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Solutions

Ans. (d)

40H™ — 2H,0 + Oy + 4e~

for 2 mole of H2O = 4F charge is required
for 1 mole of H,O = %F = 2F required

+7 +2
MnO; — Mn?*

for 1 mole MnO; SF charge is required
+2e”

Ca2t —— Ca

for 1 mole Ca?2* ion required = 2F

1.5 mole Ca2?* ion required = % x 1.5 = 3F

+2 +3
FeO — Fe, 05

for 1 mole FeO, 1F charge is required.

Ans. (c)
2NO(g) = Na(g) + O2(g)
_ [N2][0,]
¢ [NOJ2
-3 -3
_ 3x10 _3><4.2><10 ® _1.607
2.8x1073x2.8x10
2NO(g) = Na(g) +  O2(g)
t=0 0.1 0 0
0.1-0.1a 005« 0.05 a
_ 0.05ax0.05a
K = (0.1-0.1a)2
_ 0.50%0.05a
¢ 0.01(1-a)2
_ (0.05)%a?
1.607 = 0010102
a? _ 1.607x(0.1)2
(1-a)? (0.05)2
_a _ 1.27%0.1
1-a 0.05
— =2.54
1_
3.54 a=2.54
a=22-0717
3.54
Ans. (b)

TI3 act as an oxidising agent not reducing
agent.

Ans. (d)

B and D statements are correct.

SS.

S6.

S7.

S8.

S9.

S10.

Ans. (a)

Ecen = Ec —Ea

= (1.33) - (—-0.44)
=+1.77V

Ans. (b)

Centimolar solution=1/100 M = 0.01 M
Conductivity (k) = 0.0210 ohm-! cm-!
Resistance (R) = 60 ohm

k=1/R(3)

= 0.0210 = 1/60(;) =
Ans. (d)

ArG = —l’lFEceu

Ecen is an intensive property and A,q is an
extensive property as it depends on
number of e~ transferred in cell reaction.

Ans. (d)
Since, Egp of Al is more than Co2+, so at

anode Al will oxidise and at cathode Co3+
will reduce.

L= 1.26 cm-!
A

EZell = (EDCathode)Rp - (E;\node)Rp

o o

= B3+ /cozt — Epp+/al
= (1.81) - (—1.66)
=+3.47V

Ans. (c)

Zn(s) + Cu2t(aq) — Zn2*(aq) + Cu(s)

Eoep = 1.1V
AG" = —nFE_
s )

AG°® = —2x 96487 x 1.1

AG® = —-212271.4 J mol-!

A G° =-212.27 kJ mol!

Ans. (d)

For a reaction to be spontaneous, E_,
must be positive.

m For, FeSOu(aq) + Zn(s) — ZnS0Os4(aq) +
Fe(s)

Ecell = Ecathode - Eanode
= 0.44V - (-0.76 V) = 0.32 V
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m For, 2CuS0O4(aq) + 2Ag(s) — 2Cu(s) +
Ag>S04(aq)

E,oy =0.34V-0.80V
=-0.46 V

m For, CuSOg4(aq) + Zn(s) — ZnSO4(aq) +
Cu(s)

E o = 0.34 V- (=0.76 V)
=1.1V

m Foe, CuSOs(aq) + Fe(s) — FeSOa(aq) +
Cu(s)

E .y = 0.80 V- (—0.44 V)

=124V

Ans. (a)

m MnO; + 8H* + 5e~ — Mn2* + 4H,O -(i)
EMno;/Mn2+ = _EMn“/Mno; =151V

m H20 — 20, + 2H* + 2¢” (i)

Eo,/m,0 = 1.223 V

Using 2 X (i) + S X (ii), net cell reactions
is

2Mn0; + 6H* — 2Mn2* + 20, + 3H,0

o

Ecen = EZI - E:% = E;\/InOZ/Mner - EBz/Hzo
=1.51-1.223=0.287V

o

Since E_; > O, therefore net cell reaction
is spontaneous and so MnOj liberate O,
from H7O in presence of an acid.

Ans. (c)

Ni(s) + 2Ag*(0.001 M) — Ni2+(0.001 M) +
2Ag(s)

E

o

cell —

1.05V

o o

cell =

0.059

[Ni2*]
Ecell T T

[Ag*]?
(107%)

(1073)2

E

log

= 1.05 - *log

= 1.05 - *1og(10)?

= 1.05-0.0295 x 3
= 1.05-0.0885

= 0.9615V

Ans.(a)

Anact = Ayg+ + Aci-
Apct = A+ + A

S14.

S15.

S16.

ACH3COONa = Anat + ACH3COO'

Let, Ayg+ =%, Aci- = ¥, Ay+ = Acrycoo-=w
Given,

X+y=126.45 ...(1)
y+2z=426.16 ...(1i)
x+w=091 ...(1ii)

From the above 3 equations, value of
z +w = 390.71d
Ans.(b)

o

AM(CH3COOH) = AM(H+) + AM(CH3COO‘)
=350 + 50 = 400 S cm? mol-!

a==22=5x10"2
400

Ka(CH3C00H) = Ca?
= 0.007 X (5 x1072)2 = 1.75 X 10™>mol L ™!
Ans.(a)

The following reactions take place on
electrolysis of dilute sulphuric acid on
using pt electrodes are:

At cathode:

4H* + 4e~(aq) - 2H,(g)

At anode:

2H,0(1) - 0,(g) + 4H*(aq) + 4e~

Thus, the product obtained at anode is
Oa.

Ans.(d)

1 equivalent of any substance is
deposited by 1 F of charge.

