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1. Assign oxidation number to the underlined elements in each of the following species:

(a) NaH2 PO,
(b)) NaHS50y
(¢) HiPyO7
(d) KolMnOy
(e) CaQ;

() NaBH,

(g) Hy5,07

(h) KAl(S0,4)9.12H-0
Answer:

(a) NaHo POy

Let x be the oxidation no. of P
Oxidation no. of Na = +1
Oxidation no. of H = +1

Oxidation no. of 0 =-2

+1 +1 x -2

NaH, PO,
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Then,

T+ +2(+1)+1(x) + 4(-2) =0
1+2+x-8=0
X=+2

Therefore, oxidation no. of P is +5.

{b] NaH E o 4
[BEYJUS

+1 +1 x -2

NaHSO,

Let x be the oxidation no. of S.
Oxidation no. of Na = +1
Oxidation no. of H = +1
Oxidation no. of 0 =-2

Then,

M+ + 1+ +1{x)+4{(-2) =0
T+1+x-8=0

x=+6

Therefore, oxidation no. of 5 is +6.

(c) HyP,O7
BEIus

+1 X -2
H4 PE 0?
Let x be the oxidation no. of P.
Oxidation no. of H = +1
Oxidation no. of 0 =-2
Then,
4(+1)+2(x) +7(-2) = 0
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4+2%x-14=0
2x =+10

X=+5

Therefore, oxidation no. of P is +5.

(d) KoMnQOy

X -2

+1
K, MnO,

Let x be the oxidation no. of Mn.

Oxidation no. of K= +1
Oxidation no. of 0 =-2
Then,

2+ +x+4(-2)=0
2+x-8=10

X =+6

NCERT Solutions for Class 11 Chemistry Chapter 8
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Therefore, oxidation no. of Mn is +6.

(e) CaO,

+2 X
CaO,

Let x be the oxidation no. of 0.

Oxidation no. of Ca=+2
Then,
(+2) +2(x) =0

2+2x=0

Therefore, oxidation no. of 0 is -1.

BEvus
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() NaBH,

+1 ¥ -1

NaBH,

Let x be the oxidation no. of B.
Oxidation no. of Na = +1
Oxidation no. of H =-1

Then,

T+ + 1)+ 4(-1) =0
T+x-4=0

X=+3

Therefore, oxidation no. of B is +3.

(@) Hy 5,07
+1 x -2
HESE 0?

Let x be the oxidation no. of S.
Oxidation no. of H = +1
Oxidation no. of 0 =-2

Then,

260+ 20+ 7(-2) =0
2+2¢-14=0

2u=4+12

X=+6

Therefore, oxidation no. of 5 is +6.

(h) KAI(504)2.12H,0
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+1 3+ x 2- +1 -2

K Al (SO,), .12H,0
Let x be the oxidation no. of S.
Oxidation no. of K = +1

Oxidation no. of Al = +3

Oxidation no. of 0=-2

Oxidation no. of H = +1

Then,

T+ + 1+ +2(x) + 8(-2) + 24(+1) + 12(-2) =0
T+3+2x-16+24-24=0

2a=+12

X =+6

Therefore, oxidation no. of 5 is +6.

OR

Ignore the water molecules because it is neutral. Then, the summation of the oxidation no. of all atoms of water
molecules can be taken as 0. Hence, ignore the water molecule.

T+1) + 1(+3) + 2(x) + 8(-2) =0
T+3+2%x-16=0

2x=12

X =+6

Therefore, oxidation no. of S is +6.

2.What are the oxidation number of the underlined elements in each of the following and how do you
rationalise your results?

(@ K1,
(b) H25 ;04

(c) Fe;O,
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(d) CH;C HOH

(¢) CH;COOH

Answer:
(a) KI,

Let x be the oxidation no. of 1.
Oxidation no. of K=+1

Then,

1{+1)+3(x)=0

1+3x=0

X= —

=

Oxidation no. cannot be fractional. Hence, consider the structure of KI5 .
In K I3 molecule aniodine atom forms coordinate covalent bond with an iodine molecule.

&[]

Therefore, in K I molecule, the oxidation no. of | atoms forming the molecule [ is 0, while the oxidation no.

[EBYJuUs

of | atom which is forming coordinate bond is -1.

(b) H25,04

@oy.us
+1 x -2
H,S,0,
Let x be the oxidation no. of 5.

Oxidation no. of H = +1
Cxidation no. of 0 =-2
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Then,
2+ +4x)+ 6(-2) =0
2+4x-12=0

4¥x =10
_ 1
x=+21

Oxidation no. cannot be fractional. Therefore, S would be present with different oxidation state in molecule.

@evUs
0 0
Il ,s o l,s
H—0—SZ2S—S—S20—H
| |
0 0

The oxidation no. of two out of the four S atoms is +5 while that of other two atoms is 0.
(€) FezOyq

Let x be the oxidation no. of Fe.
Oxidation no. of 0 =-2

Then,

3(x) +4(-2)= 0

3x-8=0

e

Oxidation no. cannot be fractional.

One of the three atoms of Fe has oxidation no. +2 and other two atoms of Fe has oxidation no. +3.
@eyius

+2 -3
Fe,O, Fe,O,
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(d) CH3CH,OH
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x +1 -2

C,HO
Let x be the oxidation no. of C.
Oxidation no. of 0=-2
Oxidation no. of H = +1
Then,
200 +4+M)+1(-2) =0
29+4-2=0
x=-2
Therefore, oxidation no. of C is -2.
(e) CH;COOH

@evIus
X +1 -2
CEH402

Let x be the oxidation no. of C.
Oxidation no. of 0=-2
Oxidation no. of H = +1
Then,
20 +4(+1)+2(-2) =0
2x+4-4=0

=0

Therefore, average oxidation no. of C is 0. Both the carbon atoms are present in different environments so they

cannot have same oxidation no. Therefore, carbon has oxidation no. of +2and _2in C HyCOOH .
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H O
o Il
H—?—C—O—H
H

3. Justify that the following reactions are redox reactions:
(E}'G“H-G{s) + Hg[g_j —% C‘u[s] + Hg{jlgy

(B) FeaOs 5y +~ 3C0, — 2Fe + 3003y
(¢)4 BCl; (g) + 3 LiAlHy sy — 2 ByH; (g — 3 LiCI(s] + 3 AlCI; (4
@2K, + Fhy — 2K + Fly

(e) 4 N Hy (g ™ 2 Oy (g) —* 4 :“%T{}[gﬁ T ﬁHgD,:g]

Answer:

(a) {?uﬂm + H> (g) — Cus) + Hgﬂlgﬁ
Oxidation no. of Cuand 0 in C'uQ is+2 and -2 respectively.

