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Doppler broadening, of the wavelength A from a source of atomic mass M at absolute
temperature, T is proportional to

a. VI/M b. VM/T

c. T/M d. M/T

If a molecule has three different notational constants, The molecule

a. spherical top b. Asymmetric top

¢. Prolate symmetric top d. oblate symmetric top

For black body radiation if temperatures T1 > T2 > T3 then maximum wavelengths
a. Almax > A2max > A3max b. Amax <A2max < A3max
¢. Almax > A2max < A3max d. Almax =A2max = A3max

Work function of a metal is analogous to
a. lonization energy b. Electron affinity
¢. Amplitude d. All of them

For a rotational motion moment of inertia (I) is equal to (m is mass of the body
rotating around a center at a distance r)

a. mr b. m/r

() d. None of them

Which of the following is a linear operator?
a. Square root b. Square
¢. Log d. Integration

The degeneracy of an excited state of a particle in 3-dimensional cubic box with
cnergy 3 times it’s ground state is

B0 b.
Gl d.

=

Average momentum of a particle in a box with side a is
)
A p2 b. 0
. q/2 d. None of them

Which of the following function is an expectable wavefunction in the given interval?

4. aX (-0, m) b. gin-l x -1, 1)

oo x| (-0, ) d. (sinx)/ x (0, »)

Which of the following, is correct expression for angular momentum
. Ix=ypz-zpy b. ly =zpx - xpz

¢ lz=xpy-ypx d. All of them

Which of the following system doesn’t have zero point energy?

a. Particle in 1-D box b. Simple harmonic oscillator

¢. Particle in a ring d. All of them

The Hooke’s law potential of an simple harmonic oscillator is

A Acircle b. Anellipse

¢. A parabola d. A hyperbola
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Time : 2 hrs. 30 mins.
[ Answer question no.1. & any four (4) from the rest |

a.

b.

b.

b.

( Descriptive |

Write down the five postulates of Quantum mechanics.
Using quantum theory calculate the frequencies of stokes and
anti stokes Raman lines. Mention the draw backs of classical
theory of Raman effect.

State the factors that decide the intensity of the spectral line.
What conditions must be fulfill to show rotational spectrum of a
molecule? Give the selection rule of rotational transition.

Show diagrammatically the nature of variation of intensity with
rotational quantum numbers of a diatomic molecule for (i) high
and (ii) low rotational market constants.

Define term value. what is the advantage of using term value in
spectroscopy ? write the team value of a rigid prolate symmetric
top molecule. State the selection rule for notational transitions of
it. Draw the energy level diagram to show the transitions.
Calculate the bond length a diatomic molecule of reduced mass
1.627 x 1027 Kg if the average separation of the rotational
spectral lines in 20.72 cm*! (h= 6.626 X 10 ].s)

. Calculate the frequencies of (i) fundamental (ii) 1%t overtone and

(iii) hot band of an anharmonic oscillator.

State and explain with example of mutual exclusion principle.
Define spectroscopic dissociation energy and express it interms
vibrational term value.

write down the potential used in anharmonic oscillation model
of diatomic molecule. What are the drawbacks of harmonic
oscillation model of diatomic molecule,

Show how commutator of position and momentum in x-axis can
be used to verify uncertainty principle.

What is a Harmitian operator? Show that eigen functions of a
Harmitian operator are orthogonal.

13]

Marks : 50

5+5=10

6+4=10

7+3=10

4442
=10

5+5=10
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