We have, 20 g calcium

The balance reaction will
The charge on Ca in CaCl,
Cl has -1 charge so that
Ca+2(-1)=0

Ca=2

We have to get Ca from Ca2+

Number of required moles = mass/molar
mass
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Molar mass of Ca is 40 g/mol and
required of Cais 20 g

Hence number of moles = 20/40
= 0.5 mol

Electricity required to produce 1 mol of
calcium = 2F

The electricity required to produce 0.5
mol of calcium = 0.5 x 2F

= 1F

Ans.(b)

Ault + 3¢~ - Au(s) E° =140V
Fe?t +2¢~ - Fe(s) E° = —0.44V
Mg?* + 2e™ - Mg(s) E°=-2.36 V
Kt +1le” - K(s)E°=-293V

Aul* occupies the top position in the
electrochemical series.

Ans.(a)

Cell reaction involved
oxygen fuel cell is

2H,(g) + 0.(g) - 2H,0(D)
Thus, R = H;(9),0,(g9); P = H,0(D)
Ans.(c)

in hydrogen-

o 0.059 .
Ecen = E°cen — TlogQ (1)

At equilibrium, Q = K, and E¢.; = 0)

0=E°e — %Sglogl{eq (from equation (i))

e b
Koq = 1010 = 1 x 10'°
Ans.(a)

AG® = —nF E®,,

= —2 % 96500 X 0.24

= —46320 Jmol~1 = =220

1000
= —46.32 k] /mol
Ans.(c)

logKeq =

+1 0
HBr0 - B1y,Ejgro /5y, = 0.595 V'

+1 +5

HBr0 — Br03, Egro, jupro = 1.5V
E.,; for the disproportionation of HBr0,

o

Ecen = E;IBrO /Bry — E;rog /HBTO
=1.595-15
=0.095V = 4ve

Hence, option (c) is correct answer.

S22.

S23.

S24.

S25.

Ans.(d)
Zn|ZnS0,(0.01M)||CuS0,4(1.0M)|Cu

. e 2.303RT (0.01)
- By =Ecen — % F X log

When concentrations are changed

o 2.303RT 1
. E,=E _;; — X log —
2 cell oF 0801

i.e, Ey > E,
Ans.(c)

A, (AgCl) = AL, (AgNO3) + Ay, (KCI) —
A (KNO3)

= (1334 + 149 — 144.9) S cm? mol™!

= 138.4 S cm? mol™?

Ans.(c)

Zn** +2e” - Zn,E° = —0.760 V

Ag,0 + H,0 + 2e™ - 2Ag + 20H™,
E°=0344V

Both are reducing potential :

As, EAQZO/ZAQ > EZn2+/Zn

. Cell reaction will be
At anode; Zn —» Zn?t + 2e~ E° = +0.760 V
At cathode;

Ag,0 + H,0 + 2e™ — 2Ag + 20H"
E° = 4+0.344V

Cell reaction:

Zn+ Ag,0 + H,0 - Zn** + 2Ag + 20H~
E . = 1104V

2 AG° = —nFE,,,

AG®° = —2 X 96500 x 1.10

= —213072 ] mol™?

= —213.072 k] mol™?

|AG°| = 213.072 k] mol™?

Ans.(d)

According to Faraday’s first law:

n=2

w = z.1.t
E
z = —— (molar mass)
96500
35.5 .
01x71= X 3 Xt as n-factor is 2
96500

t = 6433 sec = 107.2 min

~ 110 min
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Ans.(b)

Zn have a higher (-ve) electrode potential
that is more reactive than Fe. It is coated
on iron substances to provide resistance
against rusting such a process is called
galvanization. But in reverse, that is Fe
cannot be coated on Zn, as corrosion will
occur. In above, Zn displaces Fe from its
salt solution.

Ans.(a)

According to Faraday’s law
Q =ne

Q =it

ne = it

_1x60
T 1.6x10719

Ans.(c)
AG® = —nFE° cell E° cell = (—ve)
So, AG®° = (+ve) AG >0
Also, AG® = —2.303 RT log K4
Keg <1
Ans.(d)
Concentration = 0.5 mol dm-3,
K=5.76 x 103 S cm!

= 3.75 x 10%° electrons

T=298 K
Kx1000
Am = >
-3

= 5'76:—;0 =11.52 S cm? mol™?
Ans.(b)
2H* + 2e~ - H,

L v
o veseoseve 5, 2

_ o 0.059 Py,
0=0-——log Q0772
log1 =0

Py, = (1077)? = 10~* atm .

S31.
S32.

S33.

S34.

S35.

S36.

S37.

S38.

Ans.(d)
Ans.(b)

Sn2+ cannot reduce Fe2+, so FeCl, and
SnCl, can exists together.

Ans.(a)

AG°® = —2.303 RT log K,y

63300 = —2.303 x 8.314 x 298log Ky,
Kyp~ 8 x 10712

Ans.(c)
+6
MnO;? - MnO; + e~
0.1 mole 0.1 mole
Q=nF=0.1 x96500 =9650 C
Ans.(c)
0, = 252640000 X 32 = 8g = 1 equivalent
= 1 equivalent of Ag
=108 g
Ans.(c)

According to Kohlrausch’s law of limiting
molar conductivity:

a =2m = 2% _ 04008
Ay, 238
% Dissociation (o) = 4.008%
Ans.(b)
pH =10
Oxidation potential of standard

hydrogen electrode is given by:
Eop = 0.0592 (pH) anode

= 0.0592 x 10

Eop = 0.59V

Ans.(a)

E°cell = E°cqthode
=0.76 — (—0.34)
=11V

o
—E anode
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