Oxidation no. of Hs is0.
Oxidation no. of Cuis 0.

Oxidation no. of H and 0 in H2() is +1 and -2 respectively.

The oxidation no. of Cu decreased from +2 in C'w() 10 0in Cu. Thatis C'u( is reduced to Cu.

The oxidation no. of H increased from 0to +1in Hy . Thatis H» is oxidized to Ho2O .
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Therefore, the reaction is redox reaction.

(b) FeaOz 5y + 3C0, — 2Fey + 3C0;(y
In the above reaction,

Oxidation no. of Fe and O in F'ea Oy is +3 and -2 respectively.

Oxidation no. of C and O in CO is +2 and -2 respectively.

Oxidation no. of Fe is 0.

Oxidation no. of C and 0 in C'O4 is +4 and -2 respectively.
The oxidation no. of Fe decreased from +3 in F'e; O3 to 0inFe. Thatis Fe; Oy is reduced to Fe.

The oxidation no. of C increased from 0to +2 in CO to +4 in C'Os . That is CO is oxidized to C'Os .

Therefore, the reaction is redox reaction.

(c) 4 BCl, (g) + 3 LiAlH, (s) —+ 2 B: Hy (g) + 3 J-'_—.I{?E{gﬁ + 3 AlCI, (2)
the above reaction,

Oxidation no. of B and Clin BC'l3 is +3 and -1 respectively.
Oxidation no. of Li, Aland Hin Li Al Hj is +1,+3 and -1 respectively.

Oxidation no. of Band Hin Ba Hg is-3 and +1 respectively.
Ouxidation no. of Li and Clin LiClis +1 and -1 respectively.

Oxidation no. of Al and Clin AICl5 is +3 and -1 respectively.
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The oxidation no. of B decreased from +3in BC'l5 to-3in Bo Hg . Thatis BClis reducedto By Hy .

The oxidation no. of H increased from-1in Li AlH, to+1in By Hy . Thatis Li AlH, is oxidizedto Bs Hj

Therefore, the reaction is redox reaction.
(d) E.H_[S:, e FQ (g) — 2K + F[.-?]

In the above reaction,

Oxidation no. of Kis 0.

Oxidation no. of Fis 0.

Oxidation no. of K and F in KF is +1 and -1 respectively.

The oxidation no. of K increased from 0 in K to +1 in KF. That is K is oxidized to KF.

The oxidation no. of F decreased from 0in F5 to-1in KF. Thatis F5 is reduced to KF.
Therefore, the reaction is a redox reaction.

(e) 4 NH, (g) T 2 Oy (@) —* 4 N{D[g} + 6 HED(H,]

In the above reaction,

Oxidationno. of Nand Hin N H4 is-3 and +1 respectively.

Oxidation no. of Oy is 0.
Oxidation no. of N and O in NO is 42 and -2 respectively.

Oxidation no. of Hand O in H2() is +1 and -2 respectively.
The oxidation no. of N increased from -3 in N H3 to +2 in NO.

The oxidation no. of (Jo decreased from 0in s to-2in NOand H>() . Thatis O isreduced.
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Therefore, the reaction is a redox reaction.

4. Fluorine reacts with ice and results in the change:
HyO) + Fb (g0 — H-F[g] + JH-'f:"‘lll:Jl_g‘.I

Justify that this reaction is a redox reaction

Answer:

H?G{s] + Fg{g] — HF{Q] —+ HUFlgj.

In the above reaction,

Oxidationno. of Hand 0 in H>O is +1 and -2 respectively.

Oxidation no. of Fh is 0.

Oxidation no. of H and F in HF is +1 and -1 respectively.

Oxidation no. of H, O and F in HOF is +1, -2 and +1 respectively.

The oxidation no. of F increased from 0in F5 to +1 in HOF,

The oxidation no. of F decreased from0in (s to-1in HF.

Therefore, F is both reduced as well as oxidized. So, it is redox reaction.

5. Calculate the oxidation no. of sulphur, chromium and nitrogen in H>505, Crs D%‘

structure of these compounds. Count for the fallacy.

Answer:
For H2505

Let x be the oxidation no. of S.
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Oxidation no. of 0=-2

Oxidation no. of H=+1

5 HEYJLI'S
o
+1 - " - - +
H— oz—ﬁ"— O-0H"
0-2

Then,

24+ 1)+ 5(-2) =0
2+x-10=0

Xx=+8

But the oxidation no. of S cannot be +8 as S has 6 valence electrons. Therefore, the oxidation no. of S cannot be
more than +6.

The structure of H»50)5 is as given below:

Now,

24+ 100+ 3(-2)+2(-1) =0
2+x-6-2=0

x=+6

Therefore, the oxidation no. of S is +6.

For GT?G$_

Let x be the oxidation no. of Cr.
Oxidation no. of 0=-2

Then,

2(x) + 7(-2) = -2

2x-14=-2

X=+6
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There is no fallacy about the oxidation no. of Crin C'roO7~

The structure of GTQG%_ is as given below.

Each of the two Cr atoms has the oxidation no. of +6.

. ) BYJU'S
¢ o 7
(:iz=cf|"'— oz—(l::*ﬁﬁ— o’
o, 0O,
For NDg

Let x be the oxidation no. of N.
Oxidation no. of 0=-2

Then,

1(x) +3(-2) = -1

xX—-6=-1

X=+5

There is no fallacy about the oxidation no. of Nin NOj .

The structure of N O3 is as given below.

-2 EoYJus
O‘\
+ -1 _
y —9
42)/’

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

NCERT Solutions for Class 11 Chemistry Chapter 8
Redox Reactions

Nitrogen atom has the oxidation no. of +5.

6. Write formulas for the following compounds:

(a) Mercury (Il) chloride

(c) Tin (IV) oxide
(e) Iron (lll) sulphate
Answer:

(a) Mercury (I} chloride

HgCls

(b) Mickel (Il) sulphate

NiSO,

(c) Tin (1V) oxide

SnOs

(d) Thallium (1) sulphate

TS0,

(e) Iron (1) sulphate

FEE{SD4]3

(f) Chromium (lll) oxide

C-"]"g (9 2

(b) Nickel (Il) sulphate
(d) Thallium (I) sulphate

(f) Chromium (lll) oxide
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7. Suggest a list of the substances where carbon can exhibit oxidation states from —4 to +4 and

nitrogen from -3 to +5.

