Engineering Daily 23 [Set 03] EV - Answer Sheet

Electrochemistry
Negative Marks: 0.25

ACHIEVE

Total Marks: 50

NCS/

Time: 1 Hour

MCQ 50 marks Explanation: The cation and anion of a salt-

1.

B. 171.92Q 'em?(g-eqv)
1, 1

Explanation: » = ¢ x ¢

Here,1=1.5cm, A=25cm? R=6.5Q

bridge electrolyte must have nearly equal
mobilities and must not react with the half-cell
solutions. The K* and C1™ ions of KC1 have

nearly equal mobilities, so it can be used.

%= 53— =0.09231 Q" 'em™
Normality, N = 4% = 0.5369 8- B.Ag(s)
A= 101%0% _ 1oogx503.(6)gz31 Explanat.ion': The reduction potential of Ag (
Therefore, A = 171.92 Q_lcmz(g-eqv)_l +0.80 V) is higher than that of Cu (+0.34 V),
i.e. Ag lies below Cu in the activity series.
2. C.149.8Q 'cm’mol So Ag cannot reduce Cu®*, and no solid
Explanation: By Kohlrausch's law, AE = copper 1s obtained.
AL+ A 9. D.54
Therefore, A =73.5+76.3 = ) POTE . - B
149 8 O~ emZmol”! Explanation: Al +3e” — Al
Here, 3 F deposits 27 g of Al
3. C.CH;COOH Therefore, 6 F will deposit 25¢ = 54 g
Explanation: CH;COOH is a weak
electrolyte; its degree of dissociation rises 10- B.78¢
rapidly on dilution, so its equivalent Explanation: Cr’* +3e” — Cr
conductivity increases at the greatest rate. W = Me_;ﬂo“
4. C.KNO;>NaNO; > LiNO; %erf’ e=3 Q_;84'5 F
Explanation: In water, the smaller the ion, the T TwF /08
greater its hydration and the lower its mobility. 1. C. 1.617g
Order of hydrated size: Li* > Na" > K* Explanation: W = %
Therefore, the order of conductivity is: Here, M =52, I=6A, t =25x60s, e =3
KN O3 >NaNOj; > LiN O3 W =%=1.617g
5. A.H, an(? 0O, ‘ 12. B. 0.806 ¢
E.xplanatlo.n: At the cathode,+H+ 1s+ . Explanation: W = M1t
illjcharged in preference to K™: 2H™ +2e” — Here, M = 108, T = 0.3 A, t = 40 x 605, e
At the anode, OH™ is oxidised in preference to ! 108%0.3x40%60
SO :40H — 2H,0 + O, +4de W= "roen -~ 0-800g
Therefore, H, is formed at the cathode and O, 13. C.Tk. 2204
at the anode. Explanation: W = MIt = 12637562460 —
6. B.i,iiandiv 2.939¢
Explanation: At the cathode: 2H,0 +2e¢” — Total cost of gold = 223260000 ~ 17635
H, +20H" Therefore, per chain = ”g@ ~ 2204
At the anode (concentrated solution): 2C1™ — 14. A. 2340 x 102!

7.

Cl, +2e

K™ and OH™ remain in the solution, giving
KOH. Therefore, (i), (ii) and (iv) are
produced.

C.KCl

jon: n = &
Explanation: n =

n = 02300 = 3.886 x 1073 mol

Therefore, number of atoms = 3.886 x 107> x
6.022 x 10?3 =2.340 x 10*!




15

16.

17.

18.

19.

20.

21.

22,

23.

24

- B.7.107¢g
Explanation: W = %

_ 63.5x4x90x60 —
W =220 = 7.107¢g

B. 0.7788 V
Explanation: Zn — Zn?" +2e~
E =E"- 2L In[Zn*"]

— 8.314%300
E = 0.758 — 831300}, ¢

E =0.758 +0.01292 x 1.609 = 0.7788 V

B. 1.204 x 10*

Explanation: A" +3e” — Al

na = 35 = 0.6667 mol

Therefore, number of electrons = 0.6667 x

3 x6.022 x 102 =1.204 x 10**

D. 144750 C
Explanation: Ca?>" +2e¢~ — Ca

Q — Wl\ZF — 30><2:86500 = 144750 C

B.3.30 x 1077 kgC™!

