacCl, 3 Pb, AgNOs &/ 3R highly reactive metal.Whereas gold has
Ay | high reduction potential,therefore ,it is a
3ccR- Al fdegd &1 FaTeel = e Fifh Ig noble metal.
e = een 2 1. (a) FIT §H AT Tehe & alg & add A @

7. Calcugate the oxidation number of P in a2 F1?

HPOs5™. (b) IRRIA v I sdfFaRie uig w4t
HPOs* & P &T Jiferdlehor T&AT AT Y %mﬁ:ﬁmwmm%’?

Ans- HPO3* a) ef, wﬁ;mﬁaﬁﬁraﬂmﬁyﬁm

+14x-6=-2 sifafRaehe ¥ 3R sufdv, Jg e oo &
O & 99 A AT Y 297 AT A
x=+3 H T HIR Fehe & GieT & AT TrATHAT

8. Give an example of disproportionation ST 3R Eﬂﬁm gg b HSRUT & faw
reaction ? 39gesd el gl

Ans- Cl; + 2NaOH — NaCl + NaCIO + H,0O (b) q’f%feﬁ;a%ir FHH ITeATRIOT m giar g
Lgdtgés(e(;eactlon chlorine is oxidised as well as T e e g %) & B

' F 3—zr TR &TACT gIdT 8, safa, I T
IWATIITTA FTRTHAT FT v 3emEI0T 3cpe &g ¥

Ans- Clz + 2NaOH — NaCl + NaCIO + H0 2. While sulphur dioxide and hydrogen peroxide
g TATHAT F FaiT FT 30T T 39T can act as an oxidising as well as reducing
gt g @ g agents in their reactions, Ozone acts only

9.  What is the oxidation number of alkali metals as oxidants. Give reason.
in their compounds? Ans-

o et F1 3% 9ifE F sitedEIor gEar (i) In SO2, oxidation number (O.N.) of
= ?IHTJ%’? S is +4. In principle, S can have a

Ans- +1 minimum O.N. of -2 and maximum of

+6. Therefore, S in SO2 can either

10. Define reduction in electronic terms. decrease or increase its O.N. and hence

Ans- Reduction is the process in which electrons can act both as an oxidising as well as
are gained by any substance (atom,ion or a reducing agent.
molecule). (i) In H20, the oxidation number (O.N.)
s ¥ ¥ g TR # of O (oxygen) is -1. In principle, O

- el A i ) il can have a minimum O.N. of -2 and

SecRk- T Tk O gfohar & forae R o aerd maximum of zero (+1 is possible in
(TTATY], 3T AT 370]) GaNT Selergled STedt fondt O2F2 and +2 in OF,). Therefore, O in
S & H2O> can either decrease its O.N. from

-1 to -2 or can increase its O.N. from
SHORT ANSWER TYPE QUESTIONS: -1 to zero. Therefore, H2O2 acts both
qT 3987 e as an oxidising as well as a reducing
) agent.
(iii) In ozone(O3), the O.N. of O is zero.

1. (a) Can we store copper sulphate in an iron It can decrease its O.N. from zero to
vessel ?why? -1 or -2, but cannot increase to +2.
(b)Why potassium is a highly reactive Therefore, ozone(Os ) acts only as an
metal,whereas gold is a noble metal? oxidant.

Ans- (a) No,because iron(Fe) is more reactive than Safed Tod 313311“13‘5’ 3R grERee WFwEs

copper (Cu) and therefore,it will displace et FfRAt & edieor F wrg-aE
DHefT-11 QAT faTT) ==




YA FIA I Tole & T H FF T THhd

g, AT Faer RS F T H FF I 8
FIUT I,
3cR- () SO2 & , S & ON.+4 g {ga &7 #,

3.

Ans- (a)

SWWONQ}ﬁTmW%gT
THhaT &l sAfaw, SO, F S ;T ar T

F FT #H FT FT bl ¢l

H20, & , O &1 ON -1 | fagia &7 &, O
:ﬁWON -2 IR fhdA =T @
ThaT & (O2F2 F+1 31 OF, & +2 F¥T &)
wﬁszozﬁoma’rmﬁrONﬁ1
T gt -2 FT ohdT § AT 3797 ON Fr -1
¥ Foe YT A Fohdl gl FHAT, Ha02
ffrfipRe 3T AR et & &9 F
FLAT B |

O3 #, O &I O.N. Y= &l UE hael el
O.N. afrel—az?raaar\r1m-2a?{m
Y AP +2 9% ¢ Ser ThdTl 3T Os
Fad HTFHHRS & T H HF HLaT gl

Consider the elements: Cs, Ar, |, F

(a) Identify the element that exhibits -ve
oxidation state. Why?

Identify the element that exhibits +ve
oxidation state. Why?