Answer:

The compound where carbon has oxidation no. from -4 to +4 is as given below in the table:

Compounds

C'HaCls

CiC = CCl

C'HCl

CHCls,CO

H;C - CH;

ClzC — CCly

CH,

CCly, €Oy

Cxidation no. of carbon

+1

+2

+3

+i

https://byjus.com
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Compounds

N,
N, H,
N,O
N, H,
NO
NH,
N, O,
NO,

N,O-

NCERT Solutions for Class 11 Chemistry Chapter 8
Redox Reactions

Cridation no. of nitrogen

+1

+2

+3

+4

+5

8. While sulphur dioxide and hydrogen peroxide can act as oxidising as well as reducing
agents in their reactions, ozone and nitric acid act only as oxidants. Why?

Answer.

In sulphur dioxide { 59 ) the oxidation no. of Sis +4 and the range of oxidation no. of sulphur is from +6 to -2.
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Hence, Ss can act as a reducing and oxidising agent.
In hydrogen peroxide (| Ha(2 ) the oxidation no. of 0 is -1 and the range of the oxidation no. of oxygen is from 0

to-2. Oxygen can sometimes attain the oxidation no. +1 and +2.

Therefore, H2s can act as a reducing and oxidising agent.
In ozone ( (5 ) the oxidation no. of O is 0 and the range of the oxidation no. of oxygen is from 0 to -2. Hence,

the oxidation no. of axygen only decreases in this case.

Therefore, Qg acts only as an oxidant.

In nitric acid ( H N O3 ) the oxidation no. of nitrogen is +5 and the range of the oxidation no. that nitrogen can

have is from +5 to -3. Hence, the oxidation no. of nitrogen can only decrease in this case.

Therefore, H N ()5 acts only as an oxidant.

9.Consider the reactions:

@6 CO0 ;) + 6 HaOp) — CsHi20q (aq) + 6 Oz(y)

(ﬁ) 03 (g) -+ Hzlfjg (1) — Hgfjl;] T 2{}2 (g)
Why it is more appropriate to write these reactions as :

@6 COy(y) + 12 H3O — CsH120g (o) + 6 H2O( + 6Oy

(b) O3 (g) + H202) — H0p + O2(9 + Oz

Also suggest a technique to investigate the path of the above (a) and (b) redox reactions
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Answer:

(a)

Step1:

H>0O breaks togive H» and Qs .

2HOp — 2Hyg + Oz

Step 2

The Hs produced in earlier step reduces ('Os , thus produce glucose and water.

6 C'0s (g) T 12 H» (g) — CeH1206 (s + 6 H20p

The net reaction is as given below:

[EHEDIR‘I — EHE[Q':I + Dglgj]"‘f‘

6 CO2(q) + 12Ho(y — CsH1pOg(s) + 6 HaOy

6C0;(g) + 12HxOp — CaHpOgg + 6H20p + 60,

This is the suitable way to write the reaction as the reaction also produce water molecules in the photosynthesis
process.

The path can be found with the help of radioactive H,O'® instead of H,O .

(b)
Step1:

()5 is produced from each of the reactants (3 and H2Os . That is the reason 9 is written two times.
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(4 breaks to form (s and 0.

Step 2

Hs05 reacts with O produced in the earlier step, thus produce HoO and Os .

Os(9) = Oz2(9 + Oy
HyOy ) + O — HaOp Oz (g)
HyOz (1) + O3z(9) =& HOp + Oz(9 + Oz

The path can be found with the help of HyO3® or O3
10. The compound AgF; is unstable compound. However, if formed, the compound acts as a
very strong oxidising agent. Why?

Answer.

The oxidation no. of Agin AgF5 is +2. But, +2 is very unstable oxidation no. of Ag. Hence, when AgF5 is
formed, silver accepts an electron and forms Ag™ . This decreases the oxidation no. of Ag from +2 to +1. +1

state is more stable. Therefore, AgF5 acts as a very strong oxidizing agent.

11. Whenever a reaction between an oxidising agent and a reducing agent is carried out, a
compound of lower oxidation state is formed if the reducing agent is in excess and a compound
of higher oxidation state is formed if the oxidising agent is in excess. Justify this statement
giving three illustrations.

Justify the above statement with three examples.
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Answer:

When there is a reaction between reducing agent and oxidizing agent, a compound is formed which has lower
oxidation number if the reducing agent is in excess and a compound is formed which has higher oxidation
number if the oxidizing agent is in excess.

(i) Py and Fy are reducing and oxidizing agent respectively.

In an excess amount of Py is reacted with Fy,then P F3 would be produced, where the oxidation no. of P is

+3.

Py (ezcess) + F2 — PEFj

If Py isreacted with excess of Fh,then PF% would be produced, where the oxidation no. of P is +5.
Py + F5 (excess) —+ PFj

(ii) K and (9 acts as a reducing agent and oxidizing agent respectively.

If an excess of K reacts with (s, it produces Ko . Here, the oxidation number of O is -2

4K (ezess) + O2 — 2 K207

If K reacts with an excess of Os it produces Ko(Os , where the oxidation number of 0 is -1.
2K + 02 (ereess)y — K205

(iiiy C and 3 acts as a reducing agent and oxidizing agent respectively.

https://byjus.com
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If an excess amount of C is reacted with insufficient amount of ()5, then it produces CO, where the oxidation

number of C is +2.

C (excess) T Gg — (00
If C is burnt in excess amount of O3, then C'O2 is produced, where the oxidation number of Cis +4.

12. How do you count for the following observations?

(&) Though alkaline potassium permanganate and acidic potassium permanganate both are
used as oxidants, yet in the manufacture of benzoic acid from toluene we use alcoholic
potassium permanganate as an oxidant. Why? Write a balanced redox equation for the reaction.

(b) When concentrated sulphuric acid is added to an inorganic mixture containing chloride, we

get colourless pungent smelling gas HCI, but if the mixture contains bromide then we get red
vapour of bromine. Why?

Answer:

(a) While manufacturing benzoic acid from toluene, alcoholic potassium permanganate is used as an oxidant
due to the given reasons.

(i) In a neutral medium, O H "~ ions are produced in the reaction. Due to that, the cost of adding an acid or a

base can be reduced.

