
 
                                                                                                                           Electrochemistry 529 

 
 
 
 
 

 

Electrolytes and Electrolysis 

 
1. (b) Sugar solution does not form ion; hence does not conduct 

electricity in solution. 
3.  (c) Strong electrolytes are almost completely ionised in polar 

solvent. 

7.  (b) The reduction potential of Mg is less than that of water 

)83.0( VEo  . Hence their ions in the aqueous solution 

cannot be reduced instead water will be reduced  

    OHHeOH 222 22 . 

8.  (b) HCl is an electrolyte. 
9.  (b)  Water is reduced at the cathode and oxidized at the anode 

instead of Na and 2
4SO . 

 Cathode:   OHHeOH 222 22  

  Anode :    eOHOH 2
2

1
2 22 . 

10.  (a) In electrolysis process oxidation occurs at anode and reduction 
occurs at cathode. 

11. (a) Because in it covalent bonding is present. 
12.  (c) According to Faraday’s law. 
13.  (d)  Impure metal made anode while pure metal made cathode. 
14.  (d)  In electrolytic cell, cathode acts as source of electrons. 

15.  (c)  3AgNO  is an electrolyte. 

17.  (a) At cathode: 222 HeH  , 

  At anode : eOOHOH 2
2

1
2 22   

18.  (c) In between dilute 42SOH  and platinum electrode 2O  gas 

evolve at anode. 
19.  (c) When polar solvent added in to solid electrolyte than it is 

ionised. 

20.  (a) In fused NaCl  chloride ions are oxidized at anode and it is 
called oxidation. 

21. (a) itQzitw  , . 

22.  (b) )(222 gHeH    at cathode. 

23.  (b) 
01

NaeNa  



 , means oxidation number is decreased so 

the reaction is reduction. 
24.  (d)  Degree of dissociation of weak electrolyte increases on 

increasing temperature. 
25.  (b) Since discharge potential of water is greater than that of 

sodium so water is reduced at cathode instead of Na   

 Cathode:    OHHeOH 22
2

1
 

  Anode:      eClCl 2
2

1
. 

26.  (b) Because it does not have ions. 

27.  (b) NaCl  ⇌  ClNa . 

28.  (a) Cathode:     OHHeOH 222 22  

  Anode :   eOHOH 2
2

1
2 22 . 

29.  (c)  Electrolysis use for electroplating and electrorefining. 

32.  (d) The degree of ionization depend upon the nature of the solute 
the size of the solute molecules and the concentration of the 
solution. 

33.  (c) 112212 OHC  is an non-electrolyte. 

34.  (b) On electrolysis molten ionic hydride liberate 2H  at the anode. 

35.  (b) During electrolysis cation discharged at cathode and anion 
discharged at anode. 

36.  (a) Calcium is produces when molten anhydrous calcium chloride 
is electrolysed. 

37.  (d) All metals conducts heat and electricity. 

38.  (c)  24242.2 HSOAlSOHdilAl . 

39.  (d) Generally fussed potassium chloride flow the electric 
conductivity. 

41.  (a) The substances whose aqueous solutions allow the passage of 
electric current and are chemically decomposed, are termed 
electrolytes. Electrolytic substances are classified as strong or 
weak according to how readily they dissociate into conducting 
ions. Acetic acid is a weak electrolyte. Glucose, ethanol and 
urea are non-electrolytes. 

 

Faraday's law of electrolysis 
 

1. (c)  108
1

;   MassAtomic
EAgeAg Ag  

  Number of faraday  1
108

108


Ag

Ag

E

W
. 

2. (a)  
96500

65.9108

96500







QE
W

Ag

Ag  

 mggm 8.101008.1 2    

3.  (b) 28
2

56
;22  

FeEFeeFe  

  FeFe EW   × Number of faraday gm84328  . 

4.  (c) gm
QE

W
Ag

Ag 0787.1
96500

96587.107

96500






 . 

5.  (c) AleAl   33  

 9
3

27
AlE  

  faradaysof No. AlAl EW gm4559  . 

6.  (c) Cu voltameter or Cu or Ag coulometer are used to detect the 
amount deposited on an electrode during passage of know 
charge through solution. 

8.  (b) 
H

Cu

H

Cu

ofweight.Eq.

ofweightEq.

ofWeight

ofWeight

2

  

 
1

2/6.63

50.0

ofWeight


Cu
 

  9.15ofWeight Cu  gm. 

9.  (c) CueCu   22  

 2 Faradays will deposit  gCug 5.63ofatom1  . 

12.  (a)  At cathode;  AleAl   33  

 9
3

27
AlE  

  faradaysofNo. AlAl EW gm9.01.09  . 

14.  (b) zitW  ; gmW 065.4
96500

4060569.32



 . 

15.  (b) 1204  Zm  ; 406 ZM  
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  2/;
2

1

1204

406
mM

m

M





 . 

16.  (c) 
96500

60503

96500
metal







EtIE
W  

  3.19
60503

8.196500

60503

96500












w
E . 

17.  (a)   eAlAl 33 . 

  The charged obtained is C965003  . 

18.  (a) gmAgofwtEqAg 108.depositedofWt.   

 gmNiofwtEqNi 5.29..depositedofWt.   

  gmCrofwtEqCrof 3.17..deposited.Wt  . 

19.  (d) One Faraday gm1 of equivalent of Cu . 

20.  (c) 
96500

;
E

ZZitW  . 

21. (d) During electrolysis of 4CuSO . 2Cu  gets discharged at 

cathode and OH at anode. Thus solution becomes acidic due 

to excess of H  and 2
4SO  or 42SOH . 

23.  (b)  faraday1electronsofmole1   

 MgeMg   2 ; faraday2electronsofmoles2  . 

24.  (d) CueCu   2  

 77.31
2

54.63
CuE  

 Amount of electricity required to deposit .6354 gm of Cu 

Coulombs1930
77.31

6354.096500



 . 

