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The variation of molar conductivity with concentration of
an electrolyte (X) in aqueous solution is shown in the
given figure. [Sep. 05, 2020 (II)]

Molar
conductivity

N

The electrolyte Xis :
(a) HC (b) NaCl
(¢) KNO, (d) CH,COOH

Let Gy, and CB(1504 be the conductances (in S) measured

for saturated aqueous solutions of NaCl and BaSO,,
respectively, at a temperature T.

Which of the following is false? [Sep. 03,2020 ()]

(a) Ionic mobilities of ions from both salts increase with T
() Craso, (Ty) > Cpyso, (T)) for T,> T,

© Craar(Te)> Crer (1) for T,> T,

(d) Cwact >>Craso, atagiven T

The equation that is incorrectis:  [Jan. 07,2020 (II)]

@ (Ab) g, ~(An) e =(An) g, = (A0 )

® (M)~ (8%) g =(A0) s, ~ (A )

© (A%)y 0 =A%)y HAR) o (A0}
(a5)

@ A' NaBr ( )Nal (Ag‘)KUr_(A?")NaBr

The decreasing order of electrical conductivity of the

following aqueous solutions is :  [April 12, 2019 (ID]
0.1 M Formic acid (A),

0.1 M Acetic acid (B),

0.1 M Benzoic acid (C).

@@ A>C>B (b C>B>A

(©) A>B>C (d) C>A>B

Consider the statements S1 and §2:
S1: Conductivity always increases with decrease in the
concentration of electrolyte.
S2: Molar conductivity always increases with decrease
in the concentration of electrolyte.
The correct option among the following s :
[April 10,2019 (I)]
(a) Both SI and S2 are wrong
(b) S1iswrongand S2 is correct
(¢) Both S1 and S2 are correct
(d) Sl iscorrectand S2 is wrong
Which one of the following graphs between molar

conductivity (A ) versus \JC is correct?
[April 10, 2019 (ID)]
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(a) A ofchloroacetic acid (CICH,COOH)
(b) A ofNaCl
(¢) A of CH,COOK
T (d) the limiting equivalent coductance of H* (3° - ).
© ¢ N\ 12. The 1}1101;}11‘ conductivities ADNaOAc and ADHCl at infinite
& NO dilution in water at 25°C are 91.0 and 426.2 S cm®mol
respectively. To calculate AOHO Ac» the additional value
Jo—> required is [2006]
@ Awon ® Ao © ANy @ Akl
13. Resistance of a conductivity cell filled with a solution of
’fgr} an electrolyte of concentration 0.1 M is 100 Q. The
fr_} conductivity of this solution is 1.29 S m™!. Resistance of
T the same cell when filled with 0.2 M of the same solution is
A 520 €. The molar conductivity of 0.2 M solution of
(d) electrolyte will be [2006]
(@) 1.24x10*Sm*mol! (b) 12.4x10*S m*mol !
(¢) 124x10*Sm?mol! (d) 1240 10*S m*mol !
Jo—s> 14. The highest electrical conductivity of the following
aqueous solutions is of [2005]
7. A%, for NaCl, HCI and NaA are 126.4, 425.9 and (a) 0.1 M difluoroacetic acid
2 sy . N s (b) 0.1M fluoroacetic acid
100.5 S cm*mol !, respectively. If ﬂ‘:e 'mndyc.l.mly <‘>l O.QOI (©) 0.1M chloroacetic acid
MHA is5 x 10 Sem ™, degree of dissociation of HA is : (d) 0.1 M acetic acid
[Jan. 12, 2019 (ID)] _ _ _
@ 050 ®) 025 © 0125 (4 075 1. Electrﬁolyte: KCl |[KNO 3| HCI |[NaOAc| NaCl
8.  Resistance of 0.2 M solution of an electrolyte is 50 Q. The A”(Sem’ mol ): 1499 145 |4262] 91 1265
sp§c111c conductance of_the solution is 1.4 3 mil_’ The Calculate Afioac using appropriate molar conductances
resistance of 0.5 M solution of the same electrolyte is 280 . o
Q. The molar conductivity of 0.5 M solution of the of the electrolytes listed above at infinite dilution in H,O
electrolyte in S m?mol ! is: [2014] at25°C [2005]
(@) 5x10+4 () 5 %103 (@ 2175 (b) 3907 (c) 527 (d)y 5172
© 5 %103 (d 5 %10 16.  Thelimiting molar conductivities A” for NaCl, KBr and KCI
9. The equivalent conductance of NaCl at concentration C are 126, 152and 150§ em?mol ! respectively. The A’ for
and at infinite dilution are ).~ and A, respectively. The NaBris [2004]
N L .o . (a) 278 Scm?mol™! (b) 176 S em? mol™
correct relationship between . and &, is given as: 5y At
(Where the constant B is positive) [2014] ©) 4285 em mol {d) 3025 gor®mal
5 : 17.  Conductivity (unit Siemen’s S) is directly proportional to
@ he=ny, +(B)C ) he=Ay, 7(B)C area of the vessel and the concentration of the solution in
it and is inversely proportional to the length of the vessel
© Ae=2, ’(B)‘E @ he=2, *(B)‘/E then the unit oflsilgcg:ls(am oi“proporlioiality is
10. Resistance of 0.2 M solution of an electrolyte is 50 €. The (a) Smmol™! (b) Sm*mol! [2002]
specific conductance of the solution is 1.3 S m™'. If (¢) S?*m>mol (d) S*m’mol 2
resistance of the 0.4 M solution of the same electrolyte is e yvrerryorrney
260 €2, its molar conductivity is : [2011RS] /e Electrolysis and Types of
(a) 6.25x10*S m?mol™! (b) 625 % 10~*S m? mol™! Electrolysis
(¢) 62.5Sm?mol! (d) 62508 m?mol™! S— — R ————_— o
11.  The equivalent conductances of two strong electrolytes 18- Potassium chlorate is prepared by the clectrolysis of KCI

atinfinite dilution in H,O (where ions move freely through
asolution) at 25 °C are given below : [2007]

A ciycoons =91.08 cm? / equiv.
Ay =42628 om? / equiv.
What additional information/ quantity one needs to

calculate A of an aqueous solution of acetic acid?