(i) K MnQy and alcohol are homogeneous to each other as they are polar. Alcohol and toluene are
homogeneous to each other because both are organic compounds. Reactions can proceed at a faster rate in a

homogeneous medium compared to heterogeneous medium. Therefore, in alcohol, K MnOy and toluene can

react at a faster rate.

The redox reaction is as given below:

https://byjus.com
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CH, coo

+ 2Mn03W @ + 2Mn02m + H20(|)+OH'(aq)

(b) When concentrated H2.50y is added to an inorganic mixture containing bromide, firstly HBr is produced.
HBr, a strong reducing agent, reduces H> SOy to 59 with the evolution of bromine's red vapour.
2 NaBr + 2H:504y — 2NaHS0y - 2 HBEr

2 HBr ~ HySO;, — Bry + SO0y + 2 H,O

When concentrated H» Sy | added to an inorganic mixture containing chloride, a pungent smelling gas (HCI)

is evolved. HCI, a weak reducing agent, cannot reduce H2504 to 505 .

2 NaCl + 2 H»504 — 2NaHS04 + 2HCI

13. ldentify the substance oxidised, reduced, oxidising agent and reducing agent for each of the
following reactions:

(a)?;lgfi"r'[s] + CgHgOs (ag) — 2:1_1][_5] + EHB?‘[W:. + CyHyO9 (ag)

() HCHO(, + 2 [Ag(NHz) 30H,, — 2Agy + HCOO, +

2l(ag) T

4 NHj (aq) + 2 H20(

() HCHO; + 2Cu’

oy + B OH,) — CwO() + HCOO, + 3 H:0(

lag
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(d) NaHyy + 2H0:() — Nag + 4 HyOq

(e) Pbyy + PbOs(5) + 2 H2SO4(aq) — 2 PbSOyg(a) + 2 H20

Answer:

{a}lE;—lgBr[.g] + CgHgOs (ag) —* 24{_(_?[3] -+ EHBT"{W_‘J + CyHy09 (aq)

Cys HgO9 == 0Oxidized substance

AgQBr == Reduced substance

AgBr ==0xidizing agent

Cs Hz; 9 == Reducing agent

() HCHO; + 2 [Ag[NHg}g:[_ﬂq] + 3 DH[_L:.;] — 2 A4, + H{?{Dﬂt‘ﬂqj +
4 NH3(aq) + 2 H20

HCHO == Oxidized substance

Ag(NHj3)s|™ => Reduced substance

'Ag(NH3)s|™ = Oxidizing agent

HCHO== Reducing agent

(c) HG’HDM -+ 2{?1{{2;11 + SDH{_ﬁqﬁ —¥ CUQD[S] + HGGDI_GQJ + 3HQG“:|

HCHO == Oxidized substance

C'u?T == Reduced substance

C'u? == Oxidizing agent
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HCHO == Reducing agent

(d) NoHy(p + 2 H;0:(; — Nag + 4 HaOq

Ny Hy == Oxidized substance

Ho0O» == Reduced substance

H:05 == 0xidizing agent

Ny Hy == Reducing agent
(e bes] -+ Png (s) + 2 H,50, (ag) — 2 PbSG; (ag) T+ 2 HED”;,
Pb== Oxidized substance

PbO, == Reduced substance

PbO, == 0xidizing agent

Pb == Reducing agent

14. Consider the reactions :

v 42— - -
2 .5203 (ag) + -I:E (5] — 5406 (ag) + 2 I[ﬂ'?]

o B [ U 2_ i - nl
520y 4y + Z2Braq + 5 H:0p — 250, + 4B, + 10 H,

Why does the same reductant, thiosulphate react differently with iodine and bromine ?

Answer:
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The average oxidation no. of Sin .S Gg_ is +2.
The average oxidation no. of Sin Sy Gg_ is+2.5.
The oxidation no. of S in SED;‘L s +2.

The oxidation no. of Sin SDE_ is +6.

As Bro is astronger oxidizing agent than 5 , it oxidizes S of S» Og_ to a higher oxidation no. of +6in

SO% .

As s is a weaker oxidizing agent so it oxidizes S of Sgﬂg_ ion to a lower oxidation no. thatis 2.5 in

- .
5405 ions.

Thus, thiosulphate react differently with I and Bra .

15. Justify giving reactions that among halogens, fluorine is the best oxidant and among
hydrohalic compounds, hydroiodic acid is the best reductant.

Answer:

Fy canoxidize C'l” to Cls, Br™ to Bry,and I to I as:

2F, + Clyy

Fy (ag) T 2 Br

(ag)

2 F- + BT"Q (1

lag)
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FE (ﬂq‘l an 2 Il_aq"l — 2 F{:’Iq':l + Iz' I."?]

But, C'ls, Bro,and I cannot oxidize F~ to F5 . The oxidizing power of halogens increases in the order as

given below:
Ir< Bra=< Cla< Fy
Therefore, fluorine is the best oxidant among halogens.

HI and HBr canreduce HyS504 to SO5,but HCl and HF cannot. Hence, HI and HBr are

stronger reductants compared to HCI and HF .

2HI + HyS50y — Ihb + S50 + 2 HO
2HBr + Hy504 — Bry + 50; + 2 HyO
I~ canreduce C'u’™ to C'u™ ,but Br~ cannot.

— . DL
Therefore, hydrochloric acid is the best reductant among hydrohalic compounds.

Hence, the reducing power of hydrohalic acids increases as given below:

HF< HCl< HBr<HI

16. Why does the following reaction occur ?

4
_XE‘DE (

) * 2Foy + 6H — XeOs3 + Fy + 3 HO
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What conclusion about the compound N a4 X eOg (of which X eO;™ is a part) can be drawn from the

reaction?

Answer:
4— _ 1
XeOg () + 2F,,) + 6H,, — XeOy, + Fg + 3 HO()

The oxidation no. of Xe reduces from +8 in Xeﬂg_ to+6in XeOy.
The oxidation no. of F increases from-1in F~ to0in F5.
Hence, XEDEI_ is reduced on the other hand F'~ is oxidized. As Nag)(e{j'ﬁi_ (or Xe{?g_ ) is a stronger

oxidizing agent compared to F5 , this reaction occurs.

