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OBJECTIVE QUESTIONS

Section (A) : Basic Terminology and Construction of Electrochemical Cell and Its
Repsentation, Salt Bridge

A-1.

A-3.

A-4.

A-5.

A-6.

Which of the following has been universally accepeted as a reference electrode at all temperatures and
has been assigned a value of zero volt?

(1) platinum electrode (2) copper electrode

(3) graphite electrode (4) standard hydrogen electrode

Which of the following statements is true for an electrochemical cell?
(1) Hz is anode and Cu is cathode (2) Hz is cathode and Cu is anode
(3) reduction occurs at Hz electrode (4) oxidation occurs Cu electrode

The equation representing the process by which standard reduction potential of zinc can be defined is :
(1) Zn**(s) + 2~ —> Zn (2) Zn(g9) —> Zn**(g) + 2e~
(3) Zn?*(g) + 2e~——> Zn (4) Zn?*(aq.) + 2e~—-> Zn(s)

Which is not true for a standard hydrogen electrode ?

(1) The hydrogen ion concentration is 1 M

(2) Temperature is 25°C

(3) Pressure of hydrogen is 1 atmosphere

(4) 1t contains a metallic conductor which does not absorb hydrogen.

Which of the following statement is wrong about galvanic cell ?
(1) cathode is positive charged (2) anode is negatively charged
(3) reduction takes place at the anode (4) reduction takes place at the cathode

In the galvanic cell Cu | Cu?*(1M)| | Ag*(1M) | Ag the electrons will travel in the external circuit :
(1) from Ag to Cu (2) from Cu to Ag
(3) electrons do not travel in the external circuit (4) in any direction

Section (B) : Application of Electrochemical Series

B-1.

B-2.

B-3.

B-5.

Adding powdered Pb and Fe to a solution containing 1.0 M is each of Pb?* and Fe?* ions would result into
the formation of

(1) More of Pb and Fe?* ions (2) More of Fe and Pb?* ions
(3) More of Fe and Pb (4) More of Fe?* and Pb?* ions
Which of the following displacement does not occur :

(1) Zn + 2H* - Zn?* + H2 D (2) Fe + 2Ag* > Fe?* + Ag |
(3) Cu + Fe?* > Cu** + Fe | (4) Zn + Pb?* - ZN?* + Pb |

The oxidation potential of Zn, Cu, Ag, H2 and Ni are 0.76, —0.34, —0.80, 0, 0.55 volt respectively. Which
of the following reaction will provide maximum voltage ?

(1) Zn + Cu?* —> Cu + Zn* (2) Zn + 2Ag* —> 2Ag + Zn%*

(3) Hz+ Cu?*—> 2H* + Cu (4) Hz + Ni?* —> 2H* + Ni

The metal that cannot be produced on reduction of its oxide by aluminium is:
(1) K (2) Mn (3) Cr (4) Fe

A correct electrochemical series can be obtained from K, Ca, Na, Al, Mg, Zn, Fe, Pb, H, Cu, Hg, Au, by
interchanging :
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(1) Al and Mg (2) Zn and Fe (3) Zn and Pb (4) PbandH

B-6. The standard reduction electrode potential value of the elements A, B and C 0.68, —2.50 and 0.50 V
respectively. The order of their reducing power is :
(H)A>B>C (2)A>C>B (3)C>B>A 4)B>C>A

B-7.  Red hot carbon will remove oxygen from the oxide AO and BO but not from MO, while B will remove
oxygen from AO. The activity of metals A, B and M in decreasing order is
(1))A>B>M 2)B>A>M 3YM>B>A 4)M>A>B

Section (C) : Concept of AG and Nernst Equation
C-1. The standard electrode potential for the reaction Ag* (aq) + e~ —> Ag(s)
Sn?*(aq) + 2e~ ——> Sn(s)
at 25°C are 0.80 volt and — 0.14 volt, respectively. The emf of the cell.
Sn | SnZ*(AM) | | Ag*(AM) | Ag is :
(1) 0.66 volt (2) 0.80 volt (3) 1.08 volt (4) 0.94 volt

C-2. For a redox reaction, Ox + ne — red, the Nernst equation has a form of :

RT [red] RT [red]
(L) E=E°+nF ¢n [OX] (2) E=E°— NF |n [OX]
RT [red] RT [red]
(3)E=E° - nF log [OX] (4)E=E°+ nF log [OX]
C-3.  Which of the following respresents the potential of silver wire dipped in to 0.1 M AgNO3 solution at 25°C?
(1) E°red (2) (E°red + 0.059) (3) (E°ox — 0.059) (4) (E°red — 0.059)
C-4.  The reduction electrode potential E, of 0.1 M solution of M* ions (E°rp = — 2.36 V) is :
(1)-241 (2) +2.41 (3)—4.82 (4) None
. . Py (N .
C-5.  The Reduction potential of hydrogen electrode ( "™ =1 atms; “H=0.1 M) at 25°C will be —
(1) 0.00 V (2) —0.059V (3)0.118 Vv (4) 0.059 Vv

Section (D) : Application Nernst Equation in Different type of Electrodes and Cells
D-1.  The emf of the cell

Ti| Ti* (0.0001M) | | Cu?*(0.01M) | Cu is 0.83 V

The emf of this cell will be increased by :

(1) Increase the concentration of Cu?* ions (2) Decreaseing the concentration of Ti*

(3) Increasing the concentration of both (4) (1) & (2) both

D-2.  When two half-cells of electrode potential of E1 and Ez are combined to form a cell of electrode potential
Es, then (when nz, n2 and nz are no. of electrons exchanged in first, second and combined half-cells) :

Eny +Eyny Eini —Ezny
2
(1) Es=E2-Ei (2) Es= N3 (3) Ez= M3 (4) E3=E1 + E2
D-3.  Which graph correctly correlates Ecen as a function of concentrations for the cell
Zn(s) + 2Ag*(aq) —> Zn?* (aq) + 2Ag(s), E%ei = 1.56 V
[zn*']

+12
Y-axis : Ecen, X-axis : logio [Ag']
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D-5.

D-6.

D-7.
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Co | Co?* (C2) || Co?* (C1) | Co for this cell, AG is negative if :
1)Cz>Ca (2)Ci>C2 (3)Ci=C2 (4) unpredictable

The standard electrode potentials of the two half cell are given below :
Ni2*+2e-=Ni;E°=-0.25V
n®*+2e-=7Zn;E°=-0.77V

The emf of cell formed by combining the two half cells would be :

(1) — 1.02 volt (2) + 0.52 volt (3) + 1.02 volt (4) - 0.52 volt
For a reaction A(s) + 2B* > A% + 2B Kc has been found to be 102, The E° cell is :

(1) 0.354 Vv (2) 0.708 V (3) 0.0098 V (4)1.36V
Which respresent a concertration cell ?

(1) Pt|Hz2 | HCI | | HCI | Pt | H2 (2) Pt| H2 | HCI | Cl2| Pt

(3) Zn | Zn?* || Cu?* | Cu (4) Fe | Fe*2 || Cu?* | Cu

Section (E) : Electrolysis and Applications of Electrolysis (Faraday's law)

E-1.

E-2.

E-3.

E-5.

E-6.

The electric charge for electrode deposition of one gram equivalent of a substance is :

(1) 1 amp/sec (2) 96,500 C/sec (3) 1 amp/hour (4) 96,500 C

The amount of an ion discharged during electrolysis is not directly proportional to :

(1) resistance (2) time

(3) current strength (4) electrochemical equivalent of the element

Which one is the correct equation that represents the first law of electrolysis ?
(m = mass, ¢ 7 current,t > time)
(1) mz =ct (2) m=czt (3) mc =zt (4) c =mazt

When one coulomb of electricity is passed through an electrolytic solution the mass deposited on the
electrode is equal to :
(1) equivalent weight  (2) molecular weight (3) electrochemical equivalent (4) one gram

W g of copper deposited in a copper voltameter when an electric current of 2 ampere is passed for 2
hours. If one ampere of electric current is passed for 4 hours in the same voltameter, copper deposited
will be :

1)W (2) Wi2 (3)wi/a (4) 2w

When the same electric current is passed through the solution of different electrolytes in series the
amounts of elements deposited on the electrodes are in the ratio of their :
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E-7.