Get More Learning Materials Here : &

in basic solution 6 OH™ + CI” — ClO; +3 H,0+6¢

If only 60% of the current is utilized in the reaction, the
time (rounded to the nearest hour) required to produce 10
g of KCIO, using a current of 2 A is 3

(Given : F=96,500 C mol'; molar mass of KCIO, =122 g
mol ™) [NV, Sep. 06,2020 ()]
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250 mL of a waste solution obtained from the workshop of
a goldsmith contains 0.1 M AgNO, and 0.1 M AuCl. The
solution was electrolyzed at 2 V by passing a current of 1
A for 15 minutes. The metal/metals electrodeposited will
be: [Sep. 04, 2020 (IT)]

E® =080V, E® =1.69V

Ag'iAg Au’ / Au
(a) only gold
(b) silver and gold in proportion to their atomic weights
(c) only silver
(d) silver and gold in equal mass proportion
An acidic solution of dichromate is electrolyzed for 8
minutes using 2A current. As per the following equation

Cr03 +14H" +6e” —2Cr*" +TH,0
The amount of Cr*' obtained was 0.104 g. The efficiency
of the process (in %) is (Take : F = 96000 C, At. mass of

chromium = 52) [NV, Sep. 03,2020 (ID]

108 g of silver (molar mass 108 g mol™!) is deposited at
cathode from AgNO,(aq) solution by a certain quantity
of electricity. The volume (in L) of oxygen gas produced
at 273 K and 1 bar pressure from water by the same quantity
[NV, Jan. 09,2020 (I)]

A solution of Ni (NO,), is clectrolysed between platinum
electrodes using 0.1 Faraday electricity. How many mole
of Ni will be deposited at the cathode?
[April 9, 2019 (ID)]

@@ 005 () 020 (o) 015 (d) 0.10
The anodic half-cell of lead-acid battery is recharged using
electricity of 0.05 Faraday. The amount of PbSO,
electrolyzed in g during the process is : (Molar mass of
PbSO, =303 gmol ™) [Jan. 9, 2019 (I)]
(a) 228 (b) 152
(©) 7.6 (d) 114
How long (approximate) should water be electrolysed by
passing through 100 amperes current so that the oxygen
released can completely burn 27.66 g of diborane?
(Atomic weight of B=10.8 u) [2018]
(a) 6.4hours (b) 0.8 hours
(c) 3.2hours (d) 1.6 hours
When 9.65 ampere current was passed for 1.0 hour into
nitrobenzene in acidic medium, the amount of p-amino-
phenol produced is [Online April 16, 2018]
(a) 1090g (b) 98.1g (c) 98lg (d) 109g
‘When an electric current is passes through acidified water,
112 mL of hydrogen gas at N.T.P. was collected at the
cathode in 965 seconds. The current passed, in ampere, is :

[Online April 15, 2018 (I)]

of electricity is

() 20 (b) 01 () 05 @ 10
Given [2017]
E® _ =1.36V,E” 3. =—0.74V,

('lzr('L Cr'/Cr

28.

29.

30.

31

32.

33.

34.

c-185
0 _ o _
E‘:r -‘02’-"(‘|'3+ 71.33V’EMHG4/Mn2+ =131V,
%7
Among the following, the strongest reducing agent is
(a) Cr ) Mn2*
(c) Cr** ) Cr

Consider the following standard electrode potentials (E®
in volts) in aqueous solution : [Online April 8, 2017]

Element M¥/ M MM
Al 1.66 +0.55
TL +1.26 -0.34

Based on these data, which of the following statements is
correct 7
(a) TI"is more stable than AI**
(b) Al"is more stable than AI**
(c) TI*is more stable than Al*
(d) TP'ismore stable than AI**
What will occur ifa block of copper metal is dropped into
a beaker containing a solution of 1M ZnSO?

[Online April 9, 2016]
(a) The copper metal will dissolve with evolution of
oxygen gas
The copper metal will dissolve with evolution of
hydrogen gas
(¢) Noreaction will occur
(d) The copper metal will dissolve and zinc metal will be

deposited.

Two Faraday of electricity is passed through a solution of
CuS0,. The mass of copper deposited at the cathode is
(at. mass of Cu=63.5 amu) [2015]
@ 2 (O 127g (© 0g (&) 635g
A variable, opposite external potential (E_, ) is applied to
the cell Zn|Zn>* (1 M) || Cu®* (1 M) | Cu, of potential 1.1V.
When B <1.1Vand E_ > 1.1V, respectively electrons
flow from : [Online April 10, 2015]
(a) anode to cathode in both cases
(b) cathode to anode and anode to cathode
(¢) anode to cathode and cathode to anode
(d) cathode to anode in both cases

(®

=

The standard electrode potentials (EDM*/M) of four

metals A, B, Cand Dare—1.2V,0.6 V,0.85 Vand-0.76 V,
respectively. The sequence of deposition of metals on

applying potential is: [Online April 9, 2014]
(a) A,C,B.D (b) B,D.C,A
(¢) C,B,D,A (d) D,A,B,C

A current of 10.0 A flows for 2.00 h through an electrolytic

cell containing a molten salt of metal X. This results in the

decomposition of 0.250 mol of metal X at the cathode. The

oxidation state of X in the molten salt is: (F= 96,500 C)
[Online April 9, 2014]

@ 1+ by 2+ () 3+ () 4+

Given

Fe** (aq) + e — Fe?* (aq); E'=+0.77V

AP (aq) + 3¢~ — Al(s) E'=—1.66 V

Br,(aq)+2e-—2Br; E'=+1.09V
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Considering the electrode potentials, which of the following
represents the correct order of reducing power?
[Online April 11,2014]
(a) FeX <Al<Br- (b) Br<Fe* <Al
(c) Al<Br <Fe* (d) Al<Fe*" <Br
How many electrons would be required to deposit 6.35 g
of copper at the cathode during the electrolysis of an
aqueous solution of copper sulphate? (Atomic mass of
copper = 63.5 u, N, = Avogadro’s constant):
[Online April 12, 2014]
N Ny Na N,
@ 5 O © 5 @ 5
Electrode potentials (E®) are given below :
[Online April 9, 2013]
Cu™/Cu=+0.52V,
Fe*' /Fe* =+0.77V,

%Iz(s)/r =40.54V,

Agt/Ag=+0.88V.
Based on the above potentials, strongest oxidizing agent
will be :

@ G ) F (@ Ag @ 1,
Given :
° =136V, E° 5. =—0.74V,
Lenar crier
2
H o3 /et =133V, K MOz /Mn2* Laly

The correct order of reducing power of the species (Cr,

Cr*,Mn? andCI')willbe:  [Online April 23, 2013]

(a) Mn*<Cl <Cr*<Cr

(b) Mn*™ <CP*<ClI<Cr

(¢) Cr¥*<Cl <Mn*<Cr

(d) Cr¥*<Cl<Cr<Mn?"

A solution of copper sulphate (CuSO,) is electrolysed for

10 minutes with a current of 1.5 amperes. The mass of

copper deposited at the cathode (at. mass of Cu=63u) is:
[Online April 25, 2013]

(a) 0.3892¢ (b) 02938g

(0) 02398¢g (d) 03928g

The standard reduction potentials for Zn**/Zn,

Ni*/Niand Fe**/Feare -0.76,-0.23 and -0.44 Vrespectively.

The reaction X+Y2* —— X" +Y will be spontaneous

when : [2012]
(a) X=Ni,Y=Fe (b) X=Ni,Y=Zn
(¢) X=Fe,Y="Zn (d) X=Zn,Y=Ni

A battery is constructed of Cr and Na,Cr,0,. The
unbalanced chemical equation when such a battery
discharges is following:

NayCry07 +Cr+H" - € + H,0 4+ Na®

If one Faraday of electricity is passed through the battery

Get More Learning Materials Here : &
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42.
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44.

45.

46.

47.