17. Consider the reactions:
(@ H3POj (qq) + 4 AgNO3(qq) + 2 H2Opy — HzPOy(qy + 4 Ags) +

4 HNO; (4

(b) H3 POy (qq) + 2CuSOy4(4q) + 2 H20() — H3POg(ag) + 2Cup +

HSO0y (4y)

(€) Ce HsCHOy + 2[&5!(1"\"H3]2:l_ﬂq] - BDHl_ﬂq] — {?ﬁﬂafjﬂﬂfﬂq] + 2 Ags) +

4 NH3 (aq) + 2 HyOq
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(d) Ce HsCHO(; + 2 \Cﬂ-'ﬁ;ﬂ + S O0H l'mﬂ — No change is observed

What inference do you draw about the behavior of Ag~— and C u®™ from these reactions?

Answer:

Ag™ and Cu?™ behaves as oxidizing agent in reactions (i) and (ii) respectively.
In reaction (iii), Ag™ oxidizes Cy HsC HO to Cy H;C OO~

In reaction (iv), C'u?™ cannot oxidize CeHsCHO .

Therefore, Ag™ is a stronger oxidizing agent compared to Cu’™

18. Balance the following redox reactions by ion — electron method :

@ MnOy ., + I, — MnOy() + Iy (Basic medium)
®) MnOy (. + SO2(5) — Mn.ﬁ;ﬂ + H,S0j (Acidic medium)

(€) H2O3 (0q) + Fe‘l?;ﬂ — Fe?ﬂ_lﬂ +  H30y;) (Acidic medium)

(d) Cr3 O7 (o + SOz(g — C'-rﬁ;ﬂ + Sofﬁjﬂ (Acidic medium)

Answer:

@ MnOy () + Ihg — MnOz( + Iog

Step 1
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The two half reactions are given below:

Oxidation half reaction: Ijaq) — Ig ()

Reduction half reaction: MnO; — MnO;

Step 2

Balance | in oxidation half reaction:

21,

ag — I20s)

Add 2 e tothe right hand side of the reaction to balance the charge:

21 — I + 2€

(ag)
Step 3

The oxidation no. of Mn has decreased from +7 to +4 in the reduction half reaction. Therefore, 3 electrons are
added to the left hand side of the reaction.

MnO; (ag) T 3€ = MnOj (4
Add 4 O H ™ ionstoright hand side of the reaction to balance the charge.

ﬂIﬂDi[aq] + 3e — MnOy, + 40H

Step 4

There are 6 oxygen atoms on the right hand side and 4 oxygen atoms on the left hand side. Hence, 2 water
molecules are added to the left hand side.

ﬁfﬂ'ﬂi[aq] + 2HO + 3e — MnOj,) + 40H

Step 5
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Equal the no. of electrons on both the sides by multiplying oxidation half reaction by 3 and reduction half
reaction by 2:

6 (_ﬂ'?] — 31’2[3] + 6e”

Eﬂfn.{};[aq] + 4H,0O + 6e — Eﬂfﬂ-og[s] + SOH[aq]

Step 6

After adding both the half reactions, we get the balanced reaction as given below:

61, .+ 2MnO]

I'uq] + 4 HQ'D”J — 3 Iﬂ {,;‘, -+ 2 ﬂfﬁﬂg (2) - S OHT

q) (ag)

(b) MnOj (., + SO2(5 — Mn{,, + HySO;

Step 1

Similar to (i), oxidation half reaction is:

SOQ (g) + ZH?GH) — HSD;I[&Q:I + 3H[_aq‘1 T 26[_'3'?:'

Step 2

Reduction half reaction is:

- + E o 2+ / .
_MH.D_“aq] - SJr’-}’{mlr:I + He — ﬂfn.[aq] + 4 HOy

Step 3

Multiply the oxidation half reaction with 5 and the reduction half reaction with 2, then add them. We get the
balanced reaction as given below:

N O~ : + N2+ -
2 MnQj (a) T 5 50, @ t 2 Hgﬂm + H[aq] — 2 ﬂfﬂ-[mﬂ + 5 HSO, (aq)
(¢) H2Og (4g) + Fe?;ﬂ — FE{S;I:I + HOp

Step 1

Similar to (i), oxidation half reaction is:
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a4
[ag)

: L 9 _
Fe - Fel_aq] + e

Step 2
Reduction half reaction is:

H2O03 (aq) + 2H,

I TP | .
(ag) 2e — 2 HOp

Step 3

Multiply the oxidation half reaction with 2 then add it to the reduction half reaction. We get the balanced reaction
as given below:

9L i
H>04 (ag) T 2 FE!r_"q] 2 H;

(agq)

3+ .
2 FEi”q]z HEDI_E_I

-

(d} C'-rg_ﬂrfnq‘.u + 50 (@) — GT?{:]'\-' + SO

(ag)
Step 1
Similar to (i), oxidation half reaction is:
\ P 2— 4 R R

505 (g) T 2HOp — "SD-I[aq] 4Hl_ar;] 2e
Step 2

Reduction half reaction is:

2 + - 3+ - )
Grg{?”nq:, =+ 14Hr_aq] + 6Be — QC?"MU] + T HaO,
Step 3

Multiply the oxidation half reaction with 2 then add it to the reduction half reaction. We get the balanced reaction
as given below:

3507, + HaOy

G’T‘%_Dr{nq) + 350, (gl T 2H, — 2Cri; 4 (aq)

lag) (ag) T

19. Balance the following equations in basic medium by ion-electron method and oxidation
number methods and identify the oxidising agent and the reducing agent.

@ Pys) + OH PHs (g + HPGE[G?]

https://byjus.com
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() NyHy ) + ClO3 . — NOg + Cl,

(c) {?Igﬂﬂg] + H205 (ag) — {?fﬂgr\ﬂq} + (g) T H{_W}

Answer:

(a) The Oxidation no. of P reduces from0in Py to-3in PHy

The oxidation no. of P increases from 0 in Py to+2in HPO5 . Therefore, Py behaves both as areducing

agent as well asoxidizing agent in the reaction.
lon - electron method:

— The oxidation half reaction:
Py (s) —* HFPO,

2 (aq)

- Balance atom P:

Py (s) — 4 HPG; (ag)
- Add 8 electrons to balance oxidation no.

P-ill.ﬂ —* 4HPO§[0|?] + 8Be
- Add 12 OH™ to balance the charge:
Py + 12 {?H(;q} — 4 HPD:;{W:I + Be”

- Add4 HsO to balance H and O atoms:
Py (s) + 12 GH(;q} — 4HPG'5 (ag) T 4H2.5i“:, + 8e ——— 1)

— The reduction half reaction:
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Pysy = PH;y
- Balance atom P:
0 -3 .
1:{1 (s) — 4 P " Hjq (g)
— Add 12 electrons to balance oxidation no.