Explanation: W = ZIt = Z = VIV_t

Here, W =0.198 g = 0.198 % 1073 kg, I =
0.25A, t=40x60s

Z = 9198100 =330 x 107 kgC™'

A.0.4029¢g
Explanation: W « It

W, — bt
W1 Iltl

W, = 07002540 = 0.4029 ¢

A.2316s
Explanation: ng s+ = % X0.15x2 =
0.036 mol

Fe3'+e — Fe?'
_ neF _ 0.036x1x96500 — 9316 g

I 1.5

B. 64.33 min
Explanation: t = %

_ 3.27x2x96500 _
t = =503 3860 s

t = 3% — 64.33 min

D. 35.90 min

Explanation: ny, = 2;% =0.02232 mol
2H" +2e¢ — H;

t = neF _ 0.02232x2x96500 — 2154 g

T P
t = 214 = 35.90 min

- D.482.5s

Explanation: ng, = $-2 = 3 mol
H, - 2H" +2e”
_ neF _ 3x2x96500 _
=1 T TT1200 482.5s
25. A.0.635¢
Explanation: Faraday's second law: ‘;EV—AEA@ =
Wey g
ECu

Here, Ep, = 108, Eg, = 82 =31.75

Wy =2.16 x 22 = 0.635 ¢

26. A.1.31

Explanation: Here, t = 6 X 60 +30 =390s

Q=3x390x%x0.80=936C
ne = g5 =9.70 x 1072 mol

At the anode: 2H,O — O, +4H" +4e”

Therefore, moles of H* formed = 9.70 x 1073

[H*] = 21910° — 00485 M

pH = —1o0g(0.0485) = 1.31

27. C.1.05V
EXplanation: E((:)eu = Egathode - Egnode
E® =0.80—(~0.25) = 1.05V

cell

28. C.1.218V
Zn?]

Explanation: E = E* — 2221 |56 [[0uz+]

Here,n =2
—6

E=1.1-220]og 0

E=1.1+0.02955%x4=1.218V

29. A.-0.251V
. Niz+
Explanation: E =E} , — 0'02591 log [[Cu2+]]
0.65 = E2;, —0.02955 log & = E | +
0.0591
EC, =0.5909 V

((:)ell 0 0
Ecen = Ecwron ~ Exponi

EY. x; = 0.34 - 0.5909 = —0.251 V

30. D.E, > E, > E; > E,
Explanation: E =E* - 222l 1ogQ, Q=

[Zn*']

[Ag'T

The smaller the value of Q, the larger the
value of E.

QIZ%:O.OI, (szmleo4
Q=1 Q=4 -0l

QI <Qi4<Q3<Q
Therefore, E; > E4 > E; > E,

31. A.E, >E; > E,



32.

33.

34.

3S.

36.

37.

38.

Explanation: E =E° - 282l jogQ, Q=

[Zn’]

[Cu?']

Q =%1=001, Q=5;=10, Q=1
Qr<Q3<Q

Therefore, E; > E; > E»

D.1.182V

Explanation: E® = 2090 Jog K

Here,n =2, K = 10%

E0= 2021 x40=1.182V

D.1.581V

00591 log [Zn*']

Explanation: E = E° — P

E = 1.56—0.02955 log ;’Q—g;
E = 1.56+0.02955 x 0.699 = 1.581V

C.0.1076 V
Explanation: Pb+2H* — Pb*" + H,

ECell 0—-(-0.14)=0.14V
2+
E = E0 — 00591 |4 PE)HJ]I:HZ

— 0.5x1
E =0.14-0.02955 log 027
E =0.14-0.02955 x 1.097 = 0.1076 V

D. ECell +0.59 V; the solution cannot be
kept in a nickel vessel

Explanation: Possible reaction: Ni+
Cu’" — Ni** +Cu
E%,;=0.34-(-0.25)=+0.59V
Since Egell > 0, the reaction is spontaneous
and the N1 vessel will corrode. Therefore, the

solution cannot be kept in a nickel vessel.