Chemistry

during the charging, the number of moles of Cr?' removed
from the solution is [Online May 7, 2012]
4 1 3 2

@ 3 ® 3 © 3 @ 3
The standard potentials of Ag'/Ag, Hg,?"/2Hg, Cu®'/Cu
and Mg?*/Mg electrodes are 0.80, 0.79, 0.34 and -2.37 V,
respectively. An aqueous solution which contains one
mole per litre of the salts of each of the four metals is
clectrolyzed. With increasing voltage, the correct sequence
of deposition of the metals at the cathode is

|Online May 19, 2012]
(a) Ag, Hg, Cu, Mg (b) Cu, Hg, Agonly
(¢) Ag, Hg, Cuonly (d) Mg, Cu, Hg, Ag
Aluminium oxide may be electrolysed at 1000 °C to furnish
aluminium metal (At. Mass =27 amu; | Faraday= 96,500
Coulombs). The cathode reaction is- AP 43¢ > AP
To prepare 5.12 kg of aluminium metal by this method we
require [2005]

(a) 5.49x 10' C of electricity
(b) 549 10* C ofelectricity
(© 1.83% 107 Cofelectricity
(d) 5.49x 107 C ofelectricity
Consider the following E° values

E gty = 00TV B g =014V

Under standard conditions the potential for the reaction

Sn(s)+2Fe’ (aq) = 2Fe® (aq) +Sn** (aq) is  [2004]

@ 091V (b) 140V () 168V (d) 0.63V

The E°_ 3, =, valuesfor Cr, Mn,Feand Coare—-0.41, +
MM

1.57,+0.77 and + 1.97V respectively. For which one of these
metals the change in oxidation state from +2 to+3 is easiest?
[2004]
(a) Fe (b) Mn () Cr (d) Co
Standard reduction electrode potentials of three metals A, B
& Carerespectively + 0.5V, - 3.0V &-1.2 V. The reducing

powers of these metals are [2003]
(a) A=B>C (b) C>B>A
(c) A>C>B (d) B=C>A

When during electrolysis of a solution of AgNO, 9650
coulombs of charge pass through the electroplating bath,
the mass of silver deposited on the cathode will be [2003]
(a) 108g (b) 21.6g (¢) 108g (d) 1.08g
Which of the following reaction is possible at anode?

(@) 2Cr* +7H,0 - Cr,0.7+ 14H" [2002]
(b) F, >2F"

(9 (112)0,+2H" - H,0

(d) none of these.

EB
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Electrochemistry

48. When the sample of copper with zinc impurity is to be
purified by electrolysis, the appropriate electrodes are

Cathode Anode [2002]
(a) purezinc pure copper
(b) impure sample pure copper
(c) impurezinc impure sample
(d) pure copper impure sample.

-""'1‘()1’1(.‘ H Cells and Ele-ctmde Potential, @
Nemst Equation
49.  For the given cell;
Cu(s)|Cu? (C,M)[[Cu*(C,M)[Cu(s)
change in Gibbs energy (AG) is negative, if:
[Sep. 06, 2020 (ID)]

G
@ C,=C, ® €=
(© C,=2C, @ C,= ¢,

50. An oxidation-reduction reaction in which 3 electrons are

transferred has a AG” 0f 17.37 kJ mol™" at 25°C. The value of
El (inV)is =102

(1 F=96,500C mol™') [NV, Sep. 05,2020 ()]

51. E

Curod
+ve
A.. M
CuSO,
soln.

Znrod
—_—
ve
IM E

ZnS0,
soln.

. . 0
=+0.34 V; By =

o _—
Cu?*|Cu 0.76V

Identify the incorrect statement from the options below

for the above cell : [Sep. 04,2020 ()]

(a) IfE_ > 1.1V,¢ flowsfrom CutoZn

(b) IfE_, > 1.1V, Zn dissolves at Zn electrode and Cu
deposits at Cu electrode

(¢) IfE,,<1.1V, Zndissolves at anode and Cu deposits
at cathode

(d) IfE,,

52. The photoelectric current from Na (work function,

w, = 2.3 ¢V) is stopped by the output voltage of the cell

Pt(s)[H,(g, | bar)[HCl(aq., pH= 1)|AgCI(s)|Ag(s).

The pH of ag. HCI required to stop the photoelectric current

from K(w,=2.25¢V), all other conditions remaining the

same, is % 1072 (to the nearest integer).

Given, [NV, Sep. 03, 2020 (I)]

= 1.1V, noflow of e or current occurs

Get More Learning Materials Here : & m
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54.

55.

56.

57,

58.

RT 0
2303—==006 Vi EL oy =022V

The Gibbs energy change (in J) for the given reaction at
[Cu*]=[Sn*]=1Mand 208 K is:

Cu(s) + sn’* (ag.) —> cu® (aq.) + Sn(s);

0 _ 0 B
(Bf e gy =016 V. EDc o =034V,
Take F=96500 C mol ') [NV, Sep. 02,2020 (1]

For the disproportionation reaction

2Cu+(aq) — Cu(s)+Cuer (aq) at298K,InK
(where K is the equilibrium constant) is x 1071,
Given [NV, Sep. 02, 2020 (II)]

R
0 = v. R 2 , =
(Ecﬁ' e =0.16 V; Ec =052V, =0.025)

u*/Cu
What would be the electrode potential for the given half

cell reaction at pH=57

2H,0-0,+ 4H? +4e; B0 = 1.23V

(R=8.314 Jmol ' K '; Temp = 298 K oxygen under std.
atm. pressure of 1 bar) [NV, Jan. 08, 2020 (I)]

For an electrochemical cell
[Sn*]
Sn(s)Sn** (ag, IM) [Pb>* (ag, IM)Pb(s) the ratio ———
[Pb™"]

when this cell attains equilibrium is 5

[NV, Jan. 08, 2020 (ID]
Given that the standard potentials (E% of Cu** /Cuand Cu'/
Cuare 0.34Vand 0.522 V respectively, the E® of Cu>*/Cu

“is: [Jan. 07, 2020 (D]
(a) +0.182V (b) +0.158V
(©) —0.182V (d) -0.158V
The standard Gibbs energy for the given cell reaction in
kI mol ' at 298 K is: [April 9, 2019 ()]

Zn(s) + Cu®* (aq) — Zn”" (aq) + Cu(s),

E'=2Vat298K

(Faraday’s constant, F = 96000 C mol™)

@) -38 (b) 3% (0 192  (d -192
Calculate the standard cell potential (in V) of the cell in
which following reaction takes place :

Fe™* (aq) + Ag" (aq) > Fe¥* (aq) + Ag(s)

Given that [April 8, 2019 (ID)]
0 _ . R0 . o L RO -

Eoerag=%Vs Bpap =y Vi Epo g =2V

@ x-z (b) x—y

(c) x+2y-3z (d) x+y-=z
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Chemistry

The standard electrode potential B® and its temperature

o
; dE
coefficient [ﬁ] foracellare2 Vand 5= 104 VK ! at

300 K respectively. The cell reaction is:
Zn(s) + Cu®(aq) = Zn** (aq) + Cu
The standard reaction enthalpy (A, H’) at 300 K in kJ mol ' is,
[Use R==8 JK~"mol~' and F = 96,000 C mol ]

