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M.Sc. Semcs(or III (CBCS) Examinalion

PHYSICS

3PHY l-ELI]CTRODYNA.MICS_II (RADIATION & PI,ASMA PHYSICS)

Time : Three Hoursl [Maximum Nlarks : Et)

N.B.: All questions are compulsory and carry equat marks.

1. (a) Obtain wave equation for elcctric and magnetic fields in free space. 8

(b) Obtain an expression lor Lienard-W-iechert potential ofnroving point charge and explain

its physioal significance. 8

OR

(p) What is synchrotron radiation ? Derivc a relation tbr its radiatcd power and discuss the

direcrional distribulion. 8

(q) what is radiation reaction '/ Discuss about its origin and de vc a relation. 8

2. (a) Discuss motion of charged parlicle in unifoml crosscd cleclric and magnetic fields.

8

(b) I)iscuss motion of charged parliclc in magnetic ficld having direction of gmdient

perpendicuiar to magnetic field. 5

(c) Define first, second and third adiabatic invarianls. 3

OR

(p) Discuss thc bchavior of a charged particle in slo$1y titre varying magnetic field. 8

(q) Explain behavior of charged particle in static nlagDetic ficld \rhen electric ficld is zoro.

5

(r) Explain thc lerms Larmor's radius and guidinll center. 3

3. (a) Explain quasi neutrality of plasma aod hence deduce an cxpression for Debye length.

8

(b) Dcrive a relation for piasma dicleclric constant. 5

(c) Deline plasma. l
OR

I
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Deri\.c equalion ol conrinuit) Lrr pitrsma. i

Deduce thc bchavior of plasma fluid across magnetic field. 8

Ilniisl the uscs of plasma. 3

I)erive dispcrsion relation tbr elcctron plasma wave. 8

Discuss electroslalic electron oscillations and ion Naves pcrpendiculxr to magnclic

licid. 8

oR

What are plasma osc:illations ? Deducc im expressions tbr liequency of plasma oscillations.

8

Explain propagation olclcctronragneti,: rva\,cs through plasma purpcndicular to magnetic

ficld with Er L Bo. 8

What are whistler rnodcs 'l I)iscuss rt5 uflgin. 6

Derive the dispersion rclation lbr llfven wavcs anil discuss rt in detail. 6

I)iscuss the simplitied nodel of prot)agation of riCio \\'al'cs through ionosphcrc. 4

OR

Drarv CMA rliagrarrr and indicalc the region in \\'hich upper and lorvcr hr brid resonance

is locatcd. 6

Explain cutofls. fi)i extraordinar\, \\'r!e. 6

I)escribe in brief rraqnetronic rvarc:r. 4
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