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Solutions

S1. Ans. (d) 

 4OH− ⟶ 2H2O + O2 + 4e− 

 for 2 mole of H2O = 4F charge is required 

 for 1 mole of H2O = 
4F

2
 = 2F required 

 MnO4
−

+7

 ⟶ Mn2+
+2

 

 for 1 mole MnO4
− 5F charge is required 

 Ca2+ 
   +2e−    
→      Ca 

 for 1 mole Ca2+ ion required = 2F 

 1.5 mole Ca2+ ion required = 
2

1
× 1.5 = 3F 

 FeO
+2

⟶Fe2O3
+3

 

 for 1 mole FeO, 1F charge is required. 

S2. Ans. (c) 

 2NO(g) ⇌ N2(g) + O2(g) 

 Kc = 
[N2][O2]

[NO]2
 

 = 
3×10−3×4.2×10−3

2.8×10−3×2.8×10−3
 = 1.607 

  2NO(g)    ⇌  N2(g)      +  O2(g) 

 t = 0 0.1  0  0 

  0.1 – 0.1 𝛼 0.05 𝛼  0.05 𝛼 

 Kc = 
0.05α×0.05α

(0.1−0.1α)2
 

 Kc = 
0.5α×0.05α

0.01(1−α)2
 

 1.607 = 
(0.05)2α2

0.01(1−α)2
 

 
α2

(1−α)2
 = 

1.607×(0.1)2

(0.05)2
 

 
α

1−α
 = 

1.27×0.1

0.05
 

 
α

1−α
 = 2.54 

 3.54 α = 2.54 

 α = 
2.54

3.54
 = 0.717 

S3. Ans. (b) 

Tl3 act as an oxidising agent not reducing 

agent. 

S4. Ans. (d) 

 B and D statements are correct. 

S5. Ans. (a) 

 Ecell
° = EC

° − EA
°  

 = (1.33) – (−0.44) 

 = +1.77 V 

S6. Ans. (b) 

 Centimolar solution = 1/100 M = 0.01 M 

 Conductivity (k) = 0.0210 ohm-1 cm-1 

 Resistance (R) = 60 ohm 

 k = 1/R(
𝑙

A
) 

 ⟹ 0.0210 = 1/60(
l

A
) ⟹ 

𝑙

𝐴
 = 1.26 cm-1 

S7. Ans. (d) 

 ∆rG = −nFEcell 

Ecell is an intensive property and ∆rG is an 

extensive property as it depends on 

number of e− transferred in cell reaction. 

S8. Ans. (d) 

Since, EOP
°  of Al is more than Co2+, so at 

anode Al will oxidise and at cathode Co3+ 

will reduce. 

Ecell
°  = (ECathode

° )
RP

− (EAnode
° )

RP
 

= ECo3+/Co2+
° − EAl3+/Al

°  

= (1.81) – (−1.66) 

= +3.47 V 

S9. Ans. (c) 

 Zn(s) + Cu2+(aq) ⟶ Zn2+(aq) + Cu(s) 

 Ecell
°  = 1.1 V 

 ∆G° = −nFEcell
°  

 ∴ n = 2 

 ∆G° = −2× 96487 × 1.1 

 ∆G° = −212271.4 J mol-1 

 ∆ G° = −212.27 kJ mol-1 

S10. Ans. (d) 

For a reaction to be spontaneous, Ecell
°  

must be positive. 

∎ For, FeSO4(aq) + Zn(s) ⟶ ZnSO4(aq) + 

Fe(s) 

Ecell
°  = Ecathode

° − Eanode
°  

= -0.44 V – (-0.76 V) = 0.32 V 
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∎ For, 2CuSO4(aq) + 2Ag(s) ⟶ 2Cu(s) + 

Ag2SO4(aq) 

Ecell
°  = 0.34 V – 0.80 V 

= −0.46 V 

∎ For, CuSO4(aq) + Zn(s) ⟶ ZnSO4(aq) + 

Cu(s) 

Ecell
°  = 0.34 V – (−0.76 V) 

= 1.1 V 

∎ Foe, CuSO4(aq) + Fe(s) ⟶ FeSO4(aq) + 

Cu(s) 

Ecell
°  = 0.80 V – (−0.44 V) 

= 1.24 V 

S11. Ans. (a) 

