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FIRST SEMESTER M.Se. DEGREE (REGULAR/SUPPLEM KENTARY)

IXAMINATION, NOVEMBER 2021

(CBCSS)
Physics
PHY 1C 03—ELECTRODYNAMICS AND PLASMA PHYSICS
(2019 Admission onwards)
Time : Three Hours Maximum : 30 Weightage

(zeneral Instructions

1. In cases where choices are provided, students can attend all questions in each section.
2. The minimum number of questions to be atiended from the Section/Part shall remain the same.

3. The instruction if any, to attend a minimum number of questions from each sub section/sub part/

sub division may be ignored.

4. There will be an overall ceiling for each Section/Partthatis equivalent to the maximum weightage

of the Section/ Part.
Section A

(8 Short questions answerable within 1.5 minutes)
Answer all questions.

Fach carry weightage 1.

1. Explain the loss tangent of a medium. How do we define a good conductor in a time Varying

field ?

Define reflection coefficient and transn
How does it vary with wavelength ?

1ission coefficient. Obtain the relation between them.
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5 Define the quality factor of a cavity resonator.
6. Expressthe {ield tensor 1n terms of four-vector potential,
7 What is meant by plasma frequency 2 Give the expression.
8

Explain the krook collision term. (8x1=205 weightage)
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myission-line equat
10 Obtain the general transmission line eq
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| etic field.

. udne for electromagil
11 Derive the general transformation? ules for

- . s iootropic case.
12 Derive the fluid equation of motion 1n isotrop
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Section C

(7 problems answerabl_é_{_;gi:t‘hy} _15 minttes) s
Answer arny foﬂ}: guestwns Febs

13. Obtain the boundary conditions between a IOSbleSS dlelectrlcand g’p_gﬁect CQDductor.

14. Prove that a uniform plane wave propagating in anarbﬂ:rarydlrectmn @,1s a TEM waye Wit

perpendicular to H and that both E and H are'normal to-a.
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15. Anarrow-band signal propagates in a lossy diéluéétri_c medium which has a loss tangent 0.12

£z, the carrier frequency of the signal. The dielectric constant of the medium is 2. Calculate:

phase and group velocity ? i
16. A signal generator having an internal resistance 1 Q and an open circuit volt:
1) = 0.03cos(2 7 (10%¢) is connected to a

. 46 Q lossless transmission 1 velocitval e
propagation on the line ig 108 (m/s), find t on line. If the velocity of

heinstantaneous expressions for the v
,. _ | ' ) . roltage and cur
al an arbitrary location on the line. FFind the average power transmitted to the load ?
17. Derive the continuity equation in tensor form
18,

Compute the Larmor radiu

. sfor asola |
of (5 x 10-5) a solar proton stre
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Tesla? What does it value for amingwith velocity 240 km/s in a magnetic

al.lkeV Het 10n in the same field ?
19. Compute Ay and N
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