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B.Sc. III (Semester – V) (CGPA) Examination, 2018
CHEMISTRY (Special Paper – VII)

Physical Chemistry

Day and Date : Friday, 13-4-2018 Max. Marks : 70
Time : 2.30 p.m. to 5.00 p.m.

    N.B. : 1) All questions are compulsory.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic table/scientific calculator is allowed.

1. Choose the most correct alternative from each of the following and rewrite the
sentence : 14

i) For one component system which of the following statement is true ?
a) F = 3 – P b) F = 5 – P c) F = 3 + P d) F = P – 3

ii) A liquid at its critical point have ________ degree of freedom.
a) zero b) two c) two d) one

iii) In the study of solid-liquid equilibria generally __________ phase is neglected.
a) vapour b) liquid c) solid d) all of these

iv) Phenomenon of polymorphism occurs in element is referred as
a) allotropy b) enantiotropy c) both ‘a’ and ‘b’ d) none of these

v) In one component system, a point at which three phases are in equilibrium is
known as
a) incongruent melting point b) triple point
c) congruent melting point d) transition point

vi) At 0 K the cell potential is
a) Eo b) equal to zero c) less than Eo d) equal to 1 volt

vii) Electrode concentration cell can be prepared by using
a) amalgam electrode b) gas electrode
c) metal-metal ion electrode d) both ‘a’ and ‘b’
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viii) A positive value for the emf of the cell indicates the cell reaction is
a) reversible b) non-spontaneous
c) spontaneous d) none of these

ix) When temperature coefficient of the cell becomes zero, ΔG of the cell reaction
is equal to

a) ΔH b) ΔS c) zero d) none of these

x) The cell potential becomes equal to Eo when reaction quotient is
a) 20 b) 10 c) 01 d) 100

xi) In concentration cell, emf is produced due to decrease in _________
accompanying the reaction.
a) enthalpy b) entropy c) free energy d) none of these

xii) In most of the photochemical reactions, ΔG =
a) increases b) decreases c) remains same d) zero

xiii) The reverse of photochemical reaction is called as
a) fluorescence b) chemiluminescence
c) phosphorescence d) photosensitization

xiv) For a reaction that obeys Einstein law

a) φ = 1 b) φ = 0 c) φ > 1 d) φ < 1

2. Answer any seven of the following : 14

i) Explain the term degree of freedom.

ii) What are homogeneous and heterogeneous systems ?

iii) Mention various stable hydrates formed in FeCl3 – H2O system.

iv) Explain the term number of components.

v) What is polymorphism ?

vi) Represent gas electrode and write down the electrode reaction.

vii) Define single electrode potential. Give suitable example.

viii) Mention different types of electrodes.

ix) State first and second law of photochemistry.
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3. A) Attempt any two of the following : 10

i) Write a note on “reversible cell”.

ii) What are photochemical reactions ? How do they differ from dark reactions ?

iii) Write electrode reaction for reduction and expression for single electrode
potential for each of the following :

a) −
(s) (s)Cl , AgCl As b) ++ +++Fe ,Fe Pt

B) Calculate the emf of the electrode concentration cell 4

2 1 2 2Pt H (P ) HCl H (P ) Pt  at 298K, if P1 = 600 torr and P2 = 400 torr.

4. Attempt any two of the following : 14

i) Derive an expression for emf of an electrolyte concentration cell without
transference.

ii) Discuss the applications of emf measurements in determination of solubility
product and solubility of sparingly soluble salts.

iii) Explain with example :

a) photosensitized reactions

b) chemiluminescence.

5. Attempt any two of the following : 14

i) What is quantum yield ? Give two reasons for high quantum yield. When

irradiated with light of 5000 A°  wavelength 1×10–4 mole of a substance is
decomposed. How many photons are absorbed during the reaction, if its
quantum efficiency is 10. (Avogadro number N = 6.023 ×  1023).

ii) State Gibbs phase rule. Discuss the application of phase rule to water system.

iii) A standard potentials of fluorine and silver half cells are 2.87 volts and
0.80 volts respectively. If F2 is added to Ag,

a) What would be the reaction ?

b) Represent cell.

c) Calculate the standard emf of the cell (Eo
C) and

d) Is the reaction is spontaneous as written ?

_______________
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