25.  (a) The amount deposited is directly proportional to current 
intensity, electrochemical equivalent of ions and the time for 
electrolysis and is independent of the temperature. 

27.  (a) ZQW   ; ZitW  . 

28.  (d) CaeCa   2  

 20
2

40
CaE  

  CaCa EW  × No. of faradays gm8.004.020  . 

29.  (c) 
coulombsofumberN

96500metalofWeight
metal


E  

 5.59
606052

965002.22





  

  Oxidation number of the metal 3
5.59

177
  

30.  (a) Quantity of electricity passed = 5.160
1000

25
  

 CF 9650022   deposit moleCa 1  

  1.5 C will deposit moleCa 5.1
965002

1



  

 2310023.65.1
965002

1



  atom 181068.4  . 

31. (b) Equivalent of Cl deposited  
 = No. of Faraday passed = 0.5 

  Wt. of ..5.0 wtEqCl  gm75.175.355.0  . 

32.  (b) At Andoe   eClClAnodeAt 2
2

1
 

 5.35
2

25.35
2




ClE  

  
96500

2

2

tIE
W

Cl

Cl


 gm32.1

96500

603025.35



 . 

34.  (b) It is Faraday’s law. 

35.  (b) Equivalent wt. of  2O = Equivalent wt. of Cu  

36.  (d) %20%2 O  

  %80%Metal   metalof328
20

80
g . 

37.  (b) VV 14.2
965004

10827 3





 . 

38.  (b) ,AgAg
e
 
  96500 C will liberate silver =108 gm. 

9650C will liberate silver = 10.8 gm. 
39.  (a) One mole of monovalent metal ion means charge of 

N electron i.e. 96500 C or 1 Faraday. 
42.  (a) 1 Faraday involves charge of 1 mole electrons. 
43.  (a) Coulomb = ampere (A) × second (S). 

44.  (b) 1
6.13

2
  nHefor

n
E  

  eVE 6.13
1

6.13
2

 . 

45.  (c) Ew   if i and t are constant. 

47.  (d) Charge (Coulombs) pass per second 610  
 number of electrons passed per second  

  12

19

6

1024.6
10602.1

10









. 

48.  (d) At cathode; 

 FeeFe   22  ; FeeFe   33  

 
3

ghtAtomic.wei
)(;

2

ghtAtomic.wei
)( 21  FeFe EE  

 Ratio of weight of Fe liberated  

  2:3
2

ghtAtomic wei
:

3

ghtAtomic wei
 . 

49.  (b) 31.75 g copper gets deposited at cathode on passing 96500 
coulomb charge. We know that 31.75 gm of Cu is equal to 0.5 
mole of Cu deposited at cathode on passing 1F of current. 

52.  (b) For deposition of one equivalent silver required charged is 
96500 C. 

53.  (b) CueCu   2 ;  CugmECu 75.31
2

55.63
 . 

54.  (a) CQ 965003865.2   

 )965002(2 CF   deposited gCu 5.63  

  Hence 965 C will deposited;  gmCu 3175.0 . 

55.  (c) 
Ag

Cu

Ag

Cu

ofwt.Eq.

ofwt. Eq.

ofWt.

ofWt.
 ;

108

2/5.63

08.1

ofWt.


Cu
 

   Wt. of gmCu 3177.0 . 

56.  (c) 1 g atom of Al = 3 equivalent of 3Al  faraday charge 
  3 mole electrons = 3 N electron. 

57.  (c) At cathode : AleAl   33  

 
3

massAtomic 
AlE  

 At cathode : CueCu   22  

 
2

massAtomic
CuE  

 At cathode : NaeNa    

 
1

massAtomic
NaE  

 For the passage of 3 faraday; 
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 mole atoms of Al  deposited = 1 

 mole atoms of Cu deposited 5.1
2

31



  

  mole atoms of Na deposited 331  . 

58.  (d) At cathode: AgeAg    

 At Anode:   eOOHOH 2
2

1
2 22  

 8
2

32
2

1

;108
1

108
2





 OAg EE  

 

2

2

O

O

Ag

Ag

E

W

E

W
 ; gmWAg 6.21

8

1086.1



 . 

59.  (d) KI is an electrolyte. 
60.  (d) Number of gm equivalent = Number of faraday pass  
  4 gm = 4 faraday. 

61. (c) Eq. of Al = 5.1
3/27

5.13
 . 

  Thus 1.5 Faraday is needed. 

63.  (b) Electricity required  

 = No. of gm equivalent  96500 coulombs 

  = 0.5  96500 = 48250 C. 
64.  (a) Equivalent weight of silver = 107.870 g. 

  1 Faraday = 96500 coulomb. 
67.  (a) Equivalent weight and atomic weight of Na metal are the same, 

so 1g atom of Na is deposited by one Faraday of current. 

68.  (a)   eAlAl 33 . 

70.  (c)  1F obtained from 1 g equivalent 

    2.5 F obtained from 2.5 g equivalent. 

75.  (c) Faraday constant depends upon the current passed. 

80.  (b) In 5 gm CuO, 4 gm Cu and 1 gm O be present. 
   

Element  Wt. At Wt. xWtAtWt ../.  Ratio 

Cu 4 gm 63.5 4/63.5=.0625 
1

0625.

0625.
  

O 1 gm 16 1/16 =.0625 
1

0625.

0625.
  

    

  Emperical formula = CuO of oxide 

  In this oxide, oxidation no. of 2Cu  

  Equivalent weight 75.31
2

5.63

no. Oxidation

 weightMolecular 
  

but Equivalent weight should be an integeral no. = 32  

81. (c) Given, Current = 241.25 columb 

  1 coulomb current will deposite Aggm310118.1  . 

   241.25 current will deposite = 25.24110118.1 3    

  gm27.0  silver. 

