Chapter 3

Electrochemistry

Solutions (Set-1)

Very Short Answer Type Questions :

1. Express mathematically the relation among r nd cell constant.

3.  Why does molar even though they are

Sol. Molar con as the mobility of ions is slow
due to int ance marginally increases as the
mobility of io

4.  What happens to
to 10 atm?

) at 298 K when P increases from 1 atm

0.059

3 (P,
H'H, = 2 a2

Sol. E .
[H]?

As P, increases from 1 atm to 1 g [H*] = 1 M at 25°C, the reduction potential of hydrogen

electrode decreases from 0 to —0.0295
5.  What is the effect of increase in concentration of Zn?* ions on the electrode potential of zinc electrode

(E )?

Zn%*/Zn

RT 1
—_— O _—— —
Sol. Ean*/Zn - EZnZJ'/Zn 2F n[zn2+] .
As the concentration of Zn?* ions increases the reduction potential of Zn/Zn%* half cell increases.

6. Predict whether F, and Na will react with each other or not? Also give suitable explanation.

i o] _ . o —_
Given EFz e =287 VB .\ =—271V.
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Sol.

Sol.

Sol.

Sol.

10.

Sol.

Short Answer Type Questions :

1.

Sol.

Electrochemistry Solutions of Assignment (Level-1) (Set-1)

2Na + F,— 2NaF

EO — EO _ EO

2o =Ep - ~Efr e = 287 (-271)=5.58 V

Since, E2,, is positive, sodium will react with fluorine.

How do we measure the conductance of an electrolytic conductor?

The conductance of an electrolytic conductor is measured by immersing the conductivity cell into the electrolyte
and connecting it to one of the arms of Wheatstone bridge.

Write electrode reactions taking place in Ni — Cd cell. Is it primary or secondary cell?

Anode : Cd+20H" —— Cd(OH), +2e~
Cathode : NiO, +2H,0 + 26 —— Ni(OH), + 20H"
Cd+NiO, +2H,0 —— Cd(OH), + Ni(O

It is a secondary cell.

How does standard reduction potential of A duct of AgX at 25°C?

AgX —= Ag' + X~ AG] =-
Ag"+e —— Ag AG)

AgX+e —— Ag+ X~

—FE?

X lagxiag = T

What are the s of an aqueous solution CdCl, using
mercury cathod

CdCl, —> Cd?* +

H,O —— H* + OH™
Cathode : Cd?* + 2e — Cd;
Anode : 2CIF—— Cl, + 2e

Define specific conductivity of a solution. The specific conductivity of 0.15 M. NaOH solution is 0.48 S cm~".
Calculate its equivalent conductance.

Specific conductivity of a solution is the conductance of 1 cubic centimeter of the solution. If ‘K’ is the specific
conductivity, ‘C’ the conductance, ‘I’ the distance between electrodes and ‘a’ is the area of cross-section of

the electrodes then K=C xg Scm™'.

Equivalent conductance (Aeq) of an electrolyte is given by

_ Kx1000 _ 0.48x1000
®9 " Normality 0.15

=3.2x10° S cm? eq_1
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12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

Calculate pH of electrolyte in the half cell Pt | H, (1 atm) | H*, if its reduction potential at 25°C is —0.30 V.
Pt|H, (1 atm) | H*

ARG N

—0.30 = -0.059 (pH)

= pH=5.08

. 0059, Py

The standard emf of the following cell reaction is 0.89 V
3Sn** + 2Cr —— 3Sn?* + 2Cr3*

Calculate standard free energy change for the reaction.

3Sn** + 2Cr—> 3Sn2* + 2Cr¥*  E%, =0.89 V

AG® = -nFEZ,, = -6 x 96500 x 0.89 = 515.31 kJ

Explain Kohlrausch's law of independent mi tion of Kohlrausch's law.

Kohlrausch'’s law states that at infinite dil
is equal to sum of contributions due
at infinite dilution is given by

onductivity of an electrolyte
conductivity of Na,SO,

A (Na,SO,) = 2 (Na*
It helps to calculate A”
A (CH;COOH) =
Aj(NaCl) =
AL (HCI) =
A, (CH;COON

A (CH,COOH) =
Consider the given E° val
Fe?*|Fe = -0.4 V; Fe® | Fe?*

MnZ* | Mn = =1.2 V; Mn3* | Mn2* =

Comment on the relative stabilities of + +3 oxidation states of iron and manganese.

o > Epes ez and Epy ooy <E2 oo, Fe®* is more stable than Fe?* whereas Mn?* is more

stable than Mn3*. This is supported by their electronic configuration also. Both Fe3* and Mn?* have stable
configuration i.e., 3a®.

