Code: 13A04403 R 13

B.Tech Il Year Il Semester (R13) Regular Examinations May/June 2015
ELECTROMAGNETIC THEORY & TRANSMISSION LINES
(Electronics and Communication Engineering)

Time: 3 hours Max. Marks: 70
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PART — A
(Compulsory Question)
Smith chart may be permitted in the examination hall
*kkkk
Answer the following: (10 X 02 = 20 Marks)
Establish the relation between the electric field intensity and electric potential.
In a dielectric material, component of electric field intensity E, = 5V /m, and the polarization P= 0.1m(34, —
a, + 44, nC/m*are given. Find the electric susceptibility of the material.
State Ampere’s circuital law and give one application of it in detail.
Given the magnetic vector potential A =x? ya, + yzxay — 4xyzd, Wb/m, determine the magnetic flux through
asurface defineby 0 <x<1,-1<y<4,z=1.
Express all Maxwell's equations in phasor form for time varying EM fields.
List out the boundary conditions of electromagnetic fields at the interface of two different media with suitable
sketches.
Get the expression for phase shift constant ‘g’ from the wave equation in a lossy dielectric medium.
In free space, measurements field intensity H = 0.2 cos (wt — fx)a, A/m. Find the total power passing
through a circular disk of radius 5 cm on plane x = 1.
State and explain lossless and distortion less transmission lines.
Slotted line measurements yield a VSWR of 5, 15 cm spacing between successive voltage maxima and the
first maximum at a distance of 7.5 cm in front of the load. Determine the frequency of the signal and value of
the reflection coefficient.

PART -B
(Answer all five units, 5 X 10 = 50 Marks)

State and explain the Gauss’s law. Apply the Gauss’s law to find the electric field intensity at any of interest
due to uniformly charged sphere of radius ‘a’ and with uniform charge distribution p, cim®.
In free space the electric flux density5 = 2y*a, + 4yxa, — a, mC/m?. Find the total charge stored in the
regon1<x<2,1<y<2,-1<z<4

OR
A circular disk of radius ‘a’ is uniformly charged with p; C/m?. The disk lies on z = 0 plane with its axis along
the z-axis. Derive the expression for the electric field intensity at a point (0, 0, h).
An electric dipole of 100 a, pC-m is located at the origin. Find electric potential and the electric field at a point
(1, /3, T/2).

Obtain the expression for magnetic field intensity at any point in free space due to a long current carrying
conductor using Biot-Savart’s law.
A rectangular loop of wire in free space joins points A(1,0,1) to B(3,0,1) to C(3,0,4) to D(1,0,4) to A. The wire
carries a current of 6 mA, flowing in the @, direction from B to C. A filamentary current of 15 A flows along the
entire z-axis in the @, direction. Find the total force on the loop.

OR
State and explain the importance of Stokes’ theorem with regard to EM fields.
Derive the expression for energy stored in magneto-static field.

Planes z = 0 and z = 4 carry current K= —104, A/m and K= 104a,A/m respectively. Determine H at (1,1,1).
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