						                	PPH/CT/2006(PH22)

M.Sc. DEGREE EXAMINATION, APRIL 2016.
I YEAR — II SEMESTER
Paper VI — ELECTROMAGNETIC THEORY AND PLASMA PHYSICS
Time : 3 hours	    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions
1. Write Gauss’s law in integral and differential form
2. What is Coulomb’s law?
3. What is Poisson’s equation? When does it reduce to Laplace’s equation?
4. Explain why magnetic  monopole is absent.
5. 
Show that the quantity  has the dimension of velocity.
6. Correlate the potential due to a dipole and aquadrupole.
7. Write Maxwell’s equations.
8. Give the sinificance of Lorentz force.
9. Distinguish aplane wave and a spherical wave.
10. Define characteristic impedance and propagation constant.
11. What is plasma?
12. State Boltzman equation.
SECTION B — ( 5 × 5 = 25 marks)
Answer any FIVE questions
13. Derive Laplace equation in three dimensioins from the basic law basic laws of electrostatics.
14. Explain in detail about molecular polarizability.
15. Find the magnetic induction due to th current flowing in a long straight wire.Also find the forc between two long wires.
16. Obtain the expression for the electric scalar potential at a point from the basic laws.
17. Describe Poynting’s theorm for consrvation of energy in acharge electromagnetic field system.
18. Calculate the average power transmitted through arectangular wave guide for TEMN modes.
19. Obtain an expression for the Debye screening radius.
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions
20. State the uniqueness theorems in electrostatics and prove them in detail.

(a)	Discuss Biot-Savart law and show that 
(b) Obtain an expression for the force between two current loops’

22.	Define vector potential A and prove that. Hence obtain the vector potential due to a magnetic dipole and hence calculate the magnetic field.
23.	Discuss the uniform plane wave reflection and refraction on a plane boundary between two dielectric media for the case of normal incidence.
24.	Derive maxwells equation as a set of inhomogenous wave equations.
25.	(a)	Derive a magneto-hydrodynamic equations
(b)	Discuss about magneto hydrodynamic wave.
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