. o
Since EM

The same quantity of electrical charge deposited 0.583 g of Ag when passed through AgNO, and AuCl,
solutions. Calculate the weight of gold deposited. [Atomic mass : Ag = 108, Au = 197]

Equivalents of gold = Equivalents of silver ['- Q is same]

W,, _ 0.583
(197/3) 108

— W,, =0354g
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17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

Electrochemistry Solutions of Assignment (Level-1) (Set-1)

Calculate the volume of Cl, at STP produced during electrolysis of MgCl, which produces 5.4 g Mg (Atomic
mass of Mg = 24).

54
Equivalents of Cl, = Equivalents of Mg = 12

Volume of one equivalent of Cl, at STP = 11.2 litre

5.4x11.2 .
Volume of Cl, at STP = 2% = 5.04 lire

In a fuel cell H, and O, react to produce electricity. In the process H, gas is oxidised at anode and O, gas
is reduced at cathode. If 67.2 litre of H, at STP reacts in 20 min, what is the average current produced?

In a fuel cell

Anode : [H2 +20H —— 2H20 + 26] X 2
Cathode : O, + 2H,0 + 4e —— 40H"~
2H2 + 02 —_—> 2H20

Volume of 1 equivalent of H, at STP =

Number of equivalents of H,

Charge (Q)=6F =6

E.o Of Pt|H 8 V. What is the value of x?

Cathode :

(H+ )cathode

[H+ ]anode
+

Ece" =-0.059 |Og

]cathode

0.118 = 0.039 [(PH)100e = (PH)cathodel]

(pH)cathode =4
The E° of a cell in which the following reaction occurs is 0.59 V at 25°C

MnO,~ + 5Fe?" + 8H* —— Mn?* + 5Fe3* + 4H,0

What is equilibrium constant (K) of the given reaction?

RT 0.059
oell = Fln K=

log K at 25°C
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21.

Sol.

22.

Sol.

23.

Sol.

24.

MnO,~ + 5Fe?" + 8H* —— Mn?* + 5Fe®* + 4H,0

Here,n =5

0.059

0.59 = log K

= K=10%

How much copper is deposited on the cathode of an electrolytic cell if a current of 5 ampere is passed through
a solutions of CuSO, for 45 minutes? [Atomic mass of Cu = 63.5]

i=5amp,t=45x%x60s

13500
=it = = =————F
Q=it=5x45x60C =13500C 96500

Mass of copper deposited = Q(F) x Eq. wt. of Cu

How many grams of Ag could be plated aining Ag* ions for a period

of 4 hours at a current strength of 8.5
i=85At=4x3600s

Q=it=8.5x4x3600C

What is cor, n we use tin in place of zinc

Corrosion is
of silver, develo
to other electroneg
is essentially an elec
of iron to Fe?* and redu
present in air into water

ist air. The rusting of iron, tarnishing
ples of corrosion. Metal looses electrons
| oxide or sulphide on its surface. Corrosion
rosion of iron is the electrochemical oxidation
ue to dissolution of CO, and other acidic oxides

Anode : Fe(s) (B2 2 o = —0.44 V)
Cathode : 0,(g)+4H"(aq) + (E0+/02/Hzo =1.23V)

2Fe(s)+ 0,(g)+4H" (aq) —— e%"(aq)+ 2H,0(l) (Egy =1.67 V)

The Fe?* ions are oxidised by atmospheric oxygen to form hydrated ferric oxide which is called rust

2Fe?" (aq) + 2H,0(1) + %Oz(g) — Fe,03(s) +4H" (aq)

Corrosion of iron can be prevented by covering its surface by Zn which itself undergoes oxidation in preference
to Fe and thus saves the iron. Tin can also be used in place of Zn.

Zinc rod is dipped in 0.1 M solution of ZnSO,. The salt is 90% ionised at this concentration at 25°C. Calculate
the electrode potential.

Given E°

zn?*/zn = -0.76 V
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Solutions of Assignment (Level-1) (Set-1)

Sol. Zn | ZnSO, (0.1 M) at 25°C

ZnSO, —= Zn*" + SO?"
Conc. 0.1(1-0.9) M 0.09M 0.09M

Zn* + 2e — 7Zn

0.059 1
B izn = Ecz>n2+/2n "o log [Zn?]
=-0.76 _@ |og L
2 0.09
=-0.79V

25. Calculate the emf of the following cell at 25°C
Fe | Fe?* (0.1 M) || Ag* (0.1 M) | Ag

Given : E° =-0.44 V and EZg

Fe?*/Fe —

< 1pg =080

Sol. Fe | Fe?* (0.1 M) || Ag* (0.1 M) | Ag at 252
Er

=-0.44 V and E;
g

%" IFe “IAg

Anode : Fe — Fe?* 4

Cathode : 2Ag™ + 2e

=[0.80 — (

=1.2105V

26. Calculate the quantity of ¢
is 75%.

@] OH
o —
(@] OH

16.2
Moles of p-benzoquinone = 108 - 0.15

Charge (Q)=0.15x2=0.30 F

Q .
Current efficiency = —neoretical_, 10q

experimental

~0.30x100

experimental 75

Q =0.40 F = 38600 C

duce 16.2 g of p-benzoquinone if current efficiency
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Long Answer Type Questions :

27.