 ∎ MnO4
− + 8H+ + 5e− ⟶ Mn2+ + 4H2O  -(i) 

 EMnO4
−/Mn2+

°  = −EMn2+/MnO4
−

°  = 1.51 V 

 ∎ H2O ⟶ 
1

2
O2 + 2H+ + 2e−                  -(ii) 

 EO2/H2O
°  = 1.223 V 

Using 2 × (i) + 5 × (ii), net cell reactions 

is 

2MnO4
− + 6H+ ⟶ 2Mn2+ + 

5

2
O2 + 3H2O 

Ecell
°  = EC

° − EA
°  = EMnO4

−/Mn2+
° − EO2/H2O

°  

= 1.51 – 1.223 = 0.287 V 

Since Ecell
°  > 0, therefore net cell reaction 

is spontaneous and so MnO4
− liberate O2 

from H2O in presence of an acid. 

S12. Ans. (c) 

Ni(s) + 2Ag+(0.001 M) ⟶ Ni2+(0.001 M) + 

2Ag(s) 

Ecell
°  = 1.05 V 

Ecell
°  = Ecell

° −
0.059

n
log

[Ni2+]

[Ag+]2
 

⟹ 1.05 – 
0.059

2
log

(10−3)

(10−3)2
 

⟹ 1.05 – 
0.059

2
log(10)3 

⟹ 1.05 – 0.0295 × 3 

⟹ 1.05 – 0.0885 

⟹ 0.9615 V 

S13. Ans.(a) 

Λ𝑁𝑎𝐶𝑙 = Λ𝑁𝑎+ + Λ𝐶𝑙−  

Λ𝐻𝐶𝑙 = Λ𝐻+ + Λ𝐶𝑙−  

Λ𝐶𝐻3𝐶𝑂𝑂𝑁𝑎 = ΛNa+ + Λ𝐶𝐻3𝐶𝑂𝑂−  

Let, Λ𝑁𝑎+ = 𝑥, Λ𝐶𝑙− = 𝑦, Λ𝐻+ = Λ𝐶𝐻3𝐶𝑂𝑂−=𝑤 

Given, 

x + y = 126.45  …(i) 

y + z = 426.16  …(ii) 

x + w = 91   …(iii) 

From the above 3 equations, value of  

z +w = 390.71d 

S14. Ans.(b)  

Λ𝑀(𝐶𝐻3𝐶𝑂𝑂𝐻)
° = Λ𝑀(𝐻+)

° + Λ𝑀(𝐶𝐻3𝐶𝑂𝑂
−)

°   

         = 350 + 50 = 400 S cm2 mol–1 

𝛼 =
Λ𝑀
𝐶

Λ𝑀
°   

𝑎 =
20

400
= 5 × 10−2  

 𝐾𝑎(𝐶𝐻3𝐶𝑂𝑂𝐻) = 𝐶𝛼2 

 = 0.007 × (5 × 10−2)2 = 1.75 × 10−5𝑚𝑜𝑙 𝐿−1  

S15. Ans.(a)  

The following reactions take place on 

electrolysis of dilute sulphuric acid on 

using pt electrodes are: 

At cathode: 

4𝐻+ + 4𝑒−(𝑎𝑞) → 2𝐻2(𝑔)  

At anode: 

2𝐻2𝑂(𝑙) → 𝑂2(𝑔) + 4𝐻+(𝑎𝑞) + 4𝑒−  

Thus, the product obtained at anode is 

O2. 

S16. 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 CaCl2 

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 Ca is 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 × 2F 

= 1F 

S17. Ans.(b) 

𝐴𝑢3+ + 3𝑒− → 𝐴𝑢(𝑠) 𝐸° = 1.40 𝑉  

𝐹𝑒2+ + 2𝑒− → 𝐹𝑒(𝑠) 𝐸° = −0.44 𝑉  

𝑀𝑔2+ + 2𝑒− → 𝑀𝑔(𝑠) E°=-2.36 V  

𝐾+ + 1𝑒− → 𝐾(𝑠) 𝐸° = −2.93 𝑉  

𝐴𝑢3+ occupies the top position in the 
electrochemical series. 