E-8.

E-10.

E-11.

E-12.
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(1) atomic number (2) atomic masses (3) specific gravities (4) equivalent masses

The ratio of weights of hydrogen and magnesium deposited by the same amount of electricity from
aqueous H2S0O4 and fused MgSOs are :

1)1:8 (2)1:12 3)1:16 (4) None of these
Faraday's law of electrolysis fails when :

(1) Temperature is increased (2) Inert electrodes are used

(3) A mixture of electrolytes is used (4) In none of the above cases

An ion is reduced to the element when it absorbs 6 x 102 electrons. The number of equivalents of the
ion is:
(1) 0.10 (2) 0.01 (3) 0.001 (4) 0.0001

Electrolysis can be used to determine atomic masses. A current of 0.550 A deposits 0.55 g of a certain
metal in 100 minutes. Calculate the atomic mass of the metal if n = 3 :
(1) 100 (2) 45.0 (3) 48.25 (4) 144.75

How many minutes will it take to plate out 5.0 g of Cr from a Cr2(SOa)s solution using a current of 15 A ?
(Atomic weight : Cr = 52.0)
(1) 254 (2) 30 (3) 152 (4) 103

An electrolysis of a oxy tungsten complex ion using 1.10 A for 40 min produces 0.838 g of tungsten. What
is the charge of tungsten in the material ? (Atomic weight : W = 184)
(1)6 (2)2 (3)4 41

Section (F) : Faraday laws (Electrolysis)

F-1.

F-2.

F-3.

F-4.

F-5.

F-6.

In an electrolytic cell of Ag/AgNOs/Ag, when current is passed, the concentration of AGQNOs
(1) Increases (2) Decreases (3) Remains same (4) None of these

When a lead storage battery is discharged

(1) PbSO4 is formed (2) Pb is formed (3) SOz is consumed  (4) H2SO4 is formed

By the electrolysis of agueous solution of CuSOa, the products obtained at both the electrodes are
(1) Oz at anode and H: at cathode (2) Hz2 at anode and Cu at cathode

(3) Oz at anode and Cu at cathode (4) H2S20s at anode and O: at cathode

A spoon to be electroplated with gold should be :
(1) cathode (2) anode (3) electrolyte (4) none of these

Which of the substances Na, Hg, S, Pt and graphite can be used as electrodes in electrolytic cells having
agueous solution ?
(1) Hg and Pt (2) Hg, Pt and graphite (3) Na, S (4) Na, Hg, S

How many coulomb of electricity are consumed when 100 mA current is passed through a solution of
AgNOs for 30 minute during an electrolysis experiment :

(1) 108 (2) 18000 (3) 180 (4) 3000
During the electrolysis of fused NacCl, the reaction that occurs at the anode is

(1) Chloride ions are oxidized (2) Chloride ions are reduced

(3) Sodium ions are oxidized (4) Sodium ions are reduced
Afuel cellis :
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(1) The voltaic cells in which continuous supply of fuels are send at anode to give oxidation
(2) The votalic cell in which fuels such as : CH4, H2, CO are used up at anode
(3) It involves the reactions of H2 — Oz fuel cell such as :

Anode : 2H2 + 40H- ——>  4H,0(¢) + 4e

Cathode : O2 + 2H20(¢) + 4e ——> 40H-

(4) All of the above

A certain current liberated 0.504 g of hydrogen in 2 hours. How many grams of copper can be liberated

by the same current flowing for the same time in copper sulphate solution
(1)31.8¢g (2)16.0g 3)12.7g (4)635¢9

Section (G) : Electrical Conductance (Basic Definitions and Calculation of
Conductance of Different Mixtures)

G-1.

G-2.

G-5.

G-6.

The ionization constant of a weak electrolyte is 25 x 10-6 while the equivalent conductance of its 0.01 M
solution is 19.6 S cm? eqg?l. The equivalent conductance of the electrolyte at infinite dilution
(in Scm?eq?) will be :

(1) 250 (2) 196 (3) 392 (4) 384

If the specific resistance of a solution of concentration C g equivalent litre~! is R, then its equivalent
conductance is :

100R RC 1000 C

(1) C ) 1000 3) RC (4) 1000R

The specific conductance of a salt of 0.01 M concentration is 1.061 x 10-* molar conductance of the same
solution will be :
(1) 1.061 x 10 (2) 1.061 (3) 10.61 (4) 106.1

Which of the following solutions of NaCl will have the highest specific condutance ?
(1) 0.001 N (2)0.1N (3)0.01 N (4)1.0N

The molar conductance at infinite dilution of AgNOs, AgCl and NaCl are 116.5, 121.6 and 110.3
respectively. The molar conductances of NaNOs is :
(1) 111.4 (2) 105.2 (3) 130.6 (4) 150.2

Resistance of 0.1 M KCI solution in a conductance cell is 300 ohm and conductivity is 0.013 Scm~. The
value of cell constant is :
(1) 3.9cm™ (2)39 m? (3)3.9m? (4) None of these
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Section (H) : Kohlrausch Law and Its Applications

H-1.

H-2.

H-3.

H-4.

H-5.

H-6.

The specific conductivity of a saturated solution of AgCl is 3.40 x 107® ohm™ cm™ at 25 °C.
If Aag+ =62.3 ohm1cm2mol™ & Ac = 67.7 ohm~tcm2mol™, the solubility of AgCl at 25 °C is :
(1) 26x105M (2) 45x103M (3) 3.6 x105M (4) 3.6 x103M

At infinite dilution, the eq. conductannces of CHsCOONa, HCl and CH3sCOOH are 91, 426 and 391 mho
cm? respectively at 25°C, The eq. conductance of NaCl at infinite dilution will be :
(1) 126 (2) 209 (3) 391 (4) 908

The equivalent conductivity of 0.1 N CH3COOH at 25°C is 80 and at infinite dilution 400. The degree of
dissociation of CH3COOH is :
@1 (2)0.2 (3) 0.1 (4)0.5

The specific conductance of a 0.01 M solution of KCI is 0.0014 ohm~! cm at 25°C. its equivalent
conductance (cm? ohm= equiv?) is :
(1) 140 (2) 14 (3) 1.4 (4)0.14

The value of M for NH4Cl, NaOH and NaCl are 129.8, 248.1 and 126.4 ohm-! cm? mol-! respectively.

-

Calculate *m for NH4OH solution (in ohm-1 cm? mol-1)
(1) 215.5 (2) 251.5 (3) 244.7 (4) 351.5

Following curve for conductometric titration is obtained when:

. x = Equivalence point

Conduction —

Volume of Solutions —
(1) NaOH solution is added in to HCI solution
(2) NaOH solution is added in to CH3COOH solution
(3) NH4OH solution is added in to HCI solution
(4) NH4OH solution is added in to CHzCOOH solution

Section (1) : Comercial cells and corrosion :

I-1.