82.  (b) Reaction for electrolysis of water is 

  OH 22  ⇌   224 OH  

    eOO 42 2
2  

  2244 HHe    

   4n  so 4 Faraday charge will liberate 

  1 mole 34.22 dm oxygen 

   1 Faraday charge will liberate 2
36.5

4

4.22
Odm . 

83.  (a) NaeNa    

  Charge (in F) = moles of e–

 
 used = moles of Na  deposited 

  5.0
23

5.11
 gm Faraday. 

84.  (c) Hydrolysis of water : OH 22  ⇌ 244 OeH    

  4 F charge will produce = 1 mole 22 32 OgmO    

  1 F charge will produce 28
4

32
Ogm . 

85.  (c) In a galvanic cell, the electrons flow from anode to cathode 
through the external circuit. At anode (–ve pole) oxidation and 
at cathode (+ pole) reduction takes place. 

86.  (e)  Number of equivalents of silver formed = Number of 
equivalents of copper formed. 

  In AgAgNO ,3 is in +1 oxidation state. 

  In CuCuSO ,4 is in +2 oxidation state. 

  Equivalent weight of Ag = 108
1

108
  

  Equivalent weight of Cu  8.31
2

6.63
  

  
2

1

2

1

E

E

M

M
  ; 

8.31

10879.10


CuM
 

  gmMCu 2.3
108

8.3179.10



 . 

87.  (b) Laws of electrolysis were proposed by Faraday. 

88.  (a) Given, Current (i) = 25 mA = 0.025 A 

  Time (t) = 60 sec 

  Q = i t 5.1025.060  coulombs  

  No. of electrons 
96500

10023.65.1 23
  

  181036.9 e  

    eCaCa 22  

  e2  are required to deposite one Ca atom  

   e181036.9  will be used to deposite 
2

1036.9 18
  

181068.4  . 

89.  (d)   eHNOHC 66256 OHNHHC 2256 2  

  1 mole = 123 gm nitrogen requires 6 mole electron e 

  coulomb965006 charge 

   12.3 gm nitrobenzene will require 
123

3.12965006 
  

.5790096506 C  

90. (c) Au and Ag settle down below the anode as anode mud during 
the process of electrolytic refining of copper. 

 

Conductor and Conductance 
 

2.  (b)   ClBaBaCl  2
2

2

1
 

  1115.13976
2

127  eqcmohm . 

3.  (d) Dilution, temperature and nature of electrolyte affect the 
conductivity of solution. 

5.  (a) Generally strong electrolyte on dilution shows conductivity 
characters. 
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6.  (b) Molar conductivity = 
MX

1000
. 

7.  (b) 
AA

lC
K

l

AAK
C

][
,

][ 
 12

23




 molSm

mmmol

Sm
. 

9.  (b)  Conductivity of a solution is directly proportional to the 
number of ions. 

11. (a) NaCl  ⇌ . ClNa  So it conduct electricity. 

12.  (b) Graphite is a good conductor of electricity. 

15.  (b) Electrolytic conduction resistance decreases with increasing 
temperature. 

16.  (d) Because conductance is increase when the dissociation is more. 

17.  (b) Strong electrolyte ionize completely at all dilutions and the 
number of ions does not increase on dilution. A small increase 

in m  volume with dilution is due to the weakening of 

electrostatic attraction between the ions on dilution. 

18.  (d) In electrolytic conductors, a single stream of electrons flow 
from cathode to anode. 

19.  (b) In solid state NaCl does not dissociate into ions so it does not 
conduct electricity. 

20.  (c) The ions are not free to move in solid state and held up in 
lattice due to strong coulombic forces of attraction. 

21. (b) OHHC 52  being non electrolyte so does not ionize. 

22.  (a) Since molar conductance 
Molarity

1
 . 

23.  (c) Molar condcutivity 
M

1
  

  So its unit will be 121  molcm . 

25.  (a) ohmRcmal 50,5.0/ 1    

  100
5.0

50


l

Ra
p  

  
1

1000

100

1100011000


NpN
k  

  12110  eqgmcmohm  

26.  (b) o

H

o

COOHC

o
COOHHCm )()()(

5656    

  42.33042.28842   

  %9.3
42.330

8.12







o
m

c
m  

27.  (d) Conductance
resistance

1
  11  ohm

ohm
 or mho  

 

 

Cell constant and Electrochemical cells 
 

1. (d) In the absence of electric field the ions in the solution move 
randomly due to thermal energy. 

2.  (d) Since o

AA
E /

has large negative value, the tendency of A to be 

reduced to A  is very small. In other words tendency of 
A to be oxidized to A is very large. 

3.  (d)  Practically only 60-70% efficiency has been attained. 

4.  (b) 
R

K
1

Cell constant 

  Cell constant RK ; 166.055012.0  cm . 

5.  (b)  In common dry cell. 

 Anode :   eZnZn 2  

  Cathode: 422 22 OZnMneZnMnO   . 

6.  (a) Because the reduction potential of Cu  is highest. 

7.  (c) Overall reaction - )(22 2)(2)(2 lOHOH gg  . 

9.  (b) During charging of a lead storage battery, the reaction at the 
anode and cathode are 

 Anode:     2
44 2 SOPbePbSO  

  Cathode:   eSOHPbOOHPbSO 242 2
4224  

  In both the reactions 42SOH  is regenerated. 

11. (c)  2234 22 HZnClNHZnClNH . 

13.  (a) When platinum electrodes are dipped in dilute solution 

42SOH  than 2H  is evolved at cathode. 

14.  (a) Electrode on which oxidation occurs is written on ... SHL and 

the other on the ... SHR as represented by  

  CuCuZnZn |||| 22  . 

 

15.  (d) ZneZn   22 .  It shows reduction reaction. 

16.  (c) In the electrolytic cell electrical energy change into chemical 
energy. 

17.  (c) In the cell CuCuZnZn |||| 22  the negative electrode 

(anode) is Zn. In electrochemical cell representation anode is 
always written on left side while cathode on right side. 