(iii)

(b)

F. Fluorine being the most electronega-
tive element shows only a -ve oxidation
state of -1.

Cs. Alkali metals because of the
presence of a single electron in the
valence shell, exhibit an oxidation state
of +1.

(b)

+ 30H

HCHO(l) + 2[ Ag (NH3)2 " (aq)
q) +

" (aq) — 2Ag(s) + HCOO "~ (a
4NHs(aq) + 2H20O(l)
HCHO (1) + 2Cu** (ag) + 50H™ (ag)—
Cu20(s) + HCOO™ (aq)+3H20(l)
Oxidised substance — CgHeO2
Reduced substance — AgBr
Oxidising agent — AgBr

Reducing agent — CgHeO2
Oxidised substance — HCHO
Reduced substance —[Ag (NH3)2]"
Oxidising agent — [Ag (NH3)2]"
Reducing agent — HCHO
Oxidised substance — HCHO
Reduced substance — Cu?*
Oxidising agent — Cu®*

Reducing agent — HCHO
ﬁﬁ—?ﬂ;ﬁ ge1dr —CsHeO2
3afRddery — AgBr

3t R® Toic — AgBr

TS 91 — CeHeO2
3fferdiehd erd — HCHO
3aRauerd — [Ag (NH3)2l"
JHTFFRS Toic — [Ag (NHa)2]"
HIarIH 9e1 — HCHO

3ifeRfigha ey — HCHO
qaRguerd — Cu?

HFfeRE Toie — Cu?’

HIAIE 98 — HCHO

3c- (a)

(b)

deal W @9 #%: Cs, Ne, |, F 5) In the reactions given below, identify the
(a) 37 dca # UgAET FX S -ve ifariEor species undergoing oxidation and reduction :
FIEAT YEfRa FIr Bl (i) HzS + Cl2 — 2HCI + S
(b) 39 ded T GgET FL ST +ve ITFHIRIOT (i) 3 FesO4 + 8Al — 9 Fe + 4 AlbO3
HTEAT YERAT Far gl (i) 2 Na + Hy — 2NaH
3cc¥- (a) F welleT HeW 30 f9egd KUMeA® dcd  Ans: () H.S is oxidised and Cl is reduced
F FROT Fad -1 H -ve 0T '
ﬁm aefar & ve (i) Al is oxidised and Fe2O3 is reduced
(b) Cs TAISTHAT FIA F Tehel Soldalel (iii) Na is oxidised and H2 is reduced
1 3UREAfd & FROT &R aTqe +1 5) At & % adfREt F sewmfav B frae
iFfiToT g e Far ¥ FFHFIor 8 T ¢ 3R frweT o
4, Identify, substance oxidised, reduced, (i) H2S + Clo — 2HCI + S
oxidising age.nt and re:ducing agent for each (i) 3 FesOs + 8AI — 9 Fe + 4 Al,O3
of the following chemical reactions:
IR St F @ ) 5 B (iii) 2 Na + H2 — 2NaH
ddiea, aufd, sfedeRE AR sqarms 3% () HeS FOSTHRATROT & W & R Cl #
T B T FE: 3T & W@ ¥ |
(a) 2AgBr(s) + CeHsO2(aq) — 2Ag(s) + (i) Al & 3FERoT g @ § AR FesOs &7
2HBr(aqg) + CsH4O2(aq) HIuGeT B @I & |
HEfT-11 RHTIA fasTr) ==




(i) Na @ 3T g7 W@ & 3R Hy &
39T 81 V@ § |

LONG ANSWER TYPE QUESTION
& 3adT T

1. Identify, the redox reactions out of the
following chemical reactions and identify the
oxidising and reducing agents in them. Give
reason.

(i) 3 HCl(ag) + HNO3(aq) — Cl2(g) + NOCI
(g) +2H20(1)

(i) HgClx(aq) + 2KI (aq) — Hgla(s) +2KCI
(aq)

(iii) Fe203(s) + 3CO(g) — 2Fe(s) + 3CO2(g)

(iv) PCI3(l) + 3H20(l) — 3HCl(aq) + H3POa4
(aq)

(v) 4NHs3 + 302(g) — 2N2(g)+ 6H20(g)

Ans- (i) Putting the oxidation number of each
atom, we have:-

3HCI + HNO3 — Cl2 + NOCI + 2H20

The oxidation number of Cl goes from
-1 (in HCI) to 0 (in Cl2). HCI is used
as a reducing agent because of the
oxidation of CI.

HNO3 functions asoxidising agent
because the oxidation number of N
reduces from +5 (in HNO3) to +3 (in
NOCI).
Thus, reaction (i) is a redox reaction.

(i) HgClo + 2KI — Hgl + 2KCI
There is no change in the oxidation
number. Hence this reaction is not act
as a redox reaction.

