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1  Write any three from the following : 14
(a) 'Eigen value of Hermitian operator are real ' Prove
(b) What is similarity transformation ? Determine the
classes of C,;V point group.
(¢ What is paramagnetism ? How it arises in substances?
(d) What is antiferro magnetic interaction ? Explain the
observed magnetic moment of cupric acetate is equal

to 1.44 B.M.
2  Attempt any three from the following : 14
(a) Give the expression for angular momentum in quantum
mechanics.
(b) State the orthogonality theorem and  give its
consequesnces.

(¢ Determine the ground state terms for d? and d®
configurations. How many microstates obtained in each
configurations ?

(d) Explain spin-orbit coupling .Give its importance in
explaining the magnetic properties of a substance.

3 Answer any three from the following : 14
(a) Derive the energy equation for particle moving on a
sphere.
(b) Explain shift operator with special reference to angular
momentum.
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Show that [x.Px]=i—
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What is simple harmonic oscillator ? Derive the quntum
mechanical equation for the energy of harmonic

oscillator.What is Zero point energy ?

4  Write any three from the following :
(a) Find out the symmetry elements possess by the following

(b)

©

(d)

5 Answer any three from the following :

molecules and assign their point groups.

14

(1) AsHy (2) SinHg (3) N,F; (trans) and (4) elFs.

Write matrix notation for symmetry operation of C3)
point group.

Find out the product of two matrices

ie. [C3+].[o7]1=]7].
State the properties of irreducible representations.

construct the character table for C;V point group.

What 1s reducible and irreducible representations ?
Give the relation between them obtain the irreducible

component of the representations given below.
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(a) Describe the Faraday method for determination of

(b)
©

(d)
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magnetic susceptibility of a substance.

Explain Temperature independent paramagnetism with

suitable example.

What do you mean by orbital cotribution to the
magnetic moment ? Explain the mechanism how

quenching of orbital magnetic moment occurs.

Define the term :
(1) Intensity of magnetisation
(1) Magnetic moment

(11) Magnetic pemiability

(1v) Ferromagnetism

Character Table for C,V point group :

Cyv | E|2C, | G | 20V | 20d
4 |1 1 1 1 1
4 |1 1 1 -1 -1
B | 1| -1 1 1 -1
B | 1| -1 1 -1 1
E |2 0 -2 0 0
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