
(1 x 8 = 8)

(2 x 6 = 12)

Reg. No ..................... Name ............................... 25P146

M.Sc. DEGREE END SEMESTER EXAMINATION - NOVEMBER 2025

SEMESTER 1 : PHYSICS

COURSE : 24P1PHYT03 : ELECTRODYNAMICS

(For Regular - 2025 Admission and Improvement / Supplementary 2024 Admission)

Time : Three Hours Max. Weights: 30

PART A

1. Discuss the idea of radia�on reac�on. (U)

2. What are plane waves? (U)

3. What are the various origins of magne�c field? (R)

4. State whether the following statement is true or false with your
explana�on." Among two iden�cal masses moving under the influence of
the same force, the charged one move slowly than the uncharged one".

(An)

5. Give the expression for average value of Poyn�ng vector of an EM wave. (R)

6. What is characteris�c impedance? ()

7. Give the expression for average value of energy density of an EM wave. (R)

8. TEM mode is not supported by a rectangular waveguide. Why? (A)

9. Give an account of suscep�bility tensor. (R)

10. What are the various origins of emf? (R)

PART B

11. Write the real fields of a monochroma�c planewave traveling from origin
to (1,1,1) and polraized in z direc�on. Sketch the wave.

(A)

12. Find the electric field inside a sphere which carries a charge density
propor�onal to the distance from the origin (or center).

(A)

13. How can we explain the color (and polarisa�on of light) of sky based on
dipole radia�on?

(A)

14. The intensity of sunlight hi�ng earth is about 1300 W/m$2$. If sunlight hits
a perfect absorber and a perfect reflector, what pressure does it exert?

(A)

15. Find the first and second order cut off wavelengths of TM and TEM  modes
of a rectangular  waveguide with a = 1.5 cm and b = 2 cm.

(A)

16. Write electromagne�c field tensor in terms of four vector poten�al.  Show
that F12 = B3. 

(A)

17. Prove that the field is uniquely determined if the charge density is given
and either poten�al or the normal deriva�ve of poten�al is specified on a
boundary.

(A)

18. An infinite straight wire carries a current I0, which is turned on at t = 0. Find

the resul�ng electric and magne�c fields.
(A)
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PART C

19. Star�ng from the expression for fields of a moving charge, obtain the
expression for power radiated by a moving point charge. Hence describe
radia�on reac�on and obtain the Abraham-Lorentz formula. Also discuss
the 'disturbing implica�ons' of the Abraham-Lorentz formula.

(A)

20. Derive Maxwell`s equa�ons, in free space. Explain their physical
implica�ons. Show how Maxwell corrected Ampere`s law.

(U)

21. Derive Fesnel equa�ons. Plot reflected and transmi�ed amplitudes. (A)

22. Derive the general transforma�on rules for electromagne�c fields. (A)
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