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PLASMA PHYSICS A
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JUSE OMR FOR OBIECTIVE PART)

Duration: 1:30 hrs, Full Marks: 35
( Objective

Fime: 15 mins. Marks: 10

Choose the correct answer from the following: IX10=10

I. Which temperature is generally responsible for maintaining the Debyve length?

1B

[ 75

A lon temperature b. Electron and lon temperature
¢.  Electron temperature d.  None ot the above

Which of the following, is a characteristic property of plasma?

a. Definite shape and volume b. Inability to conduct electricity

c.  Hheh sensitivity to magnetic field d.  High viscosity

In a tohamak, what is the main purpose of a toroidal magnetic field?

I'o heal the plasma b. To contain plasma within a torus-
i
shaped vessel
¢.  Tocreate turbulence in the plasma d. Toincrease the density of the plasma

IFa charged particle is loosely bound to the magnetic field, which of the following,
statement is true?
Its motion becomes circular and stops
propagating,
c. Its pyroradius increases d.  1ts mass decreases

). s velocity decreases

The plasma trequency is proportional to which of the following?
a. Temperature b. Pressure
c. Both Aand B d. Density

Which of the followiny, criteria for a gas to behave like plasma is incorrect
a Ny » 1 b, w,r > 1.
¢ Ap <L d. None of the above

In case of a curvature drifl, which of the followims option for total drift velocity s
corredt”?

mvii R < B
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What tvpe of waves are Alfvén waves coencidered Lo be?
a. Longitudinal b, lTransverse
¢. BothAand B d. None of the above

What happens to the mirsor ratio ~hen tie magnetic field stronoth et e ineeer onds

increases?
a. The mirror atio imcreases b, The mirror ra e decicases

c. The mirror ratio remains the samae d. The mirror ratic bocomes intiylte

PPlasma beta s a ratio of?

a. Kinetic pressure to Nagnetic pressure b Nagnetic pressure to kinetic pressure

c. Mapgnetic moment to Kineliv pressure d. Kinelic pressere (e megneti

oment
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Time: 1 hr. IS5 mins.
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Marks : 25

| Answes gquesivon no l & any iwo (23 from the cest |

Explain the concept of ‘Frozen-in magnetic field’. In this connection S

swate and establish Alfvén theorem.

Using Maxwell’s velocity distribution show that the average

7+3=10

. . . . 3 =
thermal Kinetic energy per plasma particle is equal to S kg T. Hence

LIVe a ninetic it ~rpretacdon of plasma temperature.

sxvlain the ~once ~t of Debye shielding and Debye spherc

r‘lc\.‘iln(l.
. Describe the concept of plasma frequency ard derive its
expression.,

a. What do vou mean by adiabatic invariants in plasma? Write

Jowven the expressions of the adiabatic invariants.
I
b. Lxplain the concept of magnetic mirror and establish the
relation between the pitch angle and mirror ratio.

a. Write down the complete set of fluid cquations for a simple
two-component plasma under warm plasma approximation.

b. Using hydrodynamic approach derive the equation of
continuty for a tluid plasma.

~

deseribed by a scalar pressure.

Establish the equation of motion for a collisionless plasma

o+td=10

2+8=10
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