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SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions
1. Define polarization.
2. Write the relationship between susceptibility and relative permittivity.
3. State Ampere’s law.
4. How does torque depend on magnetic flux density?
5. Write Poynting theorem.
6. What is the torque on a magnetic moment ‘m’ placed in a magnetic field B?
7. Give the formula for wave number in terms of wavelength.
8. Write down the formula for maximum value of the dipole moment.
9. What is pinch effect in plasma?
10. What are Alfen waves?
11. Define relative permittivity.
12. Give one application of plasma confinement.
SECTION B — ( 5 × 5 = 25 marks)
Answer any FIVE questions
13. Define and explain the molecular polarizability and electric susceptibility.
14. Find the magnetic field at a distance ‘z’ above the centre of a circular loop of radius R which carries a steady current.
15. Give an account of Lorentz and Coulomb Gauge.
16. Express the retarded potential of a dipole when the separation distance is extremely small.
17. Write down the magneto hydrodynamic equations.
18. Find the electric field produced by a uniformly polarized sphere of radius R.
19. For transverse electric waves propagating in rectangular wave guide, find the cut off frequency.
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions
20. Derive the expression for multiple expansion of V and discuss the results.
21. A spherical shell of radius R carrying a uniform surface charge σ is set spinning at angular velocity ω . Find the vector potential it produces at point r.
22. Derive an expression for Poynting ’s theorem which relates work and energy.
23. Explain the retarded potential of dipole inside the fields that are in a perfect dipole limit.
24. Obtain an expression for the characteristic distance at which the plasma shields the external field.
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