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PART A - (10 x 1 = 10 Marks)

1. Which of the following is a vector quantity

(a) Relative permeability (b) Magnetic field intensity
(c) Flux density (d) Magnetic potential

2.  Which of the following is zero?
(a) grad div (b) div grad (c) curl grad (d) curl curl
3. The electric field intensity at a point is situated 4 meters from a point charge is 200 N/C.
If the distance is reduced to 2 meters, the field intensity will be

(a) 400 N/C (b) 600 N/C (c) 800 N/C (d) 1200 N/C

4. The plate of a parallel plate capacitor after being charged from a constant voltage source
are separated apart by means of insulated handles, then the
(a) voltage across the plate increases (b) voltage across the plate decreases

(c) charge on capacitor increases (d) charge on capacitor decreases
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One of the following is not a source of magneto static fields

(a) A direct current in a wire

(b) A permanent magnet

(c) An accelerated charge

(d) An electric field linearly changing with time

For static magnetic field Maxwell's curl equation is given by
@ V.B=p,J () VxB=0
(C)Vxlgz,uoj (d)Vngz,uO/j

Which of the following laws of electromagnetic theory is associated with the force
experienced by two loops of a wire carrying currents?

(a) Maxwell's law (b) Coulomb's law
(c) Ampere's law (d) Laplace's law

Static electricity is produced due to

(a) friction (b) conduction
(c) induction (d) both (a) and (c)

Poynting vector is associated with which of the following?

(a) power flow in electromagnetic (b) flux in magnetic field
(c) charge in electrostatic field (d) current in electrostatic field

The velocity of plane wave in a lossless medium having a relative permittivity of 4 and
relative permeability of 1.2 is

(a) 1.37 x 10® m/s (b) 1.5 X 10°® m/s
(c) 1=2.5 x 10° m/s (d) 2.37 x 10 m/s

PART - B (5 x 2 = 10 Marks)
What is del operator?
List any two applications of Guass’s law.
State Biot-Savart’s law.
Interpret the significance of Displacement current.

Give typical examples of electromagnetic waves.
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PART - C (5 x 16 = 80 Marks)

16. (a) (i) State and prove divergence theorem. (8)
(ii) State and prove Stoke’s theorem. (8)

Or
(b) (i) Mention the various Sources and Effects of electromagnetic effects. (8)
(i) If C =3y%a, + 4zay + 6ya, verify Stock’s Theorem for the open surface
z* +y*=4inthe x = 0 plane. (8)
17. (@) (i) A circular disc of radius ‘@’ m is charged uniformly with a charge density of
o ¢/m*. Find the electric field intensity at a point %’ m from the disc along its
axis. (10)
(i1) Drive the Poisson’s and Laplace equation. (6)

Or
(b) (i) Deduce an expression for the capacitance of a parallel plate capacitor with two
dielectrics of relative permittivities ¢, and ¢, respectively interposed between the
plates. (8)
(i1) Determine the electric field intensity at P (-0.2, 0, -2.3) due to a point charge of
5ncatQ (0.2,0.1, -2.5) in air. (8)
18. (a) (i) Obtain the expression for energy stored in magnetic field and also derive an
expression for magnetic energy density. (8)
(i1) Derive the boundary condition for magnetic field. (8)

Or
(b) (i) Obtain the expression for magnetic field intensity at any points due to in straight
conductors. (12)
(i) Two wires carrying current in the same direction if 500 A and 800 A are placed
with their axis 6 cm apart. Calculate the force between them. 4
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19. (a) Derive and Explain Maxwell’s equations both in integral and point forms. (16)

Or
(b) (i) State and explain Faraday’s law of electromagnetic induction and derive the
expression for statically and dynamically induced emf. (20)
(i) Mention the relation between field theory and circuit theory. (6)

20. (a) Drive the expression for velocity, attenuation constant, phase constant, intrinsic

impedance constant, wavelength for an electromagnetic wave in free space. (16)
Or
(b) Explain Poynting Vector and Power flow in Electromagnetic fields. (16)
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