GITAL JEE (Main + Advanced) : Chemistry

Electrochemistry

SOLUTIONS

Exercise - I (JEE-Main Pattern)
SECTION-A
1. Ans. (3)
0.0591 [Sn*®]
- log——=
n [Ag”]
Cell potential E will increase if [Sn*®] decrease or [Ag®] increase.
2. Ans. (1)
0.059. [Zn**]
- log——
2 [Cu™]
0.059, 0.1

E=110———Ilog—
2 g0.1

E=E

E=E

E=1.10volt
3. Ans. (1)

_po_ 0059, [Zn* 1P,
cell 2 [HG-) ]2
As [H®] increases, Eca will also increase and equilibrium will shift in forward direction.
4. Ans. (4)
AG =+966 x 1000 = 96000 ] mol™
AG = - nFE
966000 = -4 x 96500 x E
E=-2.5volt
So, minimum 2.5 volt battery will be required.
5. Ans. (1)
W=7Q
W ="7It
So, amount of ion discharge will be not proportional to it’s resistance.
6. Ans. (3)
Eq.(Cu) = mole of e®
63.5
63.5
Mole of ° = 2 mol
Number of €© = 2 x 6.02 x 10%
=12.04 x 10%
7. Ans. (3)
W=17Q
Q=1 coulomb
ThenW =17
Here Z is electrochemical equivalent.

E

x2 = mole of e®
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Electrochemistry DIGITAL
8. Ans. (3)
Sn"?(aq)—>Sn(s)
_ Mxixt
nx96500

595 _9.65x1000
119 96500

n=2

9. Ans. (1)
Eqg. (H20) = no. of faraday
EX _ 3xt
18 96500
t=64333.33 second
t=17.87 hour

10. Ans. (3)
gm equivalents = number of faradays
gm equivalents = &OZO

6>< 1023

gm equivalents = 0.001

11. Ans. (3)
Eq. (H20) = no. of faraday
1 x 2 = no. of faraday
So, charge in coulomb =2 x 96500
=193000
=1.93 x 10° coloumb
12. Ans. (2)
Volume of silver plate =5 x 107 x 80

=0.4 cm®
Mass of silver plate = (0.4 x 1.08) gm
It

B9 (A8) = 56500
0.4x1.08 1z 9.65xt

108 96500
t =40 sec

13. Ans. (3)

More concentrated the solution, more will be the resistance of electrolyte and consequently less

will be the conductance. Here, 2N NaCl is the most concentrated solution, hence, its resistance will

be the highest.
14. Ans. (1)

Increases with increase of temperature.
15. Ans. (3)

Liquid HCl does not dissociate into ions.
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GITAL JEE (Main + Advanced) : Chemistry
16. Ans. (1)
kx1000 2.6x10'x1000

A, = N = (1x2) =1.3 x 10> ohm™ cm? eq™
17. Ans. (2)

o=lno 1630 404172 0r 417206

A" " (349.8+40.9)

18. Ans. (4)

Cell constant C= L_25 0.5cmt=50m!

A 5

19. Ans. (4)

0 A0 0
Am(HZO) - }\'m(H&)] + }”m(OH@

)= 0.035+0.020

=0.055 mho m? mol™*

-6
K 0055 5:5x10

Now, A = =0. =
Cx1000 Cx1000
5 C=10"M=Kw=C*=10"M?
20. Ans. (1)

A, 7.814x10™

a=—r=——-—=0.
A% 3.907x107

2
Now, K, :f €

=a’.C=(0.02)* x0.05

=2x107°

SECTION-B
1. Ans. (2)
E., =E° +E°

cell ce'® ‘Cese Co|Co®®

1.89=FE’

Cet® ‘C 3%

+0.28

E° =1.61 volt

Ce‘m‘Cem
2. Ans. (1)
E’ =E° +E

cell 1 /cl, Pt?® /Pt

_ 0
~0.15=—E) o +120

cl,

E =135V

cljc®
3. Ans. (0)
2e° + Fe® (aq) — Fe (s) E)=-0.44

e® + Fe® (aq)—> Fe®®(aq) EJ=0.77

3e® + Fe’® (aq) — Fe (s)
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0 0
0 _ n,E| +n,E,
30
Fe ‘Fe n

