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Gas constant (R) = 8.314 JK 'mol™
Avogadro constant (N4 ) = 6.023x10* mol™
Faraday constant (F) = 96,500 Cmol™
Planck constant (h) = 6.63x107* Js
Velocity of light (c) = 3.0x10% ms™

-19
Protonic charge (e) - 1.602x1077 C

Standard atmospheric pressure = 10° Pa (N m~ )
Log ., (X) = 2.303 Logy, (X)

1. A student electrolysed an aqueous solution of K (PO, ), using two

platinum electrodes, A and B, as shown in the figure to the right
using a battery. The electric current in the external circuit is I (see
the figure). Consider the following statements

(i) The current carried by K™ (aq) is equal to L.

(i) Inthe middle of the solution (at the cross section shown in the
figure) POf{ (aq) ions move towards electrode B.

1
(iii) In the solution, K*(aq), PO~ (aq), H*(aq) and OH™ (aq) K(POy4)s(aq)
carry the electric current.

The correct statement/s out of (i), (ii) and (iii) above are
(a) Only (i) and (ii). (b) Only (i) and (iii). (c) Only (ii) and (iii).
(d) All (i), (i) and (i)  (e) Only (i)



A student passed a current of 6.7 A through a copper wire of cross sectional area
4.0x10~*m?. What is the current density in the wire?

(@) 2.68x107° A cm™2 (b) 1.67x10* A cm™> (€) 1.46x10* A m™
(d) 2.68x107> Am™> (e) 1.67x10* Am™>

A student constructed a coulometer where the reaction; B*(aq) +3e~ — B(s), took place
in a platinum dish. In an experiment involving this coulometer he found that 15.0 mg of
B(s) was deposited in the platinum dish. What was the total charge passed through the
circuit during the experiment if the relative molecular mass of B(s) is 27 ?

(a) 2144C (b) 107.2C (c) 1458C

(d) 160.8C (e) 1756C

A current of 0.2 A flows through a 0.45 mol dm™ aqueous solution of KBr. The cross
sectional area of the solution conducting the current is 2.0 cm? and the electric field
strength inside the solution is 750.0 V. m™". What is the conductivity of the solution?

(a) 2.96Sm™ (b) 0.60Sm™ (c) 1.33Sm™
(d) 1.55Sm™ (e 2.33Sm™

Consider the following statements.

(i) Conductivity can be defined for a solution of electrolytes as well as for a metallic
conductor.

(i) Conductance depends on the geometry of a conductor.

(iii) Resistivity of a metal depends on the temperature.

The correct statements out of (i), (ii) and (iii) above are
(a) Only (i) and (ii). (b) Only (i) and (ii). (c) Only (i) and (iii).
(d) All (i), (ii) and (iii)  (e) Only (i)

Consider the following statements.

(i) In measuring conductivity of a solution using a conductivity cell, you use an
alternating current (AC) source to prevent any changes in composition of the solution
due to electrolysis. ‘ ‘

(ii) In measuring conductivity of a solution, using a conductivity cell, it is desirable to
keep the conductivity cell in a water bath at constant temperature since the
conductivity of a solution depends on temperature.

(iii) In a conductivity cell, the two platinum electrodes are coated with platinum black
(finely divided platinum), primarily, to make the electrodes more chemically inert.

The correct statement/s out of (i), (i) and (iii) above are
(a) Only (i) and (ji). (b) Only (i) and (iii). (c) Only (ii) and jii).
(d) All (i), (ii) and (iii)  (e) Only (i)



7. Inan experiment a student filled a conductivity cell, having two platinum electrodes, with
an aqueous solution of a strong electrolyte, X. Consider the following statements about
this experiment.

(i) The resistance between the two electrodes of the cell increases with increasing
concentration of X.

(i1) The conductance between’ the two electrodes of the cell depends on the surface area
of the platinum electrodes of the conductivity cell.

(iii) The conductance between the two electrodes of the cell is proportional to the
conductivity of the solution of X.

