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Instructions : (1) All Questions in Section — I carry equal marks.

1. (A)

(B)

2. (A)

(B)
3. (A)
(B)
4. (A)
(B)

5. (A)
(B)

6. (A)
(B)
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(2) Attempt any THREE questions in Section — I.
(3) Question IX in Section II is COMPULSORY.
(4) Attempt any eight questions in Section — II.

Section — I

Explain in detail, the molecule as harmonic oscillator for vibrational rotational

[Max. Marks : 50

spectra. 7
Give reasons why energy level scheme of molecule is different from that of atom.
Write short note on types of molecular spectra. 7
Describe an experimental arrangement to obtain the pure rotational spectra in
absorption.
Explain salient features of vibrational-rotational spectra with a suitable example. 7
What is Raman effect ? Discuss the classical theory of Raman effect.
Write a short note on “mechanism of fluorescent emission”.
Discuss the experimental arrangement to get Raman spectra. 7
Explain the pure rotational Raman spectra in brief with necessary expressions.
Show that rotational Raman lines are equidistant. 7
Explain rotational partition function.
Drive an expression of quantum mechanical analogue of Liouville’s theorem. 7
Obtain the expression for vibrational partition function.
Discuss the term “Quantum Mechanical Paramagnetic Susceptibility”.
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7. (A

(B)

8. (A)

(B)

Write general matrix equation for stress components. Prove with the help of
elastic energy density and symmetry arguments that for 36 elastic stiffness
constants are reduces to 3 independent one for cubic crystal.

Write Schrodinger equation for free electron gas in three dimensions. Solve it to
obtain eigen functions and eigen values and hence obtain the expression for Fermi
energy.

Derive wave equation for elastic wave propagating along (110) direction in cubic
crystal.

Write a short note on “experimental heat capacities of metals”.

Section — II

9.  Attempt any eight.

(1
2)
3)
4
()
(6)
(7)
(8)
)

What is Luminescence ?

Give the full form of ATP.

What do you mean by dilation ?

Write Hooke’s law.

Define stress and strain.

Which energy level is called as Fermi level ?
Define elastic energy density.

What is Raman shift ?

Define density of states.

(10) What are fermions ?

(11) Define density matrix.
(12) What is reduced mass ?

(13) Define partition function.

(14) Give the SI unit of electric dipole moment.
(15) What is band head ?

(16) Write the mathematical expression of quantum Liouville’s theorem.
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