_ 2x(—0.44)+1x(0.77) _-0.11

3 3
4. Ans. (7)
1

(=) @
e” + Hyy > EHZ[g)

1/2
p0-0059, e
1 [H]

E=O—0.059logi®
[H"]

—0.413=-0.059pH
pH=7
5. Ans. (0)
Zn (s) —> Zn*® (aq)+ 2e®
2e® + Zn*® (aq) —> Zn (s)
E=0- MlogE
2 0.1

E= &259 =0.0295

6. Ans. (4)
1% Ha(g) —> H®(aq) +e®
e® + H®(aq) —> %2 Ha(g)
E=0- wlogf

1 1

0.2364 =-0.059 logx

x=10"

pH = -log [H®] = -log 10™* =4
7. Ans. (0)

Eq.H2=Eq. 02

P(0.224)

RT

Vp, =0.112 litre
8. Ans. (2)

P
x2=—(V, )x4
RT( o)

It
96500

5x20x60

Ny x2="""— =
96500

nyi = 0.03108 mol
Mass of Ni = 0.03108 x 58.7
~1.82 gm

Equivalent of Ni =
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107

R =6.25x10°Q

_v__ 1
R 10" /16
10. Ans. (12)
A7 (CH,CO0H)= A}, (CH,COONa)+ A, (HCI)-A;; (NaCl)
=100 +425-125
=400 Scm?*mol !

A _xn.. =A

eq factor ~— * 'm
48 x 1= A
azﬂzlleo’z =0.12
400

Dissociation percentage is 12.

=1.6x10"°amp

Exercise - II (JEE-Main PYQs)

1 Ans. (3)
1t
RA
L om
50 A A
K=l.£:>l(=—><70=l B
R A 4
- Yt 5,107 Sm? mol”!
1000x0.5
2. Ans. (3)
5e° +8H® + Mn0® —> Mn*® + 4H,0
0.059 1
EMnoﬁ’/Mn2® :EOMnoﬁ/MnZ@ - 3 log [H®]8
0.059 1
EMnO?/an =1.51- = log (1073)8
EMHO?/W@ =1.22 volt

Now Mn0® can oxidise ion X® then

= EMno?/MnZ@ +Ex9/x2 >0

= EMno,?/an“B >EXZ/XO

This condition is satisfied by I° & Br®.
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Electrochemistry DIGITAL
3. Ans. (2)

Copper cannot displace Zn®® as Zn is present above in electrochemical series with respect to

copper.
4. Ans. (1)

CH,—COOK

+2H,0 —— Hz(g) + C2H4[g) + 2C02¢ + 2KOH

CH,—COOK

Potassium succinate

Eq. Hz = Eq. C2H4 = Eq. COz =0.2

N, x2=ngy x2=ng x1=0.2

n, =0.1mol.

2

ng, =0.1mol

N, =0.2 mol

Total volume = 0.4 x 22.4 = 8.96 lit
5. Ans. (3)

Fe?® (aq)+ 2¢®— > Fe (s) E) =-0.47

Fe*® (aq) + e —— Fe?® (aq) E) =+0.77

Fe® (aq) + 3e° — Fe (s)

o _ ME +1E) _ 2(-0.47)+0.77

n 3

E’°=-0.057V
6. Ans. (1)

M (s) + 3Ag®(aq) —> M>® (aq) + 3Ag(s)

0.0591, 107
0.421=(E} . +0.8)- log———
M/M 3 (107™)
_ o

0.421= EM/M3$ +0.8-0.0591

EM/M%, =-032v

EM3®/M =+0.32V
7. Ans. (2)

B2H6 (g) + 302—) BzO3 (S)+ 3H20

Moles of BoHe = 276 =1

27.6
.. Moles of O; required =3 x 1 =3
Equivalent of O, = It
96500
4= 100>t = t=11580sec (nfof O in this reaction is 4)

t=3.2 hours.
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10.

11.

12.

