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Candidates are required to give their answers in their
own words as far as practicable.

1. Answer any five questions of the following:
1x5=5

a) “Oswald viscometer could be used for
determination of viscosity coefficient of high

viscous liquid."?— Justify/criticize.

b) Draw the conductometric titration curve of KCl
by AgNO,.
c) Express chemical potential in terms of internal

energy.

d)  Write the expression of distribution coefficient
when the solute undergoes dimerization in one

layer.
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e) Why is a chemical equilibrium called a dynamic
equilibrium?
f)  Write down the uncertainty relation involving

energy and time.

g)  Show that the function 8¢* is an Eigen function
of the operator (d/dx). What is the Eigen value?

h)  Which of these functions could be acceptable

wave functions?
i) y=e"(0,)

i) w=e (oo, oo
2. Answer any two questions of the following: 5x2=10

a)  Explain why the freezing point of water decreases
with increase in pressure in the chemical potential
versus temperature plot. Hence arrive at the

theory of sublimation. 5

b) i)  State Kohlrausch's law of independent
migration of ions and explain it with an

example.

11)  Explain high conductance of H" ion in water.
3+2

c) 1) Prove that free energy of mixing is
minimum at equal mole fraction of a binary

mixture.
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d)

A steel ball of sp. gravity 7.9 and diameter
4 mm took 50 second to fall a distance of
1 metre through an oil of sp. gravity 1.1.
Calculate the viscosity of oil. 2+3

Draw a plot of kinetic energy of the ejected
photo-electrons versus frequency of the
incident radiation in a photo-electric
experiment with three different metals.
What inference regarding physical quantities

may be drawn from such plot?

Find < x> for the ground stationary state
of a particle in a three dimensional box.
3+2

3. Answer any one question of the following: 10x1=10

a)
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i)

iif)

How can dissociation constant of a weak
acid be determined by conductometric

titration?

Derive the thermodynamic relation that
gives the rate of variation of equilibrium

constant (K,) with temperature.

Assuming logy,=—AZ*\Ju, find the
expression of logy, in a solution having

ionic strength {1 . 3+4+3=10
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iii)

Show that the eigenvalues of hermitian

operator are always real.

Show that the quantum mechanical operator
corresponding to position and linear
momentum does not commute. What is the

significance of this result?

Calculate the energy levels of the 7 network

in octatetraene, C,H, , using particle in a

10°
one-dimensional box model. To calculate
the box length, assume that the molecule is
linear and use the values 135 pm and
154 pm for C = C and C — C bonds. What is
the wavelength of the light required to
induce a transition from the ground state to

first excited state? 3+(2+1)+4=10

(4)



