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 18EC55
Fifth Semester B.E. Degree Exammatmn, Jan./Feb. 2021
Electromagnetic Waves

Time: 3 hrs. Ry Max. Marks: 100

Note: Answer any FIVE full questions, choﬁs‘ g ONE full question from each module.
Mle;

1 State and explain Coulomb’s law,in vector form. AL (05 Marks)
Derive the relationship between déﬁ products between umt vectors of the three coordinate
systems. Transform the foll

i) 10a,at P(3,2,4) v
i) 10a, at Q(5, 30° 4) N, (07 Marks)
Four 10nc positive charges are located in z = 0 plane at the corners of a square 8cm on a
side. A fifth 10nc charge is located at a point 80m distant from other charges. Calculate the
(08 Marks)

2 Using Coloumb s law, derive the expre§51on for electric field Intensity ‘E’ due to an infinite
sheet oﬁe;;;arge of surface charge den51ty ps ¢/m’. (08 Marks)
Four.uniform sheets of charge aré 6cated as 20 Pe/m’ at% 7; -8Pc/m*aty=3;6P c/m’
aty=—1; —18Pc/m’ at y= —4'Find E at i) Px (2, 65-4) i) Ps (10%, 10, 10°). (06 Marks)
Find the net outward flux (w) through the surfacetof a'cube 2m on an e(;ge centered at origin
if D = 5x%ax + 10za, ¢/m’.(The edges of cube a ‘arallel to coordifiate.axes). (06 Marks)

Moédul‘e-.«sz
3 State and prove Gauss law in Integral form:™ . (05 Marks)
Find the Volurg@t;:%rge density at th 3 omts indicated if %"
LBy » y
(07 Marks)
= %—a, c/m’ in spherical co-ordinate for
(08 Marks)

4 Find the \ﬁfB@ﬂgw&One in moving a*Spc charge from origin to P(2, —1, 4) through

E = 2xyza, +x2a, + X'y a; V/m via the path :

i) Straight line segments (0, 0, 0) to (2,0, 0)to (2, —1,0) to (2, —1, 4)

1i i i = =2y ; ' (08 Marks)
Find ‘E’ at P(3 60° 25°)\% n free space, given V = 60 s;n 0 V. (06 Marks)

—10%2" a, A/m® in a region 0 < p < 20um, find the
(06 Marks)
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Module-3 L

. Derive the expression for capacitance of a cylindrical capgacnor using Laplace equation.

'S (08 Marks)
%748 2 a, at r = 85cm. Determine the

Assume V=Vpatp =aand V=0atp=b,b>a.
In spherical co-ordinate V = 865 V at r = 50cm and/

£

location of voltage reference if potential depends onlygdn (08 Marks)
Verify whether the potential function V = 2x — ?Zf;x + z sat1sﬁes Laplace equation.

(04 Marks)

OR,
Derive the expression for magnetic fi fie eld. 1nten31ty ‘H’> at the cén‘tre of a square current
carrying loop of I amps with side Ln meters using Biot Savart’s law. (08 Marks)
”‘%éf«
Given H = x+22y + 2a Alh. ﬁnd J. Use J to find Qgtqlmemrent passing through the
Z z .

surface z=4, 1 <x <2, 3 <5 (08 Marks)
Explain the concept of scalar and vector magnetic potentlal (04 Marks)

Module-4
The point charge Q =#18nc has a velocity of 5 x 10°m/s in the direction

ay = 0.6 a + 0.75a, +0.3a,. Calculate the magmtude of the force exerted on the charge by

the field. .,

i) B="-3a, % 4a, + 6a, mT

11) E‘%— m3ax + 4ay + 6a, kV/m @% (08 Marks)

is 1502% a, A/m. At z = 4cm,

(06 Marks)

Derive the expression for the erce between two dlfferentlal current el ments (06 Marks)

‘‘‘‘‘‘‘‘

OR

Derive the expression fi ‘the boundary condxpons between two magnenc medias. (06 Marks)
Let the permitivity be SuH/m in region™A where x < 0 and 20 pH/m in region B where
x < 0. and 20 yH/m in region B where -x > 0. If K = }@Qay - 200a, A/m at x = 0 and
Ha = 300a, - 40an+ 500a, A/m. Fmd 1) [Hia| 11) [Hnal+ iii) [HB| iv) [Hnsl.

(08 Marks)
A circular loop of radius lOc%radlus is located insx-= y plane in a magnetic field B = 0.5
cos (37§t) (3ay + 4a,) T. Determine the voltage mgjuced in the loop. (06 Marks)

Module-5"

: ‘What 1s the mcon51stency of Ampere’s law. with continuity equation? Derive the modified
“Ampere’s law by Maxwell for time varymg fields. (06 Marks)
“3Given E = Ep sm“(mt ~ Bz) ay V/m, find: i) D ii) B iii) H. sketch E and H at t = 0. (08 Marks)

Prove that the conduction current s e@ual to the displacement current between the two plates

for V=1V, e"”t ina parallel plate capac1tor (06 Marks)
h ‘ OR

Show that the intrinsic‘impedance of the perfect dielectric n= :ill: \/—%‘ and show that its

value in free space is 377Q. (08 Marks)

A uniform plane.wave of a frequency 300MHz travels in +x direction in a lossy medium

with E; = 9, i 5.]and ¢ = 10 mhos/m. Calculate y, a, f and 1. (06 Marks)

State and prove ﬁoyntmg theorem. ) (06 Marks)
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