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INSTRUCTIONS:
1 Attempt all questions.
2 The symbols have their usual meaning.
3 Figures to the right indicate full marks.
Q-1 Multiple Choice Questions; [Attempt all] L 10
(1)  The charge density inside a conductor is
(@ Zero (b) Positive
{c) Negative (d) Infinite
@ The general solution of one-dimensional Laplace’s equation ZZTZ =0is
(a) V(x) = constant by Vx)=mx+5b
© V() =logx | () V(o) = ax? + br+c
) vwv= —-f; is called
(a) Newton's equation (b} Laplace’s equation
(c) Poisson’s equation (dy Maxwell's equation
(4} lon(Fe)is material,
(a) Ferromagnetic (b) Polarized
(c) Diamagnetic {d) Nonpolarized
(5)  The torque on a magnetic dipole is given as .
- (a) N=m-P (b) N=m'B
(c) N=mxP (d) N=mxB
(6) The auxiliary field is
() H=-—(B-Mm ) H=--B-M
(©  H=p,(B-M) (d) H=uB-M
{7) For E' = 0 and uniform B, the trajectory of a charged particle moving with any
arbitrary velocity v, along B is in the space. ’
(a)  Circular (b} Straight line
{c) Helix (d) Elliptical
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The magnetic mirror was first proposed by as a mechanism for the

acceleration of cosmic rays.

(@) Newton (b) Einstein

{c) Robert Hooke (d) Enrico Fermi

The neutral fluid will interact with the ions and electrons only through

(a) Pressure (b} Collision

(c) Mixing (d) Reaction

For ion waves, the group velocity is the phase velocity.

(a)  Lessthan (b) Greater than

{c} Equal (d) None of these

Fill in the blanks (1) to (4), and state True or False (5) to (8): 08

If there is some cavity in the conductor and some charge\gxists in this cavity then
the field in the cavity will . (be zero / not be zero)

Some materials acquire magnetization opposite to B are called
(Diamagnets / Paramagnets)

The conversion factor of temperature used in the plasma physics is

leV = (1160 °K / 11600 °K) .
g = %? + (1 - V)G is called - {Convective derivative / temperature derivative)

The induced dipole moment in dielectric is proportional to the E. (True / False)

A magnetic dipole never experiences a torque in a magnetic field. (True / False)

1
~mv?

The magnetic moment of the gyrating particle is p = 2 =

(True / False)

Jii %lf + {(u- V)u] = —Vp + pvV?u is called Navier-Stokes equation. (True / False)

Short Answer Questions. (Attempt any ten) : 20
Define electric polarization.

Write Laplaée’s equation in Cartesian coordinate system (in three dimensions).
Find the capacitance of two concentric spherical metal shells, with radii a and b.
Discuss Ohm's law.

Define Magnetization.

Write equations of electrodynamics before Maxwell.

Define Plasma.

Give three conditions that an ionized gas must satisfy to be called a plasma.
Discuss the loss cone for magnetic mirror.

Which phenomenon is called Langmuir's Paradox?
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Write a note on equation of continuity,
What is the difference between plasma oscillations and ion waves?

Long Answer Questions. (Attempt any four) 32
Define conductor and discuss basic properties of conductor in detail.

Two infinite grounded metal plates lie paralle! to the xz plane, one aty = 0, the
other at y = a as shown in the figure. The left end, at x = 0, is closed off with an
infinite strip insulated from the two plates and maintained at a specific potential
V(3. Find the potential inside this “slot”.

Define magnetic dipole. Show that as the effect of a magnetic field on atomic
orbits, a change in the dipole moment is
92R2
B.
4m,

Am = —
Write a note on inductance and derive Neumann formuia for mutual inductance

Ho aly - di,
My, = =2 .
21 4n§§ r

Discuss Debye’s shielding and obtain expression for Debye length

1
. EOKTE z
Ao w( ne2 ) '

Discuss motion of a single charged particle in the uniform magnetic field B.
Obtain the expression for the Larmor radius. |
Write fluid. equation and discuss fluid drift parallel to magnetic field B. Derive
expression for diamagnetic drift:

VpxB

qnB?

Vp =

Define plasma frequency and derive expression for the plasma frequency:
1

_ (nge?\?

.wp =\7e )
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