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Instructions : (1) All questions carry equal marks.
(2) Symbols used have their usual meaning.

(3) Figures on the right side show the total marks of the question.

1. (a) Write and explain Fourier series. Obtain the values of constants ag, a, and b,
using its orthogonal properties. 7
OR

Obtain the expression for vector operator V.v , Vzu, V X v in curvilinear
co-ordinates system.

(b) Obtain Fourier series for the following functions : 7
f(x)=0 -t<x<0
f(x)=x O<x<m
OR
Obtain Fourier series for the following functions :
f(x)=0 -t<x<O0
flx)=1 O<x<2m

2. (a) What is meant by central force ? Obtain the expression for mechanical energy of a
particle in case of central force. 7
OR
Obtain the relation between differential scattering cross-section in Laboratory and
C.M. co-ordinate systems.
(b) What is elastic and inelastic scattering ? Write a note on differential scattering

cross-section. 7
OR
State and obtain Kepler’s third law.
3. (a) Explain interaction between particle and matter. Obtain Geiger’s rule. 7
OR

Explain the construction and working of a B-Ray spectrometer. Derive an
expression to measure the relativistic kinetic energy of the 3-Ray.
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(b)

(b)

Explain experimental set up to produce NMR and its application.
OR

Write a note on :

(1)  Proportional counter and

(i)  Cloud chamber

An artificial dielectric consist of a large number of metal spheres of macroscopic
size arranged in a three dimensional lattice structure. Find the permittivity of the
dielectric.

OR
Obtain an expression for the modified Gauss law which includes the effect of
polarization charges.
Obtain the boundary conditions which are to be satisfied by the displacement

- -
vector D and electric field E at the boundary between two different dielectric
media.

OR
State Bio-Savart’s law. Using the law, show the force between two current

carrying loops of arbitrary shape is F_1) = —1?)2.

5. Answer each of the following in short :

(1)
2)
3)
4

(&)
(6)
(7

8)
9)

Define coriolis force.

What is odd function ?

State Parsevel’s equation.

The average value of cos mx . cos nx (over the period) and conditionis m=n =0,

L8

; f
=4 coSmx - CoS nx =
21

—T
(a 1 (b
0 O (d) None of these
Define Kepler’s first law.
If f(—x) = x, it is known as function.
In a rotating frame coriolis acceleration is present only when the particle has a
(a) velocity r', (b) velocity r,
(c) velocity o< (d) velocity zero

Define Larmor frequency.
What is the rest mass energy of an electron ?

(10) Which gas is used in Geiger counter ?

(11) Define straggling.

(12) Write the dimension of polarization density.

(13) Define magnetic susceptibility.

(14) Write the equations governing the laws of electrostatics and magnetostatics.
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