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NSO 00
M.Sc. PHYSICS E
THIRD SEMESTER SET
PLASMA PHYSICS A

MSP - 3038
[USE OMR FOR OBIECTIVE PART)

Duration: 1:30 hrs, FFull Marks: 35

( Objective )
Time: 15 mins. Marks: 10
Choose the correct ansicer from the following: IX10=10

1. Which temperature is generally responsible for maintaining, the Debye length?

a.  lon temperature b. Electron and lon temperature
c.  Electron temperature d.  Nonce ol the above

2. Which of the following, is a characteristic property of plasma?
a. Definite shape and volume b, Inability to conduct electricity
c.  High sensitivity to magnetic fiekd d.  Lligh viscosity

3. Ina tokamak, what is the main purpose of a toroidal magnetic field?

I'o heat the plasma b. To contain plasma within a torus-
shaped vessel

¢. Tocreate turbulence in the plasma d. Toincrease the density of the plasma

Ao 1 a charged particls is loosely bound to the magnetic field, which of the following,
statement is true?

Its motion becomes circular and siops .

b. Its velocity decreases

propagating ‘

c. s gyvroradius increases d.  Its mass decreases

3. The piasma lrequency s proportional to which of the following?
a. Temperature h. Pressure
c. Both Aand B d. Density

6. \Which of the following, criteria for a gas to hehave like plasma is incorrect?
. Ny > 1 b, w1 L
¢ Ap &, d. None of the above

7. Incase of a curvature dnift, which of the following, option for total drift velocity is

bl
correct

: ) mvi R xR ) m ReB( oo v

AV n= l(;-h‘-'—.—h;-_’ b. V" 13 V‘(“ = T _'R_ (V“ + 2 )
m R>xB(v] m OR<H{ 5 i

e. Vy+ Ve (HF Rt ( Z—) d. Vyp = an’ R (l‘” + 7)
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10.

What type of waves are Alfvén waves considered to be?
a. Longitudinal 0. dransverse
¢. Both Aand B d WNone of e ol

What happens to the mirror ratio when the magnetic field strengidy b aeron
increases?

a. The mirror ratio increases b. ‘The mirror ratio decirases

Fhe mirror ratic becons « b

¢. The mirror ratio remains the same L

Plasma beta is a ratio of?
a. Kinetic pressure to Magnetic presseie G Magnelic pressuce 1 i Hie pocssine
Kinetic pressure Lo magietic aroment

c. Magnetic moment to kinetic pressure (

)
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vine o 1 hey 1S mins., Macrks: 25

Answer question no I & any two (2) from the rest
/] )

Explain the concept of “Frozen-in magnetic fiekd’. In this connection

Jalc and ostaola b AlvEéa theosona,

Using Maxwell’s velocity distribution show that the average
thermal Kinetic energy per plasma particle is equal to © kg7 i fence

give a kinetic interpretation of plasma temperature.,

A Eaplain the concept of Debye shiclding, and Debye sphore in
Focima,
Describe the concept of plasmua trequency aini Jderive its

-

Sxpression,

< What do you mean by adiabatic inveriants i plasia® Weite
down the expressions of the adiabatic mvaniae .

b. ixplain the concept of magnetic mine: and cstablish the
relation between the pitch angle aid minror radie

a. Write down the complete set of Huid equations for a simsle
two-component plasma under warm plasma cpproximation.

L. Using hydrodynamic approach derive the equati v ol
continuity for a thuid plasma.

¢. Establish the equation of motion {or a collisicnless plasnia

described by a scalar nressuie.

(K]

7+3=10

OH4=10

2+8=10
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