Electrochemistry JEE Main 2021 (July) Chapter-wise Questions

Questions with Answer Keys MathonGo
Q1 (20 July 2021 Shift 2)

Potassium chlorate is prepared by electrolysis of KCl in basic solution as shown by following equation.
60H" + Cl” — ClO4 + 3H20 + 6e~

A current of xA has to be passed for 10 h to produce 10.0 g of potassium chlorate. the value of xis
(Nearest integer)

(Molar mass of KC1O3 = 122.6 g mol

F = 96500C)

Q2 (22 July 2021 Shift 1)

Assume a cell with the following reaction
Cug) +2Ag" (1 x 107°M) — Cu®*(0.250M) + 2Ag,
E@

cel

| =297V
E.on for the above reaction is V.
(Nearest integer)

[ Given : log 2.5 = 0.3979, T = 298 K]

Q3 (25 July 2021 Shift 1)

Consider the cell at 25°C Zn|Zn" (aq), (1M)||[Fe** (aq), Fe*" (aq)| Pt(s)
The fraction of total iron present as Fe*" ion at the cell potential of 1.500 V is x x 10~2. The value of x

(Nearest integer) (Given: E0Fe2+ Fe = 0.77V, E%az /Zan = —0.76 V)

Q4 (27 July 2021 Shift 1)

The conductivity of a weak acid HA of concentration 0.001 mol L' is 2.0 x 10 °> S cm ™. If
A% (HA) = 190 S cm? mol !,  the ionization

constant (K,) of HA is equal to x10~°

(Round off to the Nearest Integer)

Q5 (27 July 2021 Shift 2)
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For the cell

Cu(s) | Cu’" (aq)(0-1M)||Ag" (aq) (0.01M) | Ag(s)
the cell potential E; = 0.3095 V

For the cell

Cu(s) | Cu®' (aq) (0.01M)||Ag™ (aq) (0.001M) | Ag(s)

the cell potential = x 1072 V. (Round off the Nearest Integer).

2.303RT
[ Use : ==

- 0.059]
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Hints and Solutions

Q1
Given balanced equation is

o ©
60 H + Cl— ClO; + 3H,0 + 6e™
— 10 gKCl103 = % molKCOj in obtained
— from the above reaction, it is concluded that by

6F charge 1 molKClO3 is obtained.

— By the passage of 6 F charge = 1 molKClO;3

x10x60x60

.". By the passage of —=-— F charge
_ 1 x10x60x60
6 96500
Now £x10x60x60 _ 10
6x96500 1226
g 10965 965 _ 44199

60x122.6 ~ 7356
OR

W:%xlxt

10 = 2226+ 2 % 10 x 3600

96500 % 6
X =1.311
Ans.(1)

Q2

[on?]
[Agt]?

— 2097 009,, 02 981V
2 08 (107%)?

E—E° — 0.(;59 log

Q3
Zn —s Zn’" + 2e~

2Fet — 2¢ + 2e2t

7n + 2Fe3t — Zn?" + 2Fe?"

EC = 0.77 — (0.76)

cell

=153V
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0.06 Fe?* ) 2
1.50 = 1.53 — %%10g (£

Fe3+
lo (Fe2*> 003 1
E\Fv) T 006 — 2
F 2%
%FZ’% =107 = g
Pl 1
F] VD
Petdithongo B2 math
[Fe2t ]+ [Fet'] T 14410 416
= 0.2402
=24 x 1072
Q4
K
An =1000 x —
M
2x107° el
000 x 0001 0 S cm” mo
L mgthorew (@
TTA T 100 \19
HA=H"+ A"
0.001(1 — «)0.0010.001cx
2
o2 0.001 X (%)
=k, = 0.001 ( > —
=) )
19
=12.3 x 107°
Q5
Cell reaction is:
Cu(s) 4+ 2Ag" (aq) — Cu’" (aq) + 2Ag(s)
0.059 [Cuﬂ]
Now, Ecen = Egy — 'Tlog = ... (1)
[Ag']
o 0.059 0.01
El =0.3095 = Cell — B . ].Og (0.001)2 .o (2)

From (1) and (2), B3 = 0.28 V=28 x 10 2V
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