P-i [g} + 12e — 4PH3 l§1-'

- Add 12 OH™ tobalance the charge:

Py + 127 — 4PHy, + 12 DH[_aq_‘_l
- Add 12 H,O to balance H and O atoms:

Pys) + 12 H0p) + 12 — 4 PHy () + 12 {}H(;q} ———(2)

— Now, multiply the equation (1) by 3 and equation (2) by 2. Then, after adding them, we get the balanced redox
reaction as given below:

5P + 12 HOy + 12 HO;

wy — 8PHszq + 12HPO,

2 (ag)
(b)

[EBYJus
O.N of M increases by 4 per atom

| -

-2 +3 +2 -1
NH,, +CIO; — NO_+C

2" Y4 3 (aq) I*aql

O.N of Cl decreases by 6 per atom
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https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

NCERT Solutions for Class 11 Chemistry Chapter 8
Redox Reactions

The Oxidation no. of N increases from-2in Ny Hy to —+2in NO.

The oxidation no. of Cl reduces from +5in C'lO3 to+1in C1™.

Therefore, Ny H, behaves as a reducing agent while C'lO3 behaves as an oxidizing agent in the reaction.

lon - electron method:

— The oxidation half reaction:
NeHyyp — NOg,
— Balance atom N:

NoHy iy — 2 ﬂrﬂ[g]

— Add 8 electrons to balance oxidation no:

_ﬁv'_gH_ng. — EJH\TG[F] + Be”

- Add 8 OH™ to balance the charge:

NyH, () + 8OH[, — 2NO +

lag)

- Add 6 H>(O to balance O atoms:

NoHyy + 80H, , — 2NOy, +

lag)

— The reduction half reaction:

Clo; — CI

3 (ag) [ag)

6 HoOpy + 8e ——(1)
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- Add 6 electrons to balance oxidation no.

Clog,, + 6e — Cl

- Add 6 OQH" ions to balance the charge:

cloy,, + 6e — Cl,, + 60H_,

- Add 3 H>0O to balance O atoms:

ClOy(,, + 3H0p + 6e — Cl,, + 60H , —(2

Now, multiply the equation (1) by 3 and equation (2) by 4. Then, after adding them, we get the balanced redox
reaction as given below:

3 NaHyqy + 4{?595(@3 — 6NO( + 4(_?5?0?] + 6 HaO

Oxidation number method:
— Reduction in the oxidationno. of N=2x4 =8

— Increment in the oxidationno. of Cl=1=x6=6

Multiply N2 Hy by 3 and ClOj by 4 to balance the reduction and increment of the oxidation no. :

3 NaHy m + 4 {?E{Dg (ag) NDQE] + C ['ﬂq]
— Balance Cl and n atoms:

3 NyHyp + 4CIO; 0 — 6NOy) + 4Cl,,

- Add 6 H>O to balance O atoms:

https://byjus.com
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3 N\yHyy + 4cClo;,,., — 6NOy + 4CI;

3 (aq) (ag)
- Add 6 H>0 to balance O atoms:
3 _N-EH;; {n - 4 CEDE (aq) — 6 4'1\'1-0(9] + 4 C-an] + 6 HQD,{”
This is the required reaction equation.
(c)
[ EACER

O.N of Cl decreases by 4 per atom

| v

-7 -3 +3 = 0
L0, +H0, ~—CIO; +0, +H

| t

O.N of O increases by 1 per atom

7(g)

The Oxidation no. of Cldecreases from +7 in C'laO7to+3in CIlO5 .
The oxidation no. of Qincreases from-1in HsOs to0in O3 .

Therefore, H22 behaves as a reducing agent while ('[o>(7 behaves as an oxidizing agent in the reaction.

lon - electron method:

— The oxidation half reaction:

H303 (aq) = Oz
- Add 2 electrons to balance oxidation no:

H205(ap) — Oa(g) + 26€
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- Add 2 OH tobalance the charge:
HQGE {ag) + 2 OHf_qul — GE (g) T 2e
- Add 2 H,O to balance O atoms:

Hs0s (ag) + 20H; > Oy (@) T EHQD(” + 2 ——=(1)

(ag) —~

— The reduction half reaction:

— Balance Cl atoms:

— 2CI10;

(g)
— Add 8 electrons to balance oxidation no.

Clhor(g + 8e — 2CI0y .

- Add 6 OH™ ionsto balance the charge:

ClO7(y +~ 8¢ — 2CIO, 6 OH,,

{ag) T

- Add3 HsO tobalance O atoms:

‘CEZDTEQ] -+ 3HQO{;_‘_| + 8e — ECIGE[aq] + EOH[_aq]

Now, multiply the equation (1) by 4. Then, adding equation (1) and (2), we get the balanced redox reaction as
given below:
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Cly0; 4 HyOy (o + 20H, — 2ClO5 ., + 40, + 5Hy0

(g ™
Cxidation number method:

— Reduction in the oxidation no. of C'[,0; =4x2=8
— Increment in the oxidation no. of HoOs =2x1=2

Multiply Ha0O32 by 4 and 2 by 4 to balance the reduction and increment of the oxidation no. :

3 NoHyy + 4ClO7 ., — NOy + CIj,

- Balance Cl and n atoms:

ClOr(g) + 4 H203(aq) — 2CIO; ) + 402y

- Add 3 H>O to balance 0 atoms:

Cla07 () + 4 H202 (0 — ECTEGE[GQ] + 403, + 3 Ha20(,

-Add 2 OH™ and 2 H50 tobalance H atoms:

C'EQD,T{E.] + 4 H203 (49 ZDH[_aq_‘J — EGEGEKW] + 40, + 5 H20(

This is the required reaction equation.

20. What sorts of informations can you draw from the following reaction ?

(CN)yq + 20H,, — CNj,

https://byjus.com
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Answer:

The oxidation no. of Cin (C'N')2, CN~ and CN O™ are +3,+2 and +4 respectively.
Let the oxidation no. of C bey.

