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Instructions : (1) Answer should be short and precise.
(2) Each question carries equal marks.
(3) Figures to the right indicate full marks
of question.
(4) Write the correct number of question in
answer book.
1 (a) Write a note on Joule Thomson effect. 5
OR
(a) (1) Derive the following expression for maximum 3
work done during isothermal and reversible
expansion of an ideal gas.
P
W =2.303nRT log —-
b
(i1) Calculate entropy change involved in the 2
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isothermal and reversible expansion of 1 mole of

an ideal gas from 6.0 liters to a volume of 60 liters

at 20° C.
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Describe vant Hoff differential method and Ostwald 4

isolation method for determining order of reaction.
OR

A second order reaction with equal initial concentration 4
of both the reactants (a=Db) is 60% completed in 500
seconds. Calculate the time taken for 90% completion

of this reaction.

Write a note on the law of corresponding states of 5
a gas.

OR
Discuss the principles of various methods of 5

liquification of gases.

Answer any two : 10
(1) Explain Ostwald dilution law and its limitations.

(2) Explain Kohlraush's law of independent migration
of ions. Calculate equivalent conductance of a

weak acid CH;COOH at infinite dilution from the
following data :
(Ao CH3COONa =91.0 ; Lo, HCI=425; b, NaCl=126)

(3) Derive the expressions for hydrolysis constant,
degree of hydrolysis and pH for an aqueous
solution of a salt obtained from strong acid and
weak base.

(4) Define buffer solution, buffer range and buffer
capacity. State characteristics of buffer solution.

Specific conductance of 0.02 M weak monobasic acid 4
1s 0.0003 ohm*cm™. Calculate degree of ionisation and
percentage of ionisation for 0.02 M solution of an acid.

Its molar conductance is 375 ohm™ cm? at infinite
dilution.

OR
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(b) Calculate the pH of a dilute solution of ammonium 4
formate (K, =17x107*; K, =1.75x107 ; K,, =1.0x1074)
3 (a) (1) Which are the factors that play part in the 4
stability of nucleus ? Explain any one of them.
.. . 4. 14 .
(1) The binding energy of 6C nucleus 1is 3
. 14
105.52 MeV. Calculate the atomic mass of 6C
Mass of proton = 1.00783 amu
Mass of neutron = 1.00870 amu;
1 amu = 931.4 MeV.
OR
(a) (1) Write a note on Geiger—Nuttal's law. 4
(1) Explain radioactive disintegration theory. 3
(b) () Explain eigen function and eigen value. 4
(11) Explain physical significance of wave function 3
vV and \|!2
OR
(b) (1) Explain normalised and orthogonal wave functions. 4
(1) Write the Schrodinger wave equation and identify 3
the terms involved in it.
4  Answer any three : 14
(a) Explain the shapes of the following molecules on the
basis of Sidgwick—Powell theory :
(1) BF;
(2) SFg.
(b) Draw and explain Born—Haber cycle for NaCl crystal.
(¢) Discuss the defects of stoichiometric compounds.
(d) Explain molecular orbital theory with giving suitable
example.
(e) Write a note on semiconductors.
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5 (a) Answer any two : 9
(1) Explain crystal field splitting in tetrahedral
complexes.
(2) Define ligand and explain the types of ligand with

giving suitable examples.

4—
(3) Explain that [Fe(CN )6] iIs an inner orbital

. 2+ . .
complex while [Fe(HZO) 6] is an outer orbital

complex.

(4) Write a note on chelates.

(b) Answer any one : 5
(1) Explain Pattinson's process to extract silver from
argentiferous lead.
(2) State the method of preparation and uses of white
lead.
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