18.  (a) Galvanic cell converts the chemical energy into electrical 
energy. 

19.  (b) Fuel-cells are used to provide power and drinking water to 
astronauts in space programme. 

21. (b) KatK
n

K
nF

RT
E c

o 298log
0591.0

log
303.2

cell  . 

22.  (b) CueCu   22  

 
24.  (b) The cell in which Cu and Zn roads are dipped in its solutions 

called Daniel cell. 

25.  (c) 
C

K
CK  constantCell 15

04.0

2.0  cm . 

26.  (a) ConstantCell
C

K
. 

27.  (c) Velocities of both K  and 
3NO  are nearly the same in 

3KNO  so it is used to make salt-bridge. 

28.  (a) In this reaction 4 electrons are needed for the reaction volume. 

29.  (b) In electrochemical cell 2H  release at anode and Cu is deposit 

at the cathode. 
31. (a) Anode has negative polarity. 

32.  (b)  )( 3COOHCHo
m  

  )( 3COONaCHo )()( NaClHCl oo   

  
12171.39045.12616.42691  molcmohm . 

36.  (b) At anode:   eZnZn s 22
)( . 

38.  (d) 
 eSOPbOOHPbSO 2422

4224 . 

39.  (b) 2MnO  is used in dry batteries cell. 

40.  (d) 422 2 SOHPbOPb                   OHPbSO 24 22  . 

  Sulphuric acid is consumed on discharging. 

42.  (d) The metal placed below in electrochemical series does not react 
with that metal salt solution which metal is placed above in 
series. 

43.  (c) In the electrochemical cell chemical energy changes into 
electrical energy. 

44.  (a) In galvanic cell, the salt bridge used to complete the circuit. 

Reduction 

Reduction 

Discharge 

Recharge 
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45.  (d) reactionNo4  FeSOCu  Because Cu has 34.0oE  

volt and Fe  has 44.0oE  volt. 

47.  (d) Calomel electrode as reference electrode is made by using 

22ClHg . 

48.  (b) In hydrogen–oxygen fuel cell following reactions take place to 
create potential difference between two electrodes. 

    eOHOHH laqg
4442 )(2)()(2  

  )()(2)(2 442 aqlg
OHeOHO    

  Overall reaction = )(2)(2)(2 22 lgg
OHOH    

  the net reaction is the same as burning (Combustion) of 
hydrogen to form water. 

49.  (c) 
NaCl

COOHClCHHClCOONaClCH

NaClCOOHClCHHClCOONaCHCl










22

22   

  2.38203224
2

 COOHClCH  

  1218.3882.38427
2

 gmeqcmohmCOOHClCH . 

50.  (c) In daniel cell copper rod acts as cathode so there cations move 
towards copper electrode and reduction take place on copper 
rod. 

51. (b) Elements with lower reduction potential act as anode. His 
placed above Cu in electrochemical series so it has lesser 
reduction potential and thus act as anode and Cu act as 
cathode. 

52.  (d) Fuel cells are more efficient as they are free from pollution and 
hence they run till the reactants are active. They have longer 
life than lead storage cells. 

53.  (c) For gold plating, the used electrolyte is  2)(CNAuK . 

54.  (a) Dil. 42SOH  is used in lead in lead storage battery as 

electrolyte. 

55.  (c) Cell constant 
econductanc Observed

tyconductiviSpecific 
  

  
R/1

002765.0
  =0 106.1400002765.  . 

57. (b) 2AgCl
(s)
 + H

2(g)
  2HCl

(aq.)
 + 2Ag

(s)
 

  The activities of solids and liquids are takes as unity and at low 
concentrations, the activity of a solute is approximated to its 
molarity. 

  Th cell reaction will be 
  Pt

(s)
 | H

2(g)
, 1 bar | H+

(aq)
 1 M | AgCl

(aq)
 1 M | Ag

(s) 

58. (a) 
100

1
log

2

059.01
log

059.0


Cn
Ecell  

  mVV 59059.0)2(
2

059.0
 . (increase) 

59. (a) 3

3

6

10log059.0
10

10
log059.0 





cellE  

  V177.0)3(059.0  . 

60. (c) The magnitude of the electrode potential of a metal is a 
measure of its relative tendency to lose or gain electrons. i.e., it 
is a measure of the relative tendency to undergo oxidation (loss 
of electrons) or reduction (gain of electrons). 

    neMM n  (oxidation potential) 

  MneM n    (reduction potential) 

61. (a) On electrolysis of fused ionic hydride )(LiH , hydrogen 

obtained at anode. 

   22 HMOHOHMH  
 

 

Electrode potential, Ecell, Nernst equation and ECS 

 

1. (b) Reduction potential of hydrogen electrode, 

 
][

1
log

RT303.2





HF
EH  

  VpH 177.03059.0059.0  . 

2.  (a) ooo EEE anodecathodecell  = 562.1)763.0(799.0  V  

3.  (a) More negative is the reduction potential, higher will be the 
reducing property, i.e. the power to give up electrons. 

4.  (b) Standard potential of Zinc < Copper. 
6.  (c) A cation having highest reduction potential will be reduced 

first and so on. However, 2Mg  in aqueous solution will not 

be reduced 


















OHHOHMgMg
EE

22

2

2

1
/

0

/
. Instead water 

would be reduced in preference. 

7.  (c) A is displace from D because D have a VEo 402.0 . 

 

8.  (a) 
o

saqaq

o

s AgZnAgZn )(
2

)()()( 22    
 

 

  In this reaction zinc act as a anode and Ag  act as a cathode. 

9.  (a) No doubt Be  is placed above Mg  in the second group of 

periodic table but it is below Mg  in electrochemical series. 

10.  (b) Nernst’s equation shows relation between oEE and .  

11. (a) 
][

1
ln




n

o

MnF

RT
EE ; ]ln[  no M

nF

RT
EE  

 ]log[
303.2  no M
nF

RT
EE  

 Substituting the value of R, T (298K) and F we get 

  )log(
0591.0  no M
n

EE . 

