2. Any revealing of identification, appeal to evaluator and for equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN 10EE44
Fourth Semester B.E. Degree Examination, June/July 2015
Field Theory
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, selecting :
atleast TWO questions from each part.
PART - A
1 Define electric field intensity at a point. A point charge of 6 pc is located at (0, 0, 1), the

uniform line charge of density e, = 180 nC/m is along x — axis and uniform sheet charge

with e, = 25 nC/m’ over the plane z = ~1. Find the combined elastic field intensity at
p(l, 5, 2) due to all the charges. (08 Marks)
Derive differential form of Gauss’s law., (06 Marks)

—> 3 A
Let D=5r“a, D<r<0.08m

_01 dy for r>0.08m
I.2
i) Find the charge density forr = 0.06 m
i) Find the charge density for r= 0.1 m. (06 Marks)
Derive the relation between electric field intensity and electric potential. (06 Marks)

Explain the boundary conditions for a boundary between two electric materials. (08 Marks)
IfV=x-y+xy+zy volts, find the electric field intensity at a point (1, 2, 3) and the energy
stored in a cube of scale 2. (06 Marks)

Derive Poisson’s and Laplace’s equations. {04 Marks)
Solve the Laplace and equation for the potential field in the homogenous region between the
two concentri¢ conducting spheres with radii ‘a’ and ‘b’ (a < b). The potential v=0atr=b
and v=vpat¥r=a. Also find the capacitance between them. (10 Marks)
State and prove uniqueness theorem. (06 Marks)

State Biot-Savart law and use it to obtain the magnetic flux density at a point on the axis of a

current carrying solenoid. (06 Marks)
-

Derive the expression VxH = J (08 Marks)

Given the field H=2F2Y1412/ 2 A/m. find the total ing through th
iven the fie = 2 dy+ A ay A/m. find the total current passing through the

surfacez=4; 1 <x<2;3<y<s5, (06 Marks)

PART-B

Explain the boundary conditions between two magnetic materials. (08 Marks)

Derive an expression for vector magnetic potential. (06 Marks)

Calculate the inductance of a solenoid of 200 turns wound tightly on a cylindrical tube of

length 60 cms and of diameter 6 cms. Derive the expression used. (06 Marks)
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Derive the point form Faraday’s law. (08 Marks)

—
Do the fields E = E, sinxsint a’\y Vim

> E
and H=—Lcosxcost a”\Z A/m satisfy Maxwell’s equations. (06 Marks)
Mo
Establish the equivalence of conduction current and displacement current. (06 Marks)
— - _
Derive the relation between E and H for a uniform plane wave propagating in a conducting
medium. (08 Marks)
Derive expressions for attenuation constant (&) and phase constant (B) for an
electromagnetic wave. (06 Marks)
A uniform plane wave Ey = 10 sin (27 x 10° t — Bx) V/m is propagating in x — direction. Find
the phase constant, phase velocity and the magnetic field component. (06 Marks)
State and prove Poynting’s theorem. (08 Marks)

Determine the amplitude of reflected and transmitted fields (both E and H) at the interface of
two dielectric regions. Given Ei = 1.5 mV/tt im region — |, erlzl, Hy =13 er2=8.5,

He, =1. (06 Marks)
Write a short note on standing wave rdtio (SWR). (06 Marks)
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