A. 0.8096 V
Explanation: E? , =EX ... -
0.44 — (~0.34) = 0.78 V

62+
E=E— 0.0591 log [(Fjuz ]]
0.05

E=0.78— 00295510g 05

0.02955 = 0.8096 V

C.0.1919V
Explanation: Sn — Sn?" +2e~
E=E%- RT = In[Sn*"]

— 8 314%308
E = 0.14 — 8210308 1, )

E =0.14+0.01327 x3912=0.1919V

D.0.1360 V
Explanation: H, — 2H" + 2e”
Eox = —2%2 log[H"]* = -0.0591 log[H ]

0
ECu/Cu2+ -

=0.78 +

39.

40.

41.

42,

43.

44.

45.

E,x = —0.0591 log(0.005) = 0.0591 x 2.301 =
0.1360 V

C. 1527V

Explanation: 2A1 +3Sn?* — 2A13* +3Sn
Here,n=16

E°=—0.14— (-1.66) = 1.52V

Q=ML -0 _0.1852

DN
E= E° 00391 logQ=1.52—
2021 1og 0.1852
E =1.52+0.0072=1.527V

C.0.1182V

Explanation: This is a concentration cell, so
0 —

Ecell 0

E = 00591 o0 & Ceathode

anode

E = 0.0591 log Ll =0.0591 x2=0.1182V

B. —231.6kJmol ™

Explanation: 3Mn +2Cr*" — 3Mn?" +2Cr
Here,n=16

AG =-nFE

AG = —6 x 96500 x 0.40 = 231600 Jmol ' =
—231.6 kJmol ™!

A.E) =2E!-E!
Explanation: Potentials cannot be added

directly; the free energies AG? = -nF E° are
added.

Cu* +2¢- — Cu, AG!=-2FE!
Cu'+e — Cu, AG)=-FE!
Cu**+e — Cu’, AG}=AG)-AGY

-FE)=—2FE)+FE)
Therefore, E? = 2E{ — EY

B. —202.65kJ
Explanation: E
Here,n =2
AG? = —FE° = -2 x 96500 x 1.05 =
—202650] =—-202.65kJ

D. 9.25 x 101?
nEO

Explanation: log K = 5tz57
2x0.59 _
log K = Fosor = 19.966

K = 1019966 =925 x 10!

C.4.62x 107"

Explanation: Required reaction: AgBr —
Ag"+Br~

It is the sum of (AgBr +e~ — Ag+ Br ) and

=0.80 — (-0.25) = 1.05V

cell




46.

47.

48.

49.

50.

(Ag —> Ag'+e).
E0 = +0.071 + (—0.800) = —0.729 V

_ nE" _ 1x(=0.729) _ _
log Ksp = 5oso1 = —oosor~ — 12-335

Ko =4.62x 1071

A. positive, < 1, negative

Explanation: AG? = -nFE? = -RT InK
For a non-spontaneous reaction, AG? > 0
Therefore, E® <0 and InK <0, i.e. K < 1.

A.Pg, =2atmand [H']= 1M
Explanation: E,.q = —2221 log [Ii—}%;

For E,eq <0, we need [II;—% > 1.
For Py, = 2atm and [H*] = I M, % =2> |

, S0 E¢q is negative.

D. Decreasing [Ni**]

Explanation: E = E* — 229 |og [[g:;]]
Decreasing [Ni**] lowers [[lez;]], so E
increases.

D. 1.092V

Explanation: Each O, molecule takes up 4
electrons, son=5x4=20
AG? = -—nFE°

0 — 2108x1000 —
E 5006500 — 1-092V

B.PbO,

Explanation: During charging, oxidation
occurs at the positive plate: PbSO,4 +
2H,0 — PbO, +4H" + S0 +2e"
Therefore, P bO, is formed.