NO: NH;

H20

OH

Eq. (p-aminophenol) =————
q. (p p ) 96500
m 9.65x3600

x4 =
109 96500
M=981g
Ans. (3)
E’ =E°

cell — In/Zn*®

0
+ EM@ M

=0.76 + E°

Au®® /Au
=0.76 + 1.4 = 2.16V
Ans. (1)
AG®=-RTInK
-2x96000x2=-8x300InK
InK =160
K = el60
Ans. (1)
dE® AS°
dT  nF
AS°

2x96000
AS° = -96 ] /Kmol

AG® = AH°—TAS°®

—2x96000x2 96

1000 AHHS00xa5s

-384 - 28.8 = AH®
AH° = -412.8 K] /mol
Ans. (2)

Ay, =100.5+4259-126.4

=-5x10"*

=-5x10"*

A, =400

5x107° x1000

. — 2 -
AR = =50 Scm” mol™
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13. Ans. (1)

% Hagg—> Hoaq+ €

ee + AgCl(s)—) Ag(s) + Cle(aq)

1
~Hy, +AgCly,

E=E°

- Ag(s)

006, [H®][C1°]

+CI®

092:@? +E

H,/H® C1°/AgCl/Ag

0.92=0+E’

C1° /AgCl/Ag

E’ =0.2V

C1°|AgCllAg

14. Ans. (3)

g
n (PHZ )1/2

+H®

(aq) (aq.)

Eq. (PbS04) = no. of faraday

M50,

x2=0.05
3

My, =7.575 gm

~7.6 gm
15. Ans. (1)

2e° + Cu®® (aq) —> Cu (s)

Cu (s)— Cu®(aq) + e°

e + Cu®® (aq) —> Cu®(aq)
E°x1=0.34%x2-0.522x1

E’=0.158V
16. Ans. (2.15)

. 0.06

()‘)Z=IEIE > log

At equilibrium

0=(+0.14-0.13)-

0.01 :0.0310g[

L
[Pb**]
[Sn**] _

ﬁ—z.ls

[Sn*]
[Pb™]

0.03log

[Sn*°]

PbZ@]

[Sn*’]
[Pb*°]

)_0.06log(106)(106)

+0.72

1

E! =0.34

E) =-0.522
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18.

19.

20.

Ans. (3776)
Eq. is-
MnO$ +H® +5e® — Mn*® +4H,0
Nernst equation:
_po 0059, [Mn?*] [ 1 T
Cell 5 I:Mnof] HC—D
(I) Given [H®]=1M
20
El:]3(,_0.05910g [Mn e]
5 [MnOJ
(I) Now : [H®]=10"*M
20
Ez:Eo_o.osglog [Mn O] L1 8
5 [Mn04:| (10™)
_0.05910g Mn*® +0.059
5 C[Mn0®] 5

therefore : |E, —E,|= 0.059

E

cell

=F° log107*

32

=0.3776 V=3776 x 107™*
x=3776

Ans. (266)

1
K =— x constant
R

cell constant

0.152x1073= 1
1750

cell constant = 266 x 1073
Ans. (917)

Cr,02° + 14H® + 6e®— 2Cr*® + 7H,0
0.059 (0.1)°
lOg -2 -3\14
6 (107%)(107)

E=133- ()(;i x42=0917

E=133-

E=917x1073
x=917
Ans. (2)

C,H,COOH + NaOH—>C,H.COONa+H,0

WA) (sB) (salt)

4 )
® ©

—_

Conductance

v

VNaOH
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Electrochemistry DIGITA

(A) — (B)Free H® ions are replaced by Na® which decreases conductance.

(B) —>(C) Un-dissociated benzoic acid reacts with NaOH and forms salt which increases ions &

conductance increases.

(9] —>(D) After equivalence point at (3), NaOH added further increases Na® & OH® ions which

further increases the conductance.

Exercise - III (JEE Advanced Pattern)

SECTION-I
1. Ans. (B)
7 10 3 .
G*= —=—— =0.1;G=0.0001S; V=100 x 10 = 1000 cm” = 1 litre
A 100

¥ =G,G*=0.1x0.0001=10"Scm™
_ kx1000 (0.1x0.0001)x1000

=0.02 Scm?mol™?

