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Answers any five questions 5 X 20 =100

1'(a)ConvertpointsP(1,3,5)fromCartesiantocylindricalandsphericalcoordinates.

(b) Given the vector field 11 - pzCosQ ap + p-zsh+aO * p2a, at point(l';' 0)' find

(i) H.a, (ii) H x ap (iii) The vector component ofH normal to surface p = 1

(iv) The scalar component ofH tangential to the plane z = 0' (5+5+10)

2. (a) Write down Maxwell's equations for time varying electromagnetic fields: when the

media is homogeneous, source-free, lossJess, isotropic and linear'

(b) Obtain an expression of wave equation of a conducting medium'

(c) What do you mean by perfect conductor?

ia) pxptain Maxwell's fourth equation of modified Ampere's circuital law. What is

displacement current?

(e) A charge distribution in free space has pv = 2r nC /m3 for 0 < r < 10m and zero

otherwise. Determine E atr = 2m (4+4+2+5+5)

3. (a) Derive the expressions of the electric and rnagnetic fields of an electromagnetic wave

propagating in a lossy dielectric medium'

(b) what do you understand by the term loss tangent and what is its physical significance.

(c) Obtain the Poynting theorem for the conservation of energy in an electromagnetic

fieldanddiscussthephysicalsignificanceofeachterminresultingequation.(11+3+6)

4. (a) Derive the expressions for the reflection co-efficient & transmission co-efficient and

theirrelationshipwhenaplanewavepropagatingalongthe+Zdirectionisincident
normallyontheboundaryz=0betweenmediuml(z<O)characterizedbyol'€ultr
and medium 2 (z > 0) characterized by o2,€2, Fz

(b) In free space (z s 0), a plane wave with Ht = 70 cos(1-08t - gz)a'mA/m rs incident

normally on a lossless medium (e:Zes,tt = 8Po) in tegion z > 0 ' Determine the

reflected wave Hr,E, atdthe transmitted wave H6,Et (10+10)

5.(a)Establishtheboundaryconditionsforelechicandmagneticfieldintensitiesandthe
interference between two dielectric media'

(b)Explainhowtheseconditionswillbemodified'ifoneofthemediaisaperfect
conductor.
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(c) Two extensive homogeneous dielectrics meet on plane z : 0. For z ) 0, er, = 4 and for
z<O,erz -3. A uniform electric field E, - (5ar-2 ay + 3a,) kV/m exists for

z > 0. Find (i) E2 f or z < 0 (ii) the angles Epnd E2 make with interface. (8+4+8)

6. (a) Derive an expression for the input impedance Zin of a lossless transmission line, in
terms of relevant parameters, when the line is terminated into impedance 21.

(b) Deduce relation between reflection co-efficient and VSWR.
(c) A transmission line of characteristics impedance 50O is terminated by resistor of

100O. What will be the VSWR in the line? Calculate impedances at the voltage

minimum and tnaximum positions. (10+5+5)
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