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Instructions : (1) All questions in Section — I carry equal marks.
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(2) Attempt any THREE questions in Section — .
(3) Question No. 9 in Section — II is compulsory.

(4) Symbols have their usual meaning.

Section — I
Obtain Fourier Series for the following functions.
fx)=0 -2<x<0
fx)=1 0<x<2 7
Write and explain Fourier series. Obtain the values of constants a_and b_using its

orthogonal properties. 7

Derive Bessel’s inequality and explain Parseval’s equation.

Explain Dirichelet conditions. 7

Show that equation of orbit for a particle in gravitational field is

1

;=1+ecos(6—60) 7
State and explain Kepler’s first law. 7
Explain the kinematics of elastic scattering in the laboratory co-ordinate system. 7

Obtain an expression for differential scattering cross-section for the scattering of
a particles by nucleus. 7

Explain interaction between Particle and matter. Obtain Geiger rule.

Write a note on Scintillation Counter.
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Draw the diagram of B-ray spectrometer. Discuss its principle and working.
Obtain an expression for relativistic kinetic energy of B-rays.

Write a note on Semiconductor detector.

(i) Prove surface density of charge, o, is equal to polarization density, P.
(6, =Dp)
(i) Write, in brief polarization.

Explain how the capacitance of a capacitor increases when dielectric slab is
inserted in between the plates of a parallel plate capacitor.

Prove V.B=0 for magnetostatics.

Write notes on Diamagnetic and Paramagnetic materials.
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What are even function and odd function ?

State Fourier’s integral theorem.

What are Fourier coefficients ?

What is difference between Fourier series and Fourier transform ?

State Kepler’s third law.

Define Inelastic scattering.

Define Incident flux density.

What is Scattering angle ?

Define Straggling.

Write the working principle of Geiger counter.

Which detector is used to detect high energy particles like cosmic rays ?
In proportional counter, which gas is used for counting fast neutrons ?
What do you mean by Macroscopic polarization density in electrostatics ?

What is the formula for surface charge density and volume charge density with
unit ?

State Biot Savart Law.

What is meant by dielectric ?



