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Instructions : (1) All questions in Section-I carry equal marks.

1. (A)

(B)

2. (A)

(B)

3. (A)

(B)

4. (A)
(B)

5. (A)
(B)
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(2) Attempt any three questions in Section-I.
(3) Question No. 9 in Section-II is compulsory.
(4) Symbols have their usual meaning.

Section — I

What is Fourier series ? Write Fourier series and using orthogonality conditions,

[Max. Marks : 50

obtain its constants. 7

Obtain Fourier series for following function :

flx)y=1, 0<x<m

fx)y=-1, t<x<2m 7

Obtain Fourier series in its complex form. Deduce expressions for the constants

occurring in it. 7

(i)  What are even and odd functions ? Obtain values of their co-efficients a, &
b 4

(1)  Write Dirichelet-conditions. 3

Define central force. Show that the angular momentum, L of a particle moving

under the effect of central force is constant.

Write and prove Kepler’s third law of planetary motion. 7

Explain the differential scattering cross-section.

Obtain the Q-value equation for inelastic scattering.

Discuss the interaction between particle and matter and obtain “Geiger rule”. 7

Explain B-ray spectrometer with diagram. Obtain an expression for kinetic energy

of B-rays. 7
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6. (A) Write a note on Scintillation counter.

(B) Write a note on Betatron.

7. (A) Write a note on surface charge density (o,) and volume density (p,) of bounded
charge.

(B) Obtain Gauss law for dielectric medium and explain electric susceptibility and

. . . . % %
permittivity and obtain D = €F.

8.  (A) State Biot-Savart law. Using this law, show the force between two current
carrying loops of arbitrary shape is 1*?1) = —172.

(B) Write a note on Diamagnetic and Paramagnetic substances.

Section — 11
9. Attempt any EIGHT :
(1)  Write Parseval’s formula.
(2) Write an equation of group velocity for a wave packet.
(3) Is function f(x) = sin(x%/2) even or odd ?
(4) Ifx?>+y?=1, cany be said to be a single-valued function of x ?
(5) What is bounded motion ? Give example.
(6) Write Kepler’s second law.
(7) What s an elastic collision ?
(8) What is scattering angle ?
(9) Write the working principle of Geiger counter.
(10) Define Compton effect.
(11) What is the use of Bubble chamber ?
(12) Define Synchronous particle.
(13) State Ampere’s law.
(14) Write Lorentz-force equation.
(15) Define polar and non-polar substances.

(16) Write Clausius — Mossotti equation.
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