Duration: 3 hrs.
Time: 30 min, ,
Choose the correct answe
1. Maxwell predicted the
a. the relation V-D=p

¢. the two curl equations

in a wave guide are : ' 5
propagation of electromagne e :

a. Exponentially increasin

¢. Lincarly decreasing fiel




10.

11.

12.

13,

14.

15.

When electromagnetic waves of wavelength in the visible region passes normally
from air to glass, reflection coefficient R and transmission coefficient T are

a. R=0,T=1 b. R=0.1, T=0.9
c. R=0.04, T=0.96 d. R=0.5,T=0.5
Radiation fields (£ & 77 ) of electric dipole radiation vary with distance r as
a, 1/r b. 1/r?
Col/ 18 d. 1/v
Electromagnetic wave tend to be scatlered the most by an object that is
a. Magnelic b. Reflective
¢. Conducling d. Same size as the wave

The day time sky is blue, on sunny days, because the almosphere
a. Is most efficient in scattering red light b, Absorb blue light

¢. Is more efficient in scattering blue d. Absorb red light
light

The variation of refractive index of the medium with wavelength conslitute the
phenomena of

a. Scattering b. Polarization

¢. Dispersion d. Reflection

Refractive index of a material is approximately equal o the square root of

a. Electric permiltivity b. Magnetic permeability
¢. Electric permittivity x magnelic d. None
permeability

The number of atoms in a Debye sphere N, is related to the Debye shielding length A,
as

a. Np < Ap b. Ny x /2,
¢ Npoad d. Np<1/23

Suppose we have a vacuum chamber with electric field £ = 1 kVm™' perpendicular to
magnetic field B = 1 m7. The & x B drift speed for an electron inside the chamber is

a. 10° m/s b. 103 m/s

¢ 1m/s d. 107 m/s

Drift of a gyrating particle in crossed gravitational and magnetic fields depends on
the ratio

a myf b. 2mvj
q q
o m ds &
q m

16. For an ion acoustic wave, the phase velocity v,, and group velocity v, are related as

AV >, b. v, <y
€ Vpp =V d. v, = -y,



17. The Alfven waves in a compressible, conducting fluid of density p, immersed in a

18.

19.

20.

magnetic field of strength By is given by (symbols have their usual meanings)

B
a. B, b. v o e Y
Vg = Fale A JFqu
Pm
C. v, = d. 1 [82
2 (e vy =— |
47 mNrh

In a magnetic field of intensity Bothe magnetic stress experienced by the plasma
particles is equivalent to a tension (symbols have their usual meanings)

a. B3/uo b. B2/2u,

W d. By/Jroto
= / B2 /1o Ba/\/ Moo

Consider an infinite cylindrical column of conducting fluid plasma with axial current
density /,(r)Z and a resulting azimuthal magnetic induction Bg(r)f. The force which
produces radial constriction of the plasma column is the

a. centrifugal force b. q(i x B) force

<. V§ force d. J'x H force

In 4-vector notation, the continuity equation can be written as (where A" and J* are
the magnetic vector potential and current density respectively)
a Al = —pq JH b. " =0

c. A" =0 d. g, =L



[Descrigtive]

Time: 2 hrs, 30 min. Marks: 50

[Answer question no.1 & any four (4) from the rest |

1. a. Show that the dispersion relation for electron plasma vave is given 84+2=10
by
9 -
S D S K2 .20
W =y + 2 K& Ut ihishhmintiitishtoti it foh
Hence show the graphical represcntation of the variation of plasma
frequency @ with wave vector k. (symbols have their usual meanings )
b. How does the dispersion relation for eleciron plasma wave differ
from that for ion acoustic waves?
2. a. In a magnetic mirror, the trajectory of a charged particle makes an O+2+2
angle 0y with the magnetic field line. Show that the mirror ratio Ry, is 10

given by

i i, w
— = = = 5in® O,.
Rm B ;

Here Byis the strength of the magnetic field at the centre and B, is the
strenglh of the magnetic field at the throat ot the magnetic mirror
system.

b. A plasma with an isotropic velocily distribution is placed in a
magnetic mirror trap with mirror ratio Ry, = 4. Find the value ot pitch
angle 8,,,.

c. Electron plasma waves are propagated in a uniform plasma with
BT —=100eY . n=10m™ and M=M,=167%x10"%"Fkg . |If
frequency fis 1.1 GHz, what is the wavelength in em? (symbols have
their usual meanings)

3. a. Starting from electromagnetic field tensor GFY, derive Maxwell’'s  6+4=10
second equation V. if = 0.

b. Show that the equation V. i = 0 is Lorentz invariant.
4. a. Derive the differential scattering cross section formula for the — 7+3=10
scattering of electromagnetic waves by a free electron.

b. Explain normal and anomalous dispersion of electromagnelic waves.



5.

6.

a. TEM waves cannot propagate within a single-conductor waveguide-
Justifv.

b. For TEn, mode propagating within a single-conductor waveguide,
obtain an expression for the corresponding cut-off frequency.

For electromagnetic radiation from an oscillating electric dipole, oblain
an expression for the total power radiated. Hence explain the blueness
of the sky.

2. The reflection of electromagnetic waves at the surface ol a perlect conductor
show that the wave is totally reflected with a 180" phase shifl,

b, Justify-excellent conductors make good mirrors.
a. Consider two concentric spherical conducting shells separated by a

perfect dielectric material and kept at two difllerent electrostatic
potentials. Obtain expressions for potential and electric field at a point

within the dielectric. Hence obtain an expression for the capacilance of .

the system when radius of the outer shell tends to infinity.

b. What do you mean by retarded potential? Explain obtaining the
necessary relation for it.

4+6=10

8+2=10

8+2=
10

d+2+4=1
0



