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ENGLISH VERSION  [2¢a-3 -3

November
B.Sc. Semester-V

302 : PHYSICS

Time: 2:30 Hours TOTAL MARKS: 70

Instructions: (1) Figures to the right indicate marks of the questions.
(2) Symbols have their usual meanings.

Q.1(a) Explain in detail the molecule as a harmonic oscillator for vibrational rotational
spectra. (7)
OR
(a) For molecule as a vibrating rotator, explain its fine structure and derive the
equation of wave number in R — branch. (7
(b) Describe an experimental arrangement to obtain pure rotational spectra in
Absorption. (7)
; OR '
(b) Fundamental band and first overtone observed in OH — radical are at 2600 cm’!
and 4038 cm’! respectively. Calculate We, We (e, the vibrational frequency and its
simple harmonic force constant. (Oxygen = 16, Hydrogen =1, Na = 6.025 X 10%,

C=3X 10" cm/sec) 7
Q.2(a) What is Raman effect? Describe the classical theory of Raman effect. (7)
OR
{a) Write ganote on “mechanism of fluorescent emission”. (7)
(b) Describe the complete experimental arrangement to obtain Raman Spectra. (7)
OR
(b) Write the selection rules for electronic transitions. Obtain the correct designations
for the substates of (1) 31t (2) 2(|) (7)
Q.3(a) Describe the quantum mechanical analogue of Liouville’s theorem. (7)
OR
(a) Obtain an expression for vibrational partition function. (7)
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(b) Obtain expression for Bose-Einstein and Fermi-Dirac distribution functions.
OR

(b) Distinguish between symmetric and anti-symmetric state functions.

Q.4(a) Solve the Schrodinger equation in one dimension for free electron and obtain
equation of Fermi energy.
OR
(a) Derive wave equation for elastic wave propagating along [110] direction in

cubic crystal.

(b) Discuss the effect of temperature on Fermi-Dirac distribution.
OR

(b) Write a note on experimental Heat Capacity of metals.

Q.5 Answer in short (Any Seven)
(i) Why do we use Born-Openheimer approximation in molecular spectra?
(ii) Give the types of spectra.
(iii) Write the equation of reduced mass.
(iv) Define luminescence.
(v) Give SI unit of Electric Dipole Moment.
(vi) How Raman line differs from Rayleigh line?
(vii) What is degrees of freedom?
(viii) Give types of ensembles.

(ix) Define density of states.
(x) Which energy level is called Fermi energy level?

(xi) Define stress and strain.

(xii) Give the dimensions of Ci1 and Si1.
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