(CN)s

2(y—-3)=0

Therefore,y =3
CN-

y-3=-1

Therefore,y =2
CNO™

y—-3-2=-1
Therefore,y =4

The oxidation no. of C in the reaction is:

Oxidation no. of Cin (C'IN )3 is +3
Oxidation no. of Cin O IN™ is+2

Oxidation no. of Cin &N is+4

We can see that the same compound is oxidized and reduced simultaneously in the reaction.

The reactions in which the same compound is oxidized and reduced is known as disproportionation reaction.
Then, we can say that alkaline decomposition of cyanogens is a disproportionation reaction.

21. The Mn>" ion is unstable in solution and undergoes disproportionation to give Mn?*, MnO2, and H* ion.
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Write a balanced ionic equation for the reaction.
Answer:

The reaction is as given below:

3+ 2+ +
‘H'I??I:‘Eq\l — ﬂf?l{mﬂ T JIHDQ I.S] + HI:_'!IQJ
The oxidation half reaction:
_Mn.?;ﬂ —  MnOy (4

Add 1 electron to balance the oxidation no. :

ﬂfﬂ-{g;ﬂ — MnOj ) + €
Add 4 H™ ions to balance the charge:

ﬂf'ﬂ{g;ﬂ —> ﬂl’an (=) + & -+ _lHI';q‘,l

Add 2 Hy( tobalance 0 atoms and H ™ ions:

ﬂfn.?;ﬂ + 2H,0p — MnOy(,) + e + 4H

(ag) M

The reduction half reaction:
3+ 24+
M ", 2) — M n, a)

Add 1 electron 1o balance the oxidation no. :

3+ - ) .24
*M”{nq) + e — *””mm ———1(2)

Add equation (1) and (2) to get the balanced chemical equation:
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2 Mn3+

[ag)

+ 2H,Op — MnOs() + 2Mn?, + 4 H]

(agq) (ag)

22.Consider the elements:

Cs, Ne, land F

(a) Identify the element that exhibits only negative oxidation.

(b) Identify the element that exhibits only positive oxidation.

(c) Identify the element that exhibits both negative and positive oxidation states.
(d) Identify the element that exhibits neither negative nor positive oxidation state?
Answer:

(a) F exhibits only negative oxidation no. That is -1.

(b) Cs exhibits only positive oxidation no. That is +1.

(c) I exhibits both negative and positive oxidation no. That is -1, +1, +3, +5 and +7.

(d) Ne exhibits neither negative nor positive oxidation no. That is O.

23. Chlorine is used to purify drinking water. Excess of chlorine is harmful. The excess of
chlorine is removed by treating with sulphur dioxide. Present a balanced equation for this redox
change taking place in water.

Answer:

The redox reaction is as given below:

# ' ) - cr ey 2 —

The oxidation half reaction:

9
SDQ [aq) — SDJ [ag)

Add 2 electrons to balance the oxidation no. :

SOy (g — SOT . + 26

4 (ag)

Add 4 H™ ions to balance the charge:

+ 4H[;q] + 2e

https://byjus.com
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Add 2 H,O tobalance O atoms and H ™ ions:

SOy (g + 2H0 — SOT . + 4H , + 2¢ —(1)

The reduction half reaction:

{_FEE (g) — ('_TII_{rqI

Balance Cl atoms:

Clyyy — 201,

Add 2 electrons to balance the oxidation no. ;

Clyy ~ 2 — 2CL , ——(2)

b 3
(ag)

Add equation (1) and (2) to get the balanced chemical equation:

SO* .+ 4H]

Cla(s) + SO2(aq) + 2H0p — 2CI 1 (ag) (ag)

(ag) T

24. Refer to the periodic table given in your book and now answer the following questions:
(a) Select the possible non — metals that can show disproportionation reaction?

(b) Select three metals that show disproportionation reaction?

Answer:

One of the reacting elements always has an element that can exist in at least 3 oxidation numbers.
(i) The non — metals which can show disproportionation reactions are P, Cl and S.

(il) The three metals which can show disproportionation reactions are Mn, Ga and Cu.

25. In Ostwald’s process for the manufacture of nitric acid, the first step involves the oxidation
of ammonia gas by oxygen gas to give nitric oxide gas and steam. What is the maximum weight
of nitric oxide that can be obtained starting only with 10.00 g. of ammonia and 20.00 g of
oxygen?

Answer:

The balanced reaction is as given below:
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4 NHzq) + D02y — 4NO(g + 6 H0,

4 NHy =4x17g=68¢

509 =5x329=160g

4 NO =4x30g=120g

6 H:0O =6x18g=108¢g

Thus, N Hq (68 g) reacts with ()9 (20qg)

Therefore, 10 g of N H3 reacts with 1'3“ 0 g=2353gof Oy
But only 20 g of s is available.

Hence, (2 is a limiting reagent.

120 =

Now, 160 g of (g gives 113{:'

ngN—‘IﬁgofND

Therefore, max of 15 g of nitric oxide can be obtained.

26. Using the standard electrode potentials given in Table 8.1, predict if the reaction between
the following is feasible:

(a) Fe’™ . and I

lag) (ag)

(b) A g[_ﬂ g and C'u (s)
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(C'j F'E'i_!_qj and 6’1{-[3]
3_
(d) Agm and Fe(aq]

N
(e) BTy (4q) and JE*"EWj

Answer:

24 -
(a) Fefuq} and I[mﬂ

3- - 2+
EFE[W] + 2@, — EFe[aq] + Iy
Oxidation half reaction: EIr'qu — Iyg) + 2¢e E" = —0.54V
Reduction half reaction: :Fe?;ﬂ + € — Feil_q}] X 25 E° = +0.77TV
2Fely + 21" — 2Fell, + Iy E° = +0.23V

E" for the overall reaction is positive. Therefore, the reaction between FE{S.;ﬂ and I[‘ﬂw is feasible.

(b) "lgr::q} and Cu[lg]

+ ‘ v, 24+

Oxidation half reaction: C'ujs) — Cu:[?a_q] + 2e; E° = —0.34V
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Reduction half reaction: :J—lg[_aq] + e — Agy] x 2 E° = +0.80V

2 Agl, + Cug) — 2 Ag) + Cu’"; E° = +0.46V

E* for the overall reaction is positive. Therefore, the reaction between A_g[_mﬂ and Cuy) Is feasible.
(c) Fei;?] and {?1&{3)

3+ 2+ 2+
EFE[GQ] + Cugy — EFEM + C*ul -

Oxidation half reaction: C'u,) — Cu?;q] + 2e; E° = —-0.34V

Reduction half reaction: :Fefg;ﬂ + e — Fef';] x 2 E° = +0.77V
3— 2+ 2+ . - -

EFE‘[EE] + Cu(g — EFEM + C*urﬂq], E" = +0.43V

E* for the overall reaction is positive. Therefore, the reaction between Fe‘?;?] and {?um iz feasible.
2
3+ + 2+

Oxidation half reaction: Ag(;) — Ag;.ﬂ + € E° = —0.80V

Reduction half reaction: FE{E} + e — Fef;ﬂ; E" = +0.77TV
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N

Agly + Felnyi BT = —0.03V

(ag)

.g'lgfgl + FE|GQ|

E" for the overall reaction is positive. Therefore, the reaction between A__r;rl_ﬂ and FE?{E}-I is feasible.