Sol.

28.

Sol.

20.

Sol.

30.

Sol.

0.05 N solution of a weak acid has a conductivity 4.65 x 10# S cm~'. The degree of dissociation of acid at
this dilution is 0.055. Calculate the equivalent conductivity of weak acid at infinite dilution.

Degree of dissociation, oo = 0.055
Conductivity, K = 4.65 x 10# S cm™!

_ Kx1000 _ 4.65x107* x1000

= = =9.3Scm? eq”’
°9 " Normality 0.05 g

Agq 9.3
o= S A% =" =169.09 S cm? eq”’
A%’ %% 0.055 g

2 eq~! at 298 K. A conductivity cell with a
much current flows when the potential

The equivalent conductivity of 0.15 N CaCl, solution is
cell constant 0.28 cm™' is filled with 0.16 N CaCl,
difference between the electrodes is 5 V?

Conductivity x 1000
Normality

Equivalent conductivity =

89.6x0.15 _
1000

Conductivity = Conductanc

or Conductivity =

or

dilution are 345 and 40 S cm? mol™
2 x 10 S cm™" at the same temperature.

At 25°C the m
respectively. The
What is the degree

A° (CH,COOH) = 2.2 (H") 85 S cm? mol-’

Ao Kx1000 1.62x107* x

™ Molarity 0.003
Cc
A 385

A cell consists of two hydrogen electrodes dipped into the same 0.1 M HCI. One electrode is supplied with
pure H, at 1 atm pressure, the other with a mixture of H, and Ar also at 1 atm pressure. What is the mole
fraction of H, in this mixture when emf of the cell is 10 mV at 298 K?

Pt| H, (1 atm) | HCI (0.1 M) | H, (P atm) | Pt E_ =10 mV at 298 K

cell

Anode: Hy —— 2H" +2e

Cathode : 2H" +2e —— H,

(H2)anode — (H2)cathode
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31.

Sol.

32.

Sol.

33.

Electrochemistry Solutions of Assignment (Level-1) (Set-1)

0.059 | (Ph, )eathode
cell =~ log
2 (pH2 )anode

E

0.059 P
—-————log T

= P =0.458 atm

1072 =

In cathode half cell H, and Ar are present at 1 atm pressure

Partial pressure of H,
Total pressure

=0.458

Mole fraction of H, =

If K,, of water at 25°C is 104, calculate the standard reducti

2H,0 + 2e — H,, + 20H"

otential of the following reaction at 25°C

Given H" +e™ —— %Hz E° =0V

H,0 —— H* + OH™

H++e—>lH2
2

H20+e—>%H2+O
2H,0+2e ——H

—2FE° = -2RT In

E= E |
F
Find the solu at298 Kif emf of the cell Ag | Ag,CrO,

- at 298 K

If x mol L= is the solub
Ag|Ag" (2x M) || Ag® (0.1

+
E.en = —0.059 log M
[Ag ]cathode

2x
0.1

= x=83x10°M

0.164 = -0.059 log

Ag,CrO,(s) = 2Ag*(aq) + CrOZ"
2X X

Kep = (2x)°x = 4x3 = 4(8.3 x 107%)3 = 2.29 x 1072

An electrode is prepared by dipping a silver strip into a solution saturated with AGSCN and containing 0.1 M SCN-.
The emf of the voltaic cell constructed by connecting this as the cathode to the standard hydrogen half-cell as the

anode is 0.45 V at 25°C. What is K , of AGSCN? [Given EZg+/Ag =0.80V]
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Electrochemistry 89

Sol. Pt| H, (1 atm) | H* (1 M) || SCN- (0.1 M) | AGSCN | Ag

Ecenl = ESCN'|AgSCN|Ag -0
ESCN‘|AgSCN|Ag =045
E =E° 0.0591 L
SCN"|AgSCN|Ag ~ —SCN"|AgSCN|Ag ~ ~ 09 [SCN]
o — —
ESen agscnng = 0-45+0.05910g 0.1=0.391V
RT
EgCN‘|AgSCN|Ag = EoAg*/Ag + F In Ksp

0.391 = 0.80 + 0.059 log K,
Kep = 117 % 1077
34. An excess of liquid mercury was added to 103

Fe3* ions remained as Fe3* ions a
2Hg + 2Fe®* —sHg3" + 2Fe® (E7
Sol. 2Hg + 2Fe** ——

1073(1-0.95)

[Hg3' lIFe®* 12
KC =

o _
cell —

35. A solution containing 4.5 mM of C

half cell reaction. The standard potential

Sol. Cr,0,2" + 14H* + 6e — 2Cr¥* + TH,0  EZ o

[Cr,0,] = 4.5 x 103 M; [Cr3*] = 15 x 10 M; [H*] = 102 M

_po 0.059 [Cr¥*]?