12.  (c) At 298 K standard electrode potential of NHE  electrode is 
0.00 V. 

13.  (a) Since, Ag  ions are reduced to Ag and 

o

CuCu

o

AgAg
EE

//    Cu is oxidized to Cu . 

14.  (d) The reducing power decreases as the reduction potential 
increase (becomes less negative). 

15.  (c) Actually the equation is derived from Nerst equation assuming 

equilibrium condition in a cell reaction, when 0E . 
16.  (a) More negative is the standard reduction potential, greater is 

the tendency to lose electrons and hence greater reactivity. 

17.  (a) Hg  has greater reduction potential than that of H and 

hence cannot displace hydrogen from acid. 

18.  (c) Brown layer is deposited on iron rod because Cu  has greater 

reduction potential than that of 2Fe . 

19.  (b) Since 
o

BB

o

AA
EE

// 22   . A has greater tendency to be 

oxidized. 

  BABA   22 . 

20.  (b) Since o

ZnZn
E

/  is negative, so Zn has greater tendency to be 

oxidized than hydrogen. Hence it can act as reducing agent. 
21. (a) Standard electrode potential of Hydrogen is zero. 
22.  (b) According to electrochemical series. 

23.  (a) The standard reduction potential of K ,  222 , CuZnMg  

increase in this order. 

24.  (c) o

NiNi

o

AuAu
EEE

//cell 23   75.1)25.0(50.1  V. 

25.  (a) Electromotive force is +ve if oxidation and reduction both takes 
place in a cell. 

28.  (a) In galvanic cell anode always made up of negative electrode. 

Reduction 

Oxidation 
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29.  (d) 
CathodeAnode

|)1(||)1(| BaBaAA           

 anodecathode EEEMF  )5.0(75.0  ; VEMF 25.0 . 

30.  (d) LiLiEo /05.3   is most negative (minimum) and hence 

Li  has maximum tendency to lose  electrons or it is the 
strongest reducing agent. 

31. (b) Brown layer is deposited on iron rod because Cu has greater 

than reduction potential than that of 2Fe . 

32.  (a)  o

FeFe

o

ZnZn
EE

//   , so Zn will reduce Fe . Zn  cannot 

reduce 2Mg  because o

MgMg

o

ZnZn
EE

//    

  On similar reason Mg and Zn cannot oxidize Fe . 

33.  (d) For the cell reaction, Fe acts as cathode and Sn as anode. 
Hence, 

 ooo
cell EEE anodecathode  = – 0.44 – (– 0.14)= – 0.30V 

  The negative EMF suggests that the reaction goes 
spontaneously in reversed direction. 

34.  (a) ooo EEE anodecathodecell  )76.0(34.0  V10.1 . 

35.  (c) anodecathodecell EEE oo  ;  )37.2(34.0cell oE  

  VEo 71.2cell  . 

36.  (d) Mg lies above Cu in electrochemical series and hence Cu 
electrode acts as cathode  

 o

MgMg

o

CuCu

o
cell EEE

//  

 o

MgMg
EV

/
34.070.2  ; VEo

MgMg
36.2

/
 . 

37.  (a) Because 2H  has greater reduction potential so it reduced the 

Ag . 

39.  (d) FnEG oo   

 FeeFe   22    …..(i) 

 FVFGo 880.0)440.0(2   

 FeeFe   33    …..(ii) 

 FFGo 108.0)036.0(3   

 On subtracting equation (i) from (ii) 

   23 FeeFe  

 FFFGo 772.0880.0108.0   

 oE  for the reaction 
nF

Go


 V
F

F
772.0

1

)772.0(





 . 

40.  (d) Reducing power i.e. the tendency to lose electrons increases as 
the reduction potential decreases. 

41. (b) Cu will be reduced and Fe will be oxidized. 

    FeCuFeCu . 

42. (c) Cell reaction is 

  AgCuAgCu s 22 2
)(    

  Two half cell reaction is 

    eCuCu 22  Oxidation (anode) 

  AgeAg    Reduction (cathode) 

  VEEE doxCell 46.034.080.0Re   

43.  (a) EMF = [s.r.p. of cathode–s.r.p of anode] 

 Where s.r.p. = Standard reduction potential  

 If EMF is positive then the reaction is spontaneous 
 For e.g. in Galvanic cell 
 (a) EMF = 1.1 volt 
 (b) Cathode is made of copper 
 (c) Anode is made of Zinc 

  EMF = 0.34 –(– 0.76) = 1.1 volt. 

46.  (d) 2H  is anode because oxidation takes place. 

  Cu is cathode because reduction is takes place. 

47.  (c) anodecathodecell EEEo  . 

51. (b) Standard hydrogen electrode have zero electrode potential. 

53.  (a) onFEG   

  02.1965001 G ;  98430G . 
54.  (c) Fuel cell converts the chemical energy into electrical energy. 

55.  (a) 
][

][
log

303.2



n

o

M

M

nF

RT
EE . 

56.  (a) Less is the reduction potential stronger is the reducing agent. 
57.  (a) Reducing power, i.e. the tendency to lose electrons increases as 

the reduction potential decreases. 

58.  (a) VECOCl o 94.0,    

 VEeClCl o 36.1
2

1
2    

 adding the two equations, we get 

  VEClOCl o 42.036.194.0,
2

1
2  . 

60.  (a) It cannot evolved 2H  from SH2  

  reactionNo2  SHHg . 

61. (b) K
n

Eo
cell log

059.0
  

  2881.37
059.0

210.1
log 


K  or 3710K . 

62.  (d) The oxidizing character i.e. acceptance of electrons increases 
with the reduction potential. 

63.  (a) According to electrochemical series. 

64.  (d) 
1

2ln
C

C

nF

RT
EE o

cellcell   and cellEnFG    

  hence G is the function of 













1

2ln
C

C
. 