" M 0.5
2. Ans. (A)
o =KX 1000 :1.50x10*x10*=9x10°x 1072 x &l\?O; N=6x10"°
-5
s=M=N_010" 5, 105 mol /L
nf 3
AgzPO4) —— 3 Ag®+ po®
Ksp 3S S
Ksp = (35)°.S =27.8*
=27x(2x10°)*=4.32x 1078
3. Ans. (A)
AI’® (aq)+ 3e® — Al(s)
X p—
96500
X =3 x96500

Ag®(aq)+e® - Ag(s)

moles of Ag will be deposited
96500

3 x 96500 _
96500
4. Ans. (B)
Mass of silver = (80 x 5 x 107%) x 1.05 gm
Moles of Ag = 0.42/108 =3.8 x 107
3xt
96500

3 mol Ag

No. of Faraday =

3t
96500
t=122.23 sec

=3.8x107°
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5. Ans. (C)
AG should be negative for a spontaneous process
AG = -nFEcen < 0
AG =AG° + RT /nQ

For equilibrium AG =0
AG® = -RT/nKeq
For spontaneous reaction, it should be forward in direction so, Keq must be > 1

Then, E, >0

cell
SECTION-II
6. Ans. (C,D)
Discharging reaction
Pb + PbO; + 2H2S04——> 2PbS04() + 2H20
H,S04 will be consumed and density of solution decreases.
7. Ans. (B,C,D)
(A) Dilute H2S04 by Cu electrode
Anode = Cu — Cu®®
(B) Dilute H2S04 by inert electrode
Anode = H,0 — 02
(C) Fused NaOH with inert electrode
Anode = OH® — 0O
(D) Dilute NaCl with inert electrode
Anode = H,0 — 02
8. Ans. (ABC)
2H20 —_—> 2H2 + 02

@ =15maol 0 0
18
0 15 mol 7.5 mol
V, =1681it
V, =336lit

Total produced volume = 504 lit

Equivalent of H0 = no. of faraday x %

15 x 2 =no. of faraday x %

No. of faraday = 40 F
So, option A, B & C are correct.
9. Ans. (B,C)
(A) = Cl, + so° — (145,08
E=1.36-2=-0.64volt
So, Cl; cannot oxidise S0%°
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Electrochemistry DIGITAL
(B) Clz + Br® —— CI® +Br; E=1.36-1.09 = 0.27
Cl+ I° — CI® +1; E=136-0.54=0.82
So, option B is correct Cl; can oxidise both I° and Br®
© S,02° + €1® — 50 + Cl; E=2-13.6=0.64
S,05° + 19 — 502 + By, E=2-054=146

So Szoéo will oxidise CI®, I®, Br®
(D) Br® cannot be reduced further.

10. Ans. (A,D)
CI® (aq) + H®aq) + Agrsy—> AgCls)+ 2 Hag)
pL/2
S _0.0591log !
1 [c19][H®]

On increasing PHz , EIMLF. of cell decreases.

Decrease in [CleJ by KCl will decrease cell e.m.f.

SECTION-III
11. Ans. (C)
At C, Ag®(aq)+e —>Ag(s)
At A, Ag(s)+Cl®(aq)——>AgCl(s)+e
Overall Ag®(aq)+Cl°(aq)—> AgCl(s)

g 006 1
cell cell 1 g [Ag®]c [CIO ]A
. 0.06 1
log

] 0.1x0.1
0
OI', ECGH :E _0-06X2

cell

_ 1o
or, E:cell _Ecell -0.12 (1)
Now, B = EAg@/Ag _Ec1@ /AgCl/Ag
o o 0.06
- EAg&’/Ag _[EAge/Ag + 1 log KSpAgCl]

= - 006 log KspAgCl
=-0.06log 107"
=0.6V
Clearly Ecen = 0.6 - 0.12=0.48 V> 0
option(C) R- A - lis incorrect.
12. Ans. (A)
(Q) Pt, Cl>(0.1 bar) | KCI(1M)
||NaCl(1M) Clz(1bar), Pt
At A, 2C1° ——Cl, +2¢°
At C, Cl, +2e® —> 2CI°
Overall Cl,(1bar)+2Cl°(1M)——>Cl,(0.1bar)+2Cl°(1M)
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13.