E cn0f 1o T g 0% (G0 T

Cr,02-/Cr3*

0.059 (15x107%)?

=1.33-
6 (4.5x107)(1072)"

=107V

E, = 045 V at 25°C

3* jons. It was found that only 5%
late E°g . at 25°C for

mM of Cr3* shows a pH of 2.0. Calculate the potential of

e reaction Cr,03~ —— Cr3* is 1.33 V.

=133V

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



90

36.

Sol.

37.

Sol.

38.

Sol.

Electrochemistry Solutions of Assignment (Level-1) (Set-1)

During the discharge of a lead storage battery, the density of H,SO, falls from 1.294 g/cc to 1.139 g/cc. H,SO,
of density 1.294 g/cc is 39% by weight and that of density 1.139 g/cc is 20% by weight. The battery holds
3.5 litre of acid. Calculate the number of ampere-hours for which the battery must have been used.

In a lead storage battery, the following reaction takes place
Pb + PbO, + 2H,SO, — 2PbSO, + 2H,0

Total charge drawn from the battery = Moles of H,SO, consumed

3500 x 1.294 x 39
Iniial moles of H,80, = =~ -2 = 18.023

3500x1.139x 20
Final moles of H,SO, = 9>£<3><100X =8.136

Moles of H,SO, consumed = 18.023 — 8.136 = 9.887
Charge drawn = 9.887 F = 9.887 x 96500 C
1 amp. — hour = 3600 C

Number of amp. hour =

A lead storage cell is discharg ntration of 34.6%
by weight (density 1.261 g/c olyte is 1 litre.
Calculate the total charge

Pb + PbO, + 2H,SO

Charge drawn fro

Initial mass

Percentage of H,
Let xF charge is draw
Final mass of H,SO, = (43
Final mass of solution = 1261
= (1261 -8
436.3-98x _ 27
1261-80x 100
= x=1255F

An acidic solution of Cu?* salt containing 0.4 g of Cu?* is electrolysed untill all the copper is deposited. The
electrolysis is continued for 7 more minutes with the volume of solution kept at 100 ml and the current at 1.2 amp.
Calculate volume of gases evolved at NTP during the entire electrolysis. (Atomic mass of Cu = 63.5)

Let the Cu?* salt the CuSO, and the acidic medium be dil H,SO,. In the first part of electrolysis when copper
is deposited at the cathode

Cathode : Cu?* +2e—— Cu

Anode :  40H —— 2H,0 + O, + 4e
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. . 0.4x%x2
Equivalents of O, = Equivalents of Cu =
63.5
0.8 x 5600
Volume of O, at NTP === 2= =70.55 mi

In the second part of electrolysis
Cathode : 2H" +2e — H,
Anode:  40H —— 2H,0 + O, + 4e

_1.2x7x60

=52x107°F
96500

Equivalents of H, = Equivalents of O, = 5.2 x 103
Volume of H, at NTP = 5.2 x 1073 x 11200 = 58.
Volume of O, at NTP = 5.2 x 1073 x 5600 =
Total volume of O, at NTP = 70.55 x 29.

39. A current of 15 amp per hour is emp
cathode and volume of hydrogen

d H, are formed at the

(i) How many gm of Ni is pl

(i) What is the thickness
on both faces. Th

which is coated

153600

Sol. Q= F

Equivalents of

Equivalents of Ni

Mass of Ni deposited per ho

Volume of Ni deposited per hour =

9.88
8.9x2x16

=0.035cm

Thickness of coating =

o
40. The Ea

and Eig : are 0.337 V and 0.799 V respectively. Construct a galvanic cell using these

u?*/Cu /A

electrodes so that Ege” is +ve. For what silver ion concentration will the emf of the cell at 25°C be zero if
[Cu?*] = 0.01 M?

Sol. Cu|Cu?* (1 M) || Ag* (1 M) | Ag

Ecer = E; E

e iAg = 0.799 - 0.337 = 0.462 V

o
Cu?*/Cu
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0.059  [Cu®']
Ecen = Ecen = > lo [Ag' T

0

If [Cu?*] = 0.01 M and E

cell —

o 0059 001
cell 2 [Ag+]2

0.462x2 0.01

0059 9 [Ag']?