(iii) Fe2O3 + 3CO — 2Fe +3CO2
Fe2Os works as an oxidising agent
because the oxidation number of Fe
changes from +3 (in Fe203) to 0 (in
Fe).
CO works as a reducing agent as the
oxidation number of C increases from
+2 (in CO) to +4 (in CO2). Hence, it is
a redox reaction.

(iv) PClz + 3H20 — 3HCI + H2PO3
There is no change in the oxidation
number of any of the atoms. Hence it is
not a redox reaction.

(v) 4NH3z + 302 — 2Nz + 6H20
Because the oxidation number of N in
N2 grows from -3 to 0, NH3 functions as
a reducing agent.

HefT-11 QAT faaD (a0

O2 functions as an oxidising agent
because the oxidation number of O
drops from 0 in O2 to -2 in H20.

Therefore, this is a redox reaction.

frafaf@a srffranet & @ e afatraet

A ggarer Y 3 3 AFErRor AR T

F gl Toiel T ggareT L

(i) 3 HCl(ag)+ HNO3(aq) — Clx(g) + NOCI
(g) +2H20(1)

(i) HgClx(aq)+2KI (ag) — Hgla(s) + 2KCI
(aq)

(iii) FexO3(s) + 3CO(g) 2Fe(s) + 3CO2(g)

(iv) PCI3(l) + 3H20(I) —3HCl(aq) + H3PO4
(aq)

(v) 4NHs + 302(g) — 2N2(g) + 6H20(g)

3cR- (i)  Icdeh GTATU] T iTFHIRoT HEIAT IWA X,

g uTe @ &
3HCI + HNO3 — Clo + NOCI + 2H,0
Cl &r 3itereeor §&ar -1 (HClI #) & 0
(Clp ) & STt §1 ClI'sh 3ifarefienoT &
FRUT HCI &I 39T el alel Toic &
&0 F 39Aer fRar S B
HNO3z T 3iTFEIaUT Toic & & H &
FAT & FAIfF N T TFHIHOT TE&IAT +5
éHNOs #H) & gt +3 (NOCI #) g ST
|
?W,Qﬁm(i)wi—sﬁaﬂm
|

(i) HgClo + 2KI — Hgl + 2KClI
iereieneor d&ar # SIS qRadsT & gar
g1 safew Ig fAfeRar Yeied fafhar &
& F 9T 87 T

(iii) FexO3 + 3CO — 2Fe +3CO2
FeO3 T 3TFHIUT Toic & & & HIH
FAT & FAIfF Fe Fr TFHIRI0T TEIAT +3
(Fe203 #) & 0 (Fe #) & scoT 1T &l
CO Ush IUargs & ®T H HT HIT
& Fifs C &r 3ifaiiaor Fd&ar +2
(CO #H) & +4 (COz #) d& d¢ SIdr gl
IRUMFATIRY, Jg U Jsid FTATHAT B

(iv) PClz + 3H,0 — 3HCI + H2PO3
fohelr oY oRaTop i 3ffeFeheRtor e A
HE GRAd el @ ¥l 37 Tg YT
fafrar a8 2

(v) 4NH3 + 302 — 2Nz + 6H20
Fhifr N & N T 3ffeienor T -3 &
Foht 0 & St &, NH3 Ueh 39ards Sdel
Y Toie & & F H T &l
g% 3aTdT, O U HTFEIHT Toic & &7
H & FIar § Fhifh O Fr 3iferaireor
FEAT O H 0 ¥ gea HO & -2 g STt




gl
37T, T§ U BT giafear &

2 Balance the following redox reactions by the
ion-electron method:-

IEA-goFee A @ @ WEw

fRfFaEt A dgfea FX

(@) MnO™(aq) + I"(ag) — MnOx(s) + lx(s)
(in Basic medium)

(b) MnO*(aqg) + SO2(g) — Mn?**(aq) +HSO4

(in Acidic solution)

Reduction half reaction is:

MnO 4 — MnO»

(+7 to +4)

Add 3 electrons on LHS side and after

that to balance charge add OH ions.

And to balance O atom add water
molecule on whichever side it needed.

balance it

MnO'4 + 2H,0 + 3¢"— MnO2 + 400
oxidation half reaction is: I — I,
balance it 21 > I, +2e”

Ans- (a)

now, equalizing the number of electrons
by multiplying the oxidation half by 3 and re-
duction half by 2 and then add it as:

6l — 3+ 6e”

2MnQO4 + 4H,0 + 6e- — 2MnO; + SOH”
final answer get,

2MnO4 + 4H20 + 61'— 2MnO> + 31> + 8OH

b) The balanced half reaction equations
are:

