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Third Year B. Sc. Examination
March/April — 2013
Chemistry : Paper - IX
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ENGLISH VERSION

InSxtructiohs : (1) Each question carries 14 marks.

1 (a)
(b)

2 (@
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(2) Figures to the right indicate marks
of the questions.

(3) Necessary constants are vien in
Gujarati version.

Answer any two 10

(1) What are concentration cells ? Explain
its types with examples.

(@) ¥xplain how emf arises at a liquid-liquad
junction. Derive on expression for the
valire of the ligquid-liquid junction
potential.

(3) Describe the use of emf measurement in
determining the solubility product of a
sparingly soluble salt.

Solve any one . 4
(1) At 25°C the emf of the following cell is
0.415 voit.

AgCI(_-v)iI0.0W
0. 1m KC1{| AgNO5
Calculate the solubility product of AgCl.

Assume that the coefficient of salt is one.

(2) The liguid junction potential of the following
cell at 25°C is 0.0032 volt.

" Ag

0.01N{ 0.1N
Ag v | A8
AgNO; AgNO;
Calculate the transport number of cation
and anion.
Answer any two : 6
(1) Explain the imechanism of hydrogen
overvoltage.
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(b)
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(2) What is concentration polarisation ?
Discuss the methods used to remove
polarisation.

(3) Write a short note on 'Decomposition
voltage'.

Answer the following :

(1) State the third law of thermodynamics
and show how the absolute entropy <f a
substance can be obtained with the. hglp
of this law.

OR

(1) Explain 'Nearnst heat theor e,
(2) Cv for Uranium metal is 3.04 Jk—'mol-1
at 20 k. Calculate the absclute entropy of
the metal in Jk~tmol-1 at 203 k.
OR
2) Calculate standaxd, entropy of the
following reaction : .

C(s) + HQOU} — (w()(g/} +1'[2 (g)

§"—5.69k~ 70.29.76 1 197.00.7k ! 130K

Answer any two :

() Explain the cjassification with examples
of polymexsg according to their structure.

(@) Show the different methods which are
used ‘g determine the molecular weight
of rolymer. Discuss the light scattering
p.ethod for determining the mglecular
weight of polymer.

(3 Write a note on Degree of
polymerization'.
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(b) Solve any one : 4'.

4 (a)
b)
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(D

In a particular sample of a polymer, 100

molecules have molecular weight 10° each.

200 molecules have molecular weight 10* each.
Calculate the number-average and weight
average molecular weight.

A polymer sample is prepared by mixing two
contents. The ratio of it's molecular weight is
2. Prove that the number avgrage molecular
weight of the polymer sample is greater

in molecular weight of the small content
by 4/3.

Answer any two : 10

(1)
@)

3

What is quantum efficiency ? Describe
the methods to measure it.

Give difference between photochemical
reaction and thermal reaction. Write a
note on "Photochemical equilibrium’.
Write a note on 'Lesser technique.'

Solve any one 4

(D

@)

A certain system absorbs 2.0x10' quanta
of light per second. On irradiation for 20
minutes 0.002 mole of the reactant was
found to have reacted. Calculate the
quantum efficiency of the system.

2.5%10° ergs radiation of wave length

3000 4 required to decompose one
millimole of hydrogen iodide. Determine
the quantum yield.
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5 (a) Answer any two : 6

(b)
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(D

@)

3)

Give examples of trimolecular reaction.
Explain the following reaction by using
Trautz's theory :

2NO + Br, — 2NOBr

Discuss the apphication of theory of absolute
reaction rate to reaction between ions in
solution.

Explain - Secondary salt effect.

Answer the following : 8

(D

0

@)

@

Derive the equation of Fermi-Dirac statistics.

OR

Derive the equation of vibrational

partition function.
Calculate the translation partition function

for 1 mole of O, gas at 1 atm. pressure at -

25°C'. Assuming the gas to behave ideally.
R=8206C.C atm/M K.,
Oy(M W) = 32 gm/mole.

OR

Calculate the vibrational partition function of
the I, molecule at 300 K.

(Vibrational frequency = 214 cm-1)
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