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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.

(2) Draw neat diagram wherever necessary.

(3) Symbols used in the paper have their usual
meaning.

(4) Figures to the right indicate full marks.

(5) Constants :
Rest mass of electron : m, = 9.1 x 103! kg
Speed of light C = 3 x 108 m/s,
Charge of electron e = 1.6 x 10719 Coul
Planck's constant h = 6.625 x 1034 Js

1  Answer the following questions in short : 14
(each carries two marks)

@
(i)
(iii)
iv)
)
(vi)

(vii)

2 (a)

(b)

(b)
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What do you mean by Galilean invariance?
State postulates of quantum mechanics.
State the selection rules for atomic spectra.
Define spectral terms and spectral notation.
What are soft magnetic materials?

Explain spatial coherence of source.

Define spin of the nucleus.

State the Lorentz transformation equations. Using 8
these transformations explain the concept of Lorentz-
Fitzerald contraction and time dilation. What do you
mean by proper time and proper length?

A 1 metre long rod is moving along its length with 3
a velocity of 0.8C. Calculate its length as it appear to

an observer on the earth and moving with the rod itself.

OR

Deduce the Einstein's mass energy equivalence 8
relation. What do you mean by particle with zero rest
mass?

Compute the mass (m) and speed (v) of an electron 3
having K.E. 1.5 MeV.

What is meant by step potential? Obtain the solution 8
of one dimensional Schrodinger's equation for a particle

of energy E which comes across potential having values

zero for x < 0 and V for x > 0. Obtain expression for
transmission coefficients.
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(b) Photoelectrons are emitted with a maximum speed 3
of 7 x 107 m/s from a surface when light of frequency
8 x 1014 Hz falls to it. What is the thresold frequency
of the surface?

OR

3 (a) State Planck's radiation law. Describe the main 8
features of photoelectric effect. Obtain Einstein
photoelectric equation.

(b) Apply Schrodinger's equation to a potential step 3
and when E > V_, show that R+T = 1.

4 (a) Explain following terms : 8
@) Unit cell and Wigner Seitz cell
@) Crystalline and glassy form of substance
(1) Space lattice and translation vectors.
State important features of Miller indices.
(b) Find the set of Miller indices for a plane cutting of 3
intercepts 3a, 2b and 3c along three axes respectively.

OR

4 (a) Explain important properties of paramagnetic, 6
diamagnetic and ferromagnetic materials with
illustration.

(b) What do you mean by domain structure of atom? 2
(©) Define following terms : 3
@0 Retentivity
@) Coercivity
(1) Eddy current losses.

5 (@ Define nuclear magnetic moment (u) and electric 8
quadrupole moment (Q) of the nucleus. Derive the
expression for binding energy per nucleon of the nucleus.

How it varies with atomic mass number for light and
heavy nuclei?
(b) Derive Einstein's coefficient 'A' and 'B'. 3
OR

5 (@) Write down conditions for Laser action and explain 8
population inversion.

() Explain energy distribution of p -Ray spectrum. 3

6  Write short notes on : (any three) 12

@) Michelson-Morley's experiment

(1) Ritz combination principle in spectra
(1) Hysteresis loop

@v) Zeeman effect

(v) Applications of Laser.
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