Rusting of iron is catalysed by which of the following
(1) Fe (2) O2 (3) Zn (4) H*

Corrosion of iron is essentially an electrochemical phenomenon where the cell reactions are
(1) Fe is oxidised to Fe?* and dissolved oxygen in water is reduced to OH-

2—
(2) Fe is oxidised to Fe3* and H20 is reduced to 0z

2
(3) Fe is oxidised to Fe?* and H20 is reduced to 02
(4) Fe is oxidised to Fe?* and H20 is reduced to O2

Which of the following cell is used in Cars and Bikes ?
() Leclanche cell (2) CH4-0O2 fuel cell (3) Daniel cell (4) Lead storage battery
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PART -1: OBJECTIVE QUESTIONS

1. Given : E°(Cu?* | Cu) = 0.337 V and E° (Sn?* | Sn) = — 0.136 V. Which of the following statements is
correct?
(1) Cu?* ions can be reduced by H2(g) (2) Cu can be oxidized by H*
(3) Sn?* ions can be reduced by Hz(g) (4) Cu can reduce Sn?*
2. How much will the potential of a hydrogen electrode change when its solution initially at pH = 0 is
neutralised to pH =7 ?
(1) Increase by 0.059 V (2) Decrease by 0.059 V
(3) Increase by 0.41V (4) Decrease by 0.41V
3. How many electrons flow when a current of 5 amperes is passed through a conductor for 200 seconds?
(1) 6.214 x 1022 (2) 6.0241 x 10 (3) 6.241 x 1022 (4) 6.0241 x 1022
4, The products formed when an aqueous solution of NaBr is electrolyzed in a cell having inert eletrodes
are:
(1) Na and Br2 (2) Na and O2 (3) Hz, Brz and NaOH  (4) H2 and Oz
5. The weight of silver (eq. wt = 108) displaced by that quantity of current which displaced 5600 ml. of
hydrogen at STP is :
(1)54¢9 (2) 108 g (3)5.4¢g (4) None of these
6. In the adjacent diagram the electrolytic cell contains 1 L of an aqueous 1 M Copper (ll) sulphate solution.
If 0.4 mole of electrons passed through of cell, the concentration of copper ion after passage of the charge
will be
+ —
i
e e
— ICuE = JCy
— = XTuSO- — —
—— = = =
(1)0.4M (2)0.8 M (3)1.0M 4 1.2M
7. A solution containing one mole per litre of each Cu(NOs)2; AgNOs; Hg2(NOs)z; is being electrolysed by
using inert electrodes. The values of standard electrode potentials in volts (reduction potentials) are:
Ag/Ag*=-0.80V, Hg/Hg>**=-0.79V, Cu/Cu**=-0.34V, Mg/Mg+t =+ 2.37 V
With increasing voltage, the sequence of deposition of metals on the cathode will be :
(1) Ag, Hg, Cu, Mg (2) Mg, Cu, Hg, Ag (3) Ag, Hg, Cu (4) Cu, Hg, Ag
8. In H2—0O:2 fuel cell the reaction occuring at cathode is :
(1) 2H20+O2+4e- —> 40H- (2) 2H2+02 —> 2H20(l)
1
(3) H* + OH- —> H20 (4 H* + e- =—> 2 Hp,

9. Which process involves corrosion ?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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(1) Brown deposits on iron articles (2) Green deposits on battary terminals
(3) Black deposits on silver coin (4) All of the above

The corrosion of iron object is favaoured by :
(1) Presence of H* ion (2) Presence of moisture in air
(3) Presence of impurities in iron object (4) All of the above

Chlorine gas is passed into a solution containing KF, KI, and KBr and CHCIs is added. The initial colour
in CHCls layer is :

(1) Violet due to formation of I2 (2) Orange due to formation Br:

(3) Colourless due to formation of F2 (4) No colour change due to no reaction

A hydrogen electrode placed in a buffer solution of CH3COONa and CH3COOH in the ratios of x : y and
y : X has electrode potential values E:1 volts and E: volts, respectively at 25°C. The pKa values of acetic
acid is (Ei1 and Ez are oxidation potentials)

E,+E, E, -E; E,+E, E,-E,

(1) 0.118 (2) 0118 (3)- 0.118 (4) 0118

if B Fe? sre = _ 0.441V and Ererrer - 0.771 V, the standard EMF of the reaction
Fe + 2Fe3* —> 3Fe?*

will be:

(1) 1.212V (2)0.111V (3) 0.330 V (4) 1.653 V

In a salt bridge, KCl is used because:

(1) itis an electrolyte

(2) it is good conductor of electricity

(3) the transport number of K* and CI- ions are nearly same or both have same ionic mobility
(4) it is ionic compound

By how much will the potential of half cell Cu2* / Cu change if the solution is diluted to 100 times at 298K
(1) Increases by 59 mV (2) Decreases by 59 mV
(3) Increases by 29.5 mV (4) Decreases by 29.5 mV

The weight ratio of Al and Ag deposited using the same quantity of current is:
(1) 9:108 (2)2:12 (3)108:9 (4)3:8

Electro chemical equivalent of a substance is 0.0006735 ; its eq. wt. is :
(1) 65 (2) 67.35 (3) 130 (4) cannot be calculated

When molten lithium chloride (LiCl) is electrolyzed, lithium metal is formed at the cathode. If current
efficiency is 75% then how many grams of lithium are liberated when 1930 C of charge pass through the
cell : (Atomic weight : Li = 7)

(1) 0.105 (2) 0.120 (3)0.28 (4) 0.240

A 1 M solution of H2SOu is electrolyzed. Select right statement with products at anode and cathode
respectively

Given : 2S04 — S0 + 2 ;E°=-2.01V
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H20(¢/) — 2H* (aq) + 1/204(g) + 2~ ; Eo=—-123V

(1) concentration of H2SO4 remain constant ; Hz, Oz

(2) concentration of H2SO4 increases ; Oz, Hz

(3) concentration of H2SO4 decreases ; Oz, H2

(4) concentration of H2SO4 remains constant ; S20s?", H2

A solution of sodium sulphate in water is electrolysed using inert electrodes. The products at the cathode
and anode are respectively

(1) Hz, O2 (2) Oz, H2 (3) Oz, Na (4) Oz, SO2

During electrolysis of fused calcium hydride, the hydrogen is produced at :

(1) Cathode (2) Anode

(3) Hydrogen is no liberated at all (4) Hz produced reacts with oxygen to form water

The passage of current liberates Hz at cathode and Cl. at anode the solution:
(1) CuSOa4 (aq) (2) CuCl2 (aq.) (3) NaCl(aq.) (4) Water

Electrolysis of a solution of MNSO4 in aqueous sulphuric acid is a method for the preparation of MnOz:.
Passing a current of 27A for 24 hours gives 1kg of MnOz. The current efficiency in this process is :
(1) 100% (2) 95.185% (3) 80% (4) 82.951%

When the electric current is passed through a cell having an electrolyte, the positive ions move towards
cathode and negative ions towards the anode. If the cathode is pulled out of the solution

(1) the positive and negative ions will move towards anode

(2) the positive ions will start moving towards the anode while negative ions will stop moving

(3) the negative ions will continue to move towards anode while positive ions will stop moving

(4) the positive and negative ions will start moving randomly

Assertion : E%en = 0 for a chloride ion concentration cell.

RT [Cllins

Reason : For this concentration cell where Ecen = NF In [CF Jrus

(1) Both assertion and reason are correct, and the reason is the correct explanation for the assertion
(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reason is correct

(4) Both are assertion and reason are incorrect

Assertion : Conductivity always increases with the decreased in concentration both the weak and strong
electrolytes.

Reason : No. of ions per unit volume linearly decreases in both electrolytes.

(1) Both assertion and reason are correct, and the reason is the correct explanation for the assertion

(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reason is correct

(4) Both are assertion and reason are incorrect

Assertion : If SRP of substance is —0.5 V then reduction of substance is possible only in basic medium.
Reason : SRP of water is —0.8274 V and at reduction potential is zero at pH = 7.