14.

15.

TAL
0.06, Py ,x[CI°12
Ecell =U-— log 012
2 l)c12,c x[CI7],

when [KCl] is increases = [Cl®]a is increased
= Ecen is increased.
Ans. (C)
. Ag®
_o- 006, [4"],
[Ag" ]

Ecell 1
when [Ag®]a is increased = Ec.1 will decrease.

SECTION-1V
Ans. (A)
(A-QR;B-P,Q;C-QR;D-P,S)
AtC | AtA
(A) HCl(dilute) Ha Clz
(B) NacCl(dil, aq) H; 02
(C) NacCl(conc.) H; Cl;
(D) AgNOs(aq) Ag 02
Ans. (C)
(A) E, = EguZ@/Cu -E°

cell MnZ® /Mn

QR
P,Q
QR
P,S

141l

=0.34 - (- 1.18) =1.52V
. 006,  [Mn*]
cell — Beel ™7 5 Og 20
2 [Cu™]

0.06 0.1
or Ecell = 152 - Tlogm

=1.52-0.03= [1.49V

P — 3, .. (C) is correct.

Br®

(0.1M)

Ag®
(0.01M)

(B) Ag|AgBr| Ag

(O]

el :0_%10g@

1 [Ag”].

006 KspAgBr

08 o ®
1 [Br][Ag”]
_—006, 1077

cel 1 8 0.1x0.01

=~ 0.06 x (- 10) = [0.6V]

E

or Ecell ==

or E
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©)

or, E_, =1.36

(D) Pt

H@
(0.01M)

c1®
(0.2M)

Cl,
(1 atm)

Pt, Hz(4 atm)

€]

AtC, ;c12(g)+e L, Cl°aq)

At A, ;Hz[g) —— H®%(aq)+e

Overall ;Hz(g)Jr;Clz(g)—)H@(aq) +Cl°(aq)

Eoa =E o —Epe,, =1.36-0=136V
: H®],[C1°
E=136- 0 36 log [Pl/EAl[Dl/Z k
H,(g)" Cl,(g)

006, 0.01x0.2
OO
=1.36-0.06log 10
=1.36 +0.18 = 1.54V
Fe2® Fe3®

(0.2M) (0.02M)

MnOY Mn** H° bt
(0.1M), (0.1M), pH=5

)

AtA: Fe’® —>Fe®™ +e]x5

AtC:  MnOf +8H® +5e —> Mn*® +4H,0

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

EO =E0 _ o

cell MnO% /Mn*® Fe*® /Fe®®

=1.52-0.77=0.75V

g o_p 006 [Fe**T x[Mn*®]

