
M.So. First Semester (Applied Electronics) (Ncw) (CBS)
15004 : Electric & Magenctic Fields : I AE 4
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Max. Marks : 80

Notes : l. Assume suitablc data wherever neccssan'.
2. lllustrate ).our a[s\rer necessary l\,ith the help ofneat skctches

a) Iixpress the lbllorving vector:
to-

H=:ar+rcos0a0+ai}
r

i11 cartesian and cylindrical coordinate systcm.
lr) 'the vector liom the origin to point A is given as 6ax - 2ay - 4J end unit vector directecl
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from origin to point B is ll poinls A and ts are I0 units apart, find coordinalcs
l
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6

ofpoin( B

OR
a) I)ellne the following terms and give thcir physical interpretation

i) Gradient ii) Divcrgence
iii) Curl.

b) A triangle is delined by three points, A(2,-5,1), 8(-3,2,4) and C(0,3,1).

Find :

i) Rac , [s,r, ii) The arca oftriangle; and

iii) A unit vector that is perpendicular to the plane in *hich the triangle is located

a) Show that elcclric ficld intensity is negative gmdient ofpotential. 5

b) A rrnifomr linc charge of l6n C/m is ic'cated along the line defircd by )- =-2, z=5. I
If e=eo: Find-

i) E at I'(1,2,3) and

ii) E at that point in thc z = 0 planc where the direction of Eisgivenby !; ?;.
I-' ]"

OR
a) Draluare both sides of Divcrgcnce theorem for the field ti = zxy rx + xr ay c I m 

2 ald rhe

rectangularparallelepipedlbmledbytheplanesx=0andl,y=0and2,andz=0and3.

b) An inlinite plare has uniform charge density p, C/ m2. Derive the expression of electric

fieid intensig for this s) mmetriq uniform sheet of charge.

a) Defive the expression for magnetic field intensity at aIIy point due to inlinite current

canying cooductor.
b) A cunent filament ol 3; A lies along x-axis. Find H in the caflesian componcnts at

P(-1,3,2).
OR

a) Ilxplain the follo\l'ing.
i) Biot-Savafl's Ia\'.
ii) Ampere's circuital law.
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8. a)

b) Elaluate an) sidc of Slokc's thcorcm lor the tield G=ltlsinoa$ ald the surface

r-J.r)<e:0{," anJ 0.1QIi)oo. Ler the.urlac,.hfl e thc ar dirc,'ri.n.

a) Prove thc follouing equation:

V,II-Il'-". ti..rime-rrr]intIlt.lrvheresr',nl^olshaleth(irLrqual muar'ing.n
b) Rcgion y < 0 conlains a perfect conductor rvhile region y > 0 is a diclectric medium rvith

permittiYiq' of 2. Iftherc is a surlhce chargc of2n Crnrr on the conductor find F, and l) at
(i) A(3,-2.2) (ii) B (-.1,1,5).
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oll
Derivc the magnetic boundarv condition lirr t\\'o dillirent magnetic materials.

Cirerr ther Ill = la\+riay++:l7.\/mintheregion "v x-2(o,r.vhcre p1 - 5trt.

Evaluate-

i) M1 and B1.

ii) H" and Ii2 in the region ;" - x -2 ) 0. \rhere p, = 2uo

9. a) A unilbrrn planc rvave propagatinp in a nredium has

(rost-0,)-,:/,

b)

6

7

E = 2e o'rin

If the medium is characterized b1' €r= 1, lrr = 20 irnd o = 3 S/m.

Evaluatc o-,0 and II.
b) l'or a p.'r[ect condLrclor deduce the lollorr ing rclationship : o = l]

OR
10. a) Derile Po)rtiig theorem and give signilicance ofvarious tcrms in the thcorem

b) An E\I waYc tralels in f|ee spacc \riih clectric licld componcnt

6. = 166".1(0'866:- 0'52)- \'/
/ t7l

Evaluate :

i) (, and )". ii) Mugletic field component.
iii) Iime avcrage porver in *ar.e.
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ll. a)

b)

Prove that field duc to alternating small currclrt elemcnt contains radiatiol1. iiduction and
the elcctroslalic componenl.
An Anay of isotrt-rpic ante ras is oporatcd at lic(luency of loGI Iz. f ind null to nuli beam
width and directivity for
i) tsroadsidc array rvith array lcngth 6m.
ii) End firc arral u'ith 20 radialors lurd iuter eicment spacing of 0.5i,.

OR
Assuming a siDusoidal cunett disuibution, derivc expression for field radiated b), half
uave dipole.
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