[Jan. 12,2019 (1)]
() 4128 (b) 3840 (0) 1920 (d) 2064

For the cell Zn(s) | Zn*'(aq) | M** (aq) | M(s), different half

cells and their standard electrode potentials are given
below:

M**(aq)/ Au*'(aq)/|Ag*(aq)/ | Fe** (aq)/ Fe?* (aq)/]
M(s) Au(s) Ag(s) Fe’'(aq) | Fe(s)
E* e (V) (140 080 | 077 -0.44
If EDZ[\2+ - 0.76V, which cathode will give a maximum

value ofE"“_“ per clectron transferred? [Jan. 11, 2019 (I)]
(a) Ag'iAg (b) FeX*/Fe*

(c) Au'/Au (d) Fe*'/Fe

Given the equilibrium constant:  [Jan. 11, 2019 (II)]
K of the reaction :

Cu(s) +2Ag* (aq) — Cu?* (aq) + 2Ag(s) is

10 % 10" calculate the E° ; of this reaction at 298 K

2.303 %al 298 K =0.059 V]

(a) 0.04736mV
(c) 04736V

In the cell

Pt(s) | Hy(g, 1bar) / HCl(aq)||AgCl(s)/Ag(s)|Pi(s), the cell
potential is 0.92 V when a 10-¢ molal HCI solution is used.
The standard electrode potential of (AgCl/Ag, CI")

(b) 04736mV
d) 004736V

electrode is: [Jan. 10, 2019 (II)]
{Given @ =0.06 V at 298 K}
@ 094V () 076V (c) 040V (d) 020V

If the standard electrode potential for a cell is 2 V at 300 K,
the equilibrium constant (K) for the reaction

Zn(s)+ Cu® (aq) = Zn** (aq) + Cu(s)

at 300 K is approximately

(R=8JK 'mol ™, F=96000 Cmol ') [Jan. 9, 2019 (IT)]
@ e b)) ¢! (¢ &0 () e'0
What is the standard reduction potential (E°) for Fe** —Fe ?
Given that : [Online April 8, 2017]

Fe? +2e” = Fe; B av . =-047V

Fe¥ +e > Fe™; Bopae g 2e =+0.77V
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67.

68.

69.

70.

71.

72.

(a) 0057V (b) +0.057V

(¢) +030V (d) -030V

To find the standard potential of M3**/M electrode, the
following cell is constituted : PM/M?*(0.001 mol L)/
Ag"(0.01 mol L™'Y/Ag [Online April 9, 2017]
The emf of the cell is found to be 0.421 volt at 298 K. The
standard potential of half reaction M* + 3¢ —» M at 298 K
willbe: (Given ELAg+ /Ag at298 K=0.80 Volt)

(2) 0.38Volt (b) 0.32Volt

(¢) 1.28Volt (d) 0.66Volt

At 298 K, the standard reduction potentials are 1.51 V

for MnOy | Mn?, 1.36 V for CL,| CI', 1.07 V for Br,| Br,
and 0.54 V for I, | I". At pH= 3, permanganate is expected

RT

to oxidize : (T = 0-059\/)
[Online April 11, 2015]

(a) ClI, Brand I (b) Br-and I
(¢) CI~and Br- (d) I" only
Given below are the half-cell reactions:
Mn®* +2¢” - Mn; E° =118V
2(Mn* +e > Ma?) B =151V

The E for 3Mn2* — Mn + 2Mn>" will be:
(a) —2.69V; the reaction will not oceur

(b) -2.69V: the reaction will occur

(¢) —0.33V; the reaction will not occur

(d) —0.33V; the reaction will occur

Given: ECr3+:‘Cr =-0.74V;E

[2014]

MnOZ/Mn2+ L51V

=133V, E’ =136V

B
Cr03 /et crer

Based on the data given above, strongest oxidising agent

will be: [2013]
(a) Cl (b) Cr* (¢) Mn>" (d) MnO;
Given

ECu“/Cu =034V, Ecuz*fcu* =0.15V

Standard electrode potential for the half cell
Cu*/Cuis [Online May 26, 2012]
(@ 038V (b) 053V (¢) 0.9V (d) 049V
The Gibbs energy for the decomposition of ALO, at 500
°Cisas follows :

§A1203 > %AH— 05,A,G = +966 kI mol ™!

The potential difference needed for electrolytic reduction

of AL,O, at 500 °C s at least [2010]
(@) 45V (b) 30V (¢) 25V  (d) 50V
Given:

E°Fc3+/Fc =-0.036V,

E°Feg.‘./n =-0.439V
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The value of standard electrode potential for the change,
[2009]
0.072V

Fe3+(aq)+e' —L—bFeH(aq) will be:
(a) 0385V (b) 0770V (c) -0270V (d)

Given E°C'3.\ =-0.72V,

/Cr

E 0.42 V. The potential for the cell

"R R T
CrlCr¥* (0. 1M)]| Fe2* (0.01 M)| Fe is [2008]
(@) 026V (b) 0336V (c) -0339 (d) 026V

The cell, Zn| Zn* (1 M) || Cu* (I M)| Cu (E° =1.10 V)
was allowed to be completely discharged at 298 K. The
2+

7
[zn] ]] is

relative concentration of Zn>* to Cu** [ o
-

[Cu
[2007]

(a) 9.65x 10 (b) antilog(24.08)

(c) 373 (d) 10973,

For a spontaneous reaction the A G, equilibrium constant

(K)and Eg will berespectively [2005]
(a) —ve,>1,—ve (b) —ve, <l,-ve

(©) +ve,>1,-ve (d) —ve,>1,+ve

The standard e.m.f. ofa cell involving one electron change
is found to be 0.591 Vat 25 °C. The equilibrium constant of

thereactionis (F=96,500 C mol™'; R=28.314 JK"' mol™)

(a) 1.0x 10" (b) L0x10° [2004]
(¢) 1.0x10! (d) L.0x10%*

In a cell that utilises the reaction
Zn(s)+2H*(aq) = Zn** (aq) + Hy(g) addition of
H,S0, to cathode compartment, will [2004]

(a) increase the E and shift equilibrium to the right

(b) lower the E and shift equilibrium to the right

(c) lower the E and shift equlibrium to the left

(d) increasethe E and shift equilibrium to the left

For a cell reaction involving a two-electron change, the
standard e.m.f. of the cell is found to be 0.295 V at 25 °C.
The equilibrium constant of the reaction at 25°C will be

(a) 29.5%107 (b) 10 [2003]
(c) 1x10%° (d) 1x101°
For the redox reaction : [2003]

Zn(s)+Cu® (0.1M) = Zn>* (IM) + Cu(s)

taking place ina cell, E¢yy is 1.10 volt. E,,, for the cell will

be [2.303% = 0.0591}

80.

81.

82.

83.

84.

85.

