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In the R branch, the rotational quantum number | changes as:
a. Al=0 b. Al =-1
c. A=+l d. Al=-2

T

[ Descrigtive]

[ Answer question no,1 & any four (4) from the rest ]

Marks : 50

a. Derive the expression for rotational energy levels of a diatomic 34243
molecule. 2210

b.State any two postulates of quantum mechanics.

c. Calculate the force constant for HCI from the fact that fundamental
vibration frequencies is 8.667 x 101* 5! and reduced mass is 1.627 x
107 kg.

d. Write the expression for the Hamiltonian operator for one and
three dimensional single particle system.

a. Discuss the classification of molecules based on their moments of 44242
inertia. 2210

b. Define normalization and orthogonality of a wavefunction.

¢. Find the commutation value of [d/dx, x|

d.The energy difference between the levels, I=10to J=11 is 2200 cm !,

Calculate the value of the rotational constant.

a. Compare linear, symmetric top, and asymmetric top molecules 34242
with examples. +3=10

b. What is meant by isotopic effect in rotational spectra?
¢. Write the conditions for physically acceptable wave functions.
d.Find if the operators of position & potential energy and kinetic

energy & position commute or not.

a. State the condition for a molecule to show a pure rotational 243+2
spectrum, =10

b. Explain what is an wave function and the physical interpretation of
it?
¢. Find which of the molecules are rotationally active and explain
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