66.  (c) 
][

][
log

059.0





Cu

Zn

n
EE o

1.0

1
log

2

059.0
10.1   

  volt07.110log0295.010.1  . 

67.  (b) 2
2

0591.0

1

01.0
log

2

0591.0
1  oo EEE  

 4
2

0591.0

01.0

100
log

2

0591.0
2  oo EEE  

  21 EE  . 
 

 

68.  (b) FeZnZnFe   22  
 
 

 anodecathode EEEMF  V32.0)76.0(44.0  . 

69.  (a) Fe is more electropositive than copper. Hence 2Cu  can 
oxidise Fe. 

70.  (b)  0oE  because hydrogen have zero potential. 
71. (b) Cell potential of the cell is positive. 
72.  (a,b) Because these comes after the Fe in electrochemical series. 

Reduction 

Oxidation 
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73.  (c) FeZnZnFe   22  

 

 

 anodecathode EEEMF  )62.7(81.7   

  VEMF 19.0 .  

74.  (c)   323 FeHZnCr . 
  Reducing nature decreasing order. 
75.  (a) More is reduction potential, more is the power to get itself 

reduced or lesser is reducing power or greater is oxidising 
power. 

76.  (d) onFEG   

 KRTG log303.2 ; KRTnFEo log303.2  

 
298314.8303.2

295.0965002

303.2
log






RT

nFE
K

o

 

  1010197.9log  KK . 

77.  (b) For the given cell XXMM ||||  , the cell reaction is 

derived as follows: 

 RHS: reduction   XeX   …..(i) 

 LHS: Oxidation   eMM   …..(ii) 

 Add (i) and (ii)    XMXM  

 The cell potential = V11.0  

  Since cellE – ve, the cell reaction derived above is not 

spontaneous. In fact, the reverse reaction will occur 
spontaneously. 

78.  (c) MgZnClMgClZn 
 2

2

2

2

0

 No reaction 

 

 

 

 This type of reaction does not occur because 

  VEMg o 37.22   while VEZn o 76.02  . 

79.  (b) In neutral medium 7Mn  oxidation state change into +4 

oxidation state, hence equivalent weight of 
3

4

M
KMnO  . 

80.  (a) Increase in the concentration of Ag  ion increase the voltage 

of the cell. 

81. (a) 
)(

)(
log

2

059.0
2cellcell 




Sn

Ag
EE o . 

82.  (b) The K.E. of proton is 1 KeV. 

83.  (b) Anodic reaction :  HPH 2)( 12  

 Cathodic reaction : )(2 22 PHH   

 
2

2

][
ln

2 


H

P

F

RT
Ecathode  ; 

1

2

anode

][
ln

2 P

H

F

RT
E



  

 cathodeanode EEE inf

 
2

2

1

2

)(
ln

2

)(
ln

2 




H

P

F

RT

P

H

F

RT

 
2

1

1

2 ln
2

ln
2 P

P

F

RT

P

P

F

RT
 . 

84.  (c) )oxidation()10(
2

1 8
2

  eMHH  

 )reduction(
2

1
)025.0( 2HeMH    

 Cell reaction is : 

 )10()025.0( 8 MHMH   ; VE 38.0cell  . 

85.  (a)  V 44.0/ 2 FeFeforEo . 

86.  (c) (Reduction potential of cathode) – (reduction potential of 
anode). 

87.  (a) The correct decreasing electrode potential order is : 

MgCaBaK ,,, . 

89.  (c) o
anode

o
cathode

o
cell EEE   

  V71.2)37.2(34.0  . 

90.  (b) Because flourine is most powerful reducing agent than other 
halogens. 

92.  (c) Aluminium forms a protective oxide layer but iron does not. 
93.  (d) The reduction potential of Zn is very higher than Cu. 

94.  (a) The pH of 0.1 M HCl and 0.1 M acetic acid is not the same, 

because HCl is a strong acid so its pH is less and 

COOHCH 3  is a weak acid, so its pH is more. 

95.  (d) The required reaction )2(   CuCuCu  can be 

obtained by using the following reactions. 

 VECueCu o

CuCu
15.0;

/
 

  …..(i) 

 VECueCu o

CuCu
34.0;2

/
 

  …..(ii) 

 Multiplying eq. (i) by 2 we get 

   CueCu 222    …..(iii) 

 15.021  FnFEG   

 CueCu   2    …..(iv) 

 34.022  FnFEG  

 Subtract the eq. (iv) from (iii) 

   CuCuCu 2  

 oEFnFEG  13  

 Also 213 GGG   

 )34.02()15.02(1  FFFEo  

 38.0oE  

 This is the value for the reaction 

   CuCuCu 2  
 But the given reaction is just reverse of it 

   cellE  for given reaction = + 0.38V. 

97.  (d) It connect two solutions and complete the circuit. 
98.  (a) Greater the oxidation potential, greater is the reactivity. 
99.  (b) Electrochemical series compare the relative reactivity of metals. 
100.  (d) Fuel cells are more efficient, free from pollution and they run 

till reactants are active. 

102. (c) o

CuCu

o

AgAg

o EEE   22 //
V46.080.034.0  . 

103. (a) Fe is placed above Cu in electrochemical series. 
104. (a) Lithium is the strongest reducing agent of the alkali metals. 
105. (d) Potassium is more electropositive element, because it is the 

only alkali metal among the given elements. 
106. (b) Aluminium forms a self protecting film of oxide to prevent 

corrosion. 

107. (a) )()( 2 aqs HZn   ⇌ )(2
2

)( gaq HZn   

  
2

2
0

][

][
log

2

059.





H

Zn
EE CellCell  

  When 42SOH is added then ][ H  will increase therefore 

CellE will also increases and equilibrium will shift towards 

right. 

108. (b) For XMXM    

  000
AnodeCathodeCell EEE  V11.033.044.0   

Reduction 

Oxidation 

Oxidation 

Reduction 
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  Since VECell 11.0)(0   is positive hence this reaction 

should be spontaneous. 

