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Section A (Answer ALL questions in one or two sentences. Each question carries ONE mark.)
1. State Norton’s theorem
2. What is time constant for LR circuit?
3. What is skin effect?
4. Two field lines never intersect, why?
5. State the Gauss’s theorem in magneto statics?
6. State Coulomb’s law?
7. State and explain Biot- Savart law.
8. What is Poynting vector?
9. How did Maxwell modify Ampere’s law?
10. What is the working principle of a cyclotron?
SECTION B (Answer any 8 questions, not exceeding a paragraph. Each question carries two marks.)
11. During lightening we are safe inside a car, why?
12. Why electrostatic force is considered as conservative?
13. Discuss the divergence and curl of electrostatic fields.
14. Derive Poisson’s equation and Laplace’s equation.
15. Distinguish between para, dia and ferromagnetic material.
16. Describe the boundary conditions for B and H.
17. Derive Maxwell’s equations in matter.
18. State Maxwell’s equations and show that electromagnetic waves are transverse wave.
19. State and Prove maximum power transfer theorem.
20. State and prove Thevenin’s theorem.
21. Derive the expression for the power developed in an LCR series circuit.
22. Explain the terms polarization and displacement. Derive the relation connecting them.
SECTION C (Answer any six questions. Each question carries four marks)
23. Find the potential at the center of a 1.0 m, square with point charges of 1.0x10-8 coulomb placed at each corner of the square.
24. Calculate the induced dipole moment per unit volume of helium gas when placed in an electric field of 6x105 Vm-1 Atomic polarizability of helium = 0.21×10-26 Fm2 .
25. A Circular coil has a radius of 0.1 m and has 50 turns. Calculate the magnetic field at the centre of the coil when a current of 0.1ampere flows through the coil μ0 =4 П x10-7 H/m.
26. An electric dipole of moment 2.0x10-8 cm is placed in a uniform field of intensity 1.4x108 N/C. How much work is done on turning dipoles end to end?
27. A coil has an area of 10 cm2 and has 100 turns. It is held perpendicular to a uniform field of 0.5 T. The coil is turned through 1800 in 0.1 s. Find the average e.m.f. induced in the coil.
 28. The dielectric constant of a medium is 4 and electric field in the dielectric is 106 V/m. Calculate the electric displacement and polarization.
29. A wave from within water (sr=81) strikes the air at an angle of 50 from the normal. Calculate the angles of reflection and refraction.

 30. A 60 volt, 10 watt lamp is to be run on 100 V, 50 Hz a.c. mains. Calculate the inductance of the choke coil required. How much pure resistance would be necessary in the circuit to achieve the same result?
  31. An ac generator develops 220 V and has an internal resistance of 150 n and a reactance of 75 O. Calculate the value of load for which the maximum power is transferred to the load.
SECTION D (Answer any TWO questions. Each question carries 15 marks.)
 32. State and prove Gauss’s law. Use it to calculate the electric field due to a uniformly charged sphere at a point outside the sphere.
 33. Obtain the boundary conditions that the components of electric and magnetic field vectors must satisfy at the boundary between two arbitrary media.
 34. Obtain Maxwell’s field equations and deduce from them the velocity of propagation of plane electromagnetic wave in vacuum.
35. Explain magnetic vector potential and derive an expression for the magnetic vector potential of a current loop.