(a) 1.80volt (b) 1.07 volt

(c) 0.82volt (d) 2.14volt

EMEF ofa cell in terms of reduction potential of its left and
right electrodes is [2002]
(@) E=Ey- ‘EngJﬂ
©) E=E Ly
What will be the emf for the given cell
Pt{H, (P,)[H" (aq)|| H, (Py) | Pt

(b) E=E;+ Erighl
(d) £=- (Erlghl it Elcﬂ)'

12002]

RT P
RT, R i B
(a) ?mg“?z (b 5p oL A
RT, B
(c) ?Ioge? (d) none of these.
1

Galvanization is applying a coating of: [2016]
(a) Cu (b) Zn
(c) Pb @ Cr

Identify the correct statement :  [Online April 10, 2016]
(a) Corrosion of iron can be minimized by forminga contact
with another metal with a higher reduction potential
Iron corrodes in oxygen free water

Corrosion of iron can be minimized by forming an
impermeable barrier at its surface

Iron corrodes more rapidly in salt water because its
electrochemical potential is higher

In a fuel cell methanol is used as fuel and oxygen gas is
used as an oxidizer. The reaction is

CH30H(1) +3/20,(g)——> CO,(g) +2H,0())

At 298 K standard Gibb’s energies of formation for

CH,OH(/), H,O(/) and and CO, (g) are—166.2 -237.2 and
394.4 kJ mol ' respectively. If standard enthalpy of

combustion of methonal is — 726 kI mol~!, efficiency of the

(b)
(c)

(d

N

fuel cell will be: [2009]
@ 87% (b) 90%
() 97% (d 80%

In a hydrogen-oxygen fuel cell, combustion of hydrogen
occurs to [2004]
(a) produce high purity water

(b) create potential difference between two electrodes
(c) generate heat

(d) remove adsorbed oxygen from elctrode surfaces
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Hints & Solutions

& Forstrong electrolyte

Molar Conductivity

For weak electrolyte

Ve

Among given electrolytes, CH,COOH is weak electrolyte.
(N) Ionic mobility increases with increase in temperature,
which increases the conductance of the solution, while
conductance of NaCl solution is independant of
temperature above 400°C. Because the temperature is not
given, so none of the option is correct.
(@) (A?u) NaBr (A?n 'Nal
+ i Lo o
= A" Na +A? Br— (A Na+A° )
+ - +
:A‘;UNOa + A?nBOr A Na-A%L

) = ABrHALl
(A= (A

= AYK 4+ A Br— (A2 Nat+ A% Br)

+ = * =
A?“K + A?“Br - A?nNa A‘I’“Br
AVK*+AY Na
A e~ N # (A e = (A e

(@) Order ofacidic strength is
HCOOH > C;H,COOH > CH,COOH

More the acidic strength more will be the dissociation of

acid into ions and more will be the conductivity.
Thus, order of conductivity will be,
HCOOH > C;H,COOH > CH,COOH

A) > ] > (B)
(b) Conductivity of an electrolyte is the conductance of
1 em? of the given electrolyte. It increases with the increase
in concentration of electrolyte due to increase in the
number of ions per unit volume. Molar conductivity (&)
is the conductance of a solution containing 1 mole of the
clectrolyte. It increases with the decrease of concentration
due to increase in the total volume having one mole of
electrolyte. Thus, interionic attraction increses and degree
of ionisation decreases. Therefore, (S) is wrong and (S,)
is correct.
(a) Since, KClis more conducting than NaCl, therefore,
graph (a) is correct.

Get More Learning Materials Here : &

(¢) Given: A, (NaCl) = 1264 S cm? mol ™, A’ (HCI)=

425.9S em® mol ' and A}, (NaA)=100.5 Sem?mol !
Ay (HA) =3+,

= k”,

= A, (HCD + A}, (NaA) — A, (NaCl)

A;\(HA) =429.5-126.4+100.5=400 8 cm* mol"!
K(HA)=5>10*Sem™

Fhop Fhy Fhige s A - Ay

=50Scm?mol ™!

(HA) = w(HA) <1000 _ 5x107 x1000
Molalityof HA 0.001
Ap(HA) 50

o= m*m =0.125

(a) Given for 0.2 M solution

R=50Q

k=14Sm'=14x102Scm’!
o1

Now, R= P;=EX;

= i:R><|<: 50x1.4x107 ¢m'!
a
For 0.5 M solution

R=280Q

k=7

L 50x14x1072 em!
a
- R:pi _L
a a
1 v
= K=——=x50x1.4x10
280

1
=—x70x107°
280
=25x103Sem!
kx1000
Now, Am =3

_2.5x107°S em™! 1000 em? /L
N 0.5 mol/L

=5Scem?mol™'=5% 10#Sm?mol™!
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9.

10.

11.

12.

13.
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c-191

(c) According to Debye Huckle onsager equation,

A=k, —BJC
1 1
) h=—xe
(@) P
1.3=in
50 a
i:65nfl
a
Am:kxlOfJO
molarity

[molarity is in moles/litre but 1000 is used to convert litre
into cm?’]

(Lx 65 m*‘) x 1000 ¢m?®
260

0.4 mol
65m! i .5

= x——m

260 x 0.4 mol 1000
=6.25%104S m*mol !
(b) Note: According to Kohlrausch’s law, equivalent
conductivity of weak electrolyte, acetic acid (CH,COOH)
can be calculated as follows:
A’crycoon = | A cnycoona A Ha )~ ANl
. Value of A®,, should alsobe known for calculating

value of A’cy.coon -
®) AE‘HJCOOH is given by the following equation

Acuycoon = (Acycoona + Arc) — (Anact)

2
Hence Ayycy is required.
NaCl

b R=1009Q2, K:l[ij,
Rla

!

— (cell constant)=1.29 % 100 m™!

[
Given, R=520Q,
C=0.2M=0.2 % 1000 mol m™>

Ay, (molar conductivity) = ?
Ay, =KV (K can be calculated as cell constant is known. )

49

Hence,
129m™!
5200

=0.248 Sm™!

K 02488m™"

T C0.2x1000 mol m ™
=124 *10*Sm?mol !

m

14.

15.

16.

17.

18.

19.

(a) Difluoro acetic acid being strongest acid will furnish
maximum number of ions showing highest electrical
conductivity. The decreasing acidic strength of the
carboxylic acids given is
difluoro acetic acid > fluoro acetic acid
> chloro acetic acid > acetic acid.

® Afie; =426.2 )
Afeona =910 (i)
Afaci =126.5 ..{ii)

Aneon = (0)+ (i) — (iii)
=[426.2+91.0-126.5] = 390.7

© K nar=2 g Ao )
A g =W+ (i)
A et =2 e R - i)
operating (i) + (ii) — (iii)
A® Napr = A‘ONH+ +2° B
=126+152-150=128 S cm® mol !
() Given conductivity o AR REOIG
length
g Km’mol
mx lTl3

K=Sm?mol™!

an
60H +Cl" ——ClO; +3H,0+6¢"

For synthesis of | mole of C107 , 6F of charge is required.
-+ Current efficiency = 60%

. To synthesis 1 mole of C105 , 10F of charge is required.

To synthesis — moles of KCIO,, charge = -0
Ohyn €518 122 moles o ],C arge— 122
Q-=Lt
pa I osanngs

122x2
79098365 o

36005
st=11h.

