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U.S.N

P.E.S. College of Engineering, Mandya - 571 401

(An Autonomous I nstitution affiliated to VTU, Belagavi)

Fourth Semester, B.E. - Electronics and Communication Engineering

Semester End Examination; May / June - 2019
Electromagnetic Field Theory

Time: 3 hrs Max. Marks: 100

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

1a.

2 a.

3 a.

UNIT -1
Obtain an expression for electric field intgnat a point due to infinite sheet charge having
uniform charge density;
Describe Coulomb’s law in vector form. 5

The electron beam in a certain cathode ray pdssesses cylindrical symmetry and the

charge density is represented l?y:_%pzﬂo%) p%3 for 0 < p< 3x10°m andp = 0

for p> 3x10*m 7
i) Find the total charge per meter along the lergdtthe beam

i) Find the beam current with 1 C/s and Electvetocity is 5x10m/s

In cylindrical coordinates, lejg = 0 andp < 1 mm, g = 2sin(200079)n C/nt for 10
1 mm <p< 1.5 mm angr =0 forp> 1.5 mm. Find D everywhere.
Write Dir D in rectangular, cylindrical and spherical coordesa 6
State and prove Gauss’s Law. 4

UNIT - 11

With usual notations, illustrate the relatlipsbetween E and V. Find E and D for the
potential fieldV = 2x*y-5z and a point P{4, 3, 6). 10
A uniform surface charge density of 20 n€impresent on the spherical surface 0.6 cm

in free space;

i) Find the absolute potential atrP(1 cm,0 = 25, ¢ = 50°) 10
i) Find Vag, given points A(=2 cm,0 = 30, 9=6C) and Bf =3 cm,0 =45, o= 90)

lllustrate Boundary conditions for perfeigeictric materials. 10
A large brass washer has a 2 cm inside diamatércm outside diameter, and is 0.5 cm
thick. Its conductivity isc = 1.5x10 S/m. The washer is cut half along a diameter, and
voltage is applied between the two rectangulardadeone part. The resultant electric field

in interior of the half-washer is EG:5/p a, V/Im in cylindrical coordinates, where washer is 10

along Z - axis;
i) Potential difference exists between 2 rectaagfdces
i) What total current is flowing?

i) What is the total resistance between the taces?
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7 a.

8 a.

UNIT - 11
Describe scalar and vector magnetic potentidétail.

A current filament on the Z-axis carries a curreht/ mA in aglz direction and current

sheets of 0.&, A/m and-0.2a, A/m are located gt = 1 cm and = 0.5 cm respectively.
Calculate H.
i) o=0.5cm iip=15cm liijp=4cm
iv) What current sheet should be locateg at4 cm so that H = O for gt > 4 cm?
lllustrate magnetic Boundary conditions farg@ntial and normal components.
A point charge for which Q = 2xf@ and M = 5x1° kg is moving in the combined fields
E = 1008- 2003 + 300a V/m and B =304&+ 25 — & mT. If the charge velocity at= 0 is
V(0) = (2ax—3a,-4a,) 10° m/s
i) Give the unit vector showing the directionwhich the charge is accelerating at0
i) Find the kinetic energy of the charget at 0.

UNIT -1V
Summarize point and integral form of Maxwells".
Discuss displacement current density in detaiigiappropriate equations and analysis.
The phasor magnetic field intensity for a 408z uniform plane wave propagating in a
certain losses material is (2aj5a;) e/%¢A/m. Knowing that the maximum amplitude of E is
1500 V/m. Find3, n,A, V,, Oy, grand H (X, y, z, t).
Write a note on plane wave reflection and isftcient.

UNIT -V

What is wave tilt and mention the salientdesg of wave tilt.

10

10

12

12

Describe field strength due to the space waigusppropriate equations and mention any 12

two considerations of it.

10 a. Mention the characteristics parameters of lonosppespagation.

b.

Write a note on:

i) Critical frequencyf.
i) MUF

i) LUF

iv) OWF
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