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 17EC36
Third Semester B.E. Degree Exammatlo , Dec.2019/Jan.2020
Engineering Electromagnetlcs
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 Obtain an expression for electric ﬁe‘ld intensity at any glven, pomt due to “n’ number of point

charges. (04 Marks)
Four 10 nC positive charges.are: ocated inthez=0 plane at the corners of a square 8 cm on
a side. A fifth 10 nC posmve charge is located at a point 8 cm distant from the other charges.

Calculate the magnitude’of fhe total force on this ﬁﬁh charge for € = €,. (08 Marks)
Find the total charge contamed in a 2 cm length! of the electron beam for 2 cm <z <4 cm,
p=1cmand p,= 5 e“wbpz pe/m’. 2 (08 Marks)

electric ﬂuf derlsny and electric field rn;enSIty (06 Marks)

Inﬁmte ‘uniform line charges of 5, 'Q/m lie along the (po 1t1ve and negative) x and y axes in
b 4

free’ épace Find E at P(1, 2, 3){s (10 Marks)
Given a 60 nC point charge located at the origin, ﬁnd the total electrlc ﬂux passmg through:

(i)  That portion of the sph‘ere r =26 cm boun ed bv 0<0< E and 0 <6< 5

(i)) The closed surface defined by p= 26;;mand z=126cpm. ¢ (04 Marks)

(07 Marks)

(08 Marks)
(05 Marks)

; rm, ¢ 0 ¢ n rad"
ent contmulty equatf’ion

) 07 Marks)
Derive the expressron for potentlal field resulting from point charge in free-space. (07 Marks)
Find the value of volume charge density at p(r = 1.5 m, 8 = 30°, ¢ = 50°), when

0 2rsin Gcosd)ar+rcosecos¢ae—rsm¢a¢ C/m’. (06 Marks)

VS

Module-3
Using Gauss l\aw erive Poisson and Laplace equations. (05 Marks)
State and prove wniqueness theorem. (10 Marks)
Calcul%elAHz at P»(4, 2, 0) resulting from I AL1 2na, pAm at Py(0, 0, 2). (05 Marks)
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OR
a. Show that V>V =0, for V = (5p* — 6p)sin4¢.

(05 Marks)

b. Evaluate both sides of Stoke’s theorem for the fieldwH = 6xyax—3y>a, A/m and the
€¥u<1,z=0. Let positive direction of

ds be a,. (08 Marks)

: ing the same, obtain the&expressmn for H at
entary conductor, carpy‘mg current I.

c. State and explain Ampere’s circuital law. U
any given point due to the infinite lengt fi

(07 Marks)

a. Obtain an expression for Lorentzgf()r e equation. (05 Marks)
b. Obtain the relationship betwe %‘égnetlc fields at the bounw,: ty of two different magnetic
media. (09 Marks)

c. Derive the expression for forg’be between two infinitely: ”Iong Straight, parallel filamentary
conductors, separated by d;sfance d, carrying equa, ﬁnd | opposite currents, . (06 Marks)

a.
magnetic field intensity. Given p, = 50.
A : (05 Marks)
b. i pressions for magneto motive force (mmf) and reluctance in magnetic circuits by
Gtric and magnetlc 01rcu1ts (08 Marks)
c. Two dlfferentlal current éiérgeﬁts I AL1 3@&1’ N at P1(1 0, 0) and

a. Explain the inade uacy of Ampere’ cuital law for time ,arymg fields. Obtain a suitable
correction for® t'hé\ same, which wi ain consistent for both time and non-time-varying

: 3 (05 Marks)
. Find K (including units) so that the

=% A
equations: E=(20y-Kt)a.V/m,

/H (y+2x10 t)a,A/m 4 ¢ , (05 Marks)
Stamng from Ma%eﬁ s curl equation;, .obtain the equation of Poynting’s theorem and
i & (10 Marks)

%”w@%@;@g
a. well’s equations in ‘phasor form as applicable to free-space. Using the same,
obtain vector Helmholtz equatfon in free space. (09 Marks)

b. Obtain an expression fore slgm depth when an electromagnetic wave enters a conducting
medium. Also, calculaté@‘the skin depth when a 160 MHz plane wave propagates through

aluminum of conductmty 10° O/m, €, = pe =1 (05 Marks)
c. Startmg from e&; ”J“tlon of Faraday s law, obtain the pomt form of Maxwell’s equation

derivative of E and time derivative of H (06 Marks)

% %k ok ok ok
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