(1) Both assertion and reason are correct, and the reason is the correct explanation for the assertion

(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reason is correct

(4) Both are assertion and reason are incorrect

PART -1 : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)
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OFFLINE JEE(MAIN)

1. For the following cell with hydrogen electrodes at two different pressure piand p2,
Pt| Hz(g) | H*(aq) | H2(g) | Pt
p1 1M p2

emf is given by : [AIEEE-2002, 3/225]
R—FTIoge& %Ioge& R—FTIogep—2 %Iogep—2
(1) P2 ) P2 3) P4 4) P4
2. Which of the following reactions is possible at anode : [AIEEE-2002, 3/225]
(1) 2 Cr3* + 7TH20 - Cr207%~ + 14H* (2) F2 > 2F
1
(3) 202+ 2H* > H20 (4) displacement reaction
3. For a cell given below : [AIEEE-2002, 3/225]
Ag | Ag*|| Cu?*| Cu
- +
Ag*+e —> Ag E°=x
Cu?* + 2e-—> Cu, E°=vy
The value of E%el IS :
(1) x + 2y (2) 2x +y (3) y —x (4)y—-2x
4, Conductance (with unit Siemens S) is directly proportional to area of the electrode plates and the
concentration of the solution in the cell and is inversely proportional to the separation between the
electrode plates. Then the unit of the constant of proportionality is : [AIEEE-2002, 3/225]
(1) Sm mol. (2) Sm?2 mol-L. (3) S2m?2 mol. (4) S?m2 mol1.
5. For a cell reaction involving a two electron change, the standard emf of the cell is found to be 0.295 V at
25°C. The equilibrium constant of the reaction at 25°C will be : [AIEEE-2003, 3/225]
(1) 1 x 10710 (2) 29.5 x 102 (3) 10 (4) 1 x 1010
6. Standard electrode potentials of three metals A, B and C are + 0.5V, — 3.0 V and — 1.2 V respectively.
The reducing power of these metals is in the order : [AIEEE-2003, 3/225]
(1)B>C>A (2)A>B>C (3)C>B>A 4)A>C>B
7. Consider the following E° values :
EO 3+ 2+ EO 2+
Fe'fIFe™” =+ 077V ; sn"isn=_0.14 V
Under standard conditions, the cell potential for the reaction given below is : [AIEEE-2004, 3/225]
Sne) + 2Fe% (ag) > 2Fe**(aq) + SN**(aq)
(1) 1.68V (2) 1.40V (3)0.91V (4)0.63V
8. The limiting molar conductivities A° for NaCl, KBr and KCl are 126, 152 and 150 S cm? mol-! respectively.
The value of A° for NaBr is : [AIEEE-2004, 3/225]
(1) 128 S cm? mol* (2) 176 S cm? mol (3) 278 S cm? mol (4) 302 S cm? mol
9. In a cell that utilizes the reaction Zne) + 2HYaq) = Zn?*(aq) + Ha(g),
addition of H2SO4 to cathode compartment will : [AIEEE-2004, 3/225]

(1) lower the E and shift equilibrium to the left.
(2) lower the E and shift the equilibrium to the right.
(3) increase the E and shift the equilibrium to the right.
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(4) increase the E and shift the equilibrium to the left.

S . :
The ~M"/M* yalues for Cr, Mn, Fe and Co are — 0.41, + 1.57, + 0.77 and + 1.97 V respectively. For which

one of these metals, the change in oxidation state from +2 to +3 is easiest :[AIEEE-2004, 3/225]
(1) Cr (2) Mn (3) Fe (4) Co

The highest electrical conductivity among the following aqueous solutions is of ;: [AIEEE-2005, 3/225]
(1) 0.1 M acetic acid (2) 0.1 M chloroacetic acid
(3) 0.1 M fluoroacetic acid (4) 0.1 M difluoroacetic acid

Aluminium oxide may be electrolysed at 1000°C to furnish aluminium metal (At.Mass of Al = 27 amu ;
1 Faraday = 96,500 Coulombs). The cathode reaction is Al** + 3e~ - AI°. To prepare 5.12 kg of aluminium

metal by this method, one would require : [AIEEE-2005, 3/225]
(1) 5.49 x 107 C of electricity (2) 1.83 x 107 C of electricity
(3) 5.49 x 10 C of electricity (4) 5.49 x 1010 C of electricity
AP Al
The molar conductivities “*NaOAc and “*HCI at infinite dilution in water at 25°C are 91.0 and

0
426.2 Scm?/mol respectively. To calculate Aronc , the additional value required is :[AIEEE-2006, 3/165]

0
1) Ano 2) Ak (3) ARaoH (4) ARaci

Given data is at 25°C :
Ag+I->Agl+e;E°=0.152V
Ag > Ag*+e;E°=-0.800V

0.474
What is the value of log Ksp for Agl : (Take 0.059 - 8.065) [AIEEE-2006, 3/165]
(1)-8.12 (2) +8.612 (3)—37.83 (4)-16.13

The equivalent conductances of two strong electrolytes at infinite dilution in H20 (where ions move freely
through a solution) at 25°C are given below : [AIEEE-2007, 3/120]

A2 _ 0 .
CH,COONa — 91 0 Scm2/equiv. and  “*HCI = 426.2 Scm2/equiv
What additional information/quantity one needs to calculate A° of an aqueous solution of acetic acid :

o

A
(1) The limiting equivalent conductance of H* () (2) N° of chloroacetic acid (CICH2COOH)
(3) A° of NaCl (4) A° of CH3COOK

The cell Zn | Zn%+ (1M) || Cu?* (IM) | Cu : (E°cen = 1.10 V) was allowed to completely discharge at 298 K.

kel

1.1
Cu2+ o
The relative concentration of Zn?* to Cu?* { } is : (Take 0.059 - 18.65) [AIEEE-2007, 3/120]
(1) 10%73 (2) 9.65 x 104 (3) antilog (24.08) (4) 37.3
0 0

E EC ,,
Given: cficr=_072, Fe*'iFe=_042V
2.303R(298)

The potential for the cell Cr | Cr3+(0.1 M) || Fe2*(0.01 M) | Fe at 298 K is : (Take F =0.06)
[AIEEE-2008, 3/105]
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22.

23.

24,

25.

26.

27.

28.
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(1) 0.339 V (2) —0.339 V (3)-0.26 V (4) 0.26 V
EC EC
Given: Fe’'/Fe =_ 0,036V, Fe’ /Fe=_0.439V [AIEEE-2009, 8/144]
Felt Felt
The value of standard electrode potential for the change, % +e-—-= (29 wjl|l be :
(1) 0.385V (2) 0.770V (3) -0.270V (4) -0.072V
The Gibbs energy for the decomposition of Al.Os at 500°C is as follows : [AIEEE-2010, 4/144]
2 4

3 ALOs > 3Al+ 0O2; &G = + 966 kJmol-. The potential difference needed for electrolytic reduction of
Al203 at 500°C is at least :

(1)45V (2)3.0V (3)25V (4)5.0Vv
The reduction potential of hydrogen half-cell will be negative, if : [AIEEE-2011(1), 4/120]
(1) p(H) =1 atmand [H*]=2.0 M (2) pH) =1 atmand [H*]=1.0M
(3) p(H2) =2 atmand [H*] =1.0 M (4) p(Hz) =2 atm and [H*] =2.0 M
The standard reduction potentials for Zn?*/Zn, Ni®*/Ni and Fe?*/Fe are —0.76, —0.23 and -0.44 V
respectively. The reaction X + Y2* - X?* + Y will be spontaneous, when : [AIEEE-2012, 4/120]
(1) X=Ni, Y =Fe (2) X=Ni,Y=2Zn (3)X=Fe,Y=2n (4) X=2n,Y =Ni
Given: [JEE(Main)-2013, 4/120]
0 0
Eorior= o 7av ; B0, i 1.51V

0 ) s EO
Cr07 /e _ 33y CICT — 136y
Based on the data given above, strongest oxidising agent will be :
(1) Cl (2) Cr8* (3) Mnz* (4) MnO4~

Resistance of 0.2 M solution of an electrolyte is 50 Q. The specific conductance of the solution is 1.4 S
m-L. The resistance of 0.5 M solution of the same electrolyte is 280 Q. The molar conductivity of 0.5 M

solution of the electrolyte in S m2 mol- is : [JEE(Main)-
2014, 4/120]
(1) 5x 10 (2) 5x10° (3) 5x 103 (4) 5 x 10?