— [Ag*] = 1.477 x 10° M
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Electrochemistry

Solutions (Set-2)

1. The correct order of equivalent conductance Clis
(1) KCI > NaCl > LiCl (2) LiCI>N
Sol. Answer (1)

The ions formed are Li*, Na* a
is least and has least condu

Hence, the following orde
KCI > NaCl > LiCl

2. The specific con
and CI~ are x

1000
X+y

M

10% x143.5xK
x+y

Sol. Answer (2)
AgCl —— Ag" + CI-
Specific conductance = KQ™

_ Kx1000
c

A

Apgar = A°Ag+ +A°CI+ = (x +y)

. oy Kx1000
(X y) - C
c 1000K

- (x+y)

1000|<}2

Solubility product = C2 = {
P x+y)

(4) LiCl = NaCl < KCl

f which its mobility

nic conductances of Ag*
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3.

Sol.

Sol.

The equivalent conductances of CH,COONa, HCI and NaCl at infinite dilution are 91, 426 and 126 S cm? eq™"

respectively at 25°C. The equivalent conductance of 1 M CH,COOH solution is 19.55 S cm? eq~'. The pH of
solution is

(1) 5.3 2 4.3 (3) 2.3 4) 1.3
Answer (4)

AE‘.OH3COONa = }“E:Hscoo- +)”:Aa*

Ay = My T

Anacl = AL + A2

oo = AZX +A” _ - AR
ACH3COOH CH3COONa HCI NaCl

= 91+ 426 + (~126) = 391 = AZy coon

Ag =19.55
_ Ao 1955
= A= T 391 Y

[HT1=aC=1x0.05M
pH = —log [H*] = - log
= 2-log5=2-0.7 =

The limiting equival
The limiting equi
of Na* is

(1) 25.5

cm? eq~! respectively.
valent ionic conductance

(4) 57.5
Answer (2)

8
1
>
o
Y
+
>
[S)

1
>
[S)
ol
+
>
[S)

Akgr K =152

Adding (i) & (iii) subtract (ii)

(o] o] (o] o o]
}‘Na+ + }\'CI’ + }”K’f + )‘Br‘ _}”K+

= (126.5 + 152 — 150) = (76) + A3,_.

o —
Mgt =525

Equivalent ionic conductance for Na*is 52.5.

The molar conductances at infinite dilution of BaCl,, NaCl and NaOH are respectively 280%x1074,
126.5 x 107,248 x 10 S m2 mol~". The molar conductance at infinite dilution for Ba(OH), is

(1) 523 x 104 S m2 mol™’ 2) 52.3 x 10 S m2 mol-!
(3) 5.23 x 10* S m? mol’ (4) 65 x 10* S m? mol’
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Sol.

Sol.

Answer (1)
MBac, = Mggze +2UG- (i)
MRaci = Muar T Mer ..(ii)
WRaon = Mnat T Hio- ...(iii)
for Ba(OH),

(i) + 2(iii) —2(ii)

= Ha(oH),) = (280 x 1074) + 2(248 x 104) — 2(126.5 x

= 523%10~* Sm?2 mol".

At 25°C, the equivalent conductances at infinite Na and NaCl are 426.1, 91.0 and

126.45 cm? Q~'eq" respectively. A_ for CH,C
(1) 391.6 2) 3906

Answer (2)

(4) 309.6

According to given condition:

w _ 70 o
AHCI - }\'HJ' + }\'CI_

=

AGhacoona = Aci,

oo _ 3o
ANaCI - )\'N

Doing the
Equation (i) +
AD|-|°c;| + AoCOH?,COONa -

= (426.1 + 91.0 — 126.45)

AGhycoon = 390.6 cm? Q7 '/eq

AgNO,(aqg.) was added to an aqueous K ution gradually and the conductivity of the solution was measured.
The plot of conductance (A) versus the volume of AgNO, is

volume

(S)

volume volume
(P) Q)

M ®) @ @ G R @ ()
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Sol.

Sol.

Sol.

10.

Sol.

Electrochemistry Solutions of Assignment (Level-1) (Set-2)

Answer (4)
Ag* and K* have nearly same ionic mobility.
AgNO, + KCl — AgCil(s) + KNO4

N

v

conc. of KCI

Which of following type of plot would you expect from the titration of AGNO, against KCI solution?

) T

—
[N
~

&)

—
Conductance
—
Conductance

Conductance

Vol. of KCI
—

Vol. of KCI
—

Answer (3)
Fact.