109. (a) cCellCell K
n

EE log
0591.00   

  At 298 K 0CellE  cK
n

O log
0591.0

591.0   

  10
0591.0

1591.0
log 


cK ; 1010110log Anti cK . 

110. (a) ||
2

1
2

HH   ||| AgAg  

  000
AnodeCathodeCell EEE 

0

2

1
/

0

/
2HHAgAg

EE
   

  .80.0)0.0()80.0( V  

111. (a) VEVE BA 43.123.2   

  So A will act as cathode in galvanic cell. Hence 

  AnodeCathodeCell EEE 0
BA EE   

  )43.1()23.2(   V66.3 . 

112. (b) 00
MgCu EE  hence Cu acts as cathode and Mg acts as anode. 

  000
MgCuCell EEE   V71.2)37.2()34.0(  . 

113. (b) In this cell Co is oxidised and it acts as anode and Ce acts as 
cathode. 

  000
AnodeCathodeCell EEE   )28.0(89.1 0  CellE  

  61.128.089.10 CellE Volts. 

114. (b) Given: JkJG 2120020.21   

  nFEG   

  .22.02196.0
965001

21200
VVE 


   

115. (b) ||1)||1(.| AgMAgmAgAg   

  
1.0

1
log

1

059.0
log

303.2

2

1 
c

c

nF

RT
ECell  

             Volt059.010log059.0  .  

116. (b) For this cell, reaction is: FeZnFeZn   22  

  
2

10 log
0591.0

c

c

n
EE  ; 

2

10 log
0591.0

c

c

n
EE   

  V32.0
10

10
log

2

0591.0
2905.0

3

2






. 

  cKE log
2

0591.00  ; 
0295.0

32.0

0591.0

232.0
log 


cK  

  
029510

32.0
 cK . 

117. (d) Al displaces H from  HCl but silver cannot it means Al is 
situated above the Ag in ECS, hence Al will acts as anode and 
Ag will act as cathode. 

  000
AnodeCathodeCell EEE   0

/

0

/ 3 AlAlAgAg
EE    

  0

/38.046.2
AlAl

E  ; VEAl 66.146.28.00  . 

118. (a) For   2
)(

2
)(

3
)()( 22 aqaqaqs SnFeFeSn  

  0

/

0

/

0
232  

FeFeSnSnCell EEE  )77.0()14.0(   

  VoltsE
Cell

91.0 . 

119. (d) I  get oxidised to 2I hence will form anode and 2
72OCr get 

reduced to 3Cr hence will form cathode. 

  000
AnodeCathodeCell EEE  ; 00

22
72

IOCrCell EEE    

  0

2
33.179.0 IE ; 79.033.10

2
IE ; VEI 54.00

2
 . 

120. (b) According to nernst's equation 

  
2

10 log
c

c

F

nRT
EE CellCell

  

  For   ClZnClZn atms 22
)1(2)(  

  ][ 2
1

 Znc  and ][2
 Clc   

  Hence to increase E, 1c  should be decreased and 2c  should 

be increased is ][ 2Zn  should be decreased and Cl should be 

increased. 
121. (c)  

Reduction 

 23
0 / MME  

Cell reaction 
 32

0 / MME

(Oxidation) 

– .41 V 2Cr  3Cr  
+ . 41 V 

+ 1.57 V 2Mn  3Mn  
– 1.57 V 

+ 0.77 V 2Fe  3Fe  
– 0.77 V 

+ 1.97 V 2Co  3Co  
– 1.97 V 

  As Cr  has maximum oxidation potential value, therefore its 
oxidation should be easiest. 

122. (a) Fe(s)   Fe2+ + 2e ;  oG1  

  2H+  + 2e + ½O
2
   H

2
O(l) ;  oG2  

         

  Fe(s) + 2H+ + ½O
2
   Fe2+ + H

2
O ; oG3  

  Applying, ooo GGG 321   

  oG3  = (2F  0.44) + (2F  1.23) 

  oG3  = (2  96500  0.44+ 2  96500  1.23) 

  oG3  = 322310 J 

   oG3  = 322 kJ 

128. (a) eq
o KRTG log303.2  or o

cell
o nFEG   

129. (a) Any redox reaction would occur spontaneously if the free 

energy change )( G  is negative. 

  oo nFEG   

  Where n  is the number of electrons involved, F  is the value 

of Faraday and oE  is the cell emf. oG  can be negative if 
oE  is positive. 

 

Corrosion 
 

2.  (d)  Rusting of iron is catalysed by ][ H . 

3. (d) 2HgCl  has corrosive action. It is highly poisonous. It 

sublimes on heating. It is, therefore, known as corrosive 
sublimate. 

4. (a) eFeFe 22   (anode reaction) 

   OHeOHO 442 22 (cathode reaction) 

  The overall reaction is  

  222 )(222 OHFeOHOFe   
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  2)(OHFe  may be dehydrated to iron oxide FeO , or further 

oxidised to 3)(OHFe  and then dehydrated to iron rust, 

32OFe . 
 

Critical Thinking Questions 
 

1.  (c) 0002 )126(  
ClNaNaClscm   .....(1) 

  0002 )152(  
BrKKBrscm   .....(2) 

  0002 )150(  
ClKKClscm   .....(3) 

  By equation (1)+(2) – (3) 

  
000

 
BrNaNaBr  

  12128150152126  molScm  

2.  (a) At cathode : HeH aq 222 )(    

                    OHOH 22
2

1
2   

                     OHeOH 22 2
2

1
2     

3.  (c) 2H  undergoes oxidation and )( AgAgCl  undergoes 

reduction. 
 

4.  (b) In this reaction 
020

2 FeZnZnFe 


  
  

 

 anodecathode EEEMF  )76.0(41.0 

35.0EMF V. 

