Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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50, will be treated as rhalpractice.

Any revealing of identification, appeal to evaluator and /or equations written eg, 42+38
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Nifth Semester B.E. Degree Exammatmn‘,{Jan./Feb. 2021

Electromagnetic Waves

Max Marks: 100

Module—

a. State and explain Coulomb’s law.in véetor form. @ (05 Marks)
b. Derive the relationship betweg: dot products between umt vectors of the three coordinate
systems. Transform the follo:‘ ing vectors to spherical system ‘at the point given :
i) 10acat P(3,2,4) * i
i) 10ay at Q(5,30%4)" o (07 Marks)
c. 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 8cm‘distant from other charges. Calculate the
magnitude of toyaf foljce on this fifth charge for E = E,. (08 Marks)

0):3
a. Using Coloumb s law, derive the expressmn for electric field Intensity ‘E’ due to an infinite
sheet of" charge of surface charge densxty Ps c/m>. _ (08 Marks)

b. Four umform sheets of charge are logated as 20 Pc/m? at:y =7; —8Pc/m*aty=3;6 P c/m’
aty= —1; —18Pc/m’ aty= —4, Pind E at i) Pa (2, 6,-4) ii) Pr (105, 105, 10%). (06 Marks)
c. Find the net outward flux (v) through the surface; ofa cube 2m on an, £dge centered at origin
if D = 5x%ax + 10za, c/m 9 “(The edges of cube ar rallel to coordmate axes) (06 Marks)

Modulé=2"
a. State and prove ( Gauss law in Integral form:: ' * (05 Marks)
b. Find the volume charge density at the: pomts indicated if % : .
i) D= 4pz $in ¢ ap + 2pz cos’ A_ﬁ¢+ 2p” sin ¢ 3. C/m at PA (1 ; 2)
(07‘Marks)

5r . . ;
= Ta, c¢/m’ in spherical co-ordinate for

”j;tﬁe volume enclosed bétween r = 1m and r=2m. (08 Marks)

a. Find the wc tk done n movmg a’ S,uc charge from origin to P(2, —1, 4) through
E= 2xyzax+ x*2a, + X’y a, V/m via the path :
i) Straight line segments (0,0,0)t0 (2,0,0) to (2, —1,0) to (2, -1, 4)
ii) Straight line x— —2y z=2x. (08 Marks)

b. Find ‘E’ at P(3, 60", 2%°) in firee space, given V= 20508

2
T

a A/m*ina region 0 < p < 20um, find the

V. : (06 Marks)

¢. Derive equatlon of continuity. Given J = —10°2'?

total current crossing a surface z= 0.1m. _ (06 Marks)
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Module-3 N
Derive .the express1on for capacitance of a cylindrical ca» ‘mtor using Laplace equation.
Assume V=Vjpatp =aand V=0atp=b,b>a = (08 Marks)
In spherical co-ordinate V = 865 V at r = 50cm and: B = 748 2 a; at r = 85cm. Determine the
location of voltage reference if potential depends only on (08 Marks)

Verify whether the potential function V = 2x - 3x + 7 satlsﬁes Laplace equation. ‘
(04 Marks)

ZZ

surfacez=4,1$xs2,3sf

/.'- ﬂ_) /
=/ (08Marks) 7
‘(04 Marks)

% Module-4 g
The point charge Q = 18nc has a velocity of 5 x 106m/s in the direction \ ™" B
=0.6 a,+ 0. 75ay %+0.3a,. Calculate the magmtude of the force exerted on t }eo@u‘ % by

AN
Lo oS

B> s

the ﬁeld
i1) E n—:3ax +4a,+ 63, kV/m & (08 Marks)

The magnetlza’uon ma magnetlc'materlal for which y =8 is 1502 ax A/m. At z = 4cm,

find th&'magnitude of i) J ii) JT 111) Js. (06 Marks)
Derive the expression for the force between two dlfferentlal current elements (06 Marks)

Derive the expression for the boundary conchtlons ‘between two magnetlc medias. (06 Marks)

Let the permitivity be S5uH/m in region A, where x < 0 andi20 pH/m in region B where

x < 0. and 20 paH/m in region B where x> 0. If K -‘15_ vy — 200a, A/m at x = 0 and
Ha = 300a, - 40an + 5002, A/m. l,.,;ﬂl) [Hal 11) IHNA] 111) |[HB| iv) |[Hysg|.

(08 Marks)
A circular loop of radius 10cm radius is located in x -y plane in a magnetic field B = 0.5
cos (377t) (3ay +4a,) T. Detertmné the voltage mduced in the loop. (06 Marks)

' 15 . (06 Marks)
___,,?leen E =Ey sif (co ; ‘Bz) ay V/m, find; 1) D ii) B iii) H. sketch E and H at t = 0. (08 Marks)
Prove that the conduotlon current js‘equal to the displacement current between the two plates

forV= Vo e"Dt in a parallel plate capamtor (06 Marks)
OR
Show that the mtrmsm nnpedance of the perfect dielectric n = % = \/% and show that its
value in free space 1S 377(2 ' (08 Marks)
A uniform plane wave of a frequency 300MHz travels in +x direction in a lossy medium
withE =9, u, 1 ‘and ¢ = 10 mhos/m. Calculate v, o, B and 1. (06 Marks)
State and prove Poyntmg theorem. _ (06 Marks)
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