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
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Fifth Semester B.E. Degree Exammatlon, Feb./Mar. 2022
Electromagnetlc Waves

Max. Marks: 100

)))))

State and explain Coulomb’s Law. Also express in Vector fom (06 Marks)
Derive the expression for elecm éld intensity due to mﬁnn line charges. (08 Marks)
Find the electric field at a“point P(2, 15, 13)m due to the uniform line charge density
pL = 25nc. Given that a perpendlcular to drawn from A meets the line charge at a point

B(3, 0, 4)m. @ (06 Marks)
OR N

A charge Q; = 12%%’10 C 1s located in fi gs{ﬁpace at P»(-0.03, 0.01, 0.04)m. Find the force
on Q; due to, Qlwwhere Q=110 x 10°C; atrmr(o 03, 0.08, -0.02)m. (06 Marks)
"ic Field Intensity. Derive themexpresswn for Electric field at a point due to may

(08 Marks)

(06 Marks)

(06 Marks)

,,,,,

rectangular parallel plped formed by the pla ,Ax Oandy=1, y‘— Oandy=2,z=0and 3.

& W

(10 Marks)
(04 Marks)

Obtain the efpressmn for the work done in movmg“%@‘mt charge in an electric field.
~ "o X (06 Marks)
Derive the expressmn for equation of continuity., ™ (08 Marks)
lee V= 2x y—>5zat poth( 4,3, 6). Find the potential, electric field intensity and volume
(06 Marks)

; Module-3
Solve the Laplace s’equation to ﬁnd the potential field in the homogeneous region between
the two conét,}ﬁthc conducting §pggﬂe with radii a and b such that b > a. If potential V =0 at

r=band V' % &0 at r = a. Also find Electric field intensity. (10 Marks)
If the magnet”ic field mtensny in a region is H = (3y — 2)az + 2 xay. Find the current density
at the origin. (04 Marks)
State and explain Biot = Savart s law. ‘ (06 Marks)
OR

State and prove“‘ Ii’iueness theory. (08 Marks)
Determme whethier or not the following potential fields satisfy the Laplace’s equation.

) V=x 2 p+e i) V=rcos¢+z (08 Marks)

Explain the concepts of Scalar Potential. (04 Marks)
N 10f2
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Module-4 ‘“’*%
Derive an expression for force between differential Gu%nt elements. (06 Marks)
Obtain the boundary conditions at the interface %Ween two magnetic materials. (10 Marks)
Find the magnetlzatlon in a magnetic material v hefe

) p=18x10"H/mandH=120A/m _ %11“ B =300uT and suspegtlblhty =1,
&%, (04 Marks)

OR
State and explain Faraday’s lavs(f»%f »Electromagnetic Ind igén Show its equation in
differential form and integral fo‘~ > (10 Marks)

A pomt charge Q = 18nc has a'velocity of 5 x 106 m/s in th@%dlrectlon
=0.6a, +0. 75a, a, +0. 3 a_f ?@alculate the magmtude offorce exerted on the charge by the

field i)y E=-3a, +4ggW -I;gaz Kv/m ii) Bfﬁm?a +4a +6a, MT
iiiy Band E actmg%%gether (06 Marks)

4m long lies along the Yﬁ— axis with a current of 10 Amp in the a,

S,

A conductor of lej:

direction. Fmd th@* force on the conductg;;%lf the field in the region is B = 0.005 a, tesla.
*‘% 04 Marks)

SAM

—z%lodule-s

What lswfmeant by Uniform Plage Wave? Derive the expression for Umform Plane Wave in
the free space. 4 (10 Marks)
Let p = 10°H/m, € = 4% 10- ’F/m, c = 0 and 0. Determm Iq“% that each of the

(10 Marks)
State and'e plam Poynting’s theﬁ%@m ; (10 Marks)
D1scuss %ve propagation lfn“"good conductmg meﬁ%um (06 Marks)

Find the’ ' frequency at wh
equal in a medium with

(04 Marks)

&

20f2

&



