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EE1104: Electromagnetics and Microwaves Time: 3 hours Max. Marks: 30

Instructions to students: Answer ALL questions
1. Do not write anything other than your roll number on question paper
2. Writing appropriate units, nomenclature, and drawing neat sketches/schematics/ flow chart wherever
required are an integral part of the answer
3. Use of programmable calculator, class lecture notes/handouts, etc., are not allowed
4. Assume suitable data wherever required and mention it clearly

Q.1 Ifthe volume charge density of a spherical body of radius ‘a’ is 4
pv(r, 0, @) = po/T C/m3, calculate the total charge in the sphere [CO 1, 2]
Q.2 (i) Calculate the conduction and displacement current densities in a material 6
having 6 = 103 S/m and & = 2.5 if the electric field in the material is &
E = (5 x 10-6)sin(9 x 109t V/m € g

(ii) Given E = 10sin(wt — Bz)ay V/m in free space, calculate D, B and H.
(¢0 = 8.85x1012 F/m)

Q.3 (i) Analyze TEmn and TMmn modes of propagation through a rectangular 8
waveguide using Ez = C.sin(mzix/a).sin(nsty/b) and

H: = C.cos(mmnx/a).cos(nmy/b) and prove their existence. [CO 5,6]
(i1) For TE:: mode, calculate the minimum launch frequency into a rectangular
wave guide with a = 4 cm and b = 3 ¢m internal dimensions. Give specifications
of one IEEE standard to ensure EMC in such waveguides used for radar
applications.
Q.4 (i) Calculate the waveguide impedances Ztm and Zre and obtain the conditions 8
hen Ztm < d Z1e >
w ™ <1 and Z1e > 1) [CO 6.7]
(ii) Obtain the scattering matrix [S] of a magic tee junction.
Q.5  Illustrate using basic block diagram, the principle of velocity modulation in a 4
klystron and show what is transit time effect. [CO 8]
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