50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15EC36
Third Semester B.E. Degree Exammﬁtmn, Jan./Feb. 2021
Engineering Electromagnetlcs
Time: 3 hrs. o l‘?‘l@lax. Marks: 80
Note: Answer any FIVE full questwns,e choosing ONE full question from each module.

1 A charge Qa = -20 uC is located at A(-6, 4, 7) and a charge Qs = 50 uC is located at

B(5, 8, —2) in free spaces’ If d1stances are given in meters find the vector force exerted on
Qa by Qs. G (06 Marks)
A charge of —0.3 uC 1§N‘lncated at A(25, 30, 15) (mw‘cm) and a second charge of 0.5 puC is
located at B(—lO 8, lﬁ) cm. Find Electric field 1nf%ns1ty (E) at

(1) the origin *‘%&1‘1) P(15, 20, 50, )cm. (08 Marks)
Define electm; ﬂux density. (02 Marks)
Calculate the total charge within' the universe of p, = (04 Marks)

Infinite uniform line charges of’5 nC/m lie along th@@(p&s‘smve and nega%wa) x and y axes in

free space. Find Electric ﬁ@Mtenmty (E) at PA((ll‘@O 4) e (04 Marks)
Calculate Electric flux l;)gns“‘ity (D) in rectangulalg@@oordmates at pomt”P(2 -3, 6) produced
by PR

(i) apoint chargQQA 55 mC at Q(-2,3, 6)

(i) a unlform hﬂ%@%@“harge pLe =20 mC?‘m%n the x-axis. (08 Marks)
) Module-Z

State and A‘uplam Gauss law 1nnyele<:.trostat1cs (04 Marks)

€ o an infinite line charge using Gauss

(04 Marks)

! £11 ther region of ﬁ:e@% M‘space that 1n<;g%des the volume 2 < x, y, z < 3,

Zzz(yza +Xza -%ZQKya ) ¢/m’.

w%@ g

" (i) Evaluate thélwéslume integral side of the divergence theorem for the volume defines

here. e -
(i) Evaluate surface integral SIdé for the corresponding closed surface. (08 Marks)
OR
Derive an expression for-continuity equation in point form. . (04 Marks)

If E= 120 a, V/m, find the incremental amount of work done in moving a 50 pC charge a
distance of 2 mm from () P(1, 2,3) toward Q(2,1,4) (1) Q(2, 1, 4) toward P(1, 2, 3).

= (05 Marks)
Current densmgt 'S:“fglven in cylindrical coordinates as J = ~10° z'%8® A/m” in the region
0<p<g20 um,fOTp>20 pum J = 0.
(i) Find the : total current crossing the surface z = 0.1 m in the a, direction.

"""""

@) If the charge velocity is 2 x 10® m/s at z= 0.1m, find p, (volume charge density).
(07 Marks)
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Module-3 ‘
a. Starting from Gauss law, derive Poisson’s and Laplace’s:€qus

’ e lvlvarge density py at P(3,-;£,2) if

(04 Marks)

et "

V =5p?cos2¢. $ \ (06 Marks)
in-free space, V = Ve find:

o

c. Given the spherically symmetric potential field in ]
(i) pyat r=a (ii) the electric field at r = a«( iiﬁftotal charge. e @? . (06 Marks)

1 T

L o

a. State and explain Ampere’s law. % (04 Marks)
b. Evaluate both sides of Stoke’s:th gi'éin for the field H =10sin6 a, and the surface r = 3,

0<6<90°0<¢$p<90° Let the urface have the a; directioé%;. - (66 Marks)
c. Using the concept of vector magnetic potential, find tbe-%flagnetic flux density at a point due
to long straight ﬁlamel%x@.‘ijy‘gi;pnductor carrying cuxmﬁf*“ “P""in the a, direction. (06 Marks)

. i

), o’

e Module-4 ,

a. Derive an expression for the force on a differential current element placed in a magnetic
field. M7 ' (04 Marks)

b. A point charée for which Q=2x 1076 C"and m = 5 x 107 kg is moving in the combined
fields E ;”f‘lomax —200 a, + 300 a, V/gn and B = —3a, + 2a,— a, mT. If the charge velocity at

t=0is V(0). V(0) = (2a, - 3a, — 4a)10° ms.

,,,,,

(i) Give the unit vector showing'the direction in which the ‘charge is accelerating at t = 0.

(i) Find the kinetic energy of. ‘the charge att=0. fay & — (06 Marks)
c. A rectangular loop of wire in free space joins pqi%xs A(1, 0, 1) to B(3; 0,,1) to C(3,0,4) to

D(1, 0, 4) to A. The wire catries a current of 6 %Ayséﬂowing in the a, direction from B to C.

A filamentary current oﬁSA flows along entiré'z axis in the a, direction.

(i) Find ‘F’ on side%BCv& (ii) Find ‘F’ on swlz%%B (iii) Find F@;if;;on the loop. (06 Marks)

.

B, g Qe

within which B = 0.4ya,T, find:

GH @) 8 (@ (Ma, I

(04 Marks)
b. Let %?jf*% in region 1 dqﬁ"%ed“%by 2x + 3y — 4z

>1" while p, =3 in region 2 where
2x+3y24z<1.In regionﬁ“{?ﬁ&;ﬁiﬁz 50a, —30a, + %052 A/m. Find:

@ H, G)H, G B, @) Hy, (9O the angle between Hy and anai (08 Marks)

cgﬁ%}yb{am an expressiq,fl%fqg the total energy’ sfggred in a steady magnetic filed in which ‘B’ is

: (04 Marks)

a. Write Maxwell’s equations in integral and point forms. (06 Marks)
b. Using Faraday’s law, deduce/Maxwell’s equation, to relate time varying electric and

magnetic fields. — (06 Marks)

c. Explain the displacement current and displacement current density. - (04 Marks)
P OR

a. Derive wave equations for uniform plane wave in free space. (06 Marks)
b. Derive an expfession for propagation constant intrinsic impedance and phase velocity for a

uniform planqﬁwﬁ’(le propagating in a conducting media. (06 Marks)
c. In free space E(x,t)=50cos(wt—px)a, V/m. find the average power crossing a circular area

r =
of radius Sm in the plane x = constant. (04 Marks)
w7 * % 9 of2 **
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