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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-ll and any TWO
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from Part-lil.
The figures in the right hand margin indicate marks.

Part-l
Only Short Answer Type Questions (Answer All-10)
Prove that vectors obey the distributive law for the cross product.
How the maximum and minimum value of dot product and cross product are obtained
from two vectors?
What is the significance of the curl of a vector?

Find the gradient of a scalar field defined by f(x,y,z)=6x"y’ +e° at the point
P(2,1,3).

Given A=3d, +2d,—d andB=ad, —3d, +2d,. Find C such that C =24 -3B.Find
the unit vector a_and the angle it makes with z-axis.

An electron is deflected upward when it passes through it passes through an electric
field. What is the direction of electric field?

Why are the equipotential surfaces perpendicular to the electric flux lines?

Why is the induced electric field not a conservative field?

What do you mean by intrinsic impedance?

Why Pointing vector is required?

Part-ll
Only Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve)
State electric dipole and dipole moment. An electron and a proton separated by a
distance of 10" meter are symmetrically arranged along the z-axis with z=0 as its

bisecting plane. Determine the potential and E field at P(3,4,12).
Two points P(1,7,0) and Q(O,%,D are given in the cylindrical coordinate system.

Find the distance vector from P to Q. What is the length? What the distance from Q to
P? Express the distance vector from P to Q in terms of the distance vector from Q to P.

If F = rd, + rtan 6d, + rsin 6 cos ¢a,. Transform Fto the rectangular coordinate

system.

Derive the expression of electric field due to a volume charge using both Coulomb’s
Law and Gauss’s law.

State Poynting’s theorem. What is Poynting vector?

If the electric field intensity in a source-free, dielectric medium is given by

E = E[sin(ax — of) + sin(ox + wt)]a, V/m, determine the magnetic field intensity

using Maxwell's equation from Faraday’s law. What is the displacement current density
in the medium?

Write Maxwell's equations in (a) point form and (b) integral form. Explain the
significance of each equation.
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State electric dipole and dipole moment.
Evaluate 35/3.dl along the closed circular path of radius b in the xy plane.

Find the volume of a region bounded by the xy plane (z=0)and z =4 — x> — y~.

What is Stoke’s theorem? What are its advantages and limitations? Can Stoke’s
theorem be applied to closed surfaces?

The electric field intensity of a wave in a region is given by
E =3cos(wt — fx — 45°)§y + 4sin(ot — Bx +45°)]d_. V/Im. Determine the polarization
of the wave.

Part-ll
Only Long Answer Type Questions (Answer Any Two out of Four)
For electromagnetic fields to ‘exist in a linear, 'homogeneous, isotropic, surfaces-free
conduction region, show that the E field must satisfy the following equation:
0°E OE

V2E - ug — o —=
H ot* Ho 5

0.

Define the divergence of a vector. What do you mean by a positive divergence and
negative divergence of a vector? Formulate the divergence of electric flux leaving from
a volume in Cartesian, Cylindrical and spherical coordinates.

Define the displacement current density. Differentiate between the displacement
current and conduction current. Derive the expression for displacement current density
from Ampere’s circuital law. Relate the Stoke’s theorem to this Ampere’s circuital law.

Explain the polarization of a wave. What is the major difference between an elliptically
and circularly polarized wave?

A uniform “plane wave with an E = 12cos(wt — pz)a, —Ssin(wt — fz)a, Vim s
propagating in a lossless medium pu =1, ¢, =2.5 at 200 Mrad/sec. Determine the
corresponding

i) the phase constant 8
ii) the phase velocity
iii) wave length

iv) loss tangent

v) H field

vi) Intrinsic impedance.

vii) The polarization of the wave.
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