Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15EC36
Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Electromagnetics

Time: 3 hrs. . Max. Marks: 80
Note: Answer any FIVE full questions, choos g one full question frr W%ach module.
Module-l
1 a. State and explain Coulomb’s law. L) - (04 Marks)
b. A charge Qa =-20 pc is located A(—— 6,4, T)mand Qp = 50 icat B(S, 8, 2)m in free space.
Find the force exerted on Qa by.Qg? (05 Marks)
¢. Define electric field intensity an 3 electric flux den51ty p (03 Marks)
d. Calculate the total charge within the volume ,
0<p<0.1, 0<¢3n’2<z<4 py = p*2? sin(, ¢ (04 Marks)
A OR.
2 a. Obtain an expression for electric field due to- mﬁmte line charge. ' (06 Marks)
b. A charge of —.0. 3uc is located at A(— 25330, 15)cm and a second charge of 0.5 pc is at
B(-10, 8,1 )cm Find E at the origin. (06 Marks)
C. A uniform line charge of 2 pc/m is- located on the z-axis. Find E in rectangular coordinates
at P(1, 2, 3) if the charge exists from—oo <z<ow, (04 Marks)
Module-z $ ;
3 a. State and prove Gauss la ,@nd derive first Maxwell S equatlons fron (05 Marks)
b. Given a 60 pc point ch rge located at the ori é ;Fmd the total electric flux passing through
the closed surface defined by p =26 cm andiz = + 26 cm. ‘“ (04 Marks)
C. State and prove the Divergence theorem o (05 Marks)
d. Given the electrlc “flux den31ty D =0. st‘pace. Find E at the point
i (02 Marks)
4
(06 Marks)
(05 Marks)
usualnotations. (05 Marks)
e Module-3
5 a. Starting from Gauss law, derive Poisson’s and Laplace s equations. (04 Marks)
b. Calculate p, at point P in‘free space, if V=35 p? cos 2¢ at P(3, /3, 2) . (06 Marks)
c. State uniqueness theorem. (02 Marks)
d. By using La Lgee §*equation, derive an expression for the capacitance of a parallel plate

(04 Marks)

capacitor.

1 of2




10

‘ .Find the amplitude of the dlsplacement a ‘
¢ gthe magnetic field m{"ensny of an FM s1gnal is Hx=0.15 cos[3. 12(3x10 t—y)] A/m.
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OR

State and explain Biot-Savart’s law. (04 Marks)

By using Ampere’s law, derive an express1onifor H, magnet1c field intensity due to a
coaxial cable. ~ (06 Marks)

Evaluate both sides of Stokes theorem forwtﬁe% ﬁeld H = (6ayé -—3y a ) A/m and the
rectangular path around the region 2 <x éﬁ% ?p -1<y<1,z=0. Let the positive direction

of ds be a,. & % CoY (06 Marks)
& g} i
Mndule-4 A

The field B = (-2a, +3a,+ 4a ﬁﬁ“];w is present in free s ace. Flnd the vector force exerted

on a straight wire carrymgfsa f”urrent of 12A in the aas dﬁrectlon Given A(1, 1, 1,) and
B(2, 1, 1). ¢ (04 Marks)
Two differential current@b} LAL; =Ww*3>tw10 A-m at Py, 0, 0) and
LAL, = 3x107° (- Oﬂg. +0.44, +034 JA-m at’ ”’,».;2(2 2, 2) are located in free space. Find

the vector force exerted on LLAL, by IlALl : (06 Marks)

(i) pn=L 8>§10 SH/m and H = 120 Alm_s,
(i) pr=22,there are 8.3 x 10% aton;ls/rh and each atom has a dipole moment of
4, 5a«<10‘2 A/m?,

(111) %%— 300 uT x ym = 15.

(06 Marks)

¢ OR
Derive the Magnetic Boundary Condition?  #4. G, (06 Marks)
Let the permittivity is/ SM.H/m in the regl%;l 1 where x < 0 and %uH/m in the region 2

where x > 0, and if H= v (3003 —4006}3‘%y QOOa )A/ m and if there is a surface current
density K = (150a —ZOOa )A/m at x=05 il

+ (i) |Hy, | %(ﬁg) lHt | (ii) |ﬁ,;’"‘| (06 Marks)

Find (i) |H, : Lw

Derive the expression for the energwdensny in a ma ﬁgneuc field? (04 Marks)
Module-5 “_

State“*Faraday s laws of. ectromagnetlc induction. Further derive Maxwell’s equation

ufronﬁ it. o P - (04 Marks)

mfent density due to an automoblle antenna where

(06 Marks)
State Maxwell’s equatlon in both Pmnt form and in Integral form. (06 Marks)
Sy, R OR
Derive the wave equatlon in pne dimension for an EM wave travelling in free space.
o (06 Marks)

The electric field amph‘tude of the uniform plane wave in the a, direction is 250 V/m.
If E = Eax and ® = 1,00 Mrad/s, find (i) the frequency (ii) the wavelength (iti) the period

(iv) the amphtude of H. (04 Marks)
State and proxe P@yntmg s theorem. (06 Marks)
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‘W’” ?“zf’"