Oxidation half equation:
SO2(g) + 2H20(l) — HSO4 (aq) +
3H*(aq) + 2¢
Reduction half equation:
M:Os (aq) + 8H'(aq) + 5e" — Mn?"(aq) +
4H000 (i)
Multiply Eq. (i) by 3 and Eq. (ii) by 2 and add,
we get,
2MnO4’ (aq) + 5S0,(g) + 2H20(l) + H¥(aq)
—2Mn? *(aq) + 5HSO4(aq)
3ci- a)
3T el AfAfRar
MnO'4 — MnO»
(+7 & +4)
LHS &r 3R 3 sﬂwa

TS I HJAd el & fow
ﬁwoqwugafra?ﬁl?raﬂﬁ

3#1?3‘8%53!3
3T S|
o 5w

HefT-11 QAT faaD

RE A g Fr HGIRdT g gl gl Sl
3] S o W
MnO’4 + 2H,0 + 3¢ — MnO, + 40H
3iferdreRRoT e ifRfRar
| I )
39 "dferd #Y
A > hh+2e”
TEAT I SR HLAT HTFARIOT HI 3T
¥ 3@ UM Fh AR I FT 2 F g
SAFCIAl Sl TEAT A |
ifad 3cR-
2MnO’4 + 4H0 + 61" — 2MnO; + 31, + 8OH

b) @ 3reT JTATHAT TR &
3iTereienYoT 37ET FHTOT:
S0a(g) + 2H20(l) — HSO4(aq) + 3H'(aq)
+ 2e
U Y FHIOT:
MnOg (aq) + 8H'(aq) + 5e ~ — Mn**(aq) +
4H,0(1) ()
FHIHIOT IO H.
(i) 3 3R FHFOT ganT|
(i) 2 & 3R A3, AR I g,
2MnOx(aq) + 580x(g) + 2H20() + H*(aq)
— 2Mn?*(aq) + 5HSO4 (aq)

3. Balance the following chemical equation in
basic medium by ion electron method and
oxidation number method and identify the
oxidising agent and reducing agent.

Fafaf@a gdfiwor F aR Aegw 7 A
gogca R qur siedEor gew [ @
Hdford F{ 9T FHEI0T TAT aAT FH A
ard Teie A ggEe A

(@) Pa(s) + OH(aq) — PHs(g) + H2PO2(aq)
Ans-

| y
+1 +1 -2

f4(3) + OH" (aq) — PH3(g) + H> IT) 02

O.N. increases by 1 per P atom.

P4 acts both as an oxidising as well as a reducing agent.
Oxidation number method:
Total decrease in O.N. of P4 in PH3 = 3x4=12
Total increase in O.N. of P4 in H,PO, = 1x4 =4
Therefore, to balance increases decreases in O.N. multiply
PH3 by 1 and H; PO» by 3, we have,

P4(s) + OH (aq) — PH3(g) + 3H,PO; (aq)
To balance O atoms, multiply OH' by 6, we have,

P4(s) + 60H (aq) — PHs(g) + 3H,PO»-(aq)
To balance H atoms, add 3H,0O to L.H.S. and 30H to the
R.H.S., we have,

Pa(s) + 6OH’(aq) + 3H,0() — PH3(g) + 3H,PO,




(aq) + 30H (aq)
or P4(s) + 30H (aq) + 3H.0(/) — PHs(g) + 3H2PO» (aq)

Thus, Eq. (i) represents the correct balanced equation.
Ion electron method. The two half reactions are:
Oxidation half reaction:
Py(s) HoPO2-(aq) (ii)
Balancing P atoms, we have,

0 +1
P4(s) — 4H,PO2 (aq)
Balance O.N. by adding electrons,
P4(s) — 4H,PO; (aq) + 4e’
Balance charge by adding 8 OH ions,
P4(s) + 80OH (aq) — 4H,PO; (aq) + 4e

O and H get automatically balanced. Thus, Eq. (iii) represents
the balanced oxidation half reaction
Reduction half reaction:

0 -3

Py(s) —PHs(g) (iv)
Blancing P atoms, we have,

Py(s) — 4PHs(g)
Balance O.N. by adding electrons,

P4(s) + 12e° — 4PHs(g)
Balance charge by adding 120H ions,

Py(s) + 12¢° — 4PH3(g) + 120H (aq)
Balance O atoms, by adding 12H,O to L.H.S. of above equa-
tion.

P4(s) + 12H,0(]) + 12¢' — 4PH3(g) + 120H (aq)

To cancel out electrons, multiply equation (iii) by 3
and add it to equation (v), we get:
4Py4(s)+ 240H(aq)+12H.O(l) — 4PH3(g)+12
H2PO2 (aq)+12H20+120H"(aq)
Or, P4(s) + 30H(aq)+3H20(l) — PHs(g) +
3H2PO2 (aq) ~(vi)
Thus equation (vi) represents the balanced
chemical equation.

HefT-11 QAT faaD YR






