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4 a.

5a.

Note: Answer FIVE full questions, selecting ONE full question from each unit.
UNIT -1

. State and explain Coulomb’s law in vector form.

A charge Q =-20 uC is located at A< 6, 4, 7) and chargeg¥ 50uC is located at (5, &2)
in free space. If the distance is in meters. Fiadd the force exerted om®y Qs.
Find the electric field intensity due to a line g@distributionp, (c/m) of length, L where the

charge is uniformly distributed along the line.

. Explain the following terms:

1) Electric flux
i) Electric flux density

State and prove Gauss’s law.

Given, D =5r§, (c/mz).Determine whether the divergence theorem holds doothe region

enclosed by a spherical surfaces ata and = b (b > a) and at the centered at the origin.
UNIT - 11

. The electric potential at an arbitrary point inefrgpace is given a¥,= (x+1)? +(y+2)* + (z+3)

V atP(1, 1, 1). Find V, E, D ardy.

Determine the energy stored in free space of theme 0< p<a, 0< ¢< 770< z< 2 for the
given potential fielav :VO£ (volts).
a

Derive an expression for energy density in an ebestiatic field.

Starting from fundamentals derive the expressionséplace and Poison’s equations.
Given the electric potential field, V = p+Bp™]sin 4¢;

(i) Show thath®/ = 0 in cylindrical coordinates

(ii) Select the values of A and B, so that V = 20@nd |E|=500(V /m) at P(1, 22.5°, 2)

A large spherical cloud of radiuls,has a uniform volume charge distributiondf(c/m®). Find
the potential distribution and electric field inggly at any point in space using Laplace’s and
Poisson’s equation.

UNIT - 11

Derive the continuity equation of current in intalgand point form.
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b. Two cubes of dielectric materials have a commoe faghexy - plane. An electric field vector,

E = 3ax+ 4ay—-12a,(V/m) in cube 2 £> 0). The material of which has relative permitiv= 4.

Find D in the cube 1, the material of which has relapeemittivity = 2.

c. The Z = 0 plane defines the boundary between fpaees and a dielectric medium with a
dielectric constant of 20. The E field next to thaterface in free space is
E = 10a,+20ay+40a, (V/m). Determine E on the other side of the bougdar

6 a. Discuss the boundary conditions between two dietectedium interfaces.

b. Determine the capacitance of a parallel plate dgpaconsisting of two parallel conducting
plates of area ‘A’ and separatioh’

c. Consider two metallic spherical shells of ramlandb. Find the capacitance of the system.

UNIT -1V
7 a. State Biot-Savarot’s law. Derive the expressionniagnetic flux density at a given point due to
a current carrying element of finite length.

b. A straight conductor of length 2L carrying AC curtef | coinsides with adirection. Obtain the
expression for the magnetic vector potential abitpin the bisecting plane of the conductor.
Also find B at that point.

c. State and Prove Stoke’s theorem.

8 a. State and Prove Ampere’s Law.

b. Find the magnetic field due to an infinitely longtrasght conductor carrying a
steady current of I1(A).

c. A 10(A) current flows along a wire of length 10 (imes). If the wire is situated along the Z-axis
of rectangular coordinate system and centereceatriigin. Find the magnetic flux density at,

) (0, 3,0)
i) (0, 0, 5)
UNIT -V

9 a. If the electric field intensity in free space isvgn in the rectangular coordinates as
E=E,sinax sin(wt —[?z)ay (%) . Find the magnetic field intensiti, using Faraday’s law.

b. State and explain Faraday’s law of electromagnetiaction. Write the point form of it.
c. Write Morewell’s equation in integral form.
10 a. Find the self inductance per unit length of annitély long solenoid.
b. The dry earth has a conductivity, = 10® (s/m) and a relative permittivity;, = 4. Find the
frequency range on which the conduction currentidatas the displacement current.
c. Derive the expression for force between two curcamntying conductors.
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