The correct statement/s out of (i), (ii) and (iii) above are
(a) Only (i) and (ii). (b) Only (i) and (iii). (¢) Only (ii) and (iii).
(d) Al (i), (i) and (ili)  (e) Only (i).

8. Consider an aqueous solution of a weak electrolyte, AB,, which dissociates according to
AB, = A* +2B* Hyou denote the conductivity of the ionic species, o, by K, , then
the conductivity, « , of the solution is given by

(@) k=% 4 +K, +K , +K

ALT B2 Ht OoH™

(b) K=K 4 +21<:B2_ TR FR

(d)y x= 4KA4+ + 21(32_ FR PR

(&) x= K ae + 21(82_

9. Consider the following statements about a solution having only one type of anion and one
type of cation.

(1) The current carried by the cation is increased when 1ts dnft speed is increased.
(ii) The current carried by the anion is decreased when the absolute numerical value of
its charge number (ie. |Z| ) is decreased.

(iii) The current carried by the cation is increased when its charge number is increased.

The correct statement/s out of (i), (i) and (iii) above are
(a) Only (i) and (ii). (b) Only (i) and (iii). (c) Only (ii) and (iii).
(d) All (i), (i) and (ii)  (e) Only (jii)



10. Consider the following statements.

11.

12.

13.

The ionic mobility of an ionic species

(i) increases with increasing concentrations of ions present in the solution.
(ii) at infinite dilution is independent of temperature.

(iii) at infinite dilution depends on the solvent used in preparing the solution.
The correct statement/s out of (i), (i) and (iii) above are

(a) Only (i) and (i). - (b) Only (i) and (). (c) Only (ii) and (iii).
(d) All (i), (i) and (i)  (e) Only iii)

Consider the following mathematical relationships with respect to a dilute aqueous
solution of the strong electrolyte, AICL; . (All the symbols have their usual meanings).

D Aucy =A 5 +3 7‘«:1—

(11) KA]?’J“ =uA13+ CA13+ F
(1i1) Kpcr, = LR S .

The correct relationships out of (i), (ii) and (iii) above are
(a) Only (i) and (ii). (b) Only (i) and (iii). (¢) Only (ii) and (iii).
(d) All (i), (ii) and (ii)  (e) None of the answers (a), (b), (c) or (d) is correct.

Consider the following statements about the moving boundary method for the
determination of ionic mobility of an ionic species in a solution A.

(i) The density of the following solution must always be greater than that of solution A. |

(i1) Always solution A must be kept in the compartment above the compartment having
the following solution.

(iii) One cannot use a colourless following solution if solution A is also colourless.
The correct statements out of (i), (ii) and (jii) above are

(a) Only (i) and (ii). (b) Only (i) and (iii). (c) Only (ii) and (jii).
(d) All (i), (i) and (iii)  (e) None of the answers (a), (b}, (c) or (d) is correct.

A student was given an aqueous solution of KBr at 30°C , labelled as A. He determined
the conductivity of solution A to be 1.250 Sm™ at 30°C . Then he dissolved some NaCl
in it to obtain a solution B. The conductivity of solution B was determined to be
3.450Sm™ at 30°C. The conductivity of the water used to prepare the solution A was
determined to be 0.007 Sm™ at the same temperature. Approximately, what is the
conductivity of NaCl in B?

(a) 1.831Sm™ (b) 2.200Sm™ (c) 4693Sm™
(d) 4.200Sm™ (e) 3.443Sm™



14. Ionic mobility of an ionic species in a solution at a particular temperature

15.

16.

17.

18.

(i) 1is defined as the drift speed per unit electric field strength.
(i) has the unit m> Vs, '
(ii1) depends on the solvent.

The correct statements out of (i), (ii) and (iii) above are
(@) Only (i) and (ii). - (b) Only (i) and (iii). {c) Onily (ii) and (iii).
(d) All (i), (i) and (iii)  (e) None of the answers (a), (b), (c) or (d) is correct.