cell — Peell — 5

[Fe’®T x[MnO? [x[H®T°

5 0.2

5
or E, =0.75— o.oelog(o.ozj 0.1

X

(0.1)(10°)®
= 0.75—0'5&10g1035
=0.75-0.06 x 7

=0.75-0.42 = |0.33V

SECTION-V

16.  Ans. (10.00)

A

1 1(7/
K:pzﬁ(_j 121 1 . _xx1000 _ 1 1000

= —x——=——and A,
50 4.2 100 e N 100

17.  Ans. (600.00)

A (Hz

C204) =700 + 800 - 900 = 600Q" cm? mol ™

=10Scm?eq!
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18.  Ans.(12.00)
Fe?® + Ce*® = Fe®®+ Ce®®
0.06 12
B°=144-0.68 =076V = == logKc; Ko =4.64 x 10
19.  Ans. (0.55,0.61)
EY
0
%%‘ll? O B(»;g@ ASV Pl,lgr)z 1, Br®
T
o _(5-1)(0.54)+(1-0)x045 _2.16+045 _ ' .
' (5-0)
go _ (5-0)x0.522+(0—(-1))x1.07 _2.61+1.07 _ ciay
’ 5-(-1)
20.  Ans. (193.00)
da-M_ 108- LL} =M=10.8x400x10"g
V 80x5x10
_EXIXt L 10.8x400x10% =198X2Xt 193 gec
96500 96500
Exercise - IV (JEE Advanced PYQs)
1. Ans. (D)
(P) Ege3®,Fe
e + Fe’® 5 Fe?® E=0.77
2e° + Fe?® — Fe EJ=-0.44
3e® + Fe®®* — Fe
3(Epe 1, ) =1%(0.77)—2(0.44)
0 e ~ —
Epge p =—0.0366~—~0.04 v
(Q) 2H20 —> 0, + 4H® + 4e° E°=-1.23
02 + 2H,0 + 4e® — 40H® ES = +0.40
4H,0 —> 4H® + 40H®
4(E)=-1.23x4+0.4x4
E°=-0.83V
(R) E° (Cu®*® + Cu—> 2Cu®)
2e° + Cu*® — Cu E° = +0.34
2Cu—> 2Cu® + 2e° E =—0.52
Cu®® + Cu——> 2Cu®
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2xE%=0.34%x2-0.52x2

E°= 036 _ -0.18V
2
(S) 3e° +Cr*®—— Cr E’=-0.74
Cr—— Cr?® + 2¢° E’=+0.91

Cr*®— Cr*®
1x E o oo =3(-0.74)+2(0.91)

=-04V
2. Ans. (A)
(P) First increase then does not change much
(Q) First remain constant then increase
(R) First decrease then does not change much
(S) First decrease then increase
3. Ans. (A,B)
(A) Salt bridge does not actively participate in cell reaction.
(B) Stops diffusion of ion from one electrode to another.
(C) Salt bridge is not necessary for cell reaction to occur, it is necessary to carry out the cell reaction
for long time.
(D) After applying salt bridge, it stops mixing of two electrolytes.

(Ka )HY 10
0.1
K,(HX)/0.01 1
K,(HY)/0.1 100

K,(HX) 1
K (HY) 1000
pKa(HX] _pKa(HY) _3
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Ans. (4)
Let x mol of M® oxidised so
+193 x 1000 = -2x x 96500 x (-0.25)
X =4 mol
Ans. (D)
H,—> 2H® + 2¢°
2e° + M*®—— M?*®
Hz + M*® —— 2H® + M*®
0.059, [H®T[M*®]

Ecenn = Ege“_ 2 lOg P [M4@]
H,

0.059

0.092 =0.151 - TloglOX

0.092 =0.151 - 0.059

X

x=2
Ans. (6)
17
\ _RA
M
5x1077 xlioxmoo

x1000

A

" 15x10™*
Am=40S c.m®mol™
HX =H® + X°
C-Ca

ca ca

[H®] = ca
10*=15x10"*x a
1

o=—
15

a=—"

1 40
1525
A2 =600
A% =6 x 10*S cm® mol™!
Z=6
Ans. (B)

Zn + Cu*® —— 7Zn*® + Cu
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RT(2.303), 10
2F
AG = - nFE = -2FE
AG = - 2.2F + RT(2.303)
9, Ans. (-11.62)

A— > A +1e° x2

E=11

2ne® + B __3 B
2A + B> — 5 2A" 4+ B

n® 12
AG = AG® + RT {n [Am]
[B*]

0 = AG® + (8.3 x 300) /n4
AG® = - 3486 Joule/mol
2AG° = AH®
AG® = AH® - TAS®
AG® = 2AG® - TAS®

_ AG° _-3486

AS° = =-11.62
T 300

10. Ans. (10)
Mg + Cu®® —— Mg®® + Cu
_ RT(2.303) o [Mg*®]

E=F

WS Cu™]
267-27-R,300x23, X
F 1
003 300x23 1\
2 11500
logx=1
x=10

11.  Ans. (13.32)
AtA, H,——>2H®+2e°]x2
AtC, 0,+4H®+4e®—>2H,0
Overall 2H,(g)+0,(g)—>2H,0
Eca :Egz/ﬂzo _E;ee/Hz =123-0=1.23V

0

AG® = - NFE =-4x96500x 1.23]

= - 474.78 K.

