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

Total marks-70

Explain the motion of charged particle in uniform magnetic field also
show that during this motion magnetic moment remain constant.

OR
When magnetic field is very slowly changing with space and time show
that for both the cases magnetic moment remains constant.

What is Polarization drift? Explain it using necessary equation. Obtain
the expression of Polarization current density.

OR
Describe construction and working of magnetic mirror and double
mirror with necessary diagrams.

Obtain the dispersion relation for electromagnetic oscillations in the absence of
externally applied magnetic field. Using it derive the expression for the group
and phase velocities.

OR
(1) What are hydromagnetic waves? Derive the expression of the
velocity of these waves
(i) Prove the equipartition of kinetic and magnetic energy in a small
amplitude Alfven wave

Write Boltzmann equation. Using it discuss the conservation of
particles, mass and charge in plasma.

OR
What is Debye Length? Obtain its expression using any one method.
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(i) Explain in detail:- *3°U undergoes fission if it captures a thermal
neutron, where as 238U does not
(i1) What are prompt and delayed neutrons? Explain the important part
played by the delayed neutrons in nuclear reactors.

OR
Write a note on heterogeneous reactor.

Discuss about the time-of-flight method to determine the energy of
fission fragments.

OR
Explain /f interaction using Mdssbauer effect.

Write a detailed note on lepton.
OR
Write a detailed note on hadron.

Describe in detail the basic interactions useful to explain all the physical
processes and structure in the universe.

OR
Describe the elementary particles quantum numbers with its
conservation laws.

Write short answers for following questions. (Any seven)

1. Name the three adiabatic invariants for the motion of charged
particle in magnetic field

When is the electric drift produced inside the plasma? Sketch the
drift.

Define rotating plasma.

Write any two properties of magneto-plasma.

electric energy density __ (V)2

™

c

For collision-less plasma show that . =
magnetic energy density

What is the meaning of anisotropic distribution function?

What is gravitational red shift?

Why fusion process is more difficult than fission for energy

production on Earth?

. How nuclear reactor can be shut down?

10. Give one difference between the characteristics of neutrino and
antineutrino.

11. Write name of the three fundamental quarks and the value of their
charge.

12. What is intermediate vector bosons? Write its two characteristics.
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