(@) Millimoles of Au'=0.1 x250=25

25 1
f=——=—=10.025
Mole of Au 0 0

Similarly, moles of Ag" =0.025
Charge passed=1xf=1x 15 x60=900C
900
S sed = ——=10.0093 ;
Moles of e passed 96500 mol
Species with higher value of SRP will get deposited first at
cathode.
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20.

21.

22.

Aut (ag)+ e ——>Au(s)
0,025 0.0093

So, only Au will get deposited.

(60)

Charge (Q)=1t=2x8x 60=960C
960

= ——=0.0IF
96000

CnL03 +14H +6¢” —— 20e™ +7H,0

Q.0LF L 001 mote
3
Theoritical mass of Cr*' = = x ¢ x52=0.173
SR 37 96000 S
W, 0.104
So, efficiency = —2al_ 100 = %100 = 60%
Theoritical 0.173
(5.68)
No. of moles of silver deposited.
_ls
Tios MO
Ag'te —Ag

1 F charge is required to deposit 1 mole of Ag

1
H,0— 3 O,+2H +2e
1
2 F charge deposit — 2 moles of oxygen

1
1 F charge will deposit — o moles of oxygen

nRT
Vo, = P
1,008 14LbarK 'mol ™ x273K
T4 Ibar
Lng
e T
272
Vo, =5675L

(¢) The reaction involved in the process is given below
PbSO, - Pb>+ S03
PL*+ H,0 — PbO, + 4H* + 2¢~

So, half cell reaction is
PbSO, — Pb* +2¢

According to the reaction:
PbSO, — Pbt+2e¢

Get More Learning Materials Here : &

23.

24.

25.

We require 2F for the electrolysis of 1 mol or 303 g of
PbSO,
Amount of PbSO, electrolysed by 0.05F

303
- = x005=7575g=76¢

(a) According to the Faraday's law of electrolysis, nF of
current is required for the deposition of 1 mol
According to the reaction,
Ni(NO3 ), ——Ni** +2N0y
2F of current deposits = 1 mol

0
. 0.1 F of current deposits = 5 0.05 mol

(©) ByHg +30; —— B,04 +3H,0

27.66 g of B,H, (1 mole) requires 3 moles of oxygen (0,)
for complete burning.

Now the oxygen is produced by the electrolysis of H,0.
On clectrolysis : 2H,0 A8 2H, +0,

1 mole O, is produced by 4F charge

. 3mole O, will be produced by 12F charge.

Q=1

12x96500C=Ixt

12>96500 C =100 xt

s 12><96500S$\c

ond
100
12 x 96500
= ——————hour
100 x 3600
= 3.2 hours

(c) 9.65 ampere current was passed for 1.0 hour (3600
seconds)
Number of moles of electrons passed

CI(A)xi(s) _ 9.65A 36005

———=—"———— =0.36moles
96500 96500
NO, NHOH
Cone. H,S04
4[H]
NH,
[Rearrangement]

OH

CgHsNO, +4e” +4H" —— p-Aminophenol + H,0

EB
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26.

27.

28,

29.

30.

3
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4 moles of electrons reduces 1 mole of nitrobenzene
to p-aminophenol.

0.36
0.36 moles of electrons will reduce i =0.09 moles

of nitrobenzene to p-aminophenol.

p-aminophenol molar mass = 109.14 g/mol

Mass of p-aminophenol obtained

=109.14 g/mol x 0.09 mol=9.81 g

(d Reduction at cathode:

2¢ +2H,0 - H,+20H" (valence factor) H,=2
AtNTP 22400 mL of H, = 1 moleof H,

112mLofH,= %112 =0.005moleof H,

22400

Ixt
96500

x molar ratio

Moles of H, produced =

[x965 1moleof Hy

g T
96500 2 moleofe”
I=1.0A

iy i
@ EMno;/MnZ’

0.005=

=151V

o

Egy o =136V

Eczo%‘:cﬁ* =133V

E
ot

=074

Since Cr** is having least reduction potential, so Cr is the
best reducing agent.

E =166 E°=40.55
© () AP Ale—=t Al
Most stable Less stable
(ii) T13+ E°=+1.26 T E°=-0.34 TI*
Less stable More stable

TI* has negative electrode potential (E°=-0.34) means, it
does not prefer to convert into Tl but reverse must be
preferred that's why it is more stable than T13*
(E°=+1.26). In Al, AI¥* is more stable (E° =—1.66) than Al*
(E°=+0.55) and also from TI* due to more negative value
of E°. Therefore, by comparison it confirms that TI" is more
stable than Al".

() Noreaction will occur as the Zn is placed above Cuin
electrochemical series. Hence there will be no,
displacement reaction.

@ o™ +2e —Cu
2Fi.e. 2 x 96500 C deposit Cu= 1 mol
=63.5g
(¢) EMF of galvanic cell = 1.1 volt
IfE_,, < EMF then electrons flow steadily from anode to
cathode, while if E_ > EMF then electrons flow from

ext

cathode to anode as polarity is changed.

32.

33.

34.

35.

36.
37.

38.

39.

40.

(¢) As the value of reduction potential decreases the
reducing power increases i.c.
C<B<D <A
(0.85).(0.6). (-0.76) (- 1.2)

(€) According to Faraday’s first law of electrolysis

_ Exixt

96500
Where E = equivalent weight

mol. mass of metal(M)

oxidation state of metal (x)

Substituting the value in the formula
M ixt
=—x
x 96500
M ixt  10x2x60x60

Xx=—x - =
W 96500 96500x0.250

or

Given : no. of moles =£ =0.250
M

Hence oxidation state of metal is (+3)
(d) Reducing character decreases down the series. Hence
the correct order is

Al<Fe* <Br
(€) Cu—— Cu¥+2e
i.e, to deposit 1 mole of Cu at cathode from Cu?* SO -
solution = 2 moles of electrons are required

6.35 2 1

i.e, To deposit 6.35g=——x2=—=—mol
63.5 10 5
Thus total no. of electrons required = TA

(¢) Higher the value of reduction potential stronger will
be the oxidising agent, hence based on the given values
Ag" will be strongest oxidizing agent.
(a) Lower the value of reduction potential higher will be
reducing power hence the correct order will be

Mn? <Cl <Cr¥*<Cr
(b) W=Zit
where Z = Electrochemical equivalent

63
Eq. wt. of copper = i 315

e 315
~ 96500
W=Zit= ——x1.5x10x60 = 0.2938g

96500
(d) For a spontancous reaction AG® must be ~ve
Since AG®=-nFE®

Hence for AG® to be —ve, AE® has to be positive. Which is
possible when X=Z7n, Y =Ni
Zn+NiZ" —— Zn?* +Ni
Egc” = E?‘Jiz"sNi B Eoan*'/ZH

=-0.23—(-0.76) =+ 0.53 (positive)
(¢) Reduction half reaction :

Cr,0F +6¢™ +14H" ——2Cr™ +7H,0
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41.

42.

43.

44,

45.

46.

47.

48.
49.