The equivalent conductance of NaCl at concentration C and at infinite dilution are Ac and A, respectively.
The correct relationship between Ac and A- is given as : (where the constant B is positive)
[JEE(Main)-2014, 4/120]

(1) Ac = A= + (B)C (2) Ac = A — (B)C @) Ac=Ae—®)YC (@) Ac=An+(B)VC

The metal that cannot be obtained by electrolysis of an aqueous solution of its salts is :
[JEE(MAIN)-2014, 4/120]

(1) Ag (2) Ca (3) Cu (4) Cr

Given below are the half-cell reactions : [JEE(Main)-2014, 4/120]

Mn2* + 2e-—> Mn ; E°=-1.18 V

2(Mn3* + e~ —> Mn2*) ; E° = +1.51 V

The E° for 3Mn?* —> Mn + 2Mn3* will be :

(1) —2.69 V ; the reaction will not occur (2) —=2.69 V ; the reaction will occur
(3) —0.33 V ; the reaction will not occur (4) —0.33 V ; the reaction will occur

Two Faraday of electricity is passed through a solution of CuSQas. The mass of copper deposited at the
cathode is : (at. mass of Cu = 63.5 amu) [JEE(Main)-2015, 4/120]
1)0g (2)63.5¢9g 3 2g (4) 1279

Galvanization is applying a coating of : [JEE(Main)-2016, 4/120]



_CHEMISTRY FOR JEE | ELECTROCHEMISTRY

29.

v

(1) Cr (2) Cu 3) Zn (4) Pb

Given

Q

Sewier 2136y, Forior= 074y

ECI’ZO? fCrdt =1.33 V, EMnO; /Mn2* =151V
Among the following, the strongest reducing agent is : [JEE(Main)-2017, 4/120]
(1) Mn2* (2) Cr3+ (3) CI- (4) Cr

E

ONLINE JEE(MAIN)

o

The standard electrode potentials (EM"M) of four metals A, B, C and D are —-1.2 V, 0.6 V, 0.85 V and
—0.76 V, respectively. The sequence of deposition of metals on applying potential is :

[JEE(Main) 2014 Online (09-04-14), 4/120]
(1)A,C,B,D (2)B,D,C, A (3)C,B,D, A (4)D,A, B, C

A current of 10.0 A flows for 2.00 h through an electrolytic cell containing a molten salt of metal X. This
results in the decomposition of 0.250 mol of metal X at the cathode. The oxidation state of X in the molten
saltis : (F = 96,500 C) [JEE(Main) 2014 Online (09-04-14), 4/120]

@1+ 22+ (3)3+ 4)4+

Given : Fe3* (aq) + e~ > Fe?* (aq) ; EC=+0.77 V

AB* (aq) + 3e~ > Al(s); E° =-1.66 V

Brz (aq) + 2e- - 2Br-; E°=+1.09 V
Considering the electrode potentials, which of the following represents the correct order of reducing
power ? [JEE(Main) 2014 Online (11-04-14), 4/120]
(1) Fe?* < Al < Br- (2) Br < Fe2* < Al (3) Al < Br-< Fe% (4) Al < Fe2* < Br-

How many electrons would be required to deposit 6.35 g of copper at the cathode during the electrolysis

of an aqueous solution of copper sulphate ? (Atomic mass of copper = 635 u,

Na = Avogadro's constant). [JEE(Main) 2014 Online (12-04-14), 4/120]
Ny Ny Ny Na

(1) 20 (2 10 3 ° 4 2

A variable, opposite external potential (Eex:) is applied to the cell Zn|Zn?* (1 M) || Cu?* (1M) | Cu, of
potential 1.1 V. When Eext < 1.1 V and Eext > 1.1 V respectively electrons flow from :

[JEE(Main) 2015 Online (10-04-15), 4/120]
(1) Cathode to anode in both cases (2) cathode to anode and anode to cathode
(3) anode to cathode and cathode to anode (4) anode to cathode in both cases

At 298 K, the standard reduction potentials are 1.51 V for MnOs- | Mn?*, 1.36 V for Cl2|CI-, 1.07 V for Br2

(RT =0.059 VJ
| Br, and 0.54 V for I2| I-. At pH = 3, permanganate is expected to oxidize :
[JEE(Main) 2015 Online (11-04-15), 4/120]
(1) Cl-, Br-and I- (2) Br-and I- (3) Cl- and Br- (4) 1- only



_CHEMISTRY FOR JEE | ELECTROCHEMISTRY

7.

10.

11.

12.

v

What will occur if a block of copper metal is dropped into a beaker containing a solution of 1M ZnSO4?
[JEE(Main) 2016 Online (09-04-16), 4/120]

(1) The copper metal will dissolve and zinc metal will be deposited.

(2) The copper metal will dissolve with evolution of oxygen gas.

(3) The copper metal will dissolve with evolution of hydrogen gas.

(4) No reaction will occur.

Identify the correct statement : [JEE(Main) 2016 Online (10-04-16), 4/120]
(1) Corrosion of iron can be minimized by forming an impermeable barrier at its surface.

(2) Iron corrodes in oxygen-free water.

(3) Iron corrodes more rapidly in salt water because its electrochemical potential is higher.

(4) Corrosion of iron can be minimized by forming a contact with another metal with a higher reduction
potential.

What is the standard reduction potential (E°) for Fe3* 5 Fe ?
Given that : [JEE(Main) 2017 Online (08-04-17), 4/120]

a

E 2+
Fe?* + 2e-—> Fe; Fe" /Fe=_047V

o

Fed + e~ Fe?t: Brere Erore =+0.77V

(1) +0.30V (2) -0.057 V (3) + 0.057 V (4)-0.30V

Consider the following standard electrode potentials (E° in volts) in aqueous solution :

Element M3t/ M M* /M [JEE(Main) 2017 Online (08-04-17), 4/120]
Al —-1.66 +0.55

T +1.26 -0.34

Based on these data, which of the following statements is correct ?

(1) Al* is more stable than AlI3* (2) TI¥* is more stable than Al3*

(3) TI* is more stable than Al3* (4) TI* is more stable than Al*

Which of the following ions does not liberate hydrogen gas on reaction with dilute acids ?
[JEE(Main) 2017 Online (09-04-17), 4/120]
(1) Mn2* (2) Tiz+ (3) v& (4) Crz

To find the standard potential of M3*/M electrode, the following cell is constituted :

Pt/ M/ M3 (0.001 mol L) / Ag* (0.01 mol L%)/Ag

The emf of the cell is found to be 0.421 volt at 298 K. The standard potential of half reaction
M3* + 3e-—> M at 298 K will be : [JEE(Main) 2017 Online (09-04-17), 4/120]

Ag'inag

(Given at 298 K = 0.80 volt)
(1) 0.32 Volt (2) 0.66 Volt (3) 0.38 Volt (4) 1.28 Volt

PART -1l : JEE (ADVANCED)/IT-JEE PROBLEMS (PREVIOUS YEARYS)

* Marked Questions may have more than one correct option.

1.

The emf of the cell, Zn | Zn?*(0.01 M) || Fe?*(0.001 M) | Fe

at 298 K is 0.2905 V. Then the value of equilibrium constant for the cell reaction is:[JEE 2004, 3/84]
0.32 0.32 0.26 0.32

A) ©0.0295 (B) 1(0.0295 ©) 100.0295 (D) 100.059
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2.

The half cell reactions for rusting of iron are :
1
2H*+202+2e — H20; E°=+1.23V & Fe?* +2e- — > Fe;E°=-0.44V
AGP (in kd/mol) for the overall reaction is : [JEE 2005, 3/84]
(A)—76 (B) — 322 (C)-122 (D) - 176

Comprehension # 1

Chemical reactions involve interaction of atoms and molecules. A large number of atoms/molecules
(approximately 6.023 x 1023) are present in a few grams of any chemical compound varying with its
atomic/molecular masses. To handle such large number conveniently, the mole concept was introduced.
This concept has implications in diverse areas such as analytical chemistry, biochemistry,
electrochemistry and radiochemistry. The following example illustrates a typical case, involving
chemical/electrochemical reaction, which requires a clear understanding of the mole concept.