S18. Ans.(a)  

Cell reaction involved in hydrogen-
oxygen fuel cell is 

2𝐻2(𝑔) + 𝑂2(𝑔) → 2𝐻2𝑂(𝑙)  

Thus, 𝑅 = 𝐻2(𝑔), 𝑂2(𝑔); 𝑃 = 𝐻2𝑂(𝑙) 

S19. Ans.(c)  

𝐸𝑐𝑒𝑙𝑙 = 𝐸°𝑐𝑒𝑙𝑙 −
0.059

𝑛
𝑙𝑜𝑔𝑄  …(i) 

At equilibrium, 𝑄 = 𝐾𝑒𝑞 and 𝐸𝑐𝑒𝑙𝑙 = 0) 

0 = 𝐸°𝑐𝑒𝑙𝑙 −
0.059

1
𝑙𝑜𝑔𝐾𝑒𝑞 (from equation (i)) 

𝑙𝑜𝑔𝐾𝑒𝑞 =
𝐸°𝑐𝑒𝑙𝑙

0.059
=

0.59

0.059
= 10  

𝐾𝑒𝑞 = 1010 = 1 × 1010  

S20. Ans.(a)  

∆𝐺Θ = −𝑛𝐹 𝐸𝑐𝑒𝑙𝑙
Θ   

= −2 × 96500 × 0.24  

= −46320 𝐽𝑚𝑜𝑙−1 =
−46320

1000
  

= −46.32 𝑘𝐽/𝑚𝑜𝑙  

S21. Ans.(c) 

𝐻𝐵
+1

𝑟𝑂 → 𝐵𝑟2
0

, 𝐸𝐻𝐵𝑟𝑂/𝐵𝑟2
0 = 0.595 𝑉′  

𝐻𝐵𝑟𝑂
+1

→ 𝐵𝑟𝑂3
−

+5

, 𝐸𝐵𝑟𝑂3/𝐻𝐵𝑟𝑂
° = 1.5 𝑉  

𝐸𝑐𝑒𝑙𝑙
°  for the disproportionation of 𝐻𝐵𝑟𝑂, 

𝐸𝑐𝑒𝑙𝑙
° = 𝐸𝐻𝐵𝑟𝑂/𝐵𝑟2

° − 𝐸𝐵𝑟𝑂3−/𝐻𝐵𝑟𝑂
°   

= 1.595 − 1.5  

= 0.095 𝑉 = +𝑣𝑒  

Hence, option (c) is correct answer. 

S22. Ans.(d) 

𝑍𝑛|𝑍𝑛𝑆𝑂4(0.01𝑀)||𝐶𝑢𝑆𝑂4(1.0𝑀)|𝐶𝑢  

∴  𝐸1 = 𝐸𝑐𝑒𝑙𝑙
° −

2.303𝑅𝑇

2×𝐹
× log

(0.01)

1
 

When concentrations are changed 

∴  𝐸2 = 𝐸𝑐𝑒𝑙𝑙
° −

2.303𝑅𝑇

2𝐹
× log

1

0.01
  

𝑖. 𝑒, 𝐸1 > 𝐸2  

S23. Ans.(c)  

Λ𝑚
° (𝐴𝑔𝐶𝑙) = Λ𝑚

° (𝐴𝑔𝑁𝑂3) + Λ𝑚
° (𝐾𝐶𝑙) −

Λ𝑚
° (𝐾𝑁𝑂3)  

= (133.4 + 149 − 144.9) 𝑆 𝑐𝑚2 𝑚𝑜𝑙−1  

= 138.4 𝑆 𝑐𝑚2 𝑚𝑜𝑙−1  

S24. Ans.(c)  

𝑍𝑛2+ + 2𝑒− → 𝑍𝑛, 𝐸° = −0.760 𝑉  

𝐴𝑔2𝑂 + 𝐻2𝑂 + 2𝑒− → 2𝐴𝑔 + 2𝑂𝐻−,   

     𝐸° = 0.344 𝑉 

Both are reducing potential : 

As,  𝐸𝐴𝑔2𝑂/2𝐴𝑔
° > 𝐸𝑍𝑛2+/𝑍𝑛

°   

∴  Cell reaction will be 

At anode; 𝑍𝑛 → 𝑍𝑛2+ + 2𝑒− E° = +0.760 V 

At cathode; 

𝐴𝑔2𝑂 + 𝐻2𝑂 + 2𝑒− → 2𝐴𝑔 + 2𝑂𝐻−   
            𝐸° = +0.344 𝑉  

Cell reaction: 