During electrolysis of a near one of the

electrode is increase
(1) Kcl (4) CusQ,

Answer (1)

[H*] decreases in eases hence increasing the pH.

ytic cells connected in series containing Ag*, Ca*2
metal ions are liberated at the electrode is

3) 6:3:2 @) 3:4:2

On passing 3 faradays of
and Al*3 ion respectively, the

(1 1:2:3 (2 3%
Answer (3)
i x tis same for all the electrolytic soluti

) L VU
MJpg = nF ~ F V9 g

(ﬂj It (Ca?* + 2e~ — Ca)
MJca ~ 2F -

d(ﬂ] LS AlR* + 3 Al

an MA|_3F( e — Al)
Mol t"1'1'1 6:3:2
olar ratio is 1503 or 13
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11. A current of 2.0 A when passed for 5 hrs through a molten salt, deposits 22.2 g of metal (of atomic weight
177). The oxidation state of metal in metal salt is

(1) +1 2 +2 3) +3 4) +4
Sol. Answer (3)

i=2A, t=5hrs=5x60 x60s

wy =22.29; A=177

Applying the equation

_ Eit _ At

w F=>W F

_ Axixt 177 x2x5x60x60 - 297
N="WF = 222x9500 _~

n=3
M3* + 3e- > M
Oxidation state is +3.

12. In the electrolysis of aqueous soluti ted at the anode. How

much hydrogen was liberated at ¢
(1) 5.6 litre
Sol. Answer (1)

litre

NaOH is electrolyse
NaOH — Na* +

13. Passage of one ampere current through 0.1 M Ni(NO,), solution using Ni electrodes bring in the concentration

of solution to in 60 seconds.
(1) 0.1 M (2) 0.05M (3) 0.2 M (4) 0.025 M
Sol. Answer (1)

The reaction taking place at the electrodes are
Anode : Ni — Ni?* + 2e

Cathode : Ni?* + 2e= — Ni

Hence [Ni?*] does not change.

Concentration of Ni2* is 0.1M.
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14.

Sol.

15.

Sol.

16.

Sol.

Electrochemistry Solutions of Assignment (Level-1) (Set-2)

When electricity is passed through a solution of AICI, 13.5 g of Al is deposited. The number of faradays must
be

(1) 1.0 2 15 3) 05 @4) 2
Answer (2)

The reaction at cathode is

APR* + 3e~ — Al (n = 3)

Applying the equation

—EZEXF
YIFETE
13.5
ixt= 13.5 XF=TF=1.5F

%)
3
0.5 faraday of electricity was passed to deposit

the molarity of this solution?
1) 1M (2) 0.5 M

0 ml of CuSQO, solution. What was

4) 25 M
Answer (2)
ixt=05F
Applying the equation

Molarity = 0.5

25 g of a metal is depo
passing for 4 hours. If ato

(1) 1 @)
Answer (3)
wy=25¢g,i=5A, t=5hrs =4 x 60

sis of metal nitrate solution by a current of 5 A
he valency of metal in metal nitrate is

3 3 4 4

A = 100 (metal nitrate was electrolysed)

Applying the equation,

_ Exit
F

@x5x4x60x60
96500

~ 100x5x4x60x60 _
M= (96500%25)

Hence, valency = 3

= 25=
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17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

A well stirred (1 L) solution of 0.1 M CuSQO, is electrolysed at 25°C using copper electrodes with a current of
25 mA for 6 hours. If current efficiency is 50%. At the end of the duration what would be the concentration of
copper ions in the solution?

(1) 0.0856 M (2) 0.092 M (3) 0.0986 M 4) 0.1 M
Answer (3)

50 ml of a buffer of 1 M NH; and 1 M NH,* are placed in two volatic cells separately. A current of
3.0 amp is passed through both cells for 10 min. If electrolysis of water takes place as

2H,0 + O, + 4e-— 40H" (RH.S)
2H,0 — 4H* + O, + 4~ (LH.S.)

then pH of the

(1) L.H.S. will increase ill increase
(3) R.H.S. will decrease increase
Answer (2)

Because of the reactions of electrolysis, of which pH will increase.

1 M aqueous solution of NaCl und ours. Assume current

efficiency is 25%. The total volu
(1) 137 mi mi
Answer (3)

NaCl aq. solution

Reactions :
At cathode : 2H*
At anode : 2CI-— CI

(ﬂ) it
M)t = 2F * 2F

3 25 12x60x60 _

50x10" -
= 100 96500 T

= n; =0.005595
V = 0.005595 x 22400
= 125.44 ml.

Vanadium electrode is oxidised electrically. If the mass of electrode decreases by 100 mg during the passage
of 570 coulomb, the oxidation state of vanadium in the product is (At. wt. of V = 51)

(1) 6 @ 5 @) 4 @) 3
Answer (4)
ixt=570C
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21.

Sol.

22.

Sol.

23.

Sol.

24.

Sol.

