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1. (a) Discuss the motion of charged particle in uniform magnetic field and obtain the
formulae for Larmor radius and Larmor frequency. 7

OR
Show that the mechanical energy of a particle remains constant when it 1s

- -
moving in mutually perpendicular and uniform E and B, fields. Also show

- -
that E and B fields are constant.

- -
(b) Explain the motion of a particle moving with velo¢ity V' in the perpendicular E

= | g o ExB
and B fields and obtain the equation for its drift velocity V= B2 - 7
OR
Explain how a converging magnetic field acts like a magnetic mirror.
2. (a) What is plasma ? Explain properties and force acting on the plasma when the
magnetic field is applied to the plasma. 7
OR
Obtain Maxwell’s‘equation in Homogeneous plasma.
(b) Obtain dispersion relation for transverse oscillations incase of steady applied
%
magneticfield. B = 0 to the plasma. Derive the relation of group velocity, Vg
and phase velocity, (Vph). 7
OR
Derive the Boltzman equation for the kinetic theory of plasma and explain
physical meaning of each term.
3. .(a) . Explain fission chain reaction. 7
OR
(i)  Give a full account of nuclear reactors.

U235

(1)) If energy released per fission of nucleus is 200 MeV, calculate

energy released from 50 gm of U?%.
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(b) Explain NMR
OR
Explain Mossbauer effect with an experiment.

4. (a) Explain the three families of material particles.
OR

Explain with examples : Lapton number conservation, Baryon number
conservation and Strangeness number conservation.

(b) (1) List some similarities and differences between properties of photons and
neutrinos.

(i) Write note on antiparticles.
OR
Explain : Quark model.

5. Do as directed :
(1) Find the velocity of Alfvén wave in mercury in magnetic field of
B = 1072 Tesla. (p = 13.6 x 10° kg m= and p, =4m x 10" N/A?)
(i) What do you mean by Pinch effect ?

(1i1) What will be the plasma frequency .and the corresponding wavelength for
laboratory plasma with number density 108 m=3 ?

(iv) What do you understand by electric drift velocity ?

(v) What do you understand by isobaric surface ?

(vi) What is magneto plasma ?

(vil) Define : Dispersion relation.

(viii) Define : Nuclear fusion.

(ix) What do you understand by mirror nuclei ?

(x)  What is therole of catalyst in carbon cycle ?

(xi) What is Larmor theorem ?

(xi1) Giyve the equation for available energy Q for the decay.

(xii1)«Give the missing particle in following decay :
oW+

(xiv) The strong force between quarks is carried by particles called ______
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