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[nstructions : (1)  All Questions in Section I carry equal marks.
(2) Attempt any THREE questions in Section I.
(3) Question 9 in Section 11 is COMPULSORY.

(4) Symbols bear the usual meaning.

Section -1 Q\\
1. (A) Obtain the motion of a charged particle in an u agnetic tain
Larmor radius and cyclotron frequency.
(B) Obtain the expression for Gradient Drift Veloci d current density for a
charged particle moving 1? i neous magnetic 7

X field acts like a magnetic mirror. Discuss

7
ion for Polarisation Drift Velocity V,, for a charged particle
time dependent electric field and uniform magnetic field 7
Write Maxwell’s equations and derive the dispersion relation, group velocity and
phase velocity for transverse oscillations for Ba= 0 and € # 0. 7
(B) Explain longitudinal plasma oscillations and derive an expression for plasma
frequency. 7
4. (A) Whatis Debye length ? Derive its expression by means of statistical mechanics. 7
(B) Derive Boltzmann’s equation and discuss the physical significance of this
equation., 7
5. (A) Explain neutron cycle in a nuclear reactor and derive the four factor formula
K. =nepf. 7
(B)  Explain asymmetrical nuclear fission. Define Mass Yield. 7
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Explain Mossbauer effect. Describe one experiment associated with it.
7

6. (A)
(B) Explain neutron induced nuclear fission in detail.
7. (A) Discuss the four fundamental interactions in detail. 7
(B) Write a note on Leptons. 7
8. (A) Write a note on particles and antiparticles. 7
7

Write the list of Baryons. Write a note on Baryon number conservation.

(B)
° ®
: Section — 11 ' \
9.  Answer the following : (Any Eight) 0\
(1) Write the equation for Larmor radius. 0
(2) What is the unit of magnetic moment ? g

(3) What is Electric Drift ¥elocity ?
(4) Define the mobility of a d partic
(5) Define Pi .

e
(6) i t .
th on of Debye potential.

)
ifferent types of waves produced in plasma.

t
D Prompt neutrons.
) What is the unit of reaction cross section ?

(11) What'is the average number of neutrons emitted per fission of Uranium ?

(12) How much energy is released in the fission of 4,U?* nucleus ?

(13) What is the field particle of gravitational force ?
(14) What is the spin of Leptons ?
(15) Write the statement of Lepton number conservation.

(16) Check whether the following reaction is possible or not using the law of
conservation of Baryon number :

ptp+n—on+p+p
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