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

I. (a)

(2) Attempt any three questions in Section — 1.
(3) Question No. 9 in Section — 11 is compulsory.

(4) All Symbols carry their usual scientific meanings.

Section — ]

Explain the phenomenon of Hysteresis in detail.

(b) Obtain Maxwell’s equations and discuss displacement current density term.

2 (a)
(b)
3 (a)
(b)
4, (a)
(b)
5 (a)

Write a note on electro-magnetic radiation pressure and momentum.

Discuss polarization of electro-magnetic waves.

Derive the expressions of Lienard-Wiechert potentials.

Using potentials from  moving charge, derive the Lorentz transformation
equations.

For an oscillating cleetric dipole, derive the equations of vector and scalar
potentials.

Obtain the Larmor formula for radiation from an accelerated charged particle at
low velocity:

(i) - Derive the expression of disintegration energy for spontaneous a-decay

(ii) 2;§Bi decays with a half life of 60.5 min. by emitting 5 group ot

a-particles with energy 6.08 MeV, 6.04 MeV, 5.76 MeV, 5.62 MeV and
5 60 MeV. Calculate the a-disintegration energies. Which daughter nucleus
is produced ?

(b) Discuss the classical paradox of a-decay and explain how the paradox was

resolved ?
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(a) Derive the expression for density of states factor p(E) based on the Fermi theory
of B-decay.

(b) Describe Cowen and Rein’s experiment for the detection of neutrino.

7. (@) Discuss in detail the multipolarity in y-transitions. 7

(b) Write a note on internal conversion of y-ray. 7

8. (a) Explain binding energy of nucleus. Draw the plot of %—} A and state the

conclusions. 7
(b) Define isobaric family. Obtain parabolic relationship for A= 91 isobaric family
and explain it with necessary diagram. 7
Section =11
9.  Write short answers for following questions : (Any Eight) 8

(1) With reference to conductor define relaxation time.
(2) Give the definition of pointing vector.
(3) Why the electro-magnetic waves are called transverse waves ?

(4) Why the radio communication with submarine becomes difficult at the depth of
several metres ?

(5) What do you mean by retarded potentials ?

(6) Define half wave antenna.
(7) Sketch the radiation produced by charged particle moving with colinear velocity

and acceleration. (B.= 0.2)

(8) Define radiation zone.
(9) What do you mean by long range o — particles ?
(10) Why B-decay is called the weak interaction?

(11) With reference to B-decay, define the end point energy.
(12). State Gamow — Teller selection rule for the -decay.

(13). Write the sclection rules for y-ray emission.

(14) - What are mirror nuclei ?

2
(15) Why the ratio i— is called fission parameter ?

(16) Define symmetric fission.
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