(e) Brg (qq) and Fqu]

S 0y
Bry ) + EFelmﬂ — EBTraql + EFEM]

. 3— — . n] o
Oxidation half reaction: [FE'mq] — Fe[aq] + e = 2 E" = —0.771
Reduction half reaction: Bry (4q) + 2€ — 2 Bra“ﬂ ; E" = +41.09V
N E_ - [n] ¥ r
Brys) + 2 Felmﬂ — 2 B"“rmy + 2 FE[ar;] E° = —-0.32V

E" for the overall reaction is positive. Therefore, the reaction between Bro (aq) @nd FE aq) is feasible.

27. Predict the products of electrolysis in each of the following:

(i) An agueous solution of AgIN Oq with silver electrodes
(ii) An aqueous solution AgN (4 with platinum electrodes
(iii) A dilute solution of H25()y with platinum electrodes

(iv) An aqueous solution of C'uC'l, with platinum electrodes.
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Answer:

(i) AgINO3 ionizes in aqueous solution to form Ag™ and NO; ions.

On electrolysis, either Ag™ ionor Hy(O molecule can be decreased at cathode. But the reduction potential of

Ag™ ionsis higher than that of H.O .
Agl, + € — Agy)i E° = +0.80V

EHQD“] + 2e — HE (g) T EDH[_GQJ‘E‘? = —0.83V

Therefore, Ag™ ions are decreased at cathode. Same way, Ag metal or H»(O molecules can be oxidized at

anode. But the oxidation potential of Ag is greater than that of Ha( molecules.
Agsy — Agp,) + € 1 ET = —0.80V

200 = Oy + 4Hg) + de  B7 = —123V

Hence, Ag metal gets oxidized at anode.

(ii) Pt cannot be oxidized very easily. Therefore, at anode, oxidation of water occurs to liberate O, . At the

cathode, Ag™ ions are decreased and get deposited.
(iiiy H2.50 ionizes in aqueous solutions to give H™ and SDE_ ions.

SO

H»350, (aq) —7 4{aqg)

D) — e
= “lag)
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On electrolysis, either of Hs(O molecules or H™ ions can get decreased at cathode. But the decreased

potential of H ™ ions is higher than that of H2(O molecules.
2H,, + 2 — Hyy E° = 0.0V

2HyOug) + 2e — Hy) + 20H_ ;E° = —0.83V

Therefore, at cathode, H™ ions are decreased to free Hs gas.

On the other hand, at anode, either of H3(Q molecules or SDE_ ions can be oxidized. But the oxidation of
SDE_ involves breaking of more bonds than that of H2( molecules. Therefore, SGE_ ions have lower

oxidation potential than H2O . Hence, H> O is oxidized at anode to free O3 molecules.
(iv) In aqueous solutions, C'uC'l5 ionizes to give C'u®™ and C1~ ions as:

94 -
(__f'ﬂ-{jﬂg (ag) — Cu[aq] —+ Ep[qu

94 -
(__f'ﬂ-{jﬂg (ag) — Cu[aq] —+ Ep[qu

On electrolysis, either of Cu’" ions or H>0O molecules can get decreased at cathode. But the decreased

potential of C'u”™ is more than that of H>© molecules.

Cull, + 2e — Cuyy; E° = +0.34V
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HOp + 2e — Hyy + 20H ; E° = —0.83V

Therefore, Cu’" ions are decreased at cathode and get deposited. In the same way, at anode, either of C'1~

or HoO is oxidized. The oxidation potential of H>O is higher than that of C'l~ .

2Cl

(ag) Clyg) + 2e | E° = +0.34V

2HOp — Oy + 4HT + 4e E° = —1.23V

lag)

But oxidation of H5( molecules occurs at a lower electrode potential compared to that of '™ ions because
of over-voltage (extra voltage required to liberate gas). As a result, C'l™ ions are oxidized at the anode to

liberate C'l; gas.

28. Arrange the given metals in the order in which they displace each other from the solution of
their salts.

Al, Fe, Cu, Zn, Mg
Answer:

A metal with stronger reducing power displaces another metal with weaker reducing power from its
solution of salt.

The order of the increasing reducing power of the given metals is as given below:
Cu<Fe<Zn<Al<Mg

Therefore, Mg can displace Al from its salt solution, but Al cannot displace Mg. Thus, the order in which
the given metals displace each other from the solution of their salts is as given below: Mg >Al>Zn> Fe
>Cu

29.Given the standard electrode potentials,

K7 /K=-293V
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Ag™ /Ag=0.80V
Hg* /Hg =0.79v
Mg* /Mg =-2.37V

Cr3 jcr=-0.74v

Arrange these metals in their increasing order of reducing power.

Answer:

The reducing agent is stronger as the electrode potential decreases. Hence, the increasing order of the reducing
power of the given metals is as given below:

Ag<Hg=<Cr<Mg<K

30. Depict the galvanic celf in which the reaction is:

Zniy + 2 Ag,

oL
mET L9 .
(ag) ‘Zn[:rq_l = ‘_1§|.5.|

Further show:
(i) which of the electrode is negatively charged?
(ii) the carriers of the current in the cell.

(i) individual reaction at each electrode.

Answer:

The galvanic cell corresponding to the given redox reaction can be shown as:
Zn| Zﬂ'f{rq] I Agf_{rq? IAg

(i) Zn electrode is negatively charged because at this electrode, Zn oxidizes to Zn”" and the leaving electrons

accumulate on this electrode.

(ii) The carriers of current are ions in the cell.
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(iii) Reaction at Zn electrode is shown as:

94
[ag)

Zn — Zn + 2e”
Reaction at Ag electrode is shown as:

;4g|:_”q:| + e — Agg
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