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Answer the following questions :

(a)

The shift of an absorption maximum
towards longer wavelength is known as

() Hyperchromic shift
(i) Bathochromic shift
(iti) Hypochromic shift

(iv) Hypsochromic shift
(Choose the correct option)

Write the expression for the
Hamiltonian operator for a particle of
mass m and potential energy V.

Write the significance of y and Wz'_

Statc the Stark-Einstein law of
Photochemical Equivalance.

What is photosensitizer ? Give one
example.

2x4=8

What is the lowest vibrational energy
in terms of oscillation frequency for a
diatomic molecule undergoing simple
harmonic motion ? Give the expression.
What does it imply ?
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(b)

(c)

(@)

A monochromatic radiation is incident
a5 wd. solution. oy 0.05 molar
concentration of an absorbing
substance.  The intensity of the
radiation is reduced to one-fourth of
the initial value after passing through
10 cm length of the solution. Calculate
the molar extinction coefficient of the
substance.

When a sample was irradiated by the
4358 A line of mercury, a Raman line
was observed at 4447 A. Calculate the
Raman shift in em™!.

If two operators A and B commute then
they have the same set of
eigenfunctions. Justify it.

Anwer any three questions :

(@)

(b)

Set up and solve the Schrédinger wave
equation for. & patticle in one-
dimensional box for wavelength and
energy. 5]

Write how the molecular orbitals of a
homonuclear diatomic molecule can be
classified as g and . Which of these
two is doubly degenerated and why ?
What is the basis of classifying the MOs
as gand u ? 2+2+1=5
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(c) (i) Discuss briefly the effect of isotopic
substitution on the energy levels fe) () What are the factors which
and rotational spectrum of a determine intensities of spectral
diatomic molecule such as carbon line ? Discuss. 2
monoxide. S (i) Discuss Franck-Condon principle
(i) Justify the quantization of energy to explgin intensities of v1bra.lt10nal
: . transitions due to absorption or
and ex1sten.ce of zero-point energy sidiahinn of a photon of
for a particle confined in one- appropriate energy. 5
dimensional box. What will happen
if the walls of the box are suddenly oy
removed ? 4+1=5 () (i) Discuss briefly the molecular
or orbital treatment of BeH; and HyO
molecules. =)
@ E)ori)sc}d:n:ilgi;hioc:izm1((;;;135;01;12 (ii) Calculate the Fotational energy of
p CO molecule in the first excited
expression in wavenumber unit for state considering it to be rigid
the energy required for rotational rotator, given that the bond length
transition to take place. Explain of COis 113 pm. S
how the spectrum will differ if the
molecule is considered to be a non-
rigid rotator. 3+2=5
(i) Find the normal vibrational modes
of CO,. Out of these, how many
are stretching and how many are
bending vibrations ? Explain which
vibrations are IR active and which
are not. 1+1+3=0
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