5.  (c) .244 23 NOOHeHNO    In this equation all 

the atoms are balanced. For balancing added e3  to ... SHL  

we have,  NOOHeHNO  
23 234 . 

6. (a) 
)(

)(
log

2

059.0





Cu

Zn
EE o

cellcell  

  V10.1
1.0

1.0
log

2

059.0
10.1  . 

7.  (a) The tendency to gain electron is in the order  

  Z > Y > X 

 Thus  YeY ; eXX   . 

8.  (b) 

2

][
log

1

059.0

H

o
OPOP

P

H
EE



  

  atmPH H 1;10][
2

10   ; VEOP 59.0 . 

9.  (a.c,d)Decomposition of 22OH  is an example of exothermic 

reaction, negative catalysis and auto-oxidation. 

10. (a) 27 gm of Al is obtained by passing a current of  3 × 96500 C. 
   1 gm of Al is obtained by passing a current of 

.
27

96500
3 C  

   5.12 × 103 gm of Al is obtained by passing a current of 

100012.5
27

96500
3   

  = 1.83 × 107 C × 3 = 5.49 × 107C. 

11. (c)   NaClHClNaOACHOAC  

               7.3905.1262.4260.91   

12.  (d) 
2

2

1

1

EE


  ; 

93

270

3

1 


; kg901  . 

13. (c) Eq of Al = eq of 2H  

  

3

27

5.4
eq of 2H ;  

9

5.4
eq of 2H  

  222 HeH    

  eq. of 2H  = Number of moles × n factor 25.0
2
 Hn  

   4.22
2

5.0
2

HV ; LVH 6.5
2
  

14.  (c) The reaction taking place at anode is 

  2Cl–    Cl
2
    +    2e– 

           1 mole     2  96500 coulomb 

  Q = i . t = 1  30  60 = 1800 coulomb. 
  The amount of chlorine liberated by passing 1800 coulomb of 

electric charge g66.0
965002

7118001





 . 

 

Assertion & Reason 
 
1. (a) The nature of the cathode can affect the order of discharge of 

ions. 
2.  (b) 1 mole of silver = 1g equivalent of silver 

  1 mole of copper = 2g equivalent of copper 
  We know from Faraday's law of electrolysis that “The weight of 

ion deposited on an electrode is directly proportional to the 
quantity of electricity passed”. 

4. (d) Copper is present below hydrogen therefore hydrogen from 
HCl cannot be liberated by treating with copper. Hence 
assertion is false while reason is true. 

5.  (d)  Copper cannot liberate hydrogen from a dil. HCl solutions 
because it is situated below hydrogen in the reactivity series. 
Here both assertion and reason are false. 

6.  (d)  The formation of Zn is not possible by placing Cu plate in 

4ZnSO solution because Zn is placed above Cu in 

electrochemical series. Therefore, both assertion and reason are 
false. 

7.  (e)  Electrical conductivity of copper decreases with increase in 
temperature because the metallic conductivity is due to the 
motion of electrons. On increasing temperature the motion of 
electron increases which hinder in conductance of current. 
Hence, here assertion is false but the reason is true. 

8.  (a) Dry air is heavier than wet air because the density of dry air is 
more than water. 

9.  (e)  Copper is present below hydrogen therefore hydrogen from 
HCl  cannot be liberated by treating with copper. Hence, 
assertion is false while reason is true. 

10.  (a)  K and Cs emit electrons on exposure to light hence, both are 
used in photoelectric cells . Here, assertion and reason are true 
and reason is a correct explanation. 

12.  (b) We know, 
A

l
R  or 










A

l
R  , where proportionality 

constant  is called resistivity. If ml 1  and 21mA  , then 

R  i.e. Resistance = Resistivity. 

14.  (a) According to Kohlrausch law, “Limiting molar conductivity of 
an electrolyte can be represented as the sum of the individual 
contributions of the anion and cation of the electrolyte”. 

15.  (c)  One Faraday deposite one gram equivalent of the substance. 

16.  (b) Gold has higher reduction potential than the given metals. 

Hence 3AuCl will react with these metals. 

Oxidation 

Reduction 
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17.  (a) )()()()( 22 sCuaqZnaqCusZn    

  As the time passes, the concentration of 2Zn  keeps on 

increasing while the concentration of 2Cu keeps on 
decreasing. At the same time voltage of the cell keeps on 
decreasing. When there is no change in concentration of 

2Cu  and 2Zn ions, voltmeter gives zero reading and this 
state is known as equilibrium. 

18.  (e) A negative value of standard reduction potential means that 
oxidation takes place on this electrode with reference to SHE. 

19.  (a) A standard cell is one whose e.m.f. almost does not change 
with temperature. 

22.  (d) Identification of cathode and anode is done by the use of 
ammeter/voltmeter. Higher is the value of reduction potentials 
greater would be its oxidising power. 

23.  (b) If redox reaction is spontaneous, G  is –ve and hence 0E  is 

positive. 00 nFEG  cell  

24.  (a) Zinc metal which has a more negative electrode potential than 
iron will provide electrons in preference of the iron, and 
therefore corrode first. Only when all the zinc has been 

oxidised does the iron start to rust. 

25.  (a) Both assertion and reason are true and reason is the correct 
explanation of assertion. 

  Anode (oxidation) for eq.   eZnZn 22 , so 

  Excess of electrons and hence negatively charged while cathode 
is positively charged. 

26. (a) Both assertion and reason are true and reason is the correct 
explanation of assertion. 

  0

/

0

/ 23  
NiNiAuAu

EE V75.1)25.0(50.1   

27.  (c) Assertion is true but reason is false. Ions of inert electrolytes 
are not involved in any electrochemical change until they react 
chemically with the electrolytes in the two half-cells. 

28.  (d) Both assertion and reason are false. Potential difference is the 
difference between the electrode potential of the two electrodes 
of the cell when cell is under operation while emf is the 
potential difference generated by a cell when there is zero 
electron flow. 

 