25.

w =100 mg =100 x 103 g

_ Exit
~F
100x10° 570
51 ©96500xn

B 57051 4
~ 100x107%x 96500

Which is correct increasing order of deposition?

n

(1) Na* <Mg*? < Zn*2 < Ag* (2) Ag*<Zn*2<Mg*? < Na*

(3) Mg*? < Na* < Zn*2 < Ag* < Zn*? < Na* < Ag*

Answer (1)

Increasing order of deposition is related to the
preferential discharge theory)

tion potential (in accordance with

. Na* < Mg?* < Zn?* < Ag*

Which is the correct order of depositi
(1) sO,2>0OH > Cl->Br >
(3) SO,2>ClI->Br > I-
Answer (2)

It is in the order

In anion
S02"<H
Rate of corrosio
(1) An electrolyte is al has low S.R.P.
(3) Metal has high stand All of these
Answer (4)

When metal has high standard ox
of electrolyte, rate of Corrosion is ma

, it has more tendency to undergo oxidation. In presence

Which of the following cannot be extracted by electrolysis from aqueous solution of their salts?

(1) 2n (2 Ag (3) Cu 4) Pt
Answer (1)
As E‘Z’nz+/Zn is less than EE+/H2

Zn amalgam is prepared by electrolysis of aqueous ZnCl, using 9 gram Hg cathode. How much current is to
be passed through ZnCl, solution for 1000 seconds to prepare a Zn amalgam with 20% by weight? (Atomic
mass, Zn = 65.4 g)

(1) 56A 2 7.2A 3) 8.85A @) 11.2A
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Sol. Answer (3)

26.

Sol.

27.

Sol.

X
9+ x

Let, x gram of Zn deposited on 9 gram of Hg. % of Zn in amalgam = x100=25

= X =3 gram

Equivalent of Zn = 3x2

65.4

Current = i X M =8.85A

65.4 1000

[E.M.F. (E° and
By how much will the potential of half cell Cu*?/Cu ch ution is diluted to 100 times at 298 K?
(1) Increases by 59 mV 59 mV
(3) Increases by 29.5 mV
Answer (2)

For Cu?* + 2e~ — Cu(s)

0.0591
Ec2tjcy = E°— > log

When Cu?* solution is

cu?ticu

E =

E'=E°-

E/

E’ = E — 0.0591, Hence, Pot

The EZ,, of the reaction

MnO, + Fe? +H" > Mn*"? +Fe™ + H,0 is 0.59 V at 25°C. The equilibrium constant for the reaction is
(1) 50 2 10 (3) 1090 (4) 10°

Answer (3)

E>,, =059V

cell
MnO; + Fe?* + H* — Mn?* + Fe3* + H,0

_ . 0.0591
E= EceII - 5 log Qc
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28.

Sol.

29.

Sol.

30.

Sol.

31.

Sol.

Electrochemistry Solutions of Assignment (Level-1) (Set-2)

At equilibrium, E = 0; Q_ = K

0.0591

Ecell = 5 Iog Kc

5x0.59
0.59

= log K,

50 = log K,
K. = 10%,

C

Some Indian scientists tried to use a metal x for electroplating iron pillar in Mehrauli but they ended up with
E.. Of the reaction to be negative. They concluded that

(1) Reaction is spontaneous 2) ction is non-spontaneous
(3) Reaction is reversible is non-reversible
Answer (2)

For electroplating Iron a metal X’ is used.

E..i is negative, it means that no reactio

The equilibrium constant for the reacti
The E° for a cell made up of Sr/Sr%,

(1) 0.3667 V
Answer (1)

The reaction is
Sr(s) + Mg?*(aq)

In which of the following pa
conditions?

xidising agent than second specie under standard

(1) Br, & Au®* (2) H, &Ag*

(3) Cr¥* & Cd?* (4) O, in acidic medium & O, in basic medium
Answer (4)

M* is not stable and undergoes disproportionation to form M and M2*. Calculate E° for M* disproportionation

EM2+/M =+0.153 V, EM+/M =053V
(1) +0.683 V (2) -0.367V (3) 0.754 V (4) +0.3415V
Answer (3)
Given
Egu%,m = +0.153 V and Egu+,0u =053V
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The reaction

2Cu* — Cu + Cu?*

g = E° + E°

Cell Cu*/cu?* Cu*/Cu

o
Cut*/Cu?

we required E
Cu?* + 2e — Cu; 0.153
Cu—Cu*+e;-0.53

= Cu**+e — Cu*

1 x F x E° = [-2 x F x (0.153)] + [F x 0.53]

— —FE° = —2F (0.153) + 0.53 F

- E°=-0.53+ (2 x 0.153)

