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(3 Hours) | Total Marks : 100

N.B.: (1) Question No. 1 is compulsory.
- (2) Attempt any three out of remaining five.
(3) Assume suitable data, whenever necessary and justify the same.
(4) Figures to the right indicates marks.

1. Attempt any four out of five :—

(a) Identify the type of polarization of the Electromagnetic wave with the S
following Electric fields and justify the same
o T
() g =sin(wt - fz) a_+ sin{wt - fz + 5 a
(i) £ =[Ecos(ot)a-E sin(oot)ay]e'jﬁz
(b) Withregards to the ionosphere discuss the following ' 5
(1) E Layer
(11) Sporadic E Layer
(¢) Derive the boundary condition for electric and magnetic fields S
(d) With the help of'aneat schematic, Explain the working of an electromagnetic 5
pump.
(e) What do youmean by depth of penetration” S
2. (a) Stateand Explain Faraday’s Law in both the integral and differential form? 342
Explain the shortcomings of each of the form? _
(b) Four40nC charges are located at A{1,0,0), B(-1,0,0), C(0O,1,0) and 5
D(0,-1,0). Determine the total forcc on the charge at A
(¢) The coetticient matrix for two eiements as shown below are given by 5
| L N
0.5571 -0.4571 -0.1
C# = 1.0.4571  0.8238 -0.3667
-0.1 -0.3667  0.4667
Determine the global coefficient matrix
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(d) Determine the shape functions a,, a, , a, for the following element S

o )
5 L6

2’(’5 1“‘?

3. (a) State and explain Maxwell’s equation in free space in integral and differential *form g4+
Hence explain the difference between conduction and displncement curreat,
(b) A media has the following properties p. =8,&. =2,0 = 10-* mho/m at Z Ghz.
- Determine
(1) attenuation constant | 10
(11) attenuation constant in dB
(111) phase constant
(1v) propagation constant
(v) wavelength
(vi) phase velocity
(vil) intrinsic impedance vi)retractive index
(1x) loss tangent
(x) 1s the media behaving like a conductor or dielectric

4. (a) Derive Wave equation 1n free space S

(b) State the Poynting theorem. Write its final expression hence explain the S
mennino of each term. |

(c¢) SolveLaplace’s Equation V*V=0;0<x<1;0<y<]1 10

With V(x,1) =45x(1- x); V(x, 0)=V(0,y) = V(1,y) = 0. Assume mesh size as 0.5

5. (a) Obtain the reflection and transmission coetticient of a parallel polanzed 10
wave incident betwest: a dielectric-dielectric boundary with an oblique incidence
(b) An electromagnetic wave is incident from air to a medium with dielectric constant 5

5 and relative perineability 80. If the angle of incidence is 58° determine the
angle of refleciion and retraction.

(¢) What polarization is transmitted in ground wave propagation and why? Hence state  4+1
typically till what distance 1s ground wave propagation eftective

6. (a) Expiain Super retraction and tropospheric fading 6+4

(b) Whatis virtual height of'alayer? Why is it called so? Is it more or less than the actual 5
height of the layer

(¢) What is 1onosphere? Which layers are present during day and night time? 2+1+1+1

Where does maximum attenuation of an electromagnetic wave take place
inside the 1onosphere? Hence define critical frequency.
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