𝑍𝑛 + 𝐴𝑔2𝑂 +𝐻2𝑂 → 𝑍𝑛2+ + 2𝐴𝑔 + 2𝑂𝐻−  

𝑛 = 2   𝐸𝑐𝑒𝑙𝑙
° = 1.104 𝑉 

∵  ∆𝐺° = −𝑛𝐹𝐸𝑐𝑒𝑙𝑙
°  

∆𝐺° = −2 × 96500 × 1.10  

= −213072 𝐽 𝑚𝑜𝑙−1  

= −213.072 𝑘𝐽 𝑚𝑜𝑙−1  

|∆𝐺°| = 213.072 𝑘𝐽 𝑚𝑜𝑙−1  

S25. Ans.(d) 

According to Faraday’s first law: 

w = z.i.t 

𝑧 =
𝐸

96500
(𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠)  

0.1 × 71 =
35.5

96500
× 3 × 𝑡  as n-factor is 2 

𝑡 = 6433 sec = 107.2 min  

≃ 110 min 
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S26. 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. 

S27. Ans.(a)  

According to Faraday’s law 

Q = ne 

Q = it 

ne = it 

𝑛 =
1×60

1.6×10−19
= 3.75 × 1020 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠  

S28. Ans.(c)  

∆𝐺° = −𝑛𝐹𝐸° 𝑐𝑒𝑙𝑙  𝐸° 𝑐𝑒𝑙𝑙 = (−𝑣𝑒) 

So, ∆𝐺° = (+𝑣𝑒)    ∆𝐺 > 0 

Also, ∆𝐺° = −2.303 𝑅𝑇 log 𝐾𝑒𝑞 

∴   𝐾𝑒𝑞 < 1 

S29. Ans.(d)  

Concentration = 0.5 mol dm–3, 

K = 5.76 × 10–3 S cm–1 

T = 298 K 

𝜆𝑚 =
𝐾×1000

𝑀
  

=
5.76×10−3

0.5
= 11.52 𝑆 𝑐𝑚2 𝑚𝑜𝑙−1  

S30. Ans.(b)  

2𝐻+ + 2𝑒− → 𝐻2  

𝐸 = 𝐸° −
0.059

2
log

𝑃𝐻2

(𝐻+)2
  

0 = 0 −
0.059

2
log

𝑃𝐻2

(10−7)2
  

log 1 = 0  

𝑃𝐻2 = (10−7)2 = 10−14 𝑎𝑡𝑚 . 

S31. Ans.(d)  

S32. Ans.(b)   

Sn2+ cannot reduce Fe2+, so FeCl2 and 

SnCl2 can exists together. 

S33. Ans.(a)   

∆𝐺° = −2.303 𝑅𝑇 log 𝐾𝑠𝑝  

63300 = −2.303 × 8.314 × 298 log 𝐾𝑠𝑝  

𝐾𝑠𝑝~ 8 × 10−12  

S34. Ans.(c)  

𝑀𝑛𝑂4
−2

+6

    →      𝑀𝑛𝑂4
−  +  𝑒−  

0.1 mole 0.1 mole 

Q = nF = 0.1 × 96500 = 9650 C 

S35. Ans.(c)  

𝑊𝑂2 =
5600

22400
× 32 = 8𝑔 = 1 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡  

    = 1 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑜𝑓 𝐴𝑔 

    = 108 𝑔 

S36. Ans.(c)  

According to Kohlrausch’s law of limiting 

molar conductivity: 

𝛼 =
Λ𝑚

Λ𝑚
° =

9.54

238
= 0.04008  

% Dissociation () = 4.008% 

S37. Ans.(b)  

 pH = 10  

 Oxidation potential of  standard 

hydrogen electrode is given by:  

𝐸𝑜𝑝 = 0.0592 (𝑝𝐻)𝐴𝑛𝑜𝑑𝑒  

= 0.0592 × 10 

𝐸𝑜𝑝 = 0.59 V 

S38. Ans.(a)  

𝐸°𝑐𝑒𝑙𝑙 = 𝐸°𝑐𝑎𝑡ℎ𝑜𝑑𝑒 − 𝐸°𝑎𝑛𝑜𝑑𝑒  

= 0.76 − (−0.34)  

= 1.1 𝑉  

 

  