A 4.0 molar aqueous solution of NaCl is prepared and 500 mL of this solution is electrolysed. This leads
to the evolution of chlorine gas at one of the electrodes.

(Given : Atomic masses : Na = 23, Hg = 200 ; 1 Faraday = 96500 coulombs)

Now answer the following three questions :

The total number of moles of chlorine gas evolved is : [JEE 2007, 4/162]
(A)0.5 (B) 1.0 (©) 20 (D) 3.0

If the cathode is Hg electrode, the maximum weight (in g) of amalgam formed from this solution is :
[JEE 2007, 4/162]

(A) 200 (B) 225 (C) 400 (D) 446
The total charge (in coulombs) required for complete electrolysis is : [JEE 2007, 4/162]
(A) 24125 (B) 48250 (C) 96500 (D) 193000

Comprehension # 2

Redox reactions play a pivoted role in chemistry and biology. The values of standard redox potential (E®)
of two half-cell reactions decide which way the reaction is expected to proceed. A simple example is a
Daniel cell in which zinc goes into solution and copper gets deposited. Given below is a set of half-cell
reactions (acidic medium) along with their E° values with respect to normal hydrogen electrode. Using
this data, obtain the correct explanations to questions 18 - 19.

I2+2e-—> 2I- E°=0.54V

Clz + 2e-—> 2CI- E°=1.36V

Mn3* + e~ —> Mn?* E°C=150V

Fed* + e-—> Fe?* E°C=0.77V

O2 + 4H* + 4e~—> 2H20 Ec=1.23V
Among the following, identify the correct statement : [JEE 2007, 4/162]
(A) Chloride ion is oxidised by O2 (B) Fe?* is oxidised by iodine
(C) lodine ion is oxidised by chlorine (D) Mn?* is oxidised by chlorine
While Fe3* is stable, Mn3* is not stable in acid solution, because : [JEE 2007, 4/162]
(A) Oz oxidises Mn?* to Mn3* (B) Oz oxidises both Mn?* to Mn3* and Fe?* to Fe®*
(C) Fe®* oxidises H20 to O2 (D) Mn3* oxidises H20 to O2

Electrolysis of dilute aqueous NaCl solution was carried out by passing 10 milliampere current.The time
required to liberate 0.01 mole of Hz gas at the cathode is : (1 Faraday = 96500 C) [JEE 2008, 3/163]
(A) 9.65 x 10* sec (B) 19.3 x 10* sec (C) 28.95 x 10* sec (D) 38.6 x 10* sec

Comprehension # 3
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10.

11.

12.

The concentration of potassium ions inside a biological cell is at least twenty times higher than the
outside. The resulting potential difference across the cell is important in several processes such as
transmission of nerve impulses and maintaining the ion balance. A simple model for such a concentration
cell involving a metal M is :

M(s) | M*(aq ; 0.05 molar) || M*(aq ; 1 molar) | M(s)

For the above electrolytic cell, the magnitude of the cell potential is | Ece| = 70 mV.

Now answer the following two questions :

For the above cell : [JEE 2010, 3/163]
(A) Ecel <0;0G >0 (B) Ecell >0 ; AG <0 (C) Ecel <0;AG°>0 (D) Ecell >0;AG°<0

If the 0.05 molar solution of M* is replaced by a 0.0025 molar M* solution, then the magnitude of the cell
potential would be : [JEE 2010, 3/163]
(A) 35 mV (B) 70 mV (C) 140 mV (D) 700 mV

AgNOs(ag.) was added to an aqueous KCI solution gradually and the conductivity of the solution was
measured. The plot of conductance (A) versus the volume of AgNQOs is : [JEE 2011, 3/180]

>
=

>
>

|
I
! I
! ; I I
volume volume volume volume

(P) (Q) (R) (S)
(A) (P) (B)Q €) (R) (D) (S)
Consider the following cell reaction : [JEE 2011, 3/180]
2Fe (s) + 02 (g) + 4H* (aq) —> 2Fe?* (aq) + 2H20 () ; E°=1.67V

At [Fe?*] = 103 M, P(O2) = 0.1 atm and pH = 3, the cell potential at 25°C is :
2.303R(298)

(Take F =0.06)
(A) 1.47 V (B)1.77V (C)1.87V (D) 1.57 V

Comprehension # 4

13.

14.

15.

The electrochemical cell shown below is a concentration cell.

M|M?2* (saturated solution of a sparingly soluble salt,MX2)|| M?* (0.001 mol dm~3) |M

The emf of the cell depends on the difference in concetration of M2* ions at the two electrodes. The emf
of the cell at 298 is 0.059 V

The solubility product (Ksp ; in mol® dm~°) of MX2 at 298 K based on the information available in the given
concentration cell is : (Take 2.303x R x 298/F = 0.059 V) [IT-JEE 2012, 3/66]
(A)1x1015 (B) 4 x 10715 (C)1x10-% (D) 4 x 1012

The value of AG (in kJ mol-?) for the given cell is : (Take 1F = 96500 C molt)  [IIT-JEE 2012, 3/136]
(A)-5.7 (B) 5.7 (C)11.4 (D)-114

The standard reduction potential data at 25°C is given below. [JEE(Advanced) 2013, 3/120]
E° (Fe3*.Fe?*) =+0.77 V;

E° (Fe?*.Fe) =-0.44V;

E° (Cu?*.Cu)=+0.34V;

E° (Cu*.Cu) =+0.52V;

E° (O2(g) + 4H*+ 4e~ - 2H20) =+1.23V;

E° (O2(g) + 2H20 + 4e- > 40H) =+ 040V
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16.

17.

18.

19.

E° (Cré*.Cr) =-0.74 V;

E° (Cr?*.Cr) =-0.91V

Match E° of the rebox pair in List | with the values given in List Il and select the correct answer using the
code given below the lists :

List-I List-ll
P. E° (Fe®* Fe) 1. -0.18V
Q. E° (4H20 === 4H*+ 40H") 2. -04V
R E° (Cu?*+ Cu > 2Cu*) 3. -0.04V
S E°(Cr3*, Crt?) 4, -0.83V
Codes

P Q R S P Q R S
(A) 4 1 2 3 (B) 2 3 4 1
(©) 1 2 3 4 (D) 3 4 1 2
In a galvanic cell, the salt bridge [JEE(Advanced) 2014, 3/120]
(A) does not participate chemically in the cell reaction.
(B) stops the diffusion of ions from one electrode to another.
(C) is necessary for the occurrence of the cell reaction.
(D ensures mixing of the two electrolytic solutions.
For the following electrochemical cell at 298 K, [JEE(Advanced) 2016, 3/124]
Pt(s) | Hz (g, 1 bar) | H* (aq, 1 M) || M**(aq) | M*(aq) | Pt(s)

[MZ"(BQ)}
M4+(aq)

Ecei= 0.092 V when =10%

E° RT
Given: M"/M* =0151V;2303 F =0.059V
The value of x is
(A) -2 (B)-1 ©)1 (D) 2

The conductance of a 0.0015 M aqueous solution of a weak monobasic acid was determined by using a
conductivity cell consisting of platinized Pt electrodes. The distance between the electrodes is 120 cm
with an area of cross section of 1 cm?2. The conductance of this solution was found to be 5x10-7S. The
pH of the solution is 4. The value of limiting molar conductivity (An°) of this weak monobasic acid in
aqueous solution is Z x 102 S cm~t mol-L. The value of Z is : [JEE(Advanced) 2017, 3/124]

For the following cell, [JEE(Advanced) 2017, 3/124]
Zn(s) | ZnSOu4(aq) || CuSO4 (aq) | Cu(s)
when the concentration of Zn?* is 10 times the concentration of Cu?*, the expression for AG (in J mol?)
is : [F is Faraday constant; R is gas constant; T is temperature; E°(cell) = 1.1 V]
(A)2.303RT+11F (B)1.1F (C)2.303RT-22F (D)-2.2F
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-Additional Problems For Self Practice (APSP)‘

v

Marked Questions may have for Revision Questions.

