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20ECPC302 - ELECTROMAGI,TETIC FIELDS AND WAVEGLTIDES
(Regulations 2020)

fJuratiorr: 3 Hours
PART - A (10 x 2 = 20 N{arks)

Ans*'er ALL Questions

Find t-he unit vectur norrnal to the plane containing
vectors A:3ax +4ay-Saz and B :-6ax'r2ayr-4a2.
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^. _ 40cos0 2'Kt'co|

Fincl the gradient of-the scalar component '' - -;- at P(3' 60'' 30' )

A charge is distributed on x-axis of a Cartesian system having a line 2'K)'CO2

charge density u1 3'r:tr-rC/rrr un6 find the total charge over the length of

,l
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9.

i t,"

tr0m.

State the Coulomb's Law.

f)cfine Torque.

Wl:rat is the rnagnetization in
Htm arid H: 120 Alrrl'?

Obtain ti:ie Maxweli equation

State the Poynting Tlteorem.

Define alominant nrcde alsrl

rectangr:l ar n'aveguides.

Dcfi ne guided rvatielength.

a rnagnetic material rvhere p: 1.8 X 10 -s

for statie fieid.

list tkre dominant rnodes in TE and TM for

2,Kl,CO2

2,Kt,CAi

2,K2,C03

2,Kl,co4

2,K2,CAl

2,K2-.C46

2,K2,CO6

PART - E (5 x 13 = 65 lvfarks)
Ansu'er ALL Questir:ns

tr 1. a) Ver:if5' the divergence theorem for the vector field

r:4nl &"*'-xt4 .

ll:sqf l4)a,Clrn t 3'K2'co l

b) Ilxplain in detail abr:ut tho

flecessary er4uations.

OR
.',arious types of coordinate systems r,,n.ith ]3'tt:),('o]

Ma.x. Marks: 100

Marks,
K-Level, CQ

the two coPianar 2'K2'Ca]

Kl - Rememl>er; K2 - Linclerstand; K3 * Apply; K4 - Analyze; K5 * Evaluate; K6 'Creule

I
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12. a)

b)

13. a)

(i) Siate & ilrcvr An-rpere':r Clircuitai lav.,.

iii) I]erive the magnetio field inte*sit-v at the centre of, the eircular
lccp.

$R
Iliscr:ss a.br;ut the eiectric potential and also obtain potential due to
Iine r:harge.

(i) Let A:(3y-z)ax+2xzayWbr'rn in a certain -r"egron of frees pace.

Shor,vihatAis Sslienoidal. Aiso findtheA, B, FJ,J at (2,-7,3\-

(ii) Discuss about the magnetic boundary conditious hetween tr.vo

dillerent media:;. 
OR

A pai-a11el plate capacitor having are* cf im2, ,listance between

thc'pla.ies 0.01m thiekness of the vr'ggd is 0"002nr. 'I'he r*lative
dielectrir: ccnstant cf'w-or:d is 6 tin,t-,: of air. C;riculate the capacii.ance

of thr:iystem.

ii) !n a rnat*rial fur rvirich o=5.0 S/m &. t,:1. the eiectric

fie'ld intensity is E:250sini ili0t\,'rm" Fincl the cotiduction

& rJisplacernelt cunent densities and the iiequenc)' at rvhiclt

both havirrg equal magnitudes.

(ii) obtain wave equation in phasor form &. also obtain

{he attenuation & phase constant.

6,K2,CO2

7,K2,C{}2

t3,K2,CO2

6,Ki,,CO3

7,K3,CO3

13, R3,C03

6,t:3,CO4

7,Ki,CO4

13,Ki,CO4

13,Ki,Co6

l3,K3,CO6

t 5,t{3,{:O5

t 5,K3.CO5

b)

tr)
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.i J. .1/

b)

16" a)

hi

14. a)

Explain the basic

h.{axir,'ei 1 Equati cn.

GR
lar.vs and cleri-"'e the expression of

Ilrplain ihe ciraracteristics of rectangularwsveguides and also

explain the iEN4 $ia\,/es in derail"
0R.

When a 1.Llro modc is propagaieci through a stendard- rectangular

*u"o-g,ri**s, tie gui,le ,"ir*t*ni*h mea:lrlred is B cm and r'vhen Ttlr r

rnodes are propagated through ihe guide r,vavelength increases to 12

o*. rr the opeiating frequenly for both rnodes is 5 GHz" calculate a

and b for the guide'

FART - C (1 x 15: 15 Marksi

-sI/ rite atcr:t plane 'ivaves in iossy an<i lossless medium'

OR

Xn fiee space H:50cos(rllt-pz)a'r YA"' Find the a\'/orage power

*r"r,,irrg a circuiar area. of radius 2'5m in the plane z=0 assunte

E,n:I{*qs.

Kl-Remernber;K2-thnderstand:K3*Appl1"K4*Anai4'ze;K5*Et'aluate;K6-Create
2
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