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Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.

a)
b)

a)
b)

2. Missing data, if any, may be suitably assumed.

UNIT - |

State and explain coulombs law in vector form.

Using Gauss law, find the electric field intensity at all points due to a charged
concentric spherical shell of radius ‘R’ m having a charge of Q coulombs
distributed uniformly on its surface. Sketch the variation of field intensity with
respect to distance.

— 2
Given D = %&r Cm™2. Evaluate both sides of divergence theorem for the
volume enclosed by r=4m & 6=n/4.

UNIT -1l

Estimate and analyse the work donein carrying a -2 C charge from
Pi(2 1 -1)toP,(8 2 -1)inthe field E=y ax + x ay V/m.

I). Along parabola x = 2y? ii). Along the straight line joining Py and P
Analyses and develop an expression for electric boundary conditions between
conductor and free space of the medium.

Show that V.] = % as per continuity of current equation

OR

Show that electric field intensity is equal to negative potential gradient.

Given E= A0xy @, + 20x? a, + 2 a,. Calculate the potential difference between
the points P(1,-1,0) & Q(2,1,3).

Analyses and develop an expression for electric boundary conditions between
conductor and dielectric of the medium.

UNIT - 11

Derive an expression for Poisson’s & Laplace equations and hence express them
in all three coordinate systems. And also verify whether Laplace equation
satisfied or not? of following equations:

DV =x2-y2+72
ii)V=rcos@+z
ii)V=rcosd+0
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b)

b)

b)

b)

Write Laplace equation in cylindrical co-ordinates using this equation find an
expression for potential distribution in the angular space between two infinite
long co-axial cylinder.

UNIT -1V

Derive an expression for magnetic field intensity at a point using Biot Savart’s
law.

Find the value of magnetic flux density at a point ‘p’ for the current circuit
carrying a current of 10 A shown.

Explain the Lorentz force equation due to force on a moving point charge.

UNIT -V

Write Maxwell’s equations in point form and integral for time varying field in
free space.
Consider the region defined by |x|, ly| & |z| and |z| <1:

let eg =5,pu, =4 and o = 0.if [, = 20 CDS(l.S x 10%t — bx)a}.;t}lfmz
:Evaluate: a).D&E’; b). Use the point form of Faraday’s law and an integration
with respect to time to find H &B; c). Use VX H = I + TC to evaluate Jq .
Analyze and develop an expression for electromagnetic waves in free space.

OR

Analyze and develop an expression for Electromagnetic wave in good
conductor

State and explain Poynting theorem and in phasor form, the electric field
intensity of uniform plane wave in free space is expressed as

E, = (40— j30)e7*%q,V/m

Evaluate w; B, f, A, H, and H(z,t)at P(6,—1,0.07),t = 71ps
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