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B I5./B.Tech. DEGREE EXAMINATION, Noy Iu.'\IBEIU]_)Ec};]\mE}{ 2018.
Third Semesy,,,
Electrical and Electronicg Engineen‘ng
EE 8391 — ELECTROMAGNETIC 1y,
(Regulations 2017)

Time : Three hours Maximum : 100 marks

Answer ALL Questigpg.

PART A — (10% 2 =20 marks)
. Convert the given point (2,7/2, 7/3) in Spherical coordinates into Cartesian
coordinates.

2. Determine the electric flux density at a distance of 20 em due to an infinite

sheet of uniform charge 204 C/m? lying on the z= 0 plane.

3. Why the direction of electrie field is always normal to cquipotential surface?
4. Evaluate the capacitance of a single 1solated sphere of 1.5 diameter in free
space,

5. Give the force on a current element.

6. Write down the steps to caleulate inductance of various shapes

=~

How does displacement current different fyopy, cnnduction current?
8. Compare field theory with circuit theory.
9. Caleulate the characteristic impedance of fyoee space.

10, State Poynting theorem,
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wave equation in terms of electric and

' 7 +qve the o '
15. (a) Define wave. Derive B B e ditim. ot
magnetic fields for a conduct! ;1
il has o = 20x107° S/m, & = 2¢,is and
1 damp S° lo "
(b) A uniform plane wave of a e MH,

1 = i, having a Frequency
@) Test the type of material:
(ii) Calculate the following,
(1) Attenuation constant
(2) Phase constant
3) Propagation constant
(4) Intrinsic impedance
(5) Wave length
6) Velocity of propagation. A
PART C — (1 x 15 = 15 marks)

16. (a) Current-carrying components in high-voltage power equipment must be
cooled to carry away the heat caused by ohmic losses. A means of
pumping is based on the force transmitted to the cooling fluid by charges
in an electric field. The electro hydrodynamic (EHD) pumping is modelled
in Figure 1. The region between the electrodes contains a uniform charge
#o. which is generated at the left electrode and collected at the right

electrode. Calculate the pressute of the pump if Lo = 2Dbmc/m?® and
Vo = 22kV . (15)

Figure 1. An electro hydrodynamic pump

Or

ﬁvﬁrgence theore

m for the function 4 _

| 2~ !
uarter gf h ' a, +rsi a
quarter of 5 hemisphere define, g A

fined by O<r<3
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PART 14 VE Gy marks)
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f"lhf‘fl"” niyat
11. () Express the vectoy g in (Cartesian and oy

y and (&6 17 2y A
B = 10/rd, + 1 cos iy, , . then hind 8w (~340) and (®

Or

[ 2 i ™ nd sl b
() @ Write dowy, g, Oxproggions for gradient, divergonce. and cu G,
three COordingte 8Ystems, gl

. ; A
Point (hm'ng bnC nnd -2nC are Yocated at (Z04) and (52H 5,

3 W M ¢ ooy b e v, o
rtﬂﬁllt‘t.t‘lv(\ly (1) “f‘f-tvrmnm the force on o InC pAnt 6 aflaeand

(11)

at (1,-3,7). (2) Find the slectric fisld intensity ot (1.%,7) 1
12. (@ Define the following -
(1 Eleetric Potential gy potential difference &
) Uniform ang non unifopm fields with examples {
(1) Dielectric polarization and Dielectric Constant f

() Capacitance and expreggion for energy stored in the capacitay

Or

(b) @) State and derive electrie boundary condition for ¢ 1) a delectric 1

dielectric medium, (2) a conductor to dielectric medium, and (3) fran
conductor,

(1)  Obtain poisson’s equation from t
space.

13. (@  Show by means of Biot-Savart's law that the flux density prodiesd by an
infinitely long straight wir

€ carrying a current T at any pont digtans
'p' normal to the wire 1s given by Lopt 1 )

e —SSS— e ST -&.’#—‘uw—

he point form of Gauss's law m froe

h e
Or
(b) Derive the expressions for Biot-Savart Law and Ampere’s cirpur aw
from the concept of magnetic vector Potential and also derive Powann 4
: eq‘uatmaform&amm;mtield. I
14. (@) Derive and exglain ’ | A
i M nxﬁam ?gi Maxwell’s €quations in Integryl andd
Fim ‘ .‘x :
| & OF
®) @) A parallels '
> r with plate area of 5 em? anq plate
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