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Third Semester B.E. Degree Examinatioh, Dec.2OI"9 /Jan.2020
Engi neeri ng Electrd,iitag netics

Time: 3 hrs.
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Note: Answer any FIVE full questions, choosing ONE full questioryfrom each modale.

,.i,.,'r".1,. :VfoO,rt"-1 iirsrl,;,'

a. Define electric field intenslty and electric flux density and derive the expression for D due to
point charge. ,.',,,,ii1 (05 Marks)

b. Identical point charges of 3pC are located at the,fourcorners of the square of 5cm side, find
the magnitude of fo;ce'ori any one charge (08 Marks)

c. On the line desctr,ilhd x : 4m, y - -2m therO is uniform charge distribution of density:
p7 = I0nc/m. Fihd E at (4,2, -1)m.

,.,,,."t,i,:,,,....,,,' ,OR
a. State an&,,r'p.xplain Coulomb's law of, force between twe,.,point charges in vector form and

menti+n the units of quantities in the force equation. , (08 Marks)

b. Three point charges Qr = -lpi, Qz = -2pc and Q3 = l3pc are placed at the corners of an

equilateral triangle of side 1rn' find the magnitudg of the electric field,,intensity at the point
bisecting the line joining,,.Qlil;and Qz. (08 Marks)

'.,;,r;:::':'" 
-,r',,,,,,,,,|',,,,.1""' ,ilr,. Mqg+Ip.Z

< 2, D =!* and in the region r ) 2, D = 4a, in spherical coordinate

system calcudt'b'the charge density,, l,i. ,,:,. (08 Marks)

b. Derive th,p expression for continuity'df current. ,'r,r'rr,"'ir,,r (04 Marks)

c. Derive Mdxwell's first equatiot,,in electrostatic. ,,,-, i.;,r,r' 
lr' (04 Marks)
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a. 'OUi'iin the boundary cdn&ition at the interface between a dielectric material and a conductor.

::,,:i.:, '" (08 Marks)
(04 Marks)

c. Ifthe r"t."r:l,l 
t 

idrv : 3x2 * rl,* 2z3 volts,find: i) v ii) E iii) F at P(-4, 5, 
1J0 *".o,

':

' , Module-3
State and explain Biot-Savart's law.
Two parallel conducting discs are separated by distance 5mm at z = 0 and z: Srrrm.If v : 0

at z= 0 and v : 100v at z:5mnr, furd the charge densities on the discs. (05 Marks)

Using Poisson's equation obtain the expression for the junction potential in a p-n junction.

, 
,'i,1,Irrrr,u,:, (06 Marks)
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Derive Laplace and Poisson's equation-Ur{r"t frq,f'Illitte"Gauss's law and also write

Laplace's equation in Ca.tesian, ,yiiod.i.al and tp'f'e,1iid1,tobrdinate system' (08 Marks)

Evaluate both sides of the Stoke's theorem for the fie'H H = 6xy ix-3y2dy A/m and the

rectangular path around the region 2 < x< 5L:.,fi51r'3 l' z: 0 let the positive direction of

E u. a,. l' "t,,,"' (08 Marks)
,;, t' .,, ,,.,, ,,,i,,,

'':i1,.,'

Module-4
Obtain the expression for reluctarrce-jnTEdies of magnetic circuiti 

--

A point charge of Q = -l-zcttas veMiiy, V = (5Ax+ 2?'y -3u|)mls ' Find the

the force exerted on the charge.'if,1, 11'.:' . 'rrr,, 
:'

i) P=-186x+56Y-1062"v/$'' ,,

(04 Marks)

magnitude of

il) [ = -46x + 4dy + 3'63. ''i[ 
.''' 

,,,,,,,,,,,,,,,,,,,

ii1) Both are p.ararlt"ffiftaneously. :,,t,,,',. :i" - (08 Marks)

c. Two infinit;i;il;;-;;;tgrri .o"orctorsare locate6'itX=0, Y=0andX= 0' Y:10m' Both

carry c*rreri of jOa ,, positive A,d*ec!ion: Determine force experienced per meter

between them- ilt',,,,,,,1t''"' ,,.:,,',i.,," 
(04 Marks)

,ii,, "li OR."., ,,i19,-.,:rr, ir, _ 
(0g Marks)8 a. State and'e*ptuirl Lorentz force equation'

b. Find4h{magnetization in a magnetiC matela-lwhere, 
.:',i,.',"

i) p: 1.8 x 10s (H/m) and M = l?0 (A/M) 1 .

ii) v, = 2:-,__there^arel8.3"-; 1028 aiomslort, und"*ch atom has,]]a'dipole moment of

4.5 x l047(a,im2; arrA'r, ' ri:rr' 
,l

iil) B = 300pr.T ana i** 15. :1.,1,,,u. ',"r1' ,, , (08 Marks)

::i rvroai,fi-i ,',;,.::,,

ga.Startingfro*..Mti*e1l,sequationaffi*equatiori.iti,..EandHforauniformp1ane
wave traveiGgun"t." ,pura. :::: ':']:r :::' (08 Marks)

b. Ahomogeneou.smaterialhT,ffr?'i i::,i'iu:o * = 
r2? x r!6{mand o:0' Electric

field ir*sris,ity is given as E,J400cos(10et-kz) 6avfm, if atl the fields vary sinusoidally

find i6:.,8 and H . Also find,letusing Maxwell's,equations. (08 Marks)

,::I' ,,':"illll,:::l1i:r

'10,. ,,,, litu' OR',
l0 A:ffit Maxwell's eq6ffin in point form and integral form. (06 Marks)

6;,-R tscHz;1an;'wavl tru*tti"g iq a:mediu- hut an amplitude E6 = 20vlm' Find phase

velocity, p:qpqgution constant and'tnpedance. Assume €,= 2 and p, = 5. (06 Marks)

c. S ;;tdt#.{ fh.;;,yi u.ctor oi a ptane wave travelling in free space. What is the

average.nry"a.ntityf ,,1r, (04 Marks)
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