U

E e = — 0224
or Bl e =0.224

E°=0.224 + 0.53 = 0.754 V

32, Epama = 271Vs B

E -0.44V, E°

O(Fe+2/Fe) =
Based on this data,
(1) Na*

Sol. Answer (4)
Cr3* is the

33. The standard
reduction potenti

(1) 0.521V
Sol. Answer (1)

@) cr?

and 0.153 V respectively. The standard

1V 4) 0.290 V

Given (i) ... Cu?* + 2e~ — Cu(

(ii)... Cu?*+e — Cu* Ej =0.153
Reversing equation (ii); we get
Cu* — Cu®* + e~ ....(ii)
Adding equation (i) and (iii)
We get, Cu™ + e~ — Cu
AG® = AGY +AGS = (-1 x F x E°) = (—2xFxE]) + (-1xFxE])
— FE° = [- 2x F x (0.337)] + [-F x —0.153]
—FE°=-2x0.337 x F + (0.153) F
= E°=(2x0.337) — (0.153) = 0.521 V
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34.

Sol.

35.

Sol.

36.

Solutions of Assignment (Level-1) (Set-2)

What is AG® for the following reaction?

Cu*?(aq) + 2Ag(s) — Cu(s) + 2Ag*

E°cyiycy =034V, EC’A9+/Ag =08V
(1) —44.5kJ (2) 445kJ
Answer (4)

The reaction given is

Cu?* (aq) + 2Ag(s) — Cu(s) + 2Ag*

E° = E° +E®

Cell Ag/Ag* Cu®*/Cu

Ege = (= 0.8) +(0.34) = - 0.46

AG°=—nF xE°=-2xF x (-0.46)
= -2 % -0.46 x 96500 = 88780 J
or AG° =+ 89 kJ.

For the reduction half reaction

At pH =3
concentration)

(1) 148V
Answer (1)

For the reaction, on applyin

(3) -89 kJ

(4) 89 kJ

and hydroquinone have identical

@) 1.3V

=— x (—6) log 10 + 1.30 = 0.0591 x 3 + 1.30 = 1.477 = 1.48

0.0591 .
EceII= EoCeII - 2 |°g [H ]2
0.0591
Ege= 130 = ——— log (10
0.0591
2

Emf of the cell

Zn | Zn*3(aq) || Cu*?(aq) | Cu is independent of

(1) Quantity of Cu*2 and Zn*2 in solution

(3) Concentration of Zn*2

(2) Concentration of Cu*?

(4) Temperature
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Sol.

37.

Sol.

38.

39.

Sol.

Answer (1)

For the given cell

When Zn?* & Cu?* quantity is changed the emf does not change because EMF depends upon concentration
and not the quantity.

Which metal oxide is thermally unstable?
(1) ALO, (2) Na,O
Answer (4)

@) Ag,0

Ag,0 decomposes as

1
Ag,0 _4, 2Ag+ o O,

135 g of water is electrolysed durij n select the correct

statement.
(1) 168 L of O,(g) will be
(2) 84 L of H,(g) will
(3) 15 F electricit

135

= —=7.
Moles of H,0O 18

Electricity consumed

2F

Limiting value of equivalent conductance of BaSO,, BaCl, and H,SO, are X, Y and Z respectively. Equivalent
conductance of HCI at infinite dilution is

(1) Y+Z-X @) %(X+Y—Z) ®) %(Z+X—Y) @) %(Y+Z—X)

Answer (4)

Equivalent conductance of HCI at infinite dilution

B [()‘oeq )BaCI2 (e )H2304 (e )Baso“}
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40. If weak monobasic acid is titrated with NaOH, which of the following is correct graph ?

A /
(1) Conductance\/ (2) Conductance /

S

Volume of NaOH Volume of NaOH

A A

(4) Conductance

\
(3) Conductance
\\ —

Volume of NaOH i Volume of NaOH i’

Sol. Answer (2)
Option (2) graph represent the correct variation of con lume of NaOH
41. The product of electrolysis of aqueous Na,SO, wi
(1) Naand H, (2) H,and O,

Sol. Answer (2)

(4) H, and SO,

H, at cathode and O, at anode.

42. For an electrolyte, consider the

For which
(1) NaCl
Sol. Answer (4)

(4) CH,COOH

Given graph is possible

43. pH of 0.1 M CH,COOH so
350 S cm?mol-'. The molar ¢

(1 3.9 2 3
Sol. Answer (1)

pH of 0.1 M CH,COOH solution = 3

[Hl=ca =103

-3
o= 10—_1 = 10_2
10

}\'_m = L = }\'_m
A 100 390

olar conductivity of CH,COO~ and H* are 40 and
at 25 °C for 0.1 M CH,COOH is

(3) 92 (4) 340

°
m

A, = 3.9 S cm? mol™!

a Qa d
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