The transport number, t;, of an ionic species, B, in a solution

(i) is defined as the current carried by that ionic species in that solution.

(i) may be given by ty = jp/j where j and j, are the total current density and the
current density carried by the ionic species B, respectively.

(iii) may be given by t; =, /x where x and g are the conductivity of the solution and
the conductivity due to the ionic species B, respectively.
The correct statements out of (i), (ii) and (iii) above are

(a) Only (i) and (ii). (b) Only (i) and (jii). (c) Only (ii) and (iii).
(d) Al (i), (i) and (iii)  (e) None of the answers (a), (b), (c) or (d) is correct.

The molar conductivities (in units of S m* mol™) of calcium and thiocyanate ions, in a
solution of Ca(CNS), at 25°C and at 1atm, are 1.2x10™ and 6.2x107 respectively.
Calculate the molar conductivity of calcium thiocyanate in this solution (in units of

S m? mol™) if it behaves as a weak electrolyte with a degree of dissociation, a.=0.7.

(a) 0.023 (b) 0.056 (c) 0.017
(d) 0.0034 (e) 0.078

If a chemical reaction has a positive change in entropy, AS, then

(a) the disorder of the system increases during reaction.

(b) the reaction is spontaneous.

(¢) the reaction is exothermic.

(d) the Gibbs free energy of the reaction is negative

(e) heat is released from the system to the surrounding during reaction.

Which of the following gives the correct relationship for an endothermic and spontaneous
process in a closed system at constant pressure?

(a) AG>0 and AH<O (b) AG<0 and AH>0 (c) AG<0 and AS>0
(d) AH<0 and AS>0 (¢) AH>0 and AS<0



19. The equation AP _ Allgysion. describes which of the following?

20.

21.

22.

23.

dT TAV
(a) The change in pressure with respect to temperature when a solid is converted into
- liquid.
(b) The change in pressure with respect to temperature when a liquid is converted into
solid.

(c) The change in pressure with respect to temperature when a liquid and solid are in
equilibrium.

(d) The change in pressure with respect to temperature when a liquid is heated.
(e) The change in pressure with respect to temperature when a solid is heated.

For an ideal gas the pressure coefficient of isobaric thermal capacity at constant
temperature

(1) is independent of pressure and temperature.
(ii) depends only on temperature.

(ii1) is zero. .

The correct statement/s is/are,

(a) Only (i). (b) Only (ii). (c) Only (ijii).
(d) Only (i) and (i) (e) Only (ii) and (ii).

All of the following relationships are true EXCEPT
(@ AGY =AH_ -TAS]

sYys SYS sYS
(b) AG’=-RTIn(K)
() AS®. =AS? +AS?

univ sys surr
(d) AH=AHl, +RTIn(K)
() G-A=H-U

The equation AS = AH/T is applicable for a

(a) reversible, isothermal and isobaric process
(b) irreversible, isobaric and isochoric process
(c) reversible, isobaric and isochoric process
(d) irreversible, isobaric and isothermal process
(e) adiabatic, reversible and ideal gas system

Which of the following define the two free energy functions?
(@) G=H-TS and H=U+PV

(b) G=H-TS and A=U+TS

(¢) H=U+PV and A=U-TS

(d) G=H-TS and A=U-TS

() G-A=U-TS and G=H+TS



24. For a reversible process in a closed system at constant pressure and temperature the Gibbs free
energy change is equal to

(@) AA-TAS (b) AU-TAS (c) zero (d) one (&) AU+PAV

25. Consider the following statements about a process that takes place in a closed system at
constant volume and constant temperature.

() Process is spontaneous if dAy, + >0
(i) Process is reversible if dAy + =0
(ii1) Process is spontaneous if dAy ; <0
The correct expression/s is/are

(a) Only (i). (b) Onily (ii). (c) Only (i) and (ii)
(d) Only (iii) (e) Only (ii) and (iii).



