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ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

Transform the vector B=y%—xJ +z7 into cylindrical
coordinates.

The petential field V =2x?y~5z Find electric field
intensity. ..

Define magnetic dipole moment.

Denote the Lorentz force equation.

Denote the Poisson's and Laplace equations.
Write a brief note on electric polarization.

What is displacement current?

List the Maxwell's equations in differential form.

Define skin effect.

10. Define Brewster angle.
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PART-B (5%16=80 marks}

A circular disk of radius ‘a’ uniformly
charged with p;C/m?. The disk lies on the
Z=0 plane with its axis along the Z-axis.
Find electric field at point (0,0,h) using
Coulomb’s law.

The uniform line charge distribution
lying along the Z-axis and extending from
Z=0 to Z=l.. Derive the expression for
electric field using Gauss’s law.

Or

Point charges 5nC and -2nC are located
at (2,0,4) and (-3,0,5) respectively.
Determine the force on a 1 nC point
charge located at (1,-3,7). And also find
the electric field at (1,-3,7).

Two dipoles with dipole moments —52
nC.m and 92 nC.m are located at points
(0,0,-2) and €0,0,3) respectively. Find the
potential at the origin.

A rectangular loop has the width and length of
‘2a’ and ‘2b’ respectively is placed on XY-plane
with Z=0. The loop is carrying a uniform
current. Derive the expression for the
magnetic field intensity at height of *h’ along
the axis.

Or
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(1)  Derive the expression for the force on a
current element Td!’ of a current carrying
conductor due to the external magnetic
field.

(i) Derive the expression for magnetic field
strength at the point (0,0,h) due to
infinite sheet of current using Ampere's
circuit law. The sheet is placed at Z=0
plane.

A boundary between two magnetic media
characterized respectively by p; and p,. Derive
the magnetic boundary conditions.

Or

Two plates of a parallel-plate capacitor is
separated by a distance of ‘d’ in x-direction
and each plate has an area ‘A’. Parallel plates
are maintained at a potential difference V, so
that V(x=0)=0 and V{x=d)=V.. Derive the
expression for capacitance using Laplace’s
equation.

In a certain region with o =0,p = pyande =
6.25¢p, the magnetic field of an EM wave is
H = 0.6 Cos fx Cos 10%t 2 A/m. Find 8 and the
corresponding electric field using Maxwell's
equations.

Or

State Poynting theorem and derive the
Poynting vector from Maxwell's equations.
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Derive the wave equations in free space from
Maxwell's equations.

Or
A plane EM wave is incident normally on the

surface of a perfect dielectric. Derive the
transmission and reflection coefficients.
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