PART -1: PRACTICE TEST PAPER

This Section is not meant for classroom discussion. It is being given to promote self-study and self
testing amongst the Resonance students.

Max. Marks : 120 Max. Time : 1 Hr.

Important Instructions

1. Thetestis of 1 hour duration.

2. The Test Booklet consists of 30 questions. The maximum marks are 120.

3. Each question is allotted 4 (four) marks for correct response.

4. Candidates will be awarded marks as stated above in Instructions No. 3 for correct response of each
guestion. ¥ (one fourth) marks will be deducted for indicating incorrect response of each question. No
deduction from the total score will be made if no response is indicated for an item in the answer sheet.

5. There is only one correct response for each question. Filling up more than one response in any question will
be treated as wrong response and marks for wrong response will be deducted accordingly as per instructions
4 above.

1. The standard electrode potentials (reduction) of Pt/Fe3*, Fe2* and Pt/Sn**, Sn2* are + 0.77 V and 0.15 V

respectively at 25° C. The standard EMF of the reaction Sn** + 2Fe2* —> SnZ* + 2Fe3* is

(1)-0.62V (2)-0.92V (3)+0.31V (4)+0.85V
2. The standard oxidation potentials, E°, for the half reactions are as

n—>7Zn* +2e ;E9=+0.76 V Fe—> Fe?* +2e ;E°=+041V

The EMF for the cell :  Fe?" + Zn ——> Zn?* + Fe

(1) -0.35V (2)+0.35V (3)+117V 4)-1.17V
3. Which is/are correct among the following ?

EC , . =0337,EC , =0.521
Given, the half cell emf's Cu”ICu Cu™'|Cu
(1) Cu*! disproportionates (2) Cuand Cu?* comproportionates.
E L +ED .
(3) Culcu” " TCuT|Cu ig positive (4) (1) and (3) Both
0.54 Vv
clo; clo 0.45V % cl, 1.07V cr
0.76 V

4, E®

The E° in the given figure is about :

(1)0.5V (2) 0.6V (3)0.7V (4)0.8V
5. How many g of silver will be displaced from a solution of AgNO3 by 4 g of magnesium?

(1)18¢g (2)449 (3)3649 (4169
6. The standard reduction potential for Zn*?/Zn ; Ni*?3/Ni ; and Fe*?/Fe are -0.76V, -0.23V, —0.44V

respectively. The reaction X + Y*2 —= X*2 + Y will be non-spontaneous when :

X Y

() Ni Fe

(D) Ni Zn

(1 Fe Zn

(V1) Zn Ni

@tnniv @ 1,1 3) 11, 1, v (4) all of these
7. The electrode potentials for
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Cu?*(ag) + € —> CU*@q) and CuUt@g + €= —> Cug)

E°. 2 ,
are +0.15 V and + 0.50V respectively. The value of — Cu”'/Cu will be :
(1) 0.500 V (2) 0.325 V (3) 0.650 V (4) 0.150 V

A given cell reaction is spontaneous when :
(1) E®red is negative (2) E®red is positive (3) ECe is positive (4) Ecenlis positive

How much will the reduction potential of a hydrogen electrode change when its solution initially at
pH =0 is neutralised to pH =7 at 25° C ?

(1) Increases by 0.059 V (2) Decreases by 0.059 V

(3) Increases by 0.41 V (4) Decreases by 0.41 V

Consider the following Galvanic cell as shown in figure. By what will value the cell voltage change when
concentration of ions in anodic and cathodic compartments are both increased by factor of 10 at 298 K

Voltmeter

H/(9) — [(— < Clla)
(1 atm) (1 atm)
K'NO,’
Pi(s) —pi £ I C" O S
Anode Cathode
(1) + 0.591 V (2) - 0.0591 V (3)-0.1182 V (4)0V

Pt | Cl2 (P1 atm) | HCI (0.1 M) | Cl2 (P2 atm) | Pt, cell reaction will be spontaneous if :
Q) P1=P2 (2) P1> P2 (3) P2>P1 (4) P1=P2=1atm

In a cell that utilise the reaction : Zn (s) + 2H* (0.1M) —> Zn?* (aq) + H2 (g)
addition of 0.1 M H2SOa4 to cathode compartment will :

(1) increase the cell emf and shift equilibrium to the left.

(2) lower the cell emf and shift equilibrium to the right.

(3) increase the cell emf and shift equilibrium to the right.

(4) lower the cell emf and shift equilibrium to the left.

In the galvanic cell : Pt(s) | 12(g) | I (aq) || Fe®* (aq) | Fe?*(aq) | Pt (s)
(1) Representation of anode is incorrect and cell will not work

(o]
(2) [Fe**] = [Fe**] =[I ] = 1 M s sufficient for Ecen = Ecel
(3) I gets oxidized to I2 and Fe3* gets reduced to Fe?*.
(4) None of these

The chemical reaction, 2AgCI(s) + Hz (g) —> 2HCI (aq) + 2Ag (s)

taking place in a galvanic cell (under standard condition) is represented by the notation.
(1) Pt(s) | Hz(g), 1 bar | 1 M KCI (aq) | AgCI(s) | Ag (s)

(2) Pt(s) | Hz(g), L bar | 1 M HCI (aq) | 1 M Ag* (aq) | Ag (S)

(3) Pt(s) | H2(g), L1 bar | 1 M HCI (aq) | AgCI (s) | Ag (s)

(4) Pt(s) | H2(g), L bar | 1 M HCI (aq) | Ag (s) | AgCI (s)

For the cell, Pt | H2 (g) | H* (aq) || Cu?* (aq) | Cu (s)
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Bouow =_o3av

Then calculate approximate value of Keq ?
(1) 5 x 102 (2) 2 x 1011 (3)2x 101 (4)5x 1012

A 5 ampere current is passed through a solution of zinc sulphate for 40 minutes. The amount of zinc
deposited at the cathode is :
(1) 40.65 g (2) 4.065 g (3) 0.4065¢g (4) 65.04 g

Cost of electricity for the production of 'X' litre H2 at NTP at cathode is Rs. X. Then cost of electricity for
the production 'X' litre O2 gas at NTP at anode will : (assume 1 mole of electrons as one unit of electricity)
(1) 2X (2) 4X (3) 16X (4) 32X

A current of 0.1 A was passed for 965 second through a solution of Cu* solution and 0.03175 g of copper
was deposited on the cathode. Calculate the current efficiency for the copper deposition. (Cu — 63.5)
(1) 79% (2) 39.5% (3) 63.25 % (4) 50 %

A current is passed through 2 voltameters connected in series. The first voltameter contains XS04 (aq.)
and second has Y2SOu4 (ag.). The relative atomic masses of X and Y are in the ratio of 2 : 1. The ratio of
the mass of X liberated to the mass of Y liberated is

D1:1 2)1:2 32:1 (4) None of the above

A current of 9.95 amp following for 10 minutes, deposits 3 g of a metal. Equivalent weight of the metal is

.(1) 125 (2) 18.5 (3)21.5 (4) 48.5

The ratio of wt. deposited of metal X, y, z on passing electric charge in ratio of 1 : 2 : 3 respectively is
3: 2: 1 then the ratio of equivalent weights for the above metals respectively is :
M1:1:1 2)1:2:3 33:2:1 4)9:3:1

Charge produced in butane — Oz Fuel cell if 2 mol butane is consumed, will be :
(1) 26 F (2) 49 F (3)21F (4)52 F

A resistance of 50 Q is registered when two electrodes are suspended into a beaker containing a dilute
solution of a strong electrolyte such that exactly half of the them are submerged into solution as shown
in figure. If the solution is diluted by adding pure water (negligible conductivity) so as to just completely
submerge the electrodes, the new resistance offered by the solution would be :

