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Max. Marks: 80

(04 Marks)
(06 Marks)

(06 Marks)

(05 Marks)

Third Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Electromagnetics .

Time: 3 hrs.
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a. Thevalueof E afP(p:2 ,O:400, Z:3)isgivenbV E:100 ae-2004r+3005,,V/m.
Determine the incremental work required to move a20pC charge a distance of 6pm in the

direction of : i) ao ii) E iii) 6: 6o + 3 ai - 2a.. (06 Marks)

b. State and explain continuity equation of current. (05 Marks)
c. Given the potential field Vi: 2^'y - 80 , and a point, P(2,3,-4) in free space, find at 'P'.

i) v ii) E iii) :* iv) aN.

Where 6* is the unit vector normal to equipotential surface?

Module-3
a. Conducting plates at Z:2cm andZ:Scm are held at potentials of -3V and 9V respectively.

The region betlveen the plates is filled with a perfect dielectric of e : 5eo.

Find V, E- and D in the region between,Tjli.,

ffiffiffiffi,,,,.'ii

Note: ,4nswer any FIVE full questions, chooiing ONE full question from each module.

Module-l

I a. Define Electric Field Intensity,E. Find E at Q, L,f I are to a point charge located at

b. Point charges of 120nC afe located at A (0, 0, l) and,B(0,0, -1) in free space. Find E at

P(x, 0, 0). Also find the maximum value of E. (06 Marks)
c. Uniform line charges of 120 nC/m each lie_along the entire extent of the three co-ordinate

axes. Assuming free space conditions, find E at P(-3, 2, -1)m. (06 Marks)

,OR
a. Derive an expression for electric field intensity at a point in cylindrical coordinate system

due to an infinite line charge distribufion on Z - axis. (06 Marks)
b. A point Charge Qr : l0 pC is located at Pr(l, 2,3)m in free space while Q2: -5pC is at

P2(1, 2, l0)m. D Find vector forco exerted on Q2 by Q1, ii) Also, find the co-ordinates
of P3 at which a point charge Q3 experiences no force. 107 Marks)

c. Find the total electric flux crossing an infinite plane at y : 0 due to the following charge
distributions : . a point charge, 3OnC located at ( l. 2, 3 ).
. Two line charge distributions of l0nC/m:each located rn x : 0 plane at y : + 2m
extending over a length of 4m. 103 Marks)

Module-2
a. Define 'Divergence of a Vector' and 'Gradient of a Scalar'.
b. Derive the point form of Gauls'1 law.

c. Give the flux density, 5- 5sin0cos0 6,,clm2.Find . volume charge density
r

. Total charge contained in the region, r <-2m.
. Total electric flux leaving the surface, r:.,2m

(06 Marks)



b.

c.

6a.
b.

c.

Let V * cos20 volts in free space. Find volum" "hrrr" density at P(5; 600, 1) using
P 

''t"t"t""t".'.:""'
Poisson's equation. ,, : (05 Marks)

State the foliowing : i) Uniqueness theorel4 $'li)- Ampere's law iii) 'S{pke's theorem.
(05 Marks)

OR
Explain Scalar and Vector magnetic pci.t tials. ,. (05 Marks)

Veriffstoke'stheoremforft:2iCtO.s06,+rirforthepafi''i3efinedby0Sr<1and
0<e<900. o6Marks)

The magnetic field intensity is1fiiven by li : O.t y'.e"{ 0.4 x 6., , Nm. Detennine the

current flow through ttrglgim Pr(5,4, 1) to P2(5, 6, 1) io P3(0,6, l) to (0,4, 1)' Also find

1sEC36

(06 Marks)

(05 Marks)

' Module-4
a. Obtain an expressiop for magnetic force between differential current elements. (05 Marks)

b. A point charge , QiI l8nC has a velocity of 5 * 106 m/s in the direction

e:0.6 +;{+rrySay+0.3A,.Calculatethemagnitudeoftheforceexertedonthechargeby
tir.nqdfi+-36.+ 4d,+6d,,mT. rii :::: (05Marks)

c. Three iiifinitely long parallel filam€nts each carry 50Ain.lhe 6, direction. If the filament lie

in the plane, x : 0 with a 2cm spacing between wires;.,find- the vector forCper meter on each

filament.

10

"'.,"' oR -,.-''a. Obtain the boundary conditions at the inte#iee"between two ma.gnetic materials. (05 Marks)

b. Find Magnetization in magnetic material where

i) p: t.8 x l0-)H/mandH: 120 Nm ii) B:300gTandX.: 15. (05Marks)

c. Explain briefly the following as appticable to magnetic materials :

r) rvrarn;;,53tron ii) p:E'il 
.rr"_, 

,t,),,,*o@tial energv. (06 Marks)

:: ':r+Si 
i

a. WriteMdxwell's equation$in:,integral form arl{ word statement form for free space.

b. ln.:A certain dielectriq meditim , e, : 5 , o o'"9'an4 displacement current density

'' intensity. I 
. ,,- (06 Marks)

c. A radial *.ffi uuld fi : 2'239-x106 cos Q 6,, a/m exists in free space. Find the magnetic
r,'

flux, $ crossiflgthe surfacedefinedby -1<O<+ ,012( 1,m. (04Marks)

OR
a., Discuss the wave propagation of a uniform plane wave in a good conducting medium.

b. Derive the relali'on,between E and H for a perfect dielectric medium. (05 Marks)

c. Determine tt .qBil depth for copper with conductivity of 58 x 106 , S/m at a frequency ,

l0 MHz.Nsdfind a, B and Vo.
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