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Instructions : (1) All Questions in Section — I carry equal marks.
(2) Attempt any three questions in Section — I.
(3) Secction —1II is Compulsory.

Section — |

(A) Discuss the molecular requirement for rotational. speetra:, Describe the

1.
experimental method for the study of pure rotational »spectra of diatomic
7

molecule.
(B) Discuss salient features of vibrational rotational spectra. Find the vibrational and

force constant for an harmonic oscillatof. Find the frequency o, of an harmonic
7

oscillator for a hypothetical state.

(A) Discuss in detail how the fine structure of infrared spectra can be explained by
7

2
considering the molecule as vibrating rotator.
(B) Explain the molecule as rigid retor and hence discuss purc rotational spectrum. 7
3.  (A) Define Raman lines, Raman displacement and Rayleigh lines. Is it necessary 10
have permanént dipole moment to produce Raman spectra in molecule ? 7
(B) Write short note on mechanism of Fluorescent Emission. 7
4, (A) Discuss in detail the Quantum theory of Raman effect and vibrational Raman
Spectrum. o 7
(B) Write selection rules of electronic transition. Obtain the correct designations for
sub-states of (i) 2, (ii) 4m, (iii) 4A. 7
5. (A)" Obtain expressions of Translational Partition function for mono-atomic and
diatomic molecules. ' ' 7
(B) Derive an expression for electronic partition function and hence obtain
expressions for (i) Helmholtz free energy (ii) Entropy.- 7
PIT‘O.
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(A)  Obtain expression of partition function for rotational motion ol gas molecule.
(B)  Obtain expression for Bose-Einstein and Fermi-Dirac distribution [unctions.

components of stress in cubic crystal
stifTness constants. Define Bulk modulus

(A) Give statement of Hooke's law. Wrile 36 compol
in terms of clastic compliance and clastic

for uniform dilatation in cubic crysials.

ents of strain and 36

(B) For a cubic crystal, obtain equation ol a wave propagating along [100] dircetion.

8. (A) Taking quantum theory, solve Schrodinger

Also obtain equation for wave velocity.

clectron and obtain equation of Fermi-energy.

equation 1n onc dimension for frcc

(B) Write short note on ‘Experimental heat capacity of metals’.

Scction — 11

0.  Attempt any eight :
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(15)

(16)
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Give the types of molecular spectra.
Definc Fermi energy.

Define Density of States.

Give S.1. unit of electric dipole mement.
What is Band Head ?

What is Raman Shift?

Define Luminescence.

Write selection rules for vibrating rotator specira.

Define partition function.

Give conditions for Canonical ensemble.
What is Gfand Canonical ensemble ?
Write formula of Free energy of system.
Define Stress.

Give unit of bulk modulus.

Give dimension of Cy,.

Give unit of Young’s modulus.
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