(1) 50 Q (2) 100 Q (3)250Q (4) 200 Q

The specific conductance of a N/10 KCI at 25°C is 0.0112 ohm~! cm-1. The resistance of cell containing
solution at the same temperature was found to be 55 ohms. The cell constant will be :
(1) 6.16 cm™ (2) 0.616 cm™ (3) 0.0616 cm (4) 616 cm

The equivalent conductance of a N/10 NaCl solution at 25°C is 102 Sm2eq. Resistance of solution
contained in the cell is 50 Q. Cell constant is :
(1) 50 m-t (2) 50 x 106 m™ (3) 50 x 10¥ m™! (4) 50 x 103 m

For an NaCl (ag.) solution, which of the following quantities go to zero as NaCl concentration goes to
zero ? (Assume the solvent’s contribution to conductivity has been subtracted off).
(1) Am (2% (3) Am(Na*) (4) Am(CIF)

o

A
Find the value of % for potash alum.
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v

. xd + ;\4‘1 +3 kg“](soz,)
Given: ™K) =735 0cm?mol?t, ™AT) =1980-tcm?mol-, +) =160 0lcm2mol!
(1) 145.6 0'cm?eg? (2) 1165 Q'cm2eq! (3) 532 0 lcm?eq? (4) 195.5 0'cm2eqg?

28. A graph of molar conductivity of three electrolytes (NaCl, HCI and NH4OH) is plotted against Ve

3
Jc

Which of the following options is correct ?

1) 2) 3)
() NaCl HCI NH4OH
(2) NH4OH NaCl HCI
3) HCI NaCl NH4OH
4) NH4OH HCI NaCl

29. 0.1 molar solution NaCl filled in different conductivity cell. Order of equivalent conductance of NaCl
solution is :
Cell -1 Cell -2 Cell -3

A 5 cm? 6 cm? 10 cm?

I 2cm 3cm 4 cm?
Equivalents: a b c

conductance A = Area of cross section
| = distance between two electrode.

(1) Cell-1>Cell-2>Cell-3 (2)Cell-1=Cell-2=Cell-3
(3)Cell—1>Cell-3<Cell-2 (4) None of these
30. Acetic acid is titrated with NaOH solution. Which of the following statement is correct for this titration?

(1) conductance increases upto equivalence point, then it decreases

(2) conductance increases upto equivalence point, then it increases

(3) first conductance increases slowly upto equivalence point and then increases rapidly
(4) first conductance increases slowly upto equivalence point and then drops rapidly .

Practice Test (IIT-JEE (Main Pattern))
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART -1l : PRACTICE QUESTIONS
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10.

11.

Strongest reducing agent is :
DK (2) Mg (3) Al 41

The position of some metals in the electrochemical series in decreasing electropositive character is given
as Mg > Al > Zn > Cu > Ag . What will happen if a copper spoon is used to stir a solution of aluminium
nitrate ?

(1) The spoon will get coated with aluminium (2) An alloy of copper and aluminium is formed

(3) The solution becomes blue (4) There is no reaction

What will be the emf for the given cell ?
Pt | H2 (g, P1) | H* (aq) || H2 (g, P2) | Pt
RT, P, RT, P, RT P,
—In— —In— —In—=
(1) F PR @) 2F P, 3) F P
Which of the following will increase the voltage of the cell with following cell reaction
Snes) + 2Ag*@a) 7 SN*2(aq) + 2Ag(s)

(1) Increase in the size of silver rod (2) Increase in the concentration of Sn2* ions
(3) Increase in the concentration of Ag* ions (4) Increase in the value of equilibrium constant

(4) None of these

108 g fairly concentrate solution of AQNOs is electrolyzed using 0.1 F of electricity. The weight or resulting
solution is :
(1)94 49 (2)11.6¢9 (3)96.4¢g (4) None

20 ml KOH solution was titrated with 0.2 mol/l H2SO4 solution in conductivity cell

Conductivity

15 30
0 Volume of H,SO, (ml)

Concentration of KOH solution was
(1)0.3 M (2) 0.15 (3) 0.12 (4) None of these

Silver is removed electrolytically from 200 ml. of a 0.1 N solution of AgNO3 by a current of 0.1 ampere.
How long will it take to remove half of the silver from the solution :
(1) 10 sec. (2) 16 sec. (3) 100 sec. (4) 9650 sec.

Which statement is correct.
(1) A solution of copper (ll) sulphate can be stored in iron vessel.
(2) An oxide layer on zinc vessel can be easily removed by washing with dilute HCI.
(3) Molten PbBr2 is good conductor of electricity because it contains free ions.
1

(4) In the reaction, Li + 2 H2 —> LiH, hydrogen is a reducing agent.

Zn | Zn?* (Cy) || Zn?* (C2)|Zn. for this cell AG is negative if -
1)Ci=C2 (2)Ci>C2 (3)Cz2>Ca (4) None

If a salt bridge is removed from the two half cells, the voltage:
(1) drops to zero (2) does not change (3) increases gradually (4) increases rapidly

A metal having negative reduction potential when dipped in the solution of its own ions, has a tendency:
(1) to pass into the solution (2) to be deposited from the solution
(3) to become electrically positive (4) to remain neutral
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13.

14.

15.
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20.

21.

Time required to deposit one millimole of aluminium metal by the passage of 9.65 amperes through
aqueous solution of aluminiumion is :
(1) 30s (2)10s (3) 30,000 s (4) 10,000 s

0

B raci vt /au | Enu /A
If Au/Auis 1.69 Vand Au/Au is1.40V, then Au'/Au
(1) 0.19 V (2) 2.945 V (3) 1.255 V (4) None of these

If the pressure of hydrogen gas is increased from 1 atm. to 100 atm, keeping the hydrogen ion
concentration constant at 1M, the voltage of the hydrogen half cell is at 25°C will be
(1) 0.059 V (2) - 0.059 V (3)0.295 Vv (4)0.118V

The standard free energy change for the following reaction is — 210 kJ. What is the standard cell potential
?
2H20:2 (aq) —> 2H20 (¥) + O2 (g)

2H20:2 (aq) —> 2H20 (¢¥) + O2 (g)
(1) +0.752 (2) +1.09 (3) +0.420 (4) +0.640

When a lead storage battery is charged :

(1) PbO:2 dissolves

(2) The lead electrode becomes coated with lead sulphate
(3) Sulphuric acid is regenerated

(4) The amount of acid decreases

If X specific resistance (in S-1 cm) of the electrolyte solution and y is the molarity of the solution, then Am
(in S cm2 mol-1) is given by :
1000x 10002 1000 Xy

@ 7 @ Y 3 (4) 1000

The limiting conductivity of NaCl, KCl and KBr are 126.5, 150.0 and 151.5 S cm2 eq-1, respectively. The
limiting equivalent ionic conductance for Br- is 78 S cm2 eg-1. The limiting equivalent ionic conductance
for Na+ ions would be :

(1) 128 (2) 125 (3) 49 (4) 50

The specific conductance of a saturated solution of silver bromide is k S cm-1. The limiting ionic
conductivity of Ag+ and Br- ions are x and y, respectively. The solubility of silver bromide in gL-1 is :
(molar mass of AgBr = 188)

kx1000 K 188 kx1000x188 x+yx1000

v *7Y @ XY @ Y 4 « 188

Molar conductance of 0.1 M acetic acid is 7 ohm-1 cm2 mol-1. If the molar cond. of acetic acid at infinite
dilution is 380.8 ohm-1 cm2 mol-1, the value of dissociation constant will be :

(1) 226 x 10-5 mol dm-3 (2) 1.66 x 10-3 mol dm-1

(3) 1.66 x 10-2 mol dm-3 (4) 3.442 x 10-5 mol dm-3

Equivalent conductance of 1M CH3COOH is 10 ohm-1 cm2 equiv-1 and that at infinite dilution is
200 ohm-1 cmz, equiv-1. Hence % ionisation of CH3COOH is :
(1) 5% (2) 2% (3) 4% (4) 1%