Oxidation half reaction :

Cr——Cr** +3e
Overall reaction :

CrL0% +Cr+14H" 3¢ ——3Cr™ +7H,0
3F of electricity = 3 moles of Ct**

3
IF of electricity = —moles of Cr**

(c) More the reduction potential, more is the deposition
of metals at cathode. Cation having E’ value less than

0.83V (reduction potential of H,0) will not deposit
from aqueous solution. Hence correct order of deposition
of the metal at the cathode is

Ag > Hg > Cu

(d) 1 moleofe =1F=96500C
27g of Alis deposited by 3 x 96500 C
5120 g of Al will be deposited by

_ 3x96500%5120 —5.49%107C

27 50.

+J<ALTERNATE SOLUTION
mFz
We know, Q= ——
‘e know, M
_ 5120x96500 %3
27

@ Fe*t e > Fe?; Sn’+2e” - Sn(s);
for Sn(s) + 2Fe* (aq) — 2Fe?* (aq) + Sn** (aq)
.. Standard potential for the given reaction

=5.49x10'C

o
cell —

. .
or E E +E
Snisn®t T Rt Rt

=0.14+0.77=091V

(¢) The given values show that Cr has maximum
oxidation potental, therefore its oxidation will be easiest.
(Change the sign to get the oxidation values)
@ A B C

+0.5V 3.0V-1.2V
Note: The higher the negative value of reduction potential,
the more is the reducing power.

HenceB>C>A.
(@) When 96500 coulomb of electricity is passed through
the electroplating bath the amount of Ag deposited=108g
. when 9650 coulomb of electricity is passed deposited Ag.

108
= mx 9650 =108 g
@ 2Cr** +7H,0 - Cr,03” +14H*
0.S. of Cr changes from +3 to +6 by loss of electrons. At
anode oxidation takes place.
(@) Pure metal always deposits at cathode.

(@ For the concentration cell, E5y; =0

Anode: Cu(s) —— Cu* (aq),

Get More Learning Materials Here : &

51.

52.

Cathode: Cu”*(aq), —>Cu(s)

Overall: Cu®* (aq). ——>Cu”" (aq),,

(©M) (©M)
As AG=-nFE
If AG=—-ve,thenE_ is +v,.
RT
Ecetl = Ege *Elﬂa
B =petl oL
2F G
RT G,
Ey=—h—
cell R C]
S0,C,>C,.

Thus, G = \ECI relation is correct.

(=6)
AG® = -nFEg,

17.37x10° = 3% 96300 x E2,

ES =—0.06V=-60x107"V
o _po o _
b E = ECu2‘|Cu ~Ez [Zn ~ L1y

So, if Egy = 1.1 Vnoelectron will flow

At E
will flow from Cuto Zn.

ext. = 1.1 Vcell act as electrolytic cell and electron

At, Eg < 1.1V cell act as electrochemical cells so Zn

dissolve and Cu deposit.
(142)

Sodium metal :
E=E;+(KE),; E%y =0.22V

Cell reaction

Cathode: AgCl(s)+¢ ——> Ag(s)+Cl (aq)

1
Anode : Ellz(g)—>ll+(aq)+c’

Overall : AgCl(s) + %Hz(g)—u\g(s) +H"(aq)+CI™ (aq)

0.06 ,

B=EL 4 log[H" J[CI"]

E,y = 0.2}%1@[10"]“0’1]
=022+0.12=034V

(KE),, =E,=0.34eV

EB
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53.

54.

55.

56.

c-195

So, E=2.3+0.34=2.64 eV =Energy of photon incident
For potassium metal :

E= Eﬂ 1 (K‘E)max

2.64=225+(KE) .

(KE) , =039=E_,

Cell reaction

Cathode: AgCl(s) +e” —— Ag(s) + Cl (aq)

Anode : %Hz(g)—ﬂl"(aq)-#c'

1
Overall : AgCl(s) +EH2(g)—>Ag(s) +H"(aq)+CI (aq)

=E! ﬂ1025[11*][(:1’]

cell —

E

cell

0.39=0.22-0.06 log [H*]2
039=0.22-0.12 log[H"]

0.17=0.12 x pH

pH=17/12=1.4166 = 142= 142 x 102
(96500)

0 0 i}
Ecen = ES"Z| /50

cu?*icu

=-0.16-034=-0.50V
AGY = —nE”

cell

=-2x96500 % (-0.5)=965001]
(144)

2Cu”* (aq) = Cu(s)+ Cu’* (aq)

=E° —E°

o
E Cu" /Cu cu?*/Cu’

cell =

=0.52-0.16=036 V

T
E:e!l F In Keq

=0.36= 0'(;jln K

=IhK=144=144x10"
(1.52)

B 123 wl
4

g[H']*
=1.23+0.0591 xpH
=123+0.0591 x5
=1.23+0.2955

=152V

(2.15)

Atequilibrium state E = 0; E”
Sn+ Pb?* —— Sn? +Pb

=001V

cell

LW
[R]
0.06, [Sn*]

0= 0.01-=log
[Pb™]
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57:

58.

59.

60.

61.

006, [Sn”]
2 e

=10"=2.15

®) CuZ+2e —Cu, AG, =—2F(034) .(0)
Cu*+ e — Cu, AG, =~ F(0.522) W)
Subtract (i1) from (i)

Cu?"+ e — Cu', AG,"=-F(E)

+ AG, - AG, =G,

= -FE°=-2F(0,34) + F(0.522)
=E*=0.68-0.522=0.158V

@) AG®=-nFE2,,

=-2x(96000) x 2 V= - 384000 J/mol =-384 kJ/mol

© Ag (aq) + Fe* (aq)——> Fe** (aq) + Ag(s)
0 0 0
E..n=E -
™= ntiag  FeM R
i
Fe'm ——» Fe’* ——> Fe

4

=3z-2y

0
E
Fet pe?
E[l
Agtiag
Eccll =x-3z+ 2}:
(a) AG®=AH°—TAS®
AH?=AG" +TAS®

=x (given)

dE
A H°=-nFE°+TnF —
i dT

AH°= rnFE°+nFT£
r dT
Cell reaction: Zn(s) + Cu®" (aq)—-)Zn‘*(aq) + Cu(s)
TdE® ]
dT
AH?=-2x%96000(2 300 x -5 x 1074

AH°= HF[EO*

AJHE=-2% 960002+ 300 % 5 % 10-)
=-2%96000(2 +0.15)
=-412.8 x 10° mol; =-412.8 kJ/mol
(a) Zn+2Ag" ——2Ag+Zn’t (1=2¢")

u.l] =(E RP)CﬂlhOdL (E RP)anod:
=0.80-(-0.76)=1.56 V for 2e

1.56
- E°_ forle —T =0.78V

cell
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o _2.303RT o _0.059V )
62. (© Egu=""———logK¢ or Egg = = logK¢ (i) AG®=—nFE" = _2(~0.47)F = 0.94F
(ii) AG® =—nFE" = —1(+0.77)F = —0.77F
0.059V 16
== logl0" 04736V (iii) On adding : AG® =+0.17 F
63. (d) Giventhat:
AG® = —nFE®
Pt(s) | Hy(g, 1 bar)/ HCl(aq) || AgCl(s)/ Ag(s) | Pt(s)
Bun =02V X AG" 017F
0.06 E’for (Fe* ——Fe) =——=—"——=-0057V
Now,E_, = E +E - log0® -nF  -3F
oW, B Hy()/ 1 (ag) © “AeCl) Ag@.CT 8

64.

65.

1 _
Cell reaction: Ellz(g)—ﬂl*(aq) +te
AgCl(s)+e” —— Ag(s)+Cl (aq)
Net cell reaction:
%Ilg(g) + AgCl(s)—— Ag(s)+ H*+Cl" (aq)

_[He]
(PHg )I-Z

Here, 10-6 molal HCI solution is used

6,106
$5 g= 107" x10 —102
(assuming molality = molarity)
. 0.06 12
Now, 0.92= £, Ags))m,—TloglO

Ey ooy agoar =092+[0.06X (-12)]
=0.92-0.72=020V
(d We know that,

2 nFE o

Now,
After putting the given values, we get

 2x96000x2

8x300
K=el®0

@) AG°=-nFE°

(i) Fe** +2¢ ——Fe; E"=-047V;
(i) Fe* +&= ——Fe?*; E"=10.77V;

(iii)Fe’ +3¢ —— Fe

Get More Learning Materials Here : &

66.

67.

68.

() Cellreaction :

M+3Ag* (aq)——M* +3Ag(s)

0.0591

pogd 320 [Reduced state]
n

& [Oxidised state]

0.05911 0.001

0.421=E" - o,
5 001y

E'=048
0_pgo _ g0
E _EAg':Ag EM“':M

E =0.8V—-0.48V =0.32 volt

0
MM
() MnOy + 8H' + 5S¢ —— Mn2* + 4H,0

2+
Be151 20 g (MO

5 T MnoJH' P
Taking Mn?" and MnQ)j in standard state i.e. I M,

E:l.Sl—MKSIU L
5 [H"]

0.059

=1.51- x8x3=1.2268V

Hence at this pH, MnOy will oxidise only Br~and I as
SRP of CL/Cl" is 1.36 V which is greater than that for
MnOj /Mn*",
@ (@) Mn™+2 - MnE =-L18V; ()

) Mn* e Mn?TE =—1.517; ()
Now multiplying equation (ii) by two and subtracting from
equation (i)

3Mn®* — Mn* +2Mn’*;
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Electrochemistry
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E® = Egy + Epag

=-118+(-1.51)=-2.69V
(—ve value of EMF (i.e. AG = +ve) shows that the reaction
is non-spontancous)
(d) Higher the value of standard reduction potential,
stronger is the oxidising agent, hence MnO,~ is the
strongest oxidising agent.
b Cu+e ——Cu*; E =0.15VIAG, =—nE F
Cut +2e——>Cui Er=034V:AG, =y EyF
On subracting eq.(i) from eq. (ii) we get

Cu'+e —Cu 3 AG =AG, —AG,

—nE F =—(nyEsF —mE F)

o mEy F-mE F
nF

E

~2x034-0.15

=0.53v
1

2 4
© SALO, > TAI+0,
The ionic reactions are

2 4
3% QAP +e > Al

2 .
(G050, e

Thus, no. of electron transferred = n =4

AG=-nFE
AG  966x10°
of F=m = =
—nF  4x96500

*. The potential difference needed for the reduction=2.5V.
() Given

Fe* +3¢” > Fe»

E°, 3v ., =-0.036V -0

Fe’ +2¢” — Fe»

B, 20 p, = 0439V .. (i)

we have to calculate
Feo* 1o~ 5 Fe?t, AGo=7
To obtain this equation subtract equ. (ii) from (i} we get
Fe*t +¢ - Fe?* .. (iii)
Aswe know that AG® = -nFE®
Thus for reaction (iii)
AG;=AG, - AG,

73

74.

75.

76.

-nFES = —nFE] - (-nFE%)
—nFES =nFE] -nFE]
-1FE=2x0.439F-3x0.036 F
—~1FES=0.770F
. E3=-0.770V
(@ From the given representation of the cell, E ; can be
found as follows.

I 2

E[(rl ]

[Fe T
[Nernst-Equ.]

0.059
T I . P .y
e = I

2
—0.42-( 072)—M1 og @.n
(0.01)°
e 072—00591;; 0.1x0.1
6 - 0.01x0.01x0.01
~fi3 0058, 1077 s 0059 4
6 1070 6

=0.30-0.0393=0.26V

@ E_,=0:when cellis completely discharged.
2+
o 0.0%9 [Z“ }
Eccl]=E cell 2 og [CUZJFJ
2+
0.059 [Z“ }
or0=1.1- > log

[Z“ﬂ Ix11
[C“ﬂ T 0.059

N ksl
o]

(d) Note: For spontaneous reaction AG should be

_ 0373

negative. Equilibrium constant should be more than one
(AG=-2303RT log K, If K =1 then

AG=0;IfK > 1then AG = ve].

Again AG=-nFE?, .

E?,, mustbe +veto have AG-

0.059
@ E. =E%,———logkK,
0.0591
or 0=0.591 i log K,
or log K, :ﬁ:m or K, =1x10'"
0.0591
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77. @) Zn(s)+2H"(aq) == Zn”* (aq)+H,(g)

. 0059 [Zn’T][H,]
Ecen = E°cen b lo, [H+]z
Addition of H,S0, will increase [H'Jand E
increase and thus the equilibrium shifts towards RHS.
78. (c) The equilibrium constant is related to the standard

emf of cell by the expression

will also

n 2
logK = E° y x— = 0.295x ———
5 <l ™5.059 0.059

logK:ﬂ:l()or K=1x10"
59

2+
0.05910 [Cu™"]

no [z

79 ) E =Eyt

= 1.10+¥10g[0.1]

=1.10-0.0295=1.07V

= Reduetion potential of cathode (right)
- reduction potential of anode (left)

80. (© E
=EiuEpg
81. (d) Oxidation halfcall:-
H,(g) —— 2H'(IM)+2¢"
F]
Reduction half cell
2H (IM) + 26 ———H,(g)
B
The net cell reaction
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82.

83.

84.

Hy(g) ——— Hy(g)
P\ P?
E°,,=0.00V;n=2
., RT
Epr™ Bl — log K
nF
RT Py
=0- —log, =
oF e P
By e
or By = 5p 1085~
) ) P,

(2) Galvanization is the process by which zinc is coated
over corrosive (easily rusted) metals to prevent them from
corrosion.

(¢) Corrosion of iron can be minimized by forming an
impermeable barrier at its surface.

3
© CHOH()+ S0,(5)>C0,()+2H0()
AG, = AG{(COy,8)+2AG (H,0,1)—

AG(CH30H, 1)- %AGf(Ozvg)

=-394.4+2(-237.2)-(-166.2)-0
394.4-474.4+166.2=-702.6k]

25(’ 100=97%

70
% efficiency =

85. () InH, - O, fuel cell, the combustion of H, occurs to

create potential difference between the two electrodes

m @ www.studentbro.in

EB