Whiax = AG® = - 474.78 K]

n=70%

W=-474.78 x 0.7 k] =-323.346 kJ
2Hz(g) + 02(g) — 2H20

10°mole

2 mole H; gives 323.346 k] work
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12.

13.

323.346

10° mole H; gives x107°k] = 166.173].

idealgas=1mole=n=1
monoatomic, q =0,

~AU=q+W
. W =AU = nCunAT
or, AT = wo_ 166.173
nCy,, 1x§R
2
166.173x2
= —=-13.32
3x8.314
Ans. (0.86)

A° =4 x 10* Scm® mol™

A, =yx102Scm?mol}; A =3y x 102 Scm? mol™
1 2

A
o= 'Zl ZX Or'a: X (1)
A 4 4
Amz 3y
o2 = =
A° 4
2 2
) 5 Cx y Cx s—y
Ca Ca, 4 4
Ka: = - = 3
(1-a) 20(1-0,) l—X 20 1_1
4 4
1 9
or,

4_y 20(4-3y)
or, 80-60y =36 -9y

or, y :g: 0.862 - |Ans=0.86

Ans. (0.21 or 0.22)

A° =4 x 10> Scm® mol ™

A, =yx102Scm?mol™’; A =3y x 102 Scm? mol™
1 2

= An;,: :% or, o = % (1)
Amz 3y
o2 = =
A° 4
2 2
) 5 Cx y Cx 3—y
Ca Ca, 4 4
Ka = = - = 3
(1-a) 20(1-a,) 1_X 20 1_l
4 4
1 9
or,

4y 20(4-3y)
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or, 80 - 60y =36 -9y
or, y=%= 0.862 - |Ans=0.86

a=Y =082 _0215 - [Ans=0210r0.22]
4 4
14.  Ans.(ABC)

X(s)|X*®(aq, 0.001M)||Y**(aq, 0.1 M)| Y(s)

-3
Ecen = E° —wlog 10
2 0.1
0.059

= BP- == x(-2)

or, Ecn=E°+0.059 (1)

(A) WhenX=Cd,Y=Ni,E°=-0.24 - (- 0.40) = 0.16V
2. Ecen =0.16 + 0.059 > 0 = (A) is correct.

(B) WhenX=Cd, Y =Fe, E°=-0.44 - (- 0.40) =-0.04V
2. Ecen =-0.04 + 0.059=0.019 > 0 = (B) is correct

(C) whenX=NiandY=Pb,E°=-0.13-(-0.24) =0.11V
2. Ecen=0.11 + 0.059 > 0 = (C) is correct

(D) WhenX=Niand Y =Fe, E°=-0.44 - (- 0.24)=-0.20V
2. Ecen =-0.20 + 0.059 < 0 = (D) is wrong

15. Ans. (0.77)

Mn0® — 3 Mno, —2 3 Mn® —Z 5 Mn

\_//‘1

7

For the required reaction AG® = AG°; + AG®; + AG®3
=7xE=168x3+121x2+(-1.03)x2
E= 54 _ 0.7714
7
Ans.=0.77
16. Ans. (7)

A(U,Y,)=m x & o +p x A0 =250

340
25m + 100p = 250

m+4p=10 (1)

A°(V,X,)=m X Lo +0XD 0 =440 339

100m + 80n = 440 A7 X ]

5m + 4n =22 -(2) 336
From the extrapolation of curve

A°(Z,X,)=340
mxA,, +0k 0 =340

50m + 80n = 340
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17.

5m + 8n =34 ..(3)
B)—(@2) = 4n=12=>n=3

Putting in (2) we get m = 2

Putting in (1) we getp=2

m+n+p=2+3+2=7

Ans. (A)

For weak acid, o = Am
AO
2
K, =% K, (1-a)=Ca2
1-a

A 2
et
Ay Ay

CARK, CAZ,
Ao (A
Divide by 'A,,"
K, CA, K
= = >t
A (Ag)

= K,

a

A

m + 1

Ka (AO )2 A0

m
1.
= Am

1
Plot A_ Vs CAm has

m
Slope = ———— =5
Ka(Ao)
. 1 b
-intercept= — =
y p Aq
1
P A
Then, S